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Zventi;on 	The aren, U dtuntei botc.n 2tftio ?O sc 
and 79 85' and betwoon longitude 31 5' ond SCO 41)* and 

Hen In surVvy of Tndt cuttr. Inch ropoheet Tlo. 63 V p 

Ralf Inch Torso Shoot !o. 63 R/GV rind iSOOOO ocala, Top* Most 
ro . 6 t/6 63 t'/1O tm6 63 U/140 

Tho. 12sOi  in Approebable by a mterablo ?oc,d frwn  

ih1keb, the uae*t roiqi, ttiinut of tho rorthn 
rtiy* nv prIvate Wo it tblces nenrly ton houra to roach 

from tlablUechm 'I"Up private buoo arc OVC11nble 
npto Iroohlratho Zotvmn 3o1hiDrtb and Dnrinth .outyc 

bassosbnscs 4re avnfleblo# 1otton iothiiizth an.0 t!ci no buz 

o!co cpot.Ce cfld roor,  is utill in tOte. Of a-rctruosw  

tip 
Tho 'Villogos aro sluintrxi irar, Cori CGCl othor piftd on 

high 1opes and the on7' ticy to Co Is by toot Tho1r Is 

coct6 by bMine bitdi3Oo  and at picicoc tho 	cr,  t 
cntzucto of rope. 

$eopo of Vorh 
The pi'ocat 'tork mo e%Tr1e8 out idth c V10 to otuty 

the Inndallido phenomfta ttioli Is vc# eorron t1ont! for ?ot&i 

In this part of tho nra. Thi rO1ctton botmenidc2ios 
and the o1ory of tbo ?*CiOI* b: been atudlod In cctoi 

fistell to haip In solvine tho prob1tn of re-medial conouroa  
which miul#4  be profitably tnktfl up. The Idon, of tho vrito 
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ttO tilCO to CtU8y and tint? any altornotione. to the rocont 
road allerments am if Anr auerfttlon micto # vbnt vjOb-
lems vould arlso in tho no, n1Icrcnt, To got on voovor  
411 iiu problers It vas thought propor to stcrtttth oio 

vppin# But nt piec,a tha exposures are mvdrod vith 
thSo1 tovor of Cit?od metOzici and no study tto pooh10 of 
the original out crop 	at Ouch p1n too the tpo• of mob 
ntori4i has boon mhoun in the 	n1noo a vory olr rip on 
i/v' eei34 me avnfltWc, It vas igo to 1' I villov To 
to tho baco cop thro Topo Shobto No 6 IT/O VPIO T 144 
ioro, hoteter t iado civollablo to thO tyritor by t he Ioidor tOzd 
autbor.tico on U50,000 conle Pnd thoci oro utiUzd to co'o 
at the obovo oranrCwontc to 1*50000 ert2o Tho eroo ubero 
land cIec are roro ftoucnt tie MUM In 1nro sine mnpr 
at ttvort no l.xgo no 10  = 50 feet. 

ThO precont open lion In r46t?10 Uirt1oyrtn cono tceo!ng 
to UdiO and oGt (19G) and In Centicl 111mcanvac a000rt?lng to 
9010 and Oonoccr (1930) • rollovIng Grtncsoz(1%) no Pint 
area lice pit1y in the MIMIC minalayms and prtIy in the 
Central Ule 

Pipcliwti the starting point of the pocont otiee 
hoe in the MOU UI iay. Thori, Is 'a c1or 6otrtion 
bot,cen the tit?io fliIcyce and the Crntrl Ulric 
The o -oteh dmm by Onoo(196) clearly ohovo the 
dornc*nticn Itho as cheun in Plc ,  io 

The poxtcnt lcohitioc in this voclon x.tro Cien 



4th their height Grid stInce frorn fltirtvr in t 

rux1or 

ripThott 75 " 11 	' 3019 4500' 153/0 

'3e3,'k cbi 79'!7' 34' 3O28 M" 4675' iE /4 

IleIOng O'r 30' 3033' 16" 490 10/8 
"+ ! inat b 7O'4' Olt 0,6320 1011 61?  70/ r 

f' 	TosMrnth 
mnpob 797' 0" "0c 3' 16"  

7 	, 	' r" °' " 

,r 	tot "0'44' 4110 r'°S1" 5"  

o!hrk 'ADM?' e4"M1 7  P6/0 

7o4'  " ' it)" Vi 

.x'01 4O# ,+ n 	'Z' '. 0 , 	ô 

!rIInd 7)'5O f 4" 	'' O~40' ) tITr) 

i- a rl ' 	r' c, 	' 37" ; C' 	9,' 8" 10 1014 I /o 

Puk  
11or # 	790:330 ' 3038" 0 	0360, 	L3/o 

flQnWiobcb rt 
t t i 	71" 0 	3O41 i E 	830 	' Q 

P..TIr 	?"3' 0044" 4 	1o,3C. 	i7/o 

Mona 	' O10` 	3G° I I 	10 f l x 	,-3/6 
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The f1rat onow tk it observea from Pipaikott ond 

tb firEit hundred iU10 3ouno3r trorn HATAVer to eo'o3o4 in 

t lov i71nC  Ucsocted topagraphys but to the 

Chi!Oii )19h Mountain arts the vttoT. 

egetaUofl 00 The vegottion ii oontroliod br hotht 

and 11tholocro,  The tiountine of hoight lorn  
than 100000 or ooinothno Upto 11 
tbicV toroto end thiy protd (1006 tt.r toi1tb to tho  

countryo But nbovo iiOOO toot Very ftt tcitc orc Soon 
and botuorL fl ,000 foot tmd 1,3 #fDOO toot 
no DUY1 GO fl'OOnt Vhleh Gro on Ccflt2e dope am. AlopOO 

covorot idth P1001n3 eutvob. 
Thw Cron the poit of Viety of vegetation 040 Orea, 

p be divleO into tte broogrou. 
7 • one of tzcpic1 oiftto boot 2010Y'0 ftot 
!i flighor Sono above 1O00 toot toiOOO tc.et 

The 	line in toetot Hinalycke to above i ?OO 
foot but in Otiin cZoC It deseend to n hcibt of 1COO 
foot. 

rite 	Xflpt5Ofltl of the onotnouz vezioty of t:eorzn,by 
the VAOt nlitv,tudo diffcrctcOc of tho moixtala clono In 
tmtfieiont to OMICO øy 	iot21t1ct1on Of c1tnoO0 

Onboboit of the total unar, Of ntiosboro W three fourth of 
the vctor Cuepone6 in the tom of vopour Zic beiott the corogo 

o12tude of the us"Olms and of tbc rocidue one halt of the 

air on'' virtually n1oot all the vtpour *ones tdthi. the 



tAMAL 	Z10 mintnll In thin rcon to oofir 1i tO& 
to Moncoon. ''ho cnocn ttrtc t4tb the ac r 	O ` 'July end 
eonttnuo tbrouch out tho coutb of tuft 	 ctotor. 
flnrtna thic po iot tho iaianfa .l is etinuu for 	'0 to- 

thot ofd thic is tho tine of frr tent icndlullpc 
'ho octobaz' tea ' Povctibov z r the beat aeirofl of 

Holdurt. in tho r 4tddl o fica1yac 4iv t 	r n£t '° c c i o 
coot, for t)o ' .ale  uo o'ova lip pO fl "oet : mo 

ctcrtc sari the ri. !I10 tovozbor In the o+c t&i 'ftrr ey'a 
flc onovtoil+stmt ! o ir ho r n ;h ► $u in  

hichor e tfla,: ho tontli of 'cn2ci p flb$1itV c 
oc bor cr V0xy cola* The ulna nra ct.rnc cn6 C Z o 1 

& roctiart is from r to U or from CF to 

pF'"T C1r r 	r 	Aitho1h no ciotai1C rppri." of tto erc'Q 
un or tnvoattcntion hr o bcon comic+ cut on G C0co voro than 
qua for Inch to a nile p yot onco . l rat voro4o of tt o cool 
Ctct1 trovoreos unl o?t&&:on by l ud (IM) c 2 I oic c? Ca 
coor(I ) uo w aiiablo 

, 	fl took t rovor o In (1 " i) 	cn 1a 	o 
taQrinath r.: d bo, ndi :ocorciinc to bir the li octcnca end 
curtrt itoo + eaurinc 'ottco Pt riTYho l an ITOIenc ter be 
eorrolatcc vitb Dcobzn 1ieootono of t actrota rftl 3ctt3r 
corioa of Si .n recpcetivoIr: The gtert itoe g Cz o oep 
s. ebt, . O and nCri t': ulltOC! oCCuri z'i y L ottmc iJ 	~ tf f nd ra 

r p-th rrc tc 	c' b i thin .o 9aJc a ptl raen o cOca c V' !Li.,.l"o 

been co elctoO trit1i Jutob ' Ioin rnd h,Ccoao 	•2 t'cv ' 
orcoc u to advtnath end botoeucIfttth a Zary In tt is 



inf3uonoe of tho h1oboat ponko, 

'rho ton t,ftLtor torporature at 7000 fret 113 	P 
awl cuirnr ton tompornturo in 6bout a* P but In tho vU- 

cyo MD. teEo to 	40 hi1 aD 000  r to 1000 r ring 1a' 

tud 3un04 

At 9000 foot. tho von tOMPOratUT08 of tho eLt'otit 

tcntb IV 396  P At 12000 toot the tertuo iin 

obovo toezing point from the ond of May to 4dio o. 

obor but at 1000 toot end nbovo tho tootu2*o to olvays bow 

lov tiio fvooiing point mo anew in the torn of C 	in 
coon Ito 0000 toot in cont 	11imaloyno t  alaclorno corn 

in the valley of A200mWe after Wantj ahotti on bcth 61409# 
floioi 8000 foot www tfl in *ro Proopt at fry p1o0t oor' 
vice rain in the nin form of prceipittion' 

itbovo 10#000 toot rains urO unmfl in tho føvr of 
drizzle vhorono tboVo 1,20000 foot tho nnotrfoil too plate* 
"I'M LOnO31 rolotion of toorturo to otftuo 00 Gtotino 

by various oborveni, in the Mmlaynn rogton It no 
I • 	The iCGC? Of tcmoraturo t4C -  iftltltudo to mro 

rapid In ctvor. 
Tho t• oituro ehngoo with olevotlon# The itborn 
elopoe havo hihor torpornturo In corpticon to COU'tbw  

orn 611 0posoThe v1g10 are acnorally Matowlest on6 
n0TOtiLO PTOJ On!ti then tho nun riyo p*notroto eoop in 
to tho ivaMygo 
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?10 rt~ln `nll In thin rc on to oiofl t vlot 
to )lof ! .` hO ton coon CtQrtc vith the oftent of 3r i 

eontivrno tbroCh out tho wonth of 1u utt  
Trinc thtc po io+l tho mintall In eittnuw for 
gctbo rna this 5.s tho tine of 'r u ut i 	c. 

Tao o oar t,w! 1 	for ur tho bot t on of 
P .o .e tort: In tho " ad3 o Utz iyoo "wv 1• av rnml 3mo, iio 
coo' for trio "told irk r bovo 1O p+ OO foot..  

vol mites t , . con to! v 1piaco t.: tLo r tI or .'l 1x 
hic r m nnu; ?ho z nt 1i o ' oaun ' 'rbt 	ct.#~ 
Ptembor er( ' + oy oo1 2 s o ty.intc of trzn t C : 'c1 

+15ioction to i''*n r to U! or fran fir to ' w" . 

pr17101"r Uir' s A .tho 	no (1ct of .c r p n of t t o o u 
untor mvvoct5 'ttion bno been or rtcdout on n + c o zoro t1 a 
q to' Inch to c td.10 # yGt ozcai.1mt 	otto of to ceolc' 
C1Cr1 troporcOo tsl1O?t &!Ol by uaca(10 ) ;nt 1oit ad 
ccor(1O ) ter  vio 

Win took t o ooa In (10;'15) bot c anl!lh 

Dedr naMh i. a Mo nnd, tmeor4 lnc to h.i r tho 12,noot cns o ai d 

q'tac rtziitoo o #curinC bottoc Pipc1t`otl tl~t r olcn,c 	bo 
corro1atc nth tcobzn iitootono of + 	to  
coriot of ti .n recpcot5vo1;: 'ho quortsttoo o O CwC~r 

and "c nnulltcC* 000' `ri.E ,; botion '"°d l r :l : a 

boon co o1ct with Jutog1. '.Ioit cT.t2 A.CiC oOt t j.Xl troy— 
crcoo Ito ! ct '1n3th ra i botvoon 'ofir *~ti r + 	tc, h% thl o 
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C $ D tV47 Cbrro1l td Thjhrtjtb. thor hove o 	od 

thc, fo otdxi order of a.n ai' eO o rocu 

b. 	about: COO otore of croU. qutco  
r 	abut 260 motors of nesivo coer o t ivblo 

(eflrct8l incorttn p1rtcot upto 6 00 9 

roc 1 .ing err 
d» 	qua 	to c d oorietto oehit of t o i a ..  

to tit the routh o urgan va1i 

0 0 	clan coact roar" &3od i tb q rtolt r 
b of o cnotsc nth idoi inton1 ftidit of 

t a. 	roaitnt typos 

ofld On ecr r(ep. exit) Ccr tiir "main 

cEt e1 thrmet1 	t t a n (d) or (ti) 	t 

boy regard t # l mom tonoa to b1om ,  to tho ?0r Um 
otonoof vtict to ,Thant cores. 

The melt btittvon the thurct. p1 .no at fleIe fi and 
fadri oth hai o been d2 do 	.a c fl O as ca as 9`61 .oval 

2 ?sQ ltt. Galen OCCtCt nd no2coe 

1 fl about 4 arm o Of to joetod parri hl o 
4!mametOrito8 br Lto 012 Ccctc loyc r c 

That iaVo dovcri d t}oco roelte to 	t l 
eyotallino £o;4o3° . 

T c vi Prr . sb ' ° 	 loco) have 

recently 1vt-a fo1iot2tj tectonic c gmwn boat.-oczt 3oM 
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tat'  id o1kuthl a pu of tho pont rot 

ro otigc te8. 

Age To k Po,Tnction  

't tb Co rco tryntnIiLrt 
arb10 oocuz nt In Ion-

oos and bndo 

" 34 `i b i 	quaff 

 

tzfto  
gray UDe atone 

tg nwtfforou aehiat 
*ale alf l oto rock 
: tth ery'st 4i1., rn Croy 
. atoato o 

flioftto ch t t dth broic 
nt 	VO and thin quartz 

Paint 

3nra Ofl rni flho 
V111rCo 

F'olcre~ 

m 	 Thruot 

Tel ? 	Thin *ale Sono ecnoioting of 	I4nr l cmt 
gray i#{7r stone # 4olori o 	 tTort  , Ij 

mooaivo qaartzito td h 
b cic sch a" 

Glatec as ,ivo ltt300tono 	pr to .c Mrl :mod 
ioIoidto, coapatono 	1ol & obi 
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OPJ1A 

The coo oioy of the trot elvoc clear pnot of 
thy, pot!?fui dvor oocion on ono bond tnd tho actiot of 
Joe end 81nalara an tho other. The deep coc° aerV  
'ipnikott , the canto V-Obnpod vi1oyc of LeAloLmrnen rind 

.ti*uii cnd the p*onoo Of TiUNOUC rOflIn( 	i 

rivor t orzcoc 	frftPiiiir 	ovOe the a,0010,14anI 
notlena of SOt1fl aConclos in tho pnot tfltI tOCC if4ch  
ate ocatimms upto tho pvt ticn ¶io rniz'troo 
roaturoscoo out in this 	 on 1!tflVO boon irt1i3 
codified by tho avalnneboo rfi leniPollAes *V Pc*ioto 
alone* Lanop hqcb nflti O1oCotOt WOWttttfl rencoo C31 
vi3oi,, eut doop by tho *ivor ro11oio nrO booIr tho main 
tnturoo of tho rocion,  

Tho mcSos,  oriontttion of tho ronioc oo 	cb 
Is the 60noral trmg of the Uiria2 ficc • Tho SoInto ttc the 
most jtpOtcjflt atuCturo1 contx'olo. TO  ".0 	 lie 
gocoIo1oiea1iy in young otAco  vnA the eivelon 1r, cot 

pnrativay vamids The aopos aro otoot, ono unctoblo opt 
in zogionc 	have offrod otoncivo loo in tho 

aoaorleany refit pnot. Uith tho rocult thot =4-  020,P00 

ho" attoinod r!aturltYrrl otnbI1itNot-rover duc o to 
m4 btdlCinc not1vitloos thlz ttob1ity bc boon Clztourbed 
of n0OZrI ptCOo* 

?ho rtinCCO of tho area to donritic btb 



oittntb tho drelnaea pat-tern beeoc rectvneolar as 
gem In the draftrFe mnp P.i. Tho min tivers of the 
am ore. 	 PoMaull. Viango nn8 t 

TIr 	trcnt1c orr.  Anmtps fro  fror Uhogat V1,-rat Caczr 

)M tth g1tmeirm v.6 f fors Ion—it i& 

bfOc It rrxt a 	 V'Y • Mvor razvti 

hes Its OrIgin new' Mmm Pass about 3O rdlos north of 

Dadrinoth,*  

Fiver Mull Congo %thioh r0ta JR* a61-men at 

Viupz'&yC P rison in the Zonknr rances  
A  'I oevø miotn 	 inr tm tortho tfl 

¶7este3'n slopo of Vonda t€vi • It to an tciicnt rivar 

ond hns out t1oei 	The prow-to of pot Woo tM 

river grrY41 at cøit flO!  to 2,000 f'eot fmrj the prosont 

wr 1ei1 ef'iir the Idea* The *otocrh To • 4 p1pte 

fl Onrl. photogrrnh 	14, 15 Ante 8 nn 	ro4 9 

Plote 3O"hovo the river gravel dpoBits 

1ver TIh1 Onn o?1grLote fro T'Innft r'i gt,cir 

mao tkocoe-:innto flair and Garecer (3936) crie 

the vtor as Corried by 1ivor Pbu1i Ogc, This Soinc 

river hu1 Ocinnn, at T. ,ml vfl€o ncr 14/o mile on the 

309h1voth ?'cIi road* 

Five Alaknnnft 	This river bna cut an irpocn prge 

near PipUoti Into the ireston(Pbot r1to. ¶ Fite 1.) 

DOO Sider, of the Frr sou tyieii erwo iir'c re'cin 

• liver ton at) hove boon torrc b,' the r1r 
and thf,  photoph !Too I p11tot .... 91tows rivor 
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neor " ip :i?o . • rwwt'hol.nortt T 0AI I lti' 68 113 

bj 1 0'ie 'c i o iz 1 . r'S' oro .Utto r.Th n $tfll  

tihieh htve ctorp aritcnt nn 	eet o,oiv'o ote o 
Pat nI to c IIn s Cut 	opCcnetc C T fO +fit 

north of o 	chl duce to pxehiito1e 	8l do i I 
ota o 3O6fl th,teh ha . b)oe1 to t hor et ioc In the 
p et 0 p oto ai,h.10 1oto 1a ) 

new30shi! ctb the "' 'vor llo v n o forr n 
tu1intl vci tV. Th riihtcto of the VoUUc Is of or 
rode tzp Of SOW p1 . c' ieoro to loft aalto ti foz o 3 of 

s11 	c otocxap t ro *a6,25 Ditto 15  
rvo it cor !! t t tic of count n 0, l' o' 

r 0 fomcC tho rivo° to tho Tic sti cl o ' uu ri 'i & ft  co to a 
v ;; 7 ctrcp clvao to the riC) t ].1 of  the iol oy. 

y e 'CChttth o r,. r.t 	r &#t In aeon to fioc In a 
t norco U .or * Tho &hupo of thn vo of . o V 
one the olopoc of tho tvo ci&c Taro cow* ThiC £c cvVnt 
r + r tho 'SC * r+o. a •1 * Tho tto ciioo of the vci' cry, t?o~ 
Coro ut but tjcinot c t b otho * Vipto P Aukoc 	the 
Tivoz' t1o1rn tnftcprcttvo17 narrotr v1loy vith eteop 

trzo ae z'el cro1 rotntoin a1idco hove co to T' 
both nidoo of the 

	

The rivor flour in V, tz nsrcrto valley i pto tr 	o 
3 ottt in a ø.zoation '1 0° 2 ouch btit et T a r^ ohctt ou8 on  

IV chentoc Ito 4trtion to 1? fo c Ltr oneo of  fur3oni, 
t t ten L' , 5 "# ; izi eo .tc otrIlo th`ecti . + t r ro ioil 
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be duo to the following of -tht,  venhor joint p1to 
BOtO other structural tMalmono.10  

Bet iwa tang ehatti end i3rn Vil1go about OP kri 
south of flodrinrth* the river grat5lont has beecno VMY  

but noox 3otneth the river vile boo  
nufflolently v4da andt,  gra4itut, Is r&io etm 

LOOrdthC to Helm and Oavivsor (199) the 
for Badrinath 2080 voter at the bridge to Not WO raster 
I O* 3 .8 kin. In n trirjht lina hae on'ly a gradient,  6.5 
vheroao be1ot the dx of i3nmi it to about 181 on i. average 

length of 3 kr. 
Prom idng chattl further 	irde there 

sm*13 alnelaro (frozen river) seen on the r1othane, vide of 
.oft 	otograpb 	Tittte Q1 Shout a 	ut 

about I tu1*mg south of Borni • Their form talus conca at tho  
co ore thur  coat Vfth the, river. On the loft bn'ide 

i.e. on the rood side VoRanehan gano to present in the farm 
of a gicier. Cradent of thoao g1reiera ic VOIT Otep 

jrthr northvardo of the pinco eu r1tndc 
maert the, r.ouu ho. near the viur ge of 	the 
T ,zti hø$ got a ateop gradient and a natural bridge 
to fornod doe to big boulders. 

Those bo28ore came toun from the loft side of the 

Valloy (ue to ovalanehe in the post and blocked the rivo. 
2oving parallel to 	nti , croedng the hi-Ch rjogo 
fonod of huge boulders, the presence of a tide Vc41ie and 
the signs of lake deposits tonfirm the Idon of river 



d tin 1uring the pact, 
The 1 8o volley or Bedrinnt'h wihiab Is in the `o s 

of bowl netic -) r . r at on, A c rdi to oe(l6)  
t! c; Is Agtgtie of nhithe t er b ore old r ieCl t' 
met in the past * Tc v l .oy to tom due to bio'ing 
of river in CODICEier recet postptrnt nd iIedeposit ize6 
t4th cmftioa s seen # post hne been fuel, bet the 

►and. On the left h nncide of thou t e yahoo frn shape 
ro coon cs;iehrre rorincleft f o to to roee  

anion of Coro 

T ME '_m 	vte ; t o t 
at Vishnuprftym nc forvod dope v1oy rd met zin,a 
tr r' rse emotion M then cutting a lO it (tin 1. otion  

dawn to Its cmfluece tdth the r . . t nn & , They rot at 
obtuse rn i:e 

The iivrr iheuli gengc In Its north 'octrn couao hnc 

been fóod to the rights 	that the right vide of the  
V :liey ir,fomoi of steep vL4i5 # ° i.e foreinr of the river 

to the riche en be at 1 c od &ue to the ge 	a. &ip of 
the gneftrnet end sc of s tovns "T *n, The to clI. $n of 
the loft v, .l.oy Moo on the iocceoü Meng pl. o 

r; a tali gnga has out r►piCfnono gorgon tit 
oevorøl piston ,# th first opIgc n tic corgo rc cecracoving  
long the tone is at ?r 	n (P to rorb ?7o * 33 fl ti o Zo ) 

fore according to fldr rent G,~- u 	)S) oroino "--root s 
are very be]. the c1 i + cotOr .n . but 	Iter could` 14)t find 
the oroin opotdt . A erceto io is nfon tiZod9 in 



the photograph Uo 	Plato ° It, pCGAt jiot tftoi 
Thpobc!t and this Is flat toiziped 1i513 rt'tqo up of Cicm 

el coralue,  deposit* The rocke of tM rocjon chcn in 
situ cltrcton (ri 	o. .s- ) Tblo might hvc b*cA the 

roznntAt of pm old 611de-ed maor vh1dh blacked the path 

of 'rivor and the flat cur-face imay hre boon formed to 

to the 	 iflo of wator. Tho photog'aph o 	Qo 

ehO this flat tpDet  hill, the  ever to nrrc' at th1 
lee but t4d4mn after thie b1eeli. This placec 

tsken is t1e loot point upto vh1ch glaclors vere netive  

in rent .gi1o9icl pt All along tht road upto the 

vl 	mi 4/o rile the river v1er to o!el 
Ter the vflhio of 	boulders and 	 vO 	o 

can and th07 in6icto the o14 river 1evl (phOtozrb V0 *4 

. r-ron this t1 	C be  4morivoe about ti 

cutting poor of the river The river VuU nn ucniy 

uldene after ellestone 17/0 near the v123to of tnt( '"WO 
of vallpy vhich mtonds to 2 km tot,ctre Coitbotr 

nay yell be e*yl4net by the blecltng of river duo to ount- 

rin 011deo Ivor torreo topo8fts anti 	 troll tc arovol 

dwasta are 
oglriciel deposits or* sem all.  

rood betzeon rileetonc 26/c to p7/? • Tor the vIlloop of 
Thk, gloir striation 'here oeem in r b'uler 	ory,  good 

river sanA ftocltv are present near ?o$4 The ciient 
be6din In crr. in thco rivor Opoeite and photogrph No.16  
pinto 9 shouc w2l ra6e 

Beautiful vir'e clay derocite are so tlofl tt 

*0 about a Tile fry Viii nCe Jua ane. h,ro the r2war 
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utdonly ChtrrJOti Its C0uU30 6ireOUOn at plot ntic for  
one rui,iong cad again agamos Its onti diroottens This 
ocy tell be 02plolned ifto to the moralaos tdeti rom left 
duo to receding glaolar and thls In turn euucedç tbø 
bioektnc of the rivoro Photogr.h Vo # 16 Mate 9 tftva 

iirozr deposits near 
As seen trot the village of yam) the teathills  
1000 on dip Slopcoo This e1r2y IVA10ate that the 

northern 8lOpCo have lumlent vegetation end they ee 
also icc toveradc The southern etoeor elopoc 60 not have 
tech of uegotttion photograph Xo o3plate x 

The V6210Y of Y Thtu3i singe 146en after the vi1lge 
of 3ui.e tind about 3 r1loc frov this Occo nctr 2310 Lilo or 
Uorks view# river has Vat again an epicncti< cow and the 
evidortcea of the florontio of' laTro ate otill recet, as 
the material hem not tot boon eovplotly eroded. On the loft 
side of the valley river gravlo aro seen standing, *rortieally* 
The left hand aido of the valley to quito eteop Morons right 
hand valley well Is gentle. According to villager about IVIS 

yonro bad: a hmgo  mountoln lido took place ond natoril co 
from a tri'bu:or of t. tauU anngav flo1g In 	Voet 
direction anO tooting T. thou2L gonga =or 11ast.,l e vlov*  

Prom the V111ccorc doceription It wo inform ttt it to 
piobcbZy due to comm ctirnlaicho. 

The river  V0107 agab narro*c 60M further notb" 
varft* At 13hnpknnd river fovein ci valley Wtr=lY narrot 
due to the large bouldore brought as avalanche dobric. 
ConcMnontly the velocity of the river hoc suMon3i inctocicod * 



The r .vor gx'io1a oo wen at (i " cnt pined s 
pe cu c rly r1ong tho ttft t sa conto&n13 oUittcro 
of cr it # I cater ti.e hoc altered to 	rog aou 
a erl.ol o, This indi, ruts t r dtct n o of 	nspo tI n 

of thew boul6erc trot a fir p ce. 
Thuf It Cnf be ccm1tz&dtht the ziv 	wo trt  

pnoo th the 	 o, 1 of11 u 	r a have out 0 

The othoi izportnt 	eturo n this 
aros are the hcngin volioyo. T' oh pe he  in; vc l s tira 
tof : neon fOcor 	' 	onPlp lft i 	Do1&'uc i . 
Oioo1n d vo .' oys vin teoturo cuo) on trcct 	pnr 
In, tho zt of tm n8uc a tff 0 tfit , oar for .deb o 
t*iere the Ivor has out deep rye this Is treli den t o 
Leubngtr fld D dZ inrtth a .+ 	F,*A1n! cMc a o 

The vrotor falls are loanto theme neiont tDthttn 
alsol ?o hove 1ohOd the main Circ ar, th typical onging 
vt*ileyo, thus viitor feria hove boon obo 	nor '; ;o Viii 

uge of *roof O1 O( Al o1 d • The nudhorct fall en the 
t.A1onon6o Mar VCMA 13 fO C(I duo to the hntn 	llo , 

The V obope of the above i1 øy in wry aic nr fr t. for 

Door nno Ito hbncing doctor ole COtZOfl. bC7 Bond 
oto *vo Inches me the r 4i i boo the o' tine. The 
aleelarn noon fron Dn&rinoth ore goot o pio of 
gioctore Choy root on the fro of the koo!to, 

The upper portion of the ClaC of vofleyc oo abed 
by hoot marri.ns o Gad rornftc filiur the 	of 



great PP shaped call ery ofld the P recent It *AlAtM a fm ;. and 

r oPhriul ! C ,A he.# cut cheep gorges through thee. 
As seen mar fu k nc the 11e 	hod oud 

old eoratn deposits are ctandinr verrtia*tll7 on the left 

c !e of th valley abo'it at a h gbt 2000 `ett 'rot the 
prccent river l wr 3 e 
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cnarx1r. 3 

* b litC orle unit $ occtr in Irt tho  

con Ira cnt3y b divided ir4 t tfl rra 
7. Th o1 er t'torphic oroo It eoIOv tho 

:rproaøntc8 by qu 	too 
t; cog' roc b of to t3+ l of o .-nd t) 

Dopnto8 by ,UCen çie o ch)ox to co ti and 
!. l it o ; ct t and corparc t1 v 1y oroi loz' c3 a - 
CDtS Units. 'phi c! reiio Ic o nt cfli too qtr 

	

fi ch e c 7 ed by Hein oft 	. 	no 
"Centr 3 crystalline oorloo" equi.VaImmt to Zrntoch 
DOWD # 

11 * Tho It, 1 t otI G ytioo Zt Bo ric an tho t atooltoo 

logorot orpboco 3 In co i r o to tho z'o+ o of 
the 63 a Vo a,ophIc C rdd.o&t O` r t TO&O bnv 

°bO ea sid red to eq lv iiCflt to T03O ittX?OtOflO  

ce too by Heft . and G no or (3c539) -ftOq cor'osponTh 

to 3 Q nco i' .aoxio w Ec 	Pr-t sh 	' re C mrur 
1060) tovoveP s conot+ a' ho equiv' font to Tvol 

c 'O "ml cor,  

	

Tho 1tio: 1' of O 1 c Cod. oc b:; c 	ocn tut .7 	r 

tb P!Rpe.3kotl 	nook olon cc 'o € th  to 4t 1:i rr.,f 

Ot nso0? (19C)). UU 'ovo3 t tho thrust 1 nna to not D +a .onr -Wean. 

flo1on • On ho bn i r of the prnoneo of cWn Cno c ^0 fOOl 



klotg and situ h ct Ct i. zt o i obont MO to 1 3 f rUo from 
ion tor o e1nttuuch 0 it has boon conei. e ! tl t z.t 

t z: to ttioLv ortv at thii t iiCr *" 5o t 

c Ceth 	Øfl r or +n~" to is t .n.' 6 ' . fl ca t1t 

of both sc ion hove been traversed 

bte a ..i.c 1 ieh are no rep rea tteJ by tho tM . ` UtO9* 

A Wt OMO a 	raicn of the aie b"o MWan+.+t• t i tFPIT. t rnd 

D 1tUn out ling cfli r the rnOr 1st) o, icr3. =its 

hag been givcn in Tnble 34. 

Al. 

sock type 	 Age 

A Ito Tyke 

O1 er 1-'et cio hie 	Quarts t .Ca tl t th 
"+ r en 	 i ynnite dete1 e t aionç 

Soibt pi en tnd toil tt n 

bands of ger et fer a 	auto  '1 
u rt tt e 0 

qu : 	Sem r1mm idth 
rashle 13e T3Sc 

mite schist 

gen efts 

Monte schistwith 

AUtQfl ciaa 



T3ot1to noblat uith ohloz'ito cel,ip7t 

alto jucrtaito *th thin btnc 
of pnk marble 
mitcfl goiee -x *1r1Tu x _ r,TVr 

Pipnikoti 	Thfto to groeMb rurtzito 
v, 4-th  onesof rorblo  

)cit 1* 1tnO 	 uncz ? 
SlOtO  

PIpalkoti Sorlaosw The rooks In an nrowtd Pipa-11roti  
are %Vto to grey &.3or-Ites, intorbo9de6 tth oatc 
and merble# This auecoardon of roemn arc PrMnt upto 

ditflOO or 7 riioü fror3 Pipkot toar8 torth 
and c fOli*uod by quartfto for a tnrthcr tcnce 
at about bait 

Al2 thceo ra1c have born trov000d by qut 
vlinc dilong the foltttion or boddIna pkno or oeoc 
thou. Cone quart eini e1'o'n ininuti foldinc aicng 
i4th t1r rocks t1croar ceton late quartz vrVno do 
not thou ony toldin • Thom quarts vain arin. o.0  t*o 

diftoon aoo. 

fol6cd Into ' p1nnjng ant iclft*ot, one eymlinoo# tro at 
Win in the fon of untiolinorinno The atnotml r on 
t goal* l*COOOO of orca bott,ocn PIPORM cnt Mom above  
the tolding. 

The doloitio linoatone very in colour from 	 to 



In the do1ottfte 2znatono bottin tho t11oston i8' nnd 
154/4 on PThot1 3ochith road . mcoaminoteA araint;of 
pyrite are visible 	otity all tho roelco of this C,03466#  

The dv1opmtt of pookots of tale has 	 MAW iioni 
the bodding plPA00 of the *o1oiito IlMstone necis r303 
kuhi • ThO s1te ebOV) vo13. dOV010PO4 SlatOY c1Co 
and con be oplit  Into fino 14noe • The roek chous r,, Iwr  
folds rod kly*s rfl olong the rood bttcn Pi,ct1kot:t n8 
7Lktchi (150/4) # The bedding p1ne am Slatoy eloav&&*  
log priroflel to each other tM1O S, is ptrallol to 
_______ 	The quertzft2Oo t?O MWIVO Vh1tr one. C1OOfl 

aolonredg the eo1ourttion Is duo to prosonco of oveto 
and thlorite olong the bedding p1nce. The first 	oruro 
of the qua3ujte to met v4th noor 161/6 txiioctono o the 
BoIuchi belong rood* These.,  ova highly SoIntod 
ured nn cote SoInts shoo poliched surface* Noer l6/o ntle 
otone the qUATUlto ee fomd to eoittin arall blOon of 
bluish Franstao The quoita,ttos ore also folded but duo to 
their competent flOtU?p. the Welton I s not so marhod co in 
the Motor and 11mentorwo The veil $ointod ohareatera of the  

rocks Ine-lante the ntruetuftl defor-ratics m* 	by the 
rockso The preonco of nuerouo Solato and fvaoturoo# tho 
occurrence of Uyanite ore indteaUtmc of the two Aroma 
to vhtcb those rocks hove becn aubcotd toe 
UZSCjUjgr The dip of the reeks, eionn' to Pipalbott  
caries vr'1oc I'm P*po2koti to Lnet biXge due to fc,l&tng. 
The dip Of the reeks nt Pp01koti 10 IN* duo N O° 1j *i oh 
greyly ehingoo toor6o I1e1og to 36°. ° duo 11140   

The rocks chows c cartes of thor fo1n on the stiri!e dotot 
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canting b ion 600  ! w- ' 600 1to 5 , 6 t'-1  S ° 11 
bOt 'oOn V 	' 	 ' Al 0 :! 	1" 4* T1 	d t 	S 6t '0  1' 1 	V f7'11* fist 

ofl1 ` .f :1` '.f tiff' S rI" 	: : 	+ rom no ' 	too# r 	e 	- 	ctw- 
The dip of amount va ie het ion ° to nc ')dch at ?'CO vhieh  

d a to intense ttle3 n suteod by these I Comti tent rocs °a 
'here 6ft'cticrt dtmote the thtor fc o eeopod ""uo to 'a joz' 

ntAc1ino 
The page of the told r ries froi 410  io r ° to 

50  dw U on at eoro pianos the plunge to rt end 'a rik 
to S 45° r #* 11 4° Its it ctith picas O hore  told 1 vo Sze 

a ly h+ 	t good ca 	t havo bow 	relop 	, .a soon th 
photogrcrh No. 6 plate !U. 

The photograph 10 • 6 plate I T sbovo the fo1 	In 
firer alai ii os one near at 1i8/s 1i8/s a tr4stono. Tho lng 
has rrectd the 3Oinata thebyif±! ieStinr th1t 5ofttc are 

gE ier than the roPthg 
The era or 3oint o are, to `gal' ore 

660 to 80* due fl 400  t 

4 Vortieti joint Strike 9 60 T► .N 60°'ft 
88'1 dUO V 

4. 620  duo i 

6. vrOrtieai atriko i 	3 ? 

6. t 
7. 0 dUe 0 *2O0  W 

The joint 0  due IS ', 	"I! surface hr a been pod. 
`'The spicing of $elate io about 6 to 6 cm but in c2c ee 
rpPol z s arc oboe. AS a rae It the aintee have Wrfl highly 
fraeture and eat  'o O6 * 



The oc1*s ne ffultcd noc r 162A at1ettciw botreon 
Deiktichi dNolong, The mocks at this p1.t eo nro 1orit 

rieston ugcn gntia end, atiteis The A of It  
pi.a a aeries 

 
fot 56 1ueN 1O r to rertci to G 	ue N200  ► 

Thee reQ&i-:nn a e teften 1ong the rop.8 t ern th r o1 IV 

Soso& due to fro& cittngc The gngeo 	not and 
thte feint . m 'tr, the end of riugen 	ea tova,4c pe .hhott 

from thin point # The fu it ie rovoro fault or zcor, a 

hick n o t of 

X7 PP 	 i 	 This sties aa teen cc 11o6 

he born ao o 6oiea tho olteot aeries of t3i 	 l eeortngt 
to ansear(1 ) and WenO .9 6) Is e t 1 t to Mog r n. 

The Oi roto hia serioc boo been tb ist L over the 
plpmll tl ee .ot * The roe1 t7nft9 beongft r  to tMo 	ies Can 

be ratiped broe81 ne fofloin, 

(1) itDCcfl 	COs 

() ChlerLto ebiot and tiotit eb1tet 
fb t" it bonds ef  of tirbio 

(3) quartz riac gnoi s 
44th of P1s,0* rich c o ffozo 	one 

(4) foipotbic quartzite 

It rnuot be heotcnod to art' that the  unite ccot be 



intobodod ufth oteh oth* 
ot1on *an to uO. 

fltveen C1tbkcti ond Vishnuprayea on 	it 
ntzftth racd rod bottoon 3ooIrtb arid 1t on tto roth 
4p1I%9 oojn, 

ongon gwimsevo ohlorito ceUft nnO, blotto nehictf n2though, 

m,boIntcj bpndr, of partmitco# quirt nc 	 fl; imirbles  

,also ocur•e Doyond 10-ni on one Ado and V16fturt-pyneon tbo 

othoiw, the Oche  wehe nre noctly 	 althoMhhere 

too tho subordInato bando of btot Ito Whitt en8 oeeonu1 

thin bantl.a of augm eftelsses oo pocont • cm,071to cc)dt are 
obnt bond  baYond Tapobans althouch banc of WOn rzolosoz 
porsiøt upto Lrtro ingon gn1.oc oro hmymrp not tot boyond  
ttktao although bItito achlots banft contntto to OOCfl? OrOfl 

upto Thcpkuni 
Thorn rocho have boon ooproldod uith tbo b3o10zj 

i3nelavec b' no1v and Ganecai(1S) 4,  Aeaordinft to ?ao(2950) 
they oprcnt tha root of G•rhi nappo. 

These roots are slaple dipping be vitbout r 
d1seoTbable structural d&oiation for a. diotoeo a noarly 
O mile upto flbnptm Tho tip vaiec tzi Ob to V.,b due 

fl iso t to tmo This tmiforrfty or goaps hno promtod earlier 
vo21oro to call those 00 ftonotonous"o  
(1) ugonnØoaoni The ougen gneinooa are not noar Oulth,lroti 
nnd thou ogdn at UOTW# They again TIPAPPeOr Ct ort*)o Chattl 

and continuo in rW around 3o14hiTatb. Augen cnolcoco% alao ocour 
ftear rent (14/4) in a zone of about to furlong. Vhao augon 
gneieoa are the otiilxe continuation of 3oohI.th ten M,010oet. 



Tao zro ko tlh► ro good t ug4ne of foiopr tn oIleb 
eo1ou 4 c Tho blotto flakes htwo ounngo6 th o oo 
in bong thus giving r o to CO OU biut • These root! 
O eons c get1 

The q2nVtZ 'OXI 0tOu pt7 ntiC foi in iM 
rig. No. 3.3 c o '# the' ygt. tie foidtn of  
The biotito fitiko have bent ai td t o qitrtz 1mno. "fie 
veins of gnats are •along t)io toitotion p o * The V 00'!$ 

are folded one un o to 260  due 110 urt1 tnc esTetel o 
have do1opo rom6 tho tir r int of quartz lan o o Tho 

dip vvr o botuom 400 to 35° uo if 4O' t to 7. ?. reek-0- 
Oro highly jointed * Lonco of quartz Oro ton it t oee  
rock and photograph  t3o. 11 i to 0 ohot P eno 	or 
miioot one .8 

The Ow,cn ceioo prztieu1 iy tl o tt-c 	.pobrtn 
c d tote z 	c 	terittie In flb0J.ng 	Cn mnd 
b► l sh nduotctSan probb1y due to ieciing or mm cu 
Phide t oo ie, 

WOO T iotite oehiat and o11orito ne of The roet ottreon 
floiong and iboti$botun flsrcgoon and rp*bn n6 those 
bottrøen Point nd Sheicrig arc eb1ot ocbtot and ')c fto 
tch , They occu ao iteren1atcti btndo c arc of variable 
thick oao. 	Sao In botin 	oon at Ptob are  
,quartS !uccovitO bocAttto oa tt • The emot a crafts vo 
erred t i of oe in a lineor patter cmd hcio gvn r oo 
to iinent lon o Theo roc!o are Cwt to C' co .ou 6 and 
alp of foliation vari a botvon 40° to 366  Ouo 17 fr to 



Those roots ero foldea to larm extent into m1nor 
foldso The plunge varles between 400  fte 11 to fl  1011,  'go 
The rooks arc faulted near Topoban rad the hot arrIne, of 
Tapoban may be related to this fuit* 

veins have IntrOod, n1oni the follatloya pineB 

end thcy,  are ehoi4ng pinebin MA eollinc 	The 
unite veins at Tapoban carry =all Oaten of 016ar'ft0 
n6 a toflod study of the or4 i varroflted ror the 

further Inforration oboiat rinearlization# 

() 	 vitb rornotlZorous rich zmqvo 
The rocks bettn 13/o *nd 14/o milootorie on pob- 
Roni section and bott,oen Suralthote jand 3ur arc C?ct± 
feroun biotite salt nfld quartito bands are Intor bcdtod, 
The dip is 30° duo N 36111  P. Gnriota bare been arrnngod In 

a lIrn ar pattern nivins a lineeti 	the dircetton of 1W'' 
ation to fl 300  N The bends of quartzites awc cc tMn as 4 c. 

to 6 	The garnet stand poinnntly and con be roeoniced 
with nke1 eye. The co4t and r-nolve.06 are into c2atOd 
and at pieces, yeUv eeruoteti0fl tmfi sulpbtr sfl In 
prccent, which ray be duo to the prence of cone euphide 
rdnearls • unrtz lenses are eon aM bietite ne!tht have 
bout around It Pigo 	ahovs the qurrts 1rtco and ale* 

the pinching and swelling of quartz vain. 

M-Polopethic qnrtzite The roon ore light eooud and 
ohm e lit tie 	issosity uMeb to duo to thO MUCCOvItO 

£lics. Tho Conord torture in bidepoeiia O ran ho ecid to 
be of c;anobitic type. 



r4no btii ecrtrn iz,ittot CivinC,  fit a. Olotinct 	o- 

rCO* The gaznot 2O 	nc5 At, p11,1c In c. 	pot 
orn but ott*'tio thq ore rr,n6o1y distributed* Thae moUs 
are highly Sointed and the bands of biotftee schist are 
Inte'replated 4th quartzites rnd Cre folded Into idror fol. 
In those quartsitees quorts 3oneø are p,eont and oiop 
sent or tourmnline Is soon at the 00vtoet of qunrtt 3not. 
It 

 

appears that theso quartz Imsen were probably Intruded,  
as veins togothop tomalifte anl tvre Inter sublootod to 
imoverouts and enughtup an 1. 

The qirtz te1sses, nuartzites and abblots eottlnwu 
to thou eitiior ocunenoo unto Mokundo Me dip of toUt 
ton varies front 3O' to 00° aw Tir to to,  ?O 1. rlwr fo1inø 

and minor faults Vith thz'otio no =all as 3 or are oon* 
Poor thepkund the dovoiomcnt of ftbzo'ie ty'tto hao 

been notedalong the 5ont -pl.-noo In blotto ochict mntl  

quartz ancissroo Theo bo probnbly doo1opod do to cheer-
ing forec * 
G?}flctfl;r 

The rock ar- eiipie dipping but duo to the cior fol' 
int the d1p ebngo from 300  to 45° due fl 160  t to M to N 700  . 

4O at rlremo dit' becoioc 6t°dtio i ?oa r, The Øwtjo d1roetion 
r1es r2on 'G° duo 3 80° W to 360  due N too r, to ?Q duo N QO° it!. 

The rocks bravo boon fu1tGd but tho fnults are of motor mature* 
he flt *iich I  seen near ?anobcn £ r, -A=06 en Topoban 

Veuit • The dip of fault Is 6° duo N C° P. tnd stfl-.o Is 
$ 80° E 00 N 80° W. The throw to StM11 and the chtorfto cebiet 
azo disturbad due to fouttñg. The drc offoet Is o2ozr1y ce'n 



ind atG that tho fault 10 or rovomo ty +, 

Anothe 	1t I c coon near tuonty one O ham 

01.310 on othb r 	"' .: 'i mod # tho !. t ' tbt f xt 

. 	i 4O' Sao ; C° i. nd okc c tCto are q tttto t 

And quartz' P100 gnotoo. 1be t z ,V onlyS am # 

The rooks ore highly jointed ont r or Sainte or# 
as o io 

(1) vortical  Vortico2 aint ctrSko T * T" 	goo ti 
() 85 due ti 60°  

(S) ortI v1 o1nt otr! a 766 1- 6 U r, 

(4 670 A#10 760 v 

55 t1ue0 ° iit 

8010 duoA4011 

(7) 7çPP &iO W 

The 1oint are e1eoiy rspzcod ct the cpo*h c vcrIoe and 

nO 

 

p1cev it ro fracturing efl htttojThC In cOO7 In gne e c 

tTh'q at tG t 18/0 heft o • "mil r,t tiel I ho&tcotic 

of ono 'y thut vontc ¶ p ooree or r !i Ijt. sills 

oloo point to 	.o tez poeolb 	* Tho 	of .t. ia o the tn 

snow of roet fall "b+ taut tbo7 dam, vi o to bloo~.c ro soon In 
F19. ? o o .1 :. 

11! ZJ3IVP 

,3 tMbo1ito oilla bo reeI a of both the rer.oc hove 

boom 1ntrue by brcIo oi11 gnd the the1moc the 	 of o I o 

voriec bct iee QO feet to Se • They orn eoorce Crxtho  
to 'U.n* roned and are groenlob in colour. Thecono I 

t to 'o 	c cp i cn Ic ramb a tic but 	t,a.ry 
runt or hornhleMe cr tales Into linear aczieeont * A 
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cctoao Uraturr to .oron tm-dor odor rtozo,eo* t1to 
caucht plecoo of enoiscas in bottrocn the At one ptoo 
ncoi 13/0 iflootono on ftehim-th-t1halarl t0a4l tho rrTthlm,  
boiit, tat the contact bvo do1øp 	pLo Pcbiy 
at this placo tho boøtc sill bee IntrAod,  zicig the 
rrbi b,-ma Intoratilated vitb qurrtr tco gnoi000, it 

this place tho cpbibo1ftG ho becii bftrcotc1 ani the 
pGzLtion botcon the tvo cI1)MbO2itO bnnø ahm n eeontrn 

tiort o CUn000lcito, ihtch to onother,  ovlftneo In opport 

of L,bOVO 9ttZont* 

cor.ic S M. IM oLttm M,77 AITOrIMIC GrrV"S AIM OTTIAT'7X stRX1 
- iit1i* 	 u 	J ra 	i 	--t i. 

The iioe bottoon fleong nnd Ou1b!oti (IM-M1110) boo  
boon owmidorod by the author na a thuat conoo,  rzarlSor 

*ero 111to u(lE) and fete crWi 	c(i)) have 
coidozo1 cM teetci that tho throat po*o ttcb 
Belong en 3o t-,V11 coat at the rorit of t7rc 	The 
pr000nt ¶rtter aouV not too rny e1or thriot pino In this 

Os Cr!OOO? (19G) pp .104. has also roporto4 that #In the 
F .A1cknano VttflCyt the thrust Is boa ciocDby ftfln.v69 

since Un17inC rotawrphic rocks rosuMur from-an wave 
iro0ce of metamorpblm In the qucvtzite eoettcn 01,  'ro'le 
bolt are not unlike the over thrust tomes rn6 tho lotter  
oo eomiocted by coo eoecnary ibrittena. 

T.uflng them Amostigntionot it Vag fount  that ltbutj*t 
a doer thruct plane to riot seem at Reber  9e1oM# but the emhtboiito, 
present hero ChOW  fttee1ooti ttuo(vito te, 4/4w) mdl.' 
anti" tbooby cone OyTiprie viteia,hion or rovenot • The 
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tiieo phototraph No* 45 Pict Q7 c ho n tbo bon ørnbinfo 

cr, o2o. Roioror, the occts or both dddoc of the pbtba1t.o 

n slallar 4& c.. rtgen e s os, ehirito cehit M btotito 

ceh st o if 	cphibotita o i l r0to th0, tust  

p3 no as O nover (1 	, 	) hso o # the 	of ilar 
rock typos oceunn .nc to to viifl ham to be oe in tue  

diffo nt sortci if, one c ecc %th the a4'e:t nt o 013%. Beat 
ott tod nbøv that the zecko of Ptp1koti conies bt hocn  

notaorphocod hot# to such degroo rO the Oidoi tnmo'phie 

aeries I the t3.d evidences o not cup port such vtoti # Thai 

o tnrple qurintctteo e d doi,,iiti 1ie atone nd attO of Piprii 
of i caries do not c o i any rencrbineo to thoco of the 

O3.dc Metanorphtc flories. 
A friult uris noted by ttr vritee near C1r oti . 

It is .(I toor fruIt Sporritin, ehioni o seh a o aneon Pnoics 

rind rrrb1c ith tiiQ quriitzitao nfd oIOiitfs of the i.Di kOtl 

series. The ;ucitzites at this plate one h ; iy Tonto p the 
jai penes or veer vorik and moll oerIp- ro intn ore noted 

in them. 2 t to thought that theec t utnrnI dofo ctions e 
probably ypcthitic to the thruat oveton c rir tit the 
fiiuit of GUirbkoti to p bably o thnet • The dp & the 
Ou1ototi thruot piano vo ea f 	00  to 606  OU* =th 1O cast 

'thus $ on one bond, there mxo indirect e 	neo of t 

thz'uat war e3on # supported by the vicu of 'Holm a O naser 
(1939) en Auden (19 6) rind direct  evidences of 	 xt at 
ulabkott • The reeks bets Belong and Guiribkoti csommlo 

ry mob 4tb those of the Older riotaorphie S nt s; then 
ith the roses of the ipri kkott series. This Io ad to the 

I.Aon a thn$: n tr,thIv facto rt the thrum b t en ids Arid 
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Guiabkott • 4" probity has boon zruch Qggevctod ' tho 
ru ity of ozpconroo boticcn these two p eo tt' o 

area is covoet by C1iee debt s* It Is quite tt e 
toot bet en these two thrusts# there moy be cne o 
t rote that and the thrusting night have ttton into 

awe several ,trii1oi pi tnea. !over, the 	to t : . 

not ltke,,orriuo tho probm 1ith tbo limited tatu of 

r ( 	his d cpor . 
o ids of the tto test y4c to Is over, not 

co letei nova Ue5n nM sner C1C 9) have nbo ui ttio  
thrust planet to exist the 	i c a at tho ' nuri PiOi 

soctton, VC 3. s very c1d inn to the procnt ni ec,* ! 
CooloCical section. of tho t urr Pace as tt ant that oT tho  

proeeflt aTc b G bcn 9'  iiOn «u rita rJ 3,3.1cflt t OCO coo' 
time t '3 1t ' the r4#arbl 
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CHAS} 4 

The geology of the area he besn deBoribod 
C ap er . he pot.zogrnph of the vtious . at type 
+e uT' ;flg in tho area v 11 bG de&Lt vain tbeoe pao.  
The 	tipee o o hnr In tbe ,rebe aurrLc : 

2* PIVOUOti Ce .oc * , 
• it o Zite ctcio 

So fittO 

4 ch10 ite cC ct 
?T O O]4oz of o 	is Goyim 

1. Sc cta 
(n) quartz eeovi o ehlo to cehct  . 
(b) g netifauo quartz Olen cehiot 

2. 	01 a900 
inon CMeieo 

(b) qurtz rl'bite r1asgnico 
(a) Gcrnct 1 foroac quartz HOMO rn l o 

3, çu zito 
() Polcpztthie quartzito 
(b) Ceet i orouo fog othie q zt t itc 

4, tiz a 
(o) iotte tn?bic 
(b) ' opofe o marble 
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I T 110t bcccc 
(ri) chiorto niih1bo11tc 
(b) Chlorlto opidoto tph2bo2fto 
(a) w.phlbollto aho4ng eataclactle toxturo  
(6) Oametiforous nThito eptoto cptibe1tto 
(ci) Cavotitzouc trndcithc oplftto .hIZfto 

2. Aed4 d*o - 
(n) iitto 

14 flpotkott Eor2oo Ow 

(1) to1o,ttie 1intono 	ho,' ao drzt croy to Ught 
era In hand specluene Thor c%.ov bendod nature too tro 
veil eyotoiUno. They do rat ranCy rocat vith Valp  
tbeiby Indleating that they aro t5olorite itttono. 

Vndor ierocpo tho roe Is lrvqulCrt=2,nr 
and tim croinrd • The Polorlto grntno are ocunng ao 
cbodri gr'jr1* The gr1no hzO Irromacr oc3to 
margin's and htivo fiOPd intOil.oeUng CUtI*?Od emirocatet 
Dodo of tno grdn and coat grain rAnoralo MTO poont 
and they have given rL'o to baAA04 St3CtUOo O 

tortuo any be tood as cromblactlew  
M, 13ming r4norals cre Dr  (flt 3 

Dolocito ; it oaeura cO cubhorl gnoa X St. eolouz,' 
leas rod Chou 1atueflzr ttnn1nc in ooezieoic# it to 
ppemt In cbundcneo* 
_______ 1*0  it In oocunng as 	6c1 evnifto d 

Is iotio, that doiotdte 
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juart____ a- Oeeurftc tin tmhofiral gwolnc ani i 

Pivoont In a minor ciDuflt. 

rI!to of MSSMZ&I& and stall qubft oryttals at 
nro other netcta inn in this reot. 

Qutztta 	roa ehotto grnob1octic tcztuo. 
But fins wilesof unooto havo oCod tolvoi 
In a  preferential d1roction #  giving rico to 

ilot,ing o1norals ore ProsontlWAR
qutzP" It occurs as tnhedrol croo md 
are yoU sutured cgoinat oneh other* The crno for  
tdulo 	tno.t1c. about OG conotituoutD of tho rook 
at* qurt, 
flotito It aceuro an  find nodloa thiøh bio  rrrcngod 
thiol?ot3 in n Moor an'ceont • It to D'ct in a 
dnor ctount. 

L 	i1E 
ar4toc' It occurs oc primnatie to tabular 	toia 

One cot of c1cavago Is U012 ovolopod* 116stly It o)to 
parollol etincUon but in some, of the craina tho anglo 
I oe. 

() Blato 	The tetnro of tho rock to cnbiootio 
but duo to tho artngocont of chorito flatwo rM 44100 

dur to the pc,aflc1 orintntion of Motto anr,  coricito 

the rot has dovolopod follotiono clat7 CictctCo Is 

Tl1otdng r2noraic have boon idontiflod w'tto 
the 
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Qxn 	o • It occurs as a bedral grafts* This is 

tridely dictributod through out the roc c. A f,Ti 
quartz grains are arranged in layers • These rope 

sent the original siliceous hers 
G 	s— It occurs an subbedra . to onhedl grains 
thereby indionting rear atallisation .belie twin 

in is seer, 
finuto rlkss of 	an 	lo 	2v 

also pro!cnt r d they are usually cirrangot In bands. 

.ndpionf crystallisation of b& It is a .so discex 
n blo In the thin section. Shall cubic crystals of 

aro pr+000nt in ..i.gnu.ficant za 	w 
The rook Booms to have been dorvod due to 

mctanorphism of argitlaceous sediments which 'acre 

containing calcareous material. 

( 2 ) Chlorite cat- it shc,s sehistese zture 
Chlorite flak s brave aXrangod themselves In t► 1ina . 
'pattern giving rise to scbi.stoaf' y. Chlorite flakes 
buvo bent around the quartz fe z3par grains. s. 
The following n2norals are preset 

— Cb~  it is pleochrotc from greenish to celouries 
Xt shoes parallel ivUnction. 
u_~r_ s 	It o sours as enhodral tina, urren ed In 

bOttYOfl the f) r, efj of chlorite. 
Occurs as needles and tryst el s arranged in 

clots and a1 so shoving preterent i ttl. parollisxn.  
A tow grains of folepar are 41.80 visible p but th'tr 

exact identif .Cat of could not be madoi 



• Older rotctorphic or1oo 

I. comets 
() quostz EflCCovitO eblorito sebiat va 
The rook shova e)1ctone texture tMeh Sc 
to thc zck duO to tho linoot nrrnCctnt of 

ftllftftr, rinoroic Ore proott z  
It occurs no cithodrcl to ptrihodral C'o: 

Tho Cor o or* voll eo*cd ond cøttn quartz 
grains cboic rnzturod bountlopl000 tlnvy orttt Ion Is 
c1arzctori nt ie 
Chloi'ito.* It above crocn colour under Doicod lttt * 

The plcuocn to o& It occurr po rcA.1ctintl fibrous 
MODS# The fltO2JOIflaQ *010o rim CtOC1r7 lov order 
greys In oony f1Jron onoolcuo biuo colour tz.o coon. 

It chic pioochrotct fron li!it bran to 
dark bzrn. It occur.o cc tlo!oc. 

th!!3fl* it to pXOnt In 1OCO quantity. It occurs 00 

noodlednud an cluctoroo 
t!uocovtto. n,ot Ito on olcrnrn ocrnx' ~-n minor mr - i,- 

(1,) Onottforouc quciltzntcc, ochiot ' 

The rock to fine grolnod and darlt colourede rch1oo 
tctturo Is coon In bcr2 opecInon, 
Toitnro -. Tho groTho are cub)odn3 to OnhOO."010, The 
gzrnot ocourt, an roundod grotno and botito tlkeo 
hzwo orrnflod in e 2lnoor potorno Durt to to iottiel 
arranCoront of biotfte flnko, sehlototilty, In developed 
elvinn re to noIot000 tmftrov  
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1O1YotflC; 	o'c1, Oro prod 
rlan1oc1z oo — 	Ours too rfl grrtnc 0 b o t 1 In 
ohapo one cho o nib tO tt.tnnft jo s n o r .s bed  

rztinction tfl@Q a 	 tn ,ab1t ttil pin 

of 44 to bø 	!44  < C. . 
It occurs as bundod to nboir goinn.  

tto3r chow ni.ouo otruet uro mod' are icotropic • T w boudctrioc  
cro troll ii1tc& and bSot ito ti oo occur a2*U!t6 tho Cam 
Cra ne It occu en po ►bbrblnt n on3 it ontnin i 1 * 
Dions of quartz a ►a biotito.  

3iotito It WW I oc 	shore pl ► h .e Tov  
dc c brotrn to iicbt 	tuft', Ito tfttetcnrr moo bc't oon 
00  to ° * Tho ? t e s bay gonorollp ouro dod ttuV;a not  

and Ci COOtO 

 Xt oeou a no a 	ra rraino ark fear rrn orø  
pro or *. 

U to 	r t groino ere preco p but tboy ar'o oLtoro 
to cozlo to. 

Ciinovoidto -» It oocuro no rn bbo g 1 grins. It i colourloco 
Tlrr 

and nori,lcoobroio in tho orinory UUcht. It han rot on Got. 
of clonvoggo.  !t rel2o Is high 1nn refyceticro tc in arratOr 
than e n do balaor. Tho intorforenco colours lot o o .. 
Anooiouo bluo colour in 'fir► off' ► 
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* 	ftolafloo d* 

(ci) iuccn anoSio - Tho rock ohmic ctnoic000 tttuo 
ani tho fi.eitoci of nlem id srains of quartz crA  
folspor te arrancod in, ci 11noo,  fiøboz try ot 
ob1ctc or folcprra are devolopod riviw,rice to 

ciUfl otructuro•. The ficioo of biotito bnvo bcm 
bout roun1 tho nucens and they at picecici orlev ctoo 
eadb other 
The foi1o4C minerals are procit- 
Polcpcips- It oaeurc to purpbobnotoo ctcitiofl 
boo ttten p1noo and the ci,cironoe is cloudy, r #10 < C.'fl. 
LQntollcir tulmine la not present. On the bnole of thoie 
oharoctoro the folopor iv identified ro ooecos 
piioelctc- It charts ci2bito tin tnd othoton 
wisle le 

W11L 

11°. RoTo < C3* cmll hence the ciinoio i, 
olbito It it ciltoring to ooricito. 

_ it generally vhovv niturcd botncriov. It It 
cnhodmi in shape but nt plaeon troll dociopoi aubhtdral 
Crolng cry 
Diotitcs ccuo to fitAoc cM hciuo bat avo=a the nugonci 
of folaparo Ploociu'oio from itht bra to c: broun and  
choe Varollol otinctiori. 

ar* It ocaurci co rounded arnins end chou o2.ovo etructuro 
At plecce It to øuroundo6 by net 

roo of nuneovito g  nofloc of 	ernd grolao 

of cipetito cmi iiccnotito itro other minor dci pent In thin 
ur1nsa-1Tiw 

rook 
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(b) Ott altdto n1cri gc ve Tho •roc et4na 
zonob1otic groino of qurtc# Tho gino of quarta 
are Outurede The pi00C1ø am relapar oleo 
occur GO cubhodral grt$!c, It has doveUpo4 Cnicoz* 
tturo. The biotito flak **ours crnd In a 
prerro4 otentitions 
quartz I-* Quarts to dtvmont in the vmk ArA 000ure: 
rrIJJL. TrLU 

to tnhe8rz1 Crtnoi It,  bat moodbounorioo 
Pc1oorco s- It in albito an dotomtno4 on bite 
tu-n pino* oitinction thglo Is 180  to Q2°t1 ( C,B, 

 it in nitoring to a largo mtont, to 
caricitofo It ocourn ac eubhodrn2 crano. 

!!tCvitO•p biOtitO- p chonø, niatitOD 	rift0 nd 
t ----r&i ---1mk 	 tr  

tbr otbor jr1noralcoevering  
1 - LTffu,1LU 

in tator etnotrntn. 

(C) OcrnoifeTono quartz biotito gndu 
The zct to *ino grcinod end ginn ate cubte1o1 to 

hdrt1, The lepidobleotte biotito W 	to 
has nrrcncjod tho9o1on in a ,nro11o1 fachion e Tho 
oltornato grnob1oattc quarta and to3pa 
1op2ob1otie biottto have given rico to rnolocomo 
tortt*ro. 

Thonp ninon1n ore I=Oriobly pxooc. *' 
It *tours as znhdro1 to aubhodr1 (tdnc, 

It boo rooryatallicod to a lorge oftent and boundrioo 
are ue11 defined. It contain inoluntonc of blotito and 
opheno. 



P1a 10 ec0 	O+ 	; ti c Sub od °a1 :grain o It Oo 
41bfto ttrning and Gztinotim on elbito ttn plena 
1 	°. P.T. < C.B. The znino4 in nibi ob Xt in 

has IiVen it a 
eTPOnroflcO. It bae C 1O refrootiv 	d Z o it. 
cont nine Inclusion of quartz ,d rueco to,* 

8cs itoz- It oceurc an intbn en Piton. tt boo 
Wit cwt th gear g' lno 

►' 	Tt ocouro no ouno4 grains* It choo 
oioo n notuU and Idea f1n1oc hno bent a I it 
It contctini incluaton of qut n niJ ep'ion . 

It oceuro sac 91% Whoa colour ecn b: o 
noatlon. /1c roctonfiuler soetione are p eon . 

cud pnotj occur in ninon c* 

d) QnrotThrow b otito clinnootoito noioo 
Tho rock oaouro In botvoon do phlboUto baron near 
2.3/6 ai1ootono on 3Oc in; t eavri 1on. E U&& floe 4i 'O 

rho rock eboo gnoiocoso otrueturej the C o$on sty 

being icp1nyod by blotto .nn8 pri swat is v font curler' 

grrinc of cnn* oionoo 	loin a t 1 2' 1O t?O O identified 
in the ol,ide 

o od2nco*- Taira In nu1thera1 grnlnc shovin olbi o 
io ond and c*blnod nibito-poriclino .ird elbito 	1nbn8  
is nn ;. The ri,trnctivo index Is highs ond t o tin 
tton cn ie le ° o The npcie cones out to b~ gismo. 

Occurs in letho or bnoei p1otn end often 
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Ito EcZ'Cifl tith tho Cc1X2(t la not ChM,6 The 
biotito do not Chou =act proforPod Orit!btntiOO 

but on i*'o cc10 they doptat the gnocoocft 
oto6 to 	O"40d Graino or gm 

s1tb ooasionit1 	dxcI Dorinn* Ft0quolAtIV  
occur in the olido. The tnot ucuc3ly cote 
inc)oion of biotito cndquartz* The biattto ic 
also p2'ocont trowd the margInco although tho 
bonding of lathe Is tot 

&tr LftbO and lontioular gino of 
ollawoltdtos oiightir pinkiob in coiow tn 	vfng 
cnOvc2Oi1s icno13t01iO't or upto fftct or'op yoitGt 

coiotzrn Oro vory ooton. Thia Is uivaU' cooccicto6 
ith biotito 4,fttouh the cccoettion In not mj4vorzal 

Tho qunrta tinorc pro cent in the olido tro  
• roi 	no. 

u8,ttk.ttc1c 

(a) Po1octhie QuartsltO 	The rock contain tti 
qo%qua,vtz en1  qu,-. ,irts cote ceuro no ronoblatiltio 

but tov fikoa of oleo ocotno in tho Intor opncO. 
The tthro to rnnobIotte* 

r The quart grins are ct11 en th7 bMo voll 
d0fiftod bonn6.jrioc. It choua notzai ortinctio. 
Planloalacos-w it oboo aibito tinning and ot.nction 
cn10 to MOS .I. < ca* 11CUCO it to 

rho other mixorala proont arc taioo or 
ouccovItop crinc, of apcttto nd nøodin at .ii_. . 



(b) Gor otifo ►uc qunrtzito *- In ' .old it oocu a 
ao bnndz in quarto tte noios e, 

It honi r obinstic tottroand fo1io.iig 
~cra o a pro of 

It 3hos cnoded marring £n ft cotuteø 
about ` 	of the roe1.  

OnitP Xt boa not cor?ugetoo t s iflo end tho 
carrot in bro7xon into ca1eito aM oh 	to and at 
p1aco, a via of ohiorito In• p o t a*oun4 th Cnrnot 0 
Zt ineLuoa Grains of quartc and nphono 
D titan* i3io , e ocij7i are 	cornet efld at pIaCQO 

has bent around the garnet It oceure to po*kf :ob1aatic 

.tom Xt 0,49 duo to the t.it Lion of camp" I .. 
duty to tho bvbakin of swots, 
Tho Ott r tinora1a proacat tiro 	pl'! 3httto and 

aa1eito The ct1eito occur either tit the boror 
or In the crack a of garnet  

4, 	ll bloo 
Ca) fliotito nabio - (Ziido 110 a r` ) 

T,ea1it 	1x6 aiioiatono on ,;roabiiath IR : i Tord 
`ho. D rbio 3 ,noo tide in botsoon the both 

ochiot. The 0 cito o ctaio hovo rocryctnUiaod and 
ba da o n ar veil ro od, They ray grartvbl ntle 
tOzturo but the "b*otito t oz hovo a ocod li 
neivon in a itnoa arrngonont * Thorn are baMo of  
*are* and f ho grctinot calcite and a 'h etoe 
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t o dovolopod duo to tho "lobo tlolxocø  

i1o1opthtoral a are prop 

O1! Ceenzo In oU cry tol1lood crc ns r 

zto1ic' tinnin6 0 COtXfl. ThO/ occur no UthCdr1 
to ubdrai grams r, 

► # ` Tho tickoc of bitfte ho' # rrcnd 

thczno1voc in a itnocz ioetion end thuo cchtODity. 

ic do lopo6o 

boot oi ectc3.o of the 	or e 

are dco.opo6 to a ac c cnd frrturot cnd thor oeuE 

in botv ► tbo cticitc arpla. 
Mo chloiito end quarts cc prod ii 

t ftzoor ccointrad eh10 to i+ dovolopod done tax 

(b) xxtopcido inbio - ( s .ldo I'oo 4.t ) 
Tho 	r Occuro alone tho maralno of cxibWo ct 
1/6 a1ia c :o o Tho oe1: cbo c tho dovo1opnc of  
3 crco a otc1a of fiiopo .d t:# toCot o tit) c .1e o 

oc4o Dlopc do oceui'c 00 1cigo o ctc ø b 
onbhetml to nnhedrt 1 mcr inc o It hoian tou ion 
to onbond alone tho margins cn in tho ereota 
X cluoi o of octet o gvoino oro coon pcicrl  
tov*dc t o • argI o. It hoc boon idcntiflod duo to 

Its bout*c . eolourt vol of, to cot a of cloay. yyo 
of 800 o f ° otInetion Flo o` .° and nr ti 
ftttorforoneo colt of oeond or6or o5 i. 

~. _" _ Oeetuo In toil + ► .'Hood j3pni e 1th typical 
lc c llc tvinrng s Tt oocuri no iMiv,la l a !iodrei 
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oft .3 O Eta t fn rat tirtc included n diop O 
nb 	' "» It, occurs au zn alteration prod et of 

01Opot o oonr tho rrtjtne t 010AVOgo plc One ttacturoo 

The araphibolite sills occur all along frorn Pip1oti  
to ap!nrnO • The, are conz co grainod to iiu Canodi3.  
in bnt!apocirnon and corn at pirtoo cp-lci o poc! at c 

. 1 p ritoo The contact nth the aourtwy rockto sharp 
But at pro o alone, the contact a zone rich in inrnot  
has dO 	ad4 
(a) Chlorite arpbibcifto 	Jwicr t ccopo• I. above 
td' .i dMopod aehi ctceo texture utich to dupt the 
linear ortanCetnant of hornbiendo and chlortto c at olo. 
Lepidoblaotic grc nc of oMorito hao bent arau the 
grind of pla'ioeiaco *. 

rdflou.tng riinoi of are proent in SUM!To • MO 
ornbien o 	colour Is 1iIht green. and it )orm 

pieochroio fran light croon to dark cam# Cryotn a 
are ar wed 2a lineal pattern given. 'too to cohlatoo . y 
}tornbiendo a.i oro 2 to a o*ito an only fete►  
hurnbtende craino arc pro canto Genorolly the core Is of 
hornblende4 n urgfr~r a of chlorite. The 	mm 
eittinoticn CM10 Is 2 . 
Plagioelecoa- It to aibito and the extinction on the alb to tee; 
piano to P.!. < 0.8. . Tbv mind of pi.n,C oc aco .~ 
heavy alteration. 



ut& to Zt occurs as M e`+ 	. Thø 'q 1 is it 

cists6 vtth Cesar in the coro goi*MW of  the ro*. Zt 

does 	4uiA 	tinction. i d ;i . 	0 

*• Zt gor*U. ±I + eurto t eti . 0th Ot b0* ► 
b2ai4o. it it 	jh In o4oe *i4 Mat Wider 
o *rL1i.ntom. T ext M.etio* sz a to oO . 

,~~i:rFF,; s<l7.`~' _ 	... 	;'g'.R 	~% .Y 	 +~ 	!' 	k. h~• 	.s,i 	' : .'. 2' 	k 	.i S ' 	,:.y' 

. ,. - 	P .i i- 	'1i3.' .: 	NIfi 	- 	k f"k 	t1 

(b) chirite tdote enpiibolite .Aw It ehovs *ebietone t!~► 	, 

LidobastLc grains ot ehioritelima beat sow the grstn of 

poet in urge proportion eM aixbs an 
hDrnb1na h digo 	to ør t. xc.pt AA fey p1ees *me  

Al a..)f 	 sNS 	Y 	e ♦ - 	'Y*F. M 	R 	1 	4 	L 	wig 

	

Urge &ioii 	Mt' "eronce 2o'*. 
 Zt i of olbite oriposition omon *ngla 

	

410iit 18 	la te A 	* esctiv. ina is ov ' t 

4  y~ 

to* 	 IS 001 . esa to y*U 	 #' OV1; O5 

s. It b*a c1evego In on. direction. flelief is bi 
aidrefrsctive index it greeter then cenads b4 s. The pornr.  
i•sstion eoioursare of third 

rna or  oX qut* am en*ts are der 	the ro. 



6) 	htiijte 40`0 UDR, i631 i1estie 'slide , '̀+ . 

be +rt o to of eet. d hOXAbted* dZ 	0 bQOkfl In 

VASMiteiro iv rice to 	tcsity. At Zsc 	a #ts 
-s we c'" tea src lx4*4 t hc ibenda grams, At p)*css  

ltt M * of its BOAS We se* Ma duo to this the 

*iornblondo Pam are sue ro etod. pofloi4ng tharals are 

_ to The orii 4., * 	er" 	ur*d rte' a +. 

directic and 	so th* are 	o*p]ete nargins. 
Mtercpl*togreph flo. 	sbov tho efts of fract.,. 

Quarts I  oy occur ac sthodrs grains s ay effect of e. 

I[i •'  ~ 	w 	~+I . x 	~ 3 	~.?. 	4'.F Jr 11 Al Y. 	;fA 1~ 	►! 	 yr" 

r cti ' ft&m to Us$ than oa be3so# Xt to al 4 i e. 

of attito ad nee of shae are coinon in 
this r*, 

Ga*rtifarouo aZbtto optdote ez 	Xt The roe is 

aedti grained, The 	are forNziM sZidar Pisa sad 

They be fanged ths*.3*os In a Une t 

Otto they erissieross each othar, Biotite flekes eZec ov 

rssrked p *131.Ue bt*t at pZaces these fZeke ad each 
Oft is occtirring as idioblistie grains ad is s 	g 

bad ad is occurs an phorphrobasts. sr1e me fe3spsrs 
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are 	 and *C'`5 $rater ti' admv, 

	

. vu1.0 t oOUV 6 O 	OUP d 

b*e4 	~e are pret. Iue1u4Os at qua 
ar 

it boi*4*riss s &terp but st places garnot Ms 
gives tse to biotite, it ohs ts  

fliotite s,*It **e's us tlulcs i'ouM gsrneto 

'0* t to Pr + ° , Suffid t Im t "ltd 00OWS, 
4 grd, 

	

Su TM pIsgtooius is al to 	ma ' sztlnctirn  

on eibitø twin p1 e. 
to oho es satd prlasttc 4na* I t got 

2t roU ' and ro 	►vs indaz is p.ter tht t 	be"* 
i shows pelt e*tlnetlon. It rbe due too sesGuritsatton 

ot 	 oe, 
it is 	I ais a d1n Iii* Ciestags  

is prfeot in one diroetion, it uhows Arai ord rti4dIe bite" 
forte ooioeo but t are 	# in Most sa0tics the 

s'xtlnetlon isp. 
Rya Of X04. a" grainz of aegnetft.e are other  ~. 

tares press in is ro*, 

( 	Qn*tif r' *ndM a stdate sh 	its • The e Snara1 

taw. 	bZut ee but at piste s Uttle$ehi$ *Ltd to 
"'fie UoT.b deoernus as 	dobastte rte. iowing 
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G prsuit 
_ I o Zt c'vs pieoehroisrnfrom l It grsen to b]ul 

gr6m 	8.avg 	g2e 3 to too in bd 
aat*on. 	Ho X10 ts ie.O 	eb& 	1. 

$4 b"fa Oo u s# re ha %fir *0 "* s 40 
of nbd. 

s. it ii some en øxteti mgio is  
tb 2t1te t4 	 It 	t t 

' it OOI All i5$i*lflftted 	flø N4$10" 

stem It, $A trsetm' ad 	s uc ir,  , 
The ØPftbIØ of 	 r 	tau of 

and etI*ebei grams of 	are other w ner4 of the 

too 	i.No4/U2)  

The ipUt. 4iito has cut e o the foZietion pie 
*f a4ddst near 0 	ni on To4n3th Road. 

nTh ao  e as 	• 
to It 000 	'hedv4 grains.. so* qnart*r grains are 

2 th+► $" owls htøe nom" of toirtW e *i h*ve for?. 
cireuler rings. 

it occs as ad *ihadn4a grains, It is 
4tare 	4 	e 'the 	► ' a is c**, it also 

ntaia naed of gi fts sm 	O 	s or• restricted  



'z 	t 	Fs:(. ~: 	w ig p 	 1 	Y 	s l a 	4" 	i`~"r 	r' 	#~ 	+ i • ,w 	
' 	. 
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CHAPNIPM a 

U11MUM0 . A VOVLO'u Of tbø ozncbe 

In a COUAtTy whore mmtoftous Tosionarø 
inf 1ci1i latmaity and eøncontThttcn arc hIph f soloriolow  

iCni dieturbmeov tiG tvoqucmt p the ia4w2oalcal otvu(turc 
ic young tn unatablo D tlw pob3c of 1tn oiic 
oorpicz • ?boy rcu1i'o throuch invoctligatian 
aftlysic of tho olido la noccotnr todc6o upon ttc 
piVOntVO CUPI aooctic t200c3UDc. 

Zt the t'o(th et ?fld (1OO) the to lm  
votortt to a rcrId 41ceernt of a ntas of 'oc, 	duo 
soil or scamutop a(30iZttUC itiQo in tftab tho cQtrc 
of aravity of the wvftC mnas advancon in at 	or 
outd diroetton, 

The cuthor hen cttt6icc3 so= 1cnoUo Cemo 
bOt?OO* Pi1t!oti 	DadrInath nud that of bttcot 
Tooh1rxcth wid DoDtwtt Tho ec!, no car1or otdoO 
Ckro (O10U1iUO 11tf)OtQflO D1toc inf! 	co 
P&pkoti n2 Uoioni . Thoro mo thructO upon by *Vor 
cteorpbie covica £nciutn neon Coolc000,  

end-blotift cCzOt. ¶ho *OCkO tt?O often *vin b 
ueonoottct1 oac 01 r&hitor2.c oiio 

f1uO1zCia1 6ocit n and rIvertecrt 

Tho Utholoayo otruaturo ,nd ineitu citoroticn ort  
tho fcictoro c31ainj the land a1ioo in tho oencol ted 

teriL1 cfl 	ctuDbnco.o o ntutl en10 of romosts  
atcncp1orc orsonolon ii10 ?tins t4n0 avoloncho mul 



the act ion of surfftee nd subsurface t'nt ar ere the c i1,f 
causes of 1n e1ic•t in the uneonso1aiditea aiet,rt tt 

C AUtWCd pr rZC A non or i. t * ~? i ►r€ 

' 	t vr.± ors or t #: -lob.0 	p 	aCC tflP 

var4 by any one of th three ini1e typed of z ro is 
nrme17. 

r. pOtti 

if. . 	.ido 

rtr , now 

t o 

 

P11'- The 	miss may b roe or you 	It 
frills + U1 to cctrn of (!rrt,it. The rca l '?- 
c-ne by Mftayef`onedl+se 	lu the n t! O loose 
rook * . t . The '"1i 4 110 « 5-i. ehov fr .: 0 etc to 

action of &Lft rent ate lea. 

T T * 	n lej+ 	in 	slide the rya rat result n fec . thex 
t iiuuu alongo o 0? ceverc1 sur?ncce vhieh f s-:e eith r 
uLttbie Or 	ti ri't'ch17 tnferreO * Then -re tvo  
6 '3 crag po ;; #04 n tho QA1 .tv of , ►tc i.z ! to 

e) flies to the case of w p the nrinr rate . 1 
is not deformed ar4 the izlida it at rotrtieri sh ? 

typc* Xna this cc ae the 84.men ein o ' unit I. n re t 
than tho dL sp1acc 	t i " 	ztt i e c: t 	,  t,y 
Sunder, * 	dnerz cue t' r inu!.t , : gir t :a s ibi, ,. 
ties 	The o nt in s3tiwp twos p1ec, r ionp 
Internal slip ctxfp.co. The surface of s tut e is a± 



concave up, eurvc flUrf800 end it t o colderr c e .r 
jar era of unttøri curvoturo. The nbt po of to curt'o io 
crztt17 1 nvm, *o%*by ttu1t, 3ointsotbor prcd 

.. t i , d: c nti tot in the r n Oria1 for =lo ttto 
li.thoiocicul Cbttn, tho Pit . o.'5. achO3 6tn8 	of 
th slurpp n1cn 1itho1otcc1 bot dc~ 

'lie ce p art the hoa6 of O1Wit may b, o1rsot vorti 
031 trhon tho rno 	vos con i& rabiy do iart tho atoop 

In aii coumo of tir2lo. Jy motor that Mae itG Val Into 
tho hood of clump r cq ho poudo by tho ba 	tilt of 
tho wait bloat: or by otter it Cul3ritioo In tho topography 
or d due to 'chic tutor tbo ourf000 Is kept cot oon not 

c thS.O roc 1t c in more olup n end continuo till tho 
31opo hoc attained atnbility. sly t+ o*c y tnlo place 
in unco l . ttod strata# 

(b) Block gltdo 1 Lock glidon art tC ao i1i to .I- o i 
take Plato rlong the plamr aurtaeoo VOK saiatl7 alone 
the bo6dinC plono an6 rotary iovcnt in l eiti . 	o 
bloet iitdo takon placo deponUn upon the anglo of dip 
and pr000nco of intercalated clip ado o• noto to 
after Altde b o blocks of rock roziin in tho 	tntruc  
tuz'al position  pooiticn and dip romino tho ar-to tth the ccu1t  
that tt bocetoc difficult to dooip1or ibothe a p lc 
ai block to inattu or in n olido6 mom o 

This type of c1i oo Oro Icon in the D net area. 
The londoltdo norir 	aloe 01 3onhitat.itith road 
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Cfl bo G Qxpct Ca bloc : e1ido, or tho i'oo o Ova ; ,raa v;' ►o .acca 
and clip t ao PICO* alone tho dip 1Opoo. 

fT Ploff 	t on tho iterioi. to °mconooit&itod c2 to 
o , of ploctic c1r, than fto to Getic of hater 

tbo cia7 otoi't o t1ov a « ' MM a typo Of f o, Ciro not  
coon in this oron 

Tho lnnd iaiiez may bo oioccifio2 ope tin 
lug tho that foetor o n=vl7c. 

1. typo of torlol' t iieh ciiy 'bc, voi k , roel! 
formation boulder ; twat rrrvolr, 

17 • Typo of mavcm,nt mot or the rovcont to duo 
to fill , oit c `O f1 eta.  

lT..Cnu of ro cnt— a ouzo t c7 ''P J:CO 

t12nC g riv"o ', C1cc!t p t'' ' (' 	 : '+ 
homm th o fceto s toJmn Into ocnetovcttox  

givoo ci cifiotion of lcnoiidoc. 20 .oCiC298b) 
hoc, oa c+tly øtctod"A phoncimor i oiv oc Duch a 
u1ti. udo of eobntic bo v vato i 1 fE.w (itDtU 

bing cCOfltO OpQflO unUoltod x ctc c tor the o1ccoifi 
cation Ont ucinat. Tho result of olorrI ` e~ len dopoido 
quito ot ouo 	the ci cifioro on  ton eCcirdinC 
the rcict i ro irpo : rinoo of the trey if to 	t opoct z 
of tho +d nvific p no n.' , 

Loco d1n t G+r rco s` o MA+ + i3) tborro ore 
four rs typoc of 01 6001-W 

t- d firma 0 

N. 	elope Ton4 jactcc1t 
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flZ. urger mini.ng of strata 
2V 	tructurt1 s1 de. 

Thr ae above types are dependent upon th type of 
m to*ia1 	t o Tim 1oeaa lit logy of thg• .tt 	*x:160, 
plays en iport*nt role 1 tb, causes Of i : ld08• 

The second a a s l'to*t ion which t o ø !optOd b7  
tavie.3.Varnes In ekel (19) pp •21 t on into c a tier' 
ration two *$n vari ►b1+e s'- 

*. loo: Of meters$ 
b. Too of oveit 

The + Xas*ifiostion propOsed by him is given In 
table No, 6.1. 



IDL! 84 

cIncolfleatim of lcru 1oc aftr varnero 

r.*irru L. .*IitJ!V 	 JrrL 

mo or 
 

rypc of rovoncat 
.1 	. U 	ItWt n-- 

fl1c 	 Cfl fclo 

.truurL u_'1r*rr1 	 . L.L$ ,i J. 1 r - - 	 .. 	 - 	LJ4. T*W1USlt1. 

rotft Mal slurp Mr-nor P3noi 1otctior 
ci.. 

rou unft 
clur 	 D1OC! 

lio .ii6ø o1ur 

SUPO 

rl)n3' unit 	 roa 	0brIa falluro 
01140 03do by lito 

al oppø 
ding 

All emtoiLt01 
MCI.,  f'ct ziM Gilt 	r1mod 

*L . 	it 	ir 	lt,..i, 	J$JjJ1 

2Oflt floe fiOtY 

flov 

. UJ  	-1014 	"11  Colc 
   :31 pO  0? 
movev*nt co 



oc*i'iptioo of Zndt3tdee 	Xt hoc been note by tto  

t ritor° tint I1 it,ot Mt cit i s or 0arht tii 'lien r'eo rA 
Cunt r i Ut c rc1s arc cit1 on the old M c c3 idc ,on 

rtvor to roee in tho river vo e c s o river oroacD to 
one of the uin c ;uae of lone O11de in the procet crcci. 
The road to fl nth yd "olart: frog "od'h r.* i peewee 
at p ace, thro h old lontIciido zonoo or through tinoior  
r ,rain ratoria3.p m1Cb tin dicturbod I.e. the cnc c of 

r0 tO to dirt*irbod, be oms notr cones of er ciidoc 
Pros the point of z u r the I t nAt1 id eo of O t 

area z v 'bean d dO into tio roupe btuet on 	or the 

eiide 	be ntt,rood. tnbi1tty or not, Thom tvroto 

are 11" 

Z Prehietorlo o3Idoo 41! old v4or  lenliaoc 

tihich hauu tttren rloco In the cooloctc," ptat 
are included in this group. The aic o of the 
øidoti 	rma hovO tttincd otobtlity, 

Z ' 4 °oecnt glide øonec Thoø e 	elide zouoo his mt yet 
tttnftiO6 stability end the covccontc ar( cUll 
t&! ft e, pleO froo fire to tip. Thomsm Vil be 
doclt in the eboptor. 4.. rid tb6V o Of current 
otCnifiee.t ee 

?ho prohi,otorlo ln6slidoe inc ti o the oUming 
prohioto is z o or lennlido conoc of the orre end l 1 be doff ° 

fn the folly g orders 
I. R,Ptt*) Cea 1rndz1ide zone - not en Do &udhi 

end Uclonc floor Lenroi wil ace* 
ti 3o ireth IOnd& tdO Dom 



2. 

P. 

3 w P tut of b r iando1i6o z ono. 

4* Tc:DOban iefløiilO VOflO,Ofl 3øh1t th  

tir1nz road 
6 3olt 1on18o ono. 

Patti Canca 1no1i, nc 	hic it vii( 

tt;cr icco In t h e d oio it c 	otørtt of t! o 

Pip .ot 1. oo 	• 21 coinco of T vCr 

hocbcc dcnjot+ otryth.a 1nhiiCo•rom* oto- 

CTtP ro 1 a0 P1r~ o i.. ohms tho PVCven. t poc t .ono 
Of I 	F .Pt tc i Czfli • A Ct010C2,Q03 pi# 

.r+ 5.4 	otio th pr ccnt Valle r of tho r rorc 
.tea a ZOl scion of tho Bii o to ult t o oot fop.' 
rntiora of tho a s o Tho poo t io cco t ti:n to bo 

tbo is ion of Crom6 ttor t ► tij1 tho lleorteno. The 

clip to probably tnkon. pI.aco _alone; t o; ' "(llzr, pIruo of 
1Do oto Iivtotcno ctfl8 tho rn or cuttivu .bt to t *Pct X 

goncc cwt hnno furthor helped In + t in ; ¶tt clip. 
:00bl th inno1ido rnono 	The totn MMp o" ochimtLth L 
to cite t d onn Old ii,idci1do,'. 5 rook tipoc invoivod 
c~rO ucon gnotocoo, biotito acbiot. The Ole- l ndciidu 
cone toM o for dirt oneo of ribo t A e i co 	ct 
to On `ion 	co scot ui i rip ro 6 4 • The 

oPoc c1O tttinct t10 en to of rop000 cfd ccco e , 

01000 to P6 to 3G°. The p t ogre h T1'o.. 26 ietO1s 

ohoc the ct bi+ elope of tbi o area * 
r Poblot3o how ericen in chic erect duo to the 

t 	*or of f rood *Coco viii be t'!orwr bed at  



0 

at Y epp'opriate P1Q#o a 

	

0. 	P 	ir)h ? 1 rn ift+ Sono P a `+t o va Aø 
ci1 ton oitw to )3 ri1oa fro Zoahim h touordo 
1adrths The ocko are Quirt tt  dtb ifltOr.3te1 
ic7oo of cebiot s ha + a1 o be*or oc vide at  ot thi. 
poet dch can 	 pi ►inod iofly on the •oie of 
Old rowtoin slide ,* Aa ufto the o ,i tle r corie to 
be oottoflod by 	 dip piano and no bocto of 
q 	.v tO t1Wt bates oltdo clone tho f a1ia 	'1nne 
at tho clip of the roc 1 11 ch ( 460  t un V f C° r to 

to faulty and it to along the dip olopoo.  

	

4, 	' apob n lad ido .zoo * ^ The main viliagoc otuatcd  
On thic len6sitde c ?apOban p 1'aCCOn a 	?hO 
lead .;ocMiet da t pooccs tIn'ouh the oli d uate 
lal butt n a// tile to Tapoban 1%%% oiloetr . 

' a olido hoe been Herod an t"on t 	loiito 
by ioc and G so or(l fl) duo to tho fact tI ct the eft  
o bra Ito IGin 000t of the 1auri pooh at + C00 actors 

sha tell CaflCa 'han been forced to, r Cht aide 
of the volley focr ?apobcn, rhich i c ovidcnt f ra the 
otop t UUo at iicht of o of the ralioy, The foroc lni 
of the t..o to arde r .ght to not eanco-4 07 QO to 
the ?Cf ral li I nC of the .left situ O '  

alOflC theMica -Clavo4 to3ia jafl *91c a 
i s alido extendo frc , h o a? ry~ eon 

to Throbon ( a diotanco of tti Lilo), Thin i6o 
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c,i bo ci *i i 8 .n of ucturr 1 1t 1C ter " no 

W oiido tn4 c t o vor i s c n as cre ce n# : 
the oo h ot,ttonr port of the oli600 to scot . 
has 'peon drd ► a ooze the voile' reir lObc '-iiv- 

ooff' so 1I w "V 	 55L •6. 

The clepo it v to 	at procent c t1 ieh 
to otnible c1opc *i3Ic boulders of enol oceo rz%1 q art 
Ito tre ebedod in fino r,tzi of eicr e 	nb+ 1 

Th the p otoCr h !o.. 32 pinto Qo ntiulrr 
C1 ~nCr2 I e ihteb it r nx " + ) Is teen 	"b ' 3 ► 

o for ne the frontal pert of thin ' go on 1cn%!o iOPo, 
tuo to thin cU.0 `o tb+k ?Pr Volley u0no f .. r"' Ul 
ca+ csn^ c e inG of ri or. The river'It' *4flo,  

th*otch Its oriri l pnth but bcd 011 on 	z tie 
Corot In th mien oc .ct end q roitr rt *e ( in 
tho pitotoph : s •33 pIct 3 20 •r 

Awry° intocu3UnC tote ro to bc noW ;. a t o photo 

CrDb 'ot's-sp1at 4o it the tltt topped !on4 r on thl 
gust hove been forrie uo %voifl of tratov Pt olden 

tines* This clId 	tortnl it pertlr boul'w cloy duo» 
cited duo to gieoior end pertly roc! oui.e tthi+h they  
hoovy Inoitu eeltert tin. rio, NO 03.1 above .oiitu nito a 

etion tt U v!IlOctoflO. 
64 	3ei.g icndnlidd zone 	Th not Dretctoe n6e tlde 

cone inCl*Id I Jel (SOS * title) and 3olnm ft> co3 
On tho elidedMena 

10 rcbt hcnhhIde of r,.rh*1ul c . ^ " .ey to rude 
-.. 	-. lM 	r 	 - _ _ M1 IL _ . 	_ X11 	-_ 	_. 	! _- _o-- .... 	w ~1_ .-,.k .. 	.~ 11 ...~..L ~~.. r r.~.. 



molt voithering of rockr. Ilere the priic 
elide soms to be tTon the r1cht haftd ddo 

rodrs j1O qnrtz t1co, Melee 41ppina at 70 !ue F# 

The evtdflcse of ind.o35Ao cie found tn 

this area 	are benc1int of rlsftullemnCa 

t *tbt tn81e t'dee 'iThTh a s)ot dl*tenee rnd 
river being foreed toward i*tt # river grav*i 

deposits aO, pot Wes nr, observed s2me  the 

aft atieiet 1000 feet above the 

seat river ievl • The prom how old the 

pr*btetorio slid* Is in tbtt 	a 



r 

DIFFERENT Type OF 	-RocK FALL. 

A 

vey [jcal joi-nl"s — 

 — inon homo9ereous 

Toin}Qd Rock. — 0vevhcl'n9 

A 

o%eybY-3kache Ana 

bl asI IY acltru*c1 . 

C 

'`o a J. 

F,.sk Wea9in5 *,-n jor eA 

6vno9e-naous Rock. 

Ft3 — 5.1 
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SLOPE FAILURE IN Nott HoM,oci~t7~ovs 

MATERIAL VQFACE RUPTURE POL.L.OW$ 
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I . 

I 	 I Q. 
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THE tUARI MOUNTAIN SLIDE 

APTER. A. HEIM• 

NE 	Mi-YAULI C 	oMj3AN 	 Sw 
i 561'  

	

20, 	3900117 

,ice 	i 

38" Q/•~'M'•i~'~g:'f~// 	 1 	0 	1 	3ktn. 	A_ Amf'%IRoLITtr 
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Ms. SI0rp5cKFE; 
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Am C 

docent 1cnth1tdo "no. of tho co 

Tho 	 nUci. ,Co .pries of t1c area ulU bo 
docribod Its this Cbopt.oi. For the soko of Clarity m i , 

.biced coupnrj cn to their otuco or rotor to . 
The oio t roe br €s 'hoc n 8ivt od Into z eo n 
To L slide zon.oz btvon Pipa1kti w o1 c 
fl, teM ji+ 	orbotvoon fto1on o- tfir .nc b , 
ITT 	elide ccnoc botvoon 3octhiixth Mw to 6, 

I Ltn DUUde cones botsocti PipDlI 0 and C ton . 

The ioc1 typc o in trio am Oro dolo it c 
!n tons p Dhoti gncrthtto vl h intoo'td r 

C1!l037itø r 4D en 	m g. o oil. 

(2) tia 01140 cone noer 1SG/? rflooce bcttvoO 

Pipr,1flot end flolcltiicld. The roero situ tono 
and they tiro dipping at en englo So to • ' 4 

• 0 400 t. 1to direction of Ivor ule!inend 1t) 

oly N 68° tt 0* 8 66° 170 
This zone hoc Amon tvD tributrioo of 
1,JlLdmcndn a o ,y P.Or lea  O T.Pc:1 Cad 
Thom tom► tributcirioc cro l of n ouhl nrall ml 
to o ch at or. 8eopno of tfetoo a coos throtjh 
tb ointc In t o htootcto. The clip urn e1`y 
taJ o o pIDOC alOn the $off ply ,e ieb dp r' ' 
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4O Bete ^ 4 .'P, roue to the ect ion of t e * The 
o vti10y . e i &x ut 4 ant in ite1f ' * linptll"~;' O 
CitifXflb . oction. eua thhr , j iv+ r x , r,,6•1  c" yC 

Th rein + ►usea of i nul 611 as nro r : 3 ce or 
`+ liod'd ig r~jor 'Io t 

700/7 

/04 0 

The ocep of 	throucb CL e wo n w I^ 'rrj 
much diage Is done due to tbo ca v 1n c,1c: i ' the 

nd dud to tht M .ch e1 slope the Moo 5 Wc 
The rntcutt1r'g by the ! #A1r !t 10 yet ^M:othsr fctor 
affectingthe att~bi ttty of twww r'ea # by ret: a anC t2 super 
ort at the bncc, 	Iti the up er biockc u uppo t' f:- f rc 
bc10 , or by cw4ir the e iow of dcbxi; on, t e"' 	e  the  

The lnnCiatc~e Oc1 to o 	i1oC !)y p= , ii' Asper 

dr 1rce facilities to ehoc'. the a peg'' of dater cxi the 
per r+ a es cn~ putAnp; bloeszo of conotc can 	nz x of 

the river Unto the lo*d 1erii of the zivo to obcd'I .he 
under euttinf 
(Q) tn3e1Ie zone tot-tt►rn IQ/0 to IC /o ri1o n  
Thl a Is an r otive siS.+ a one » he :ockt. are r stone 
on' c*lcantJo: t $late aft? the PTO t:.tjb1; : Wntcd : 
Soints art elo eLy npaOe for w the :oo1*a vivre on 
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e pOt fCO of hiCh1I oidc7 matOrii1 * DID of tho Ism 
otono I.c 46' uo a 	r mid 3ointc are 

620 duo 1 17 

22 	660` dto t7 0  
111 46# Una 0 40 

The r ce 8ocfton at Chiciace Ic TI 43O r 
{ 	s 	Th to the dip is ot the road but the 

iotnt G iuo 17 16' 11 Ic amain otuco of OUP c It c t 0 

plrne s c p1ogrpb TIe. 17 ric to To.lO ew- a 	x 

(rig * TTo 6 2) dun ceooc the ri rA knrnCr. ° UU 
chou the true nz tt .re of the 831P Bono. 

bbo pcccneo of joint ply CUP Co mm of uat ' and 
high c)opc ore the t afar cpc co of ti io r ►tc' 1,6o * "°:~o to 
the colution ehtnnc10 `Dine tcdo In the lit "^itonr r h th 

g jo cat olopoc bcInt pr. oco . • the roe coo t t o +pro 

3o in b ocri or elided dobr c,Thom looco dobbt * t1nuo 
to fall 4th o ihtoct dicturbonco, coy to the ctr iftt v, 

o poblor of votcc' m pcgo I n # .atwor t tt co rortsnt 
In this loenlity to the blob origlo of oiopo. 

The romodial nocouroc t ieb eon ho toCtiore cc 
o13 

(1) 'Bnneboc Ccn be icdo on the. upper clo , ' 2 c 
t 1 . 

 
be a 80041 ont1 offeot ,vm roto i o ` •0o t i... 

Of 01.io0 

(i) A chonpor uny of colvinc the p obiou is the 
conot ruotlon of toll b coot ^ ali e et di 

orb hoichtc co no to pror nt the fo1iin.. of 
ctorin1. Thic tAl , # of ceuree, ho not nc 



(111) 	io a1000 gio to bo" Leo t to 3 

f o CC 1 • h t i4U .fly hQ + on8ituz o rte tho 
clip till bo pcnnont1y 016ppod# 

() 	Tho knt 8 1 o ono nor 	1c a cr* 

Thie cira c2tOfldt for about  
Tho oe1 o are C+U .t c .. o itonc itp,in f an 	ie 
46° duo i&!? end the ► ore- h. i2? Sointo(• ho 1, r 
joint trio aro 

(1) 03° 6uo a &O t1 

( ) 	o due 11 j ° 

) ° &ia n ioo r 

Th+~ 	0l dtrc3ctton . o 	 ! ft 
C3 26O W. Tho alopo to z2o up of 2.eoco vcctho c" s,01t 
and C ahOd cotOVI . • Tho photo ro * 10 Tito ;i CL vc 
the coop *iPCr , 431O rat foi*i of .p € u'taooa. Tt,e1to 
ao tolc6anal czuoho duo to O oc lV c,jocoa $otnic. 
Tho olopo above tho TO In Coro than 46° but bo ov the 
rood it 000toa g o rneorZr 	0 	c the z asn 
toocon 't o ,otor ocopo into the i0000 coil m4 cl 	t1 e 
1oftit o d a i na tbo a* 	top r e cat n( i cva ;fin the 
3o to n i le O f= jo; tt o hugo blocia f1 w :4L o .+tic .s 

C eoEabinotioTh of etruoturol oli6o t 	fall s `moo oThpo 
to gontlor tipvordo, but bccozz100 otocpor + 	! t' a 
the rood. The 'amt is that no tho rood toil Contnuo the 
higher a gc ttor portion loac thoir oupot one togin to 
fall dot . A option cezora the 1 da1ida cone (ric ro.&3) 



, 6 C otoCpch 1o. 13 lctc 11 + r1Ot the vc totc 
fCQtf C. 

thi c cno are Go foflo ri, 
t c Uco the frct nt c contftmc. to fc I on 

tho tone, -a Oro Bch ecn b ucoa to co or tiu 
t o fall cow co ctc to pr wor t th b oc c 

of 1 t octono oozing d r 	* cT the n t, 
o ¶ t o dlope 0 o 1O bo Cut t trn w;10 ioct . 

then 

IT r land c1io conoc bo t h !c1 on end flcdr nAbr- 
T1 o rocl: type bøttocn iolong c 3 Borthct arc t' n 
Cnnirc ,1oncinc to Was, '•o o*phis cc rroo.. 
ro&xc crc Pc cnd eoipcot but thc. r b .eb ' SO ft 
nnturo cmci I t rat1ctio of blotito ucii t ),cVovc 
proll,do p1nnos of occr rootont of t n bio o of celra # 
(1) 3h t'u1 	o!t fcili O — Thic zac3or mot fall zor o 
is near 1E /d nflf,ctonO am ton o for CA intoneo of  
oflo furlon .min a e, fell cone to pa3 or nub anft of 

,3or pro ~1 o io Inneol do of $ochtb enL thic poba 
ly rcx4o the vccton bomdyof tho 3a it t 	ticoont~# 
?bo roeka of to saw orc rj r ottc cnd tha cro 	.y 

So nt G T ho IIUCO b 0!±0 Of gn-a cit o aro rpat izr; on a 
dope tiic v rIco fretCS° to too tbce t o r r +d • Tc1ot 
the road the i01opo l vino frc 3C0 to GDO at tforoM 
lcaoc #i1ong tith tho amt # 	ch arc t cit o Mice 

blooko of iwIcno cro aico cbodcd In a 	of cloy 
and road Prrtiontc, Thorn ro do bouldoro m dIoo rbad 
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roll cotn cn, t1io 	* o 1i tnrbreo my bo duo to 

earth ttr, 	Ot,  tho rain ray 	 fno tto:&t1 thooby 

oucXnc tho conrtnC ro'co betvoon tho bouldor tnO tho 
matrino ?Ioco xu1dorr b'tvo liko imonootod uo. 
Mc to otth t?rrox'c on 270 3nimo  lOG?, t4ch mro folt 
In EOtt of thn floc 	 OTt IM ,10$ tho 
brlim tro tctnrbo. ?horo vita const dorablo roc fl1 
activttV in tho sonoo A huco boulder enco dom ceftnly 
aorttarninc 	oi1o' ring on the 	?o DorGone 
vore 11111e8 2uo tc Olt OPIWO* 	Photocrob ro 
!1cto 14 duo the roc z'o11ox at to pcoo cad the b1oio 

oottnr, an oopo. EThic prob1cm on 1be tec11od by 	 t1n 
th000 b2C bouiOo'c Into cmallor onoc ctd puttins tor 
opfl:eo on the oløpo, 06 ai to choct the ivctt OV thoce 
bouldorco A COOT Of th iOc oan. olCo be provldc.4. t tho 

TMO Vic. 500 6•4 cnA Pic* 	cou pion MC caotion 
ccrosD tho get rocroctively# chonC the ccort1 Certin'oo 
of the mono. 
9. 3othiooth 3cn6oiio Bono 1 306, rrth go Dit"tot on a 
ub grChIctorle 1d1io(Chptor C 	bleb b 

otablo olopo 	vo the ccnotruotion of the nci vandc 
in tb&o port tve cotOI cocain cqent Imilaltp cobo 
Ow to the iotubcnoo of natural cn8ic, Of veoco c1 the 
oouc of tictcr throes not, o11ttir1C?. ?lto 	bcn of lonOm  
vWto In thin xc to hatvvor not vcz7 oouto nn cc ho 

by povi1in cattctb10 bneon cn6 offcctic Gcingo 
proper chtmclinctlen of tcttor ct vt2loun los,cilo t1 choch 



cnjr oiipo, 
The u, toz Doge frort he ajar part of tho ide 

zone con be collected Into n big rcoovoir e + th it 

Conbe ucc for p d iflt el fotty. 	eo  
voir it can be ttken to the lover lovol bV D p e 
trbinrr 0th be driven tiith tide toter. of ttte~.. 

The 1teogreph ro .0 Plato 25 r.hovo t to e10 a of 
:orbi th (i 	the roc2 Iu cc 

(3) Ldc1iCC Hone rc p 9/c Liioot Io from 800hit #.. 
The rott1 hne becn contrueteJ in a Etc is 

ocreoo the otrho of On for tion #e,00pt a rery 

r tiof01orr, It lo irololto the ctri!c. 	ore" 
in the, eci f arcs gUr3-- cloccl v .tI into an. a 	t of 

elope tO ; ! the rOCd in n dip eloj o. The ci e o till 
, o rated enO the be d b Potato r a opciri3, vii &,oiopoG. 

The bloc~o of qunrUttc and t ei000e c ip c c 
the totic piano boaauoo of tho rovai of 3tov eup 
Oft duTin3 the road ciittin The slope b 	s 4b a when 
the unz 	rtcQ blob eorto dawn. Th pI otor o' h Co. f?7 and Z 
Plato 10 ceto the fo1int i o piano v ieh io doe cy? os 
sate ie1 dry to tr* " elide. Thie trpe of el t'<, ccj bo 
oallo etr*CturczI o1icO. A plan of the Cron and a cocoon 
in Civonn In r. to. 6.6. 

Tho boot w in to plan the rood olignt Scc, ouch 
a vw .0 that the rood dooa not run pn cUei to to b lr 
of the torationo s. but are at an anglo to the otr 	or 
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runs øCZODo tho c rit o. tVOn flOY t pI'Ob1Q Croc tC 

e ►b co1vc2 br root bolting or ' y 	r of Of all 
oup rrtcd bocI.  

about 60 e c po'ticn of t4 tzs omp ot? t ohr ey tools 
p .neO flOar # Vi. d giant t t 1/a .zi .ect n Th oUT occ : ki'1 

Ind . uno1007 at 11 Aory&io to høry 	fttaIn• 
pare e * ;'out .VVO toot , of of ttto Up there to 

d a atuso m br bonn prided., int duo to Or 	ino 
the for atntodf2oin on the n Cerc1ce of v t:  

eo fro the road Wi e md thouh in ccoopet rude 
+ th Oa6 fl T tho DU. OO Of O1I ►I 	• "ThO rot cRac+ the 

shoat io Ct fCtb Of the i to i, I 	thus a CO foot 'Im 	`^ + 
W h 

etreh of POr 01 van vctho(l dots. Tblo caused t trof ' o 6i 
1ocntofl tot 	c o days * 

The Øn of the atoa to obovn In n c. to, 6.7 cfl1 trot 
the plan the action of voter beeorOi, tOPo cl l-r 

Thla ty ot o1lpo are unoe2 efl ccoo rGptionaiiy, 
The 1 rca6y for 3tth i1ipo lioi In th 	oor Cec 
of the ceovr. The ca ery aot be no no to petit the 
nzIun tator p1ev at one ttto, Th tb O it to n 	' to 
ha + o PLO' ur'e nd cbt .moto ail the aatct o c a of 
the 	cG rein fell trcn noy o o t be predo e c ined . 

(6) flanutn hat I daii* o zono e- }1onuzaxiChats o 
oit atca ct. 10/o •tiiectono f'Yar 3oobivath on drt n 
routo The area praoontc n ecnstazt clip ppobio 
the bening i2xoot vtb the firot t6vot of rain d r !to 
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I TY' 'o L110 t' acev1oo10 cnd of p t oo o rcwi tho t h 10 ct 'et 

') 	f*Cc t1UOUC "h t g1tci 	°DOft 

hr' 	fit .ctrnOi of I 	i los w'o r toit' i hot, 	+14  
OOflCiDtiflC of bij boulders of c ssm3. e s 	f o c ;' gne 

ccoa a1ou 't.4ti a mn : po is c n6 fino o'l a The oft  
of thin nterie1 In due to gi of r end nizo €t o to OL ien 
ol1do 

Trocont roacl on thr - tOen t11 to this 	 O eI 
d c r1co of 1 font • bno boon t ttoi ..eil by 

tbroc '1xn to nr,,fl then the rww barn boon MA in ce!ratio t 
ea ch Aro dippinrj ct e enrlo 450 d T 400 
,Crapbo ro . 	rittir, 1 ark! o ocxc3r To f3 p1 t O  
3v coin tho Dooftion oft of loo ,tnd th 	xol 
(ctnroo tcti7r ►. 	icy;c ► f e photograph to ti  ;ctc 1? 
choto a OD oouo p ctuz o of the o3i ties • In tho the 

zd in voct, fo rt on to 1co com, The rii r + ,-* ;rco ja 

OhOt7t In nor: !'l.t;. IT'*,* 6-s * 	o left ' knn ri O O 	) vvailoy 
u alzott 	.+ nl * The mid of rcjeao thC! t O Cifld 

by old C~.cOla1 toramie dopocft boo bcci +dot*vim r r1opo 
'7a'ioo f&Cr) plcoo to placo but concI olo,o cen ber al,, 
eO 400 to 6°, But at tlneoo ors GO0 oopo a. 	c t. 
11 coot ton eloar; the 19 no ctaiirod f, i a chores In 	;. 6.9 
On aaoa.eI"0O foot. 

Tho * o are tuo tam eaucoi of iandcltdø In t' s 

Aron 
e 

"iOOn sine they rfto, to tc'!ting c turn 
and 

 
in c'Atttng at .t o outoz zaartn #thus 	ovmnc 
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1cteTr 1 øuport from the too of tho wide* 

2* "stain tOi' nor-pt into tho looeo rnto*io1 e 
reduces the choc t.ri otumeth ThIcotheronre tbo 
T To uter otne4 'Duo to t 	f1t, of 1- toz au)" 
e O formed* ? to ct4ios rro you . voci-. din p toat'ri li 
'o a ?O r, ..to 2, . Thehorizontal dlotr.rto btcn V,, 

t o 3gn It VC27 Smell et ' 1tte s nc V" " 00 "red  

ono of do iopt nip tho otbor 	In nIcO ct T ' 

Pzo0ntl Pzo0ntIi3 c ØU 0i — !t pTota xt tl'o pT o' sc: f:7 : 
ttT on nro c o ctlon of rotn?rJJ.nr t"r1 o c 	'b c~ r 

Zia ' ov 900n In p rtOCTop tb . 	q 2ato 	L`u'g (r-1 
tho foundation o ' t ooc iotattn 	! s try" tT~r t t. ' Ut 
OTC! cirM On WO catc$I . ct ttot tiro cu Pee of r-. 1n e 
In doop,, tho u 1e tna.t 1ps to--oti r t .tT thre• ni 

"i fovo .. vayo rid a cants ca7b.m oofod fc-7 tho 
et bit . 	'portrntTotal o Url: bcbrcnn Dade °t th 
cad Totbtith. 

T SC' ro O o tto Celt qua tton ont1 Dl- 

(1) t otboT the pr nt tood o!3"t 3 ho  

fl7 to tnuToo of Ito cttbf.lI ' O t e. bo 
mod 

(1?) 	-tt~c ? t1 	cAt cs .UCC .t or 	c Cr 4 

dlvcnrdod rz a v corA ct f f Tc. 
r+iiCrc t e-tad' be n t?uct i . 



Ir 
1 / 

• Po e' t:0 pi"cnt 1irrcrtto"bo rcowc' n o 
fo3iott1n 	rcnt1 	o cm cn to uCotct 

/1 

ho rem ator4 This con be 6ono b cth.1ne 
raatrr ohtn o1c and covori1 o  sr 

th nn is to oUot till t o Cur 'ce0 to 
to T tkZotzth thous cad also by pUttt 
b.,rizonta1 poitoroto pivot throe h t Lo 
tt 1010 

11) r2opo o ie bo ztdo c t .ior 	b cttno t uid 

r0ty ft d be conGtrtctd In atop trlco oaMono, 
(11.1)'.lv'cr oroicc on1e bø cottoUc by rfn  trig 

cons ote bloc o on tho loft hcrtt1 t L do or tho  

v( 1o. 
, t) r aprons Leo ncr~'tt1t o thO 	cmznc ;O 00 

co tho aoopogo or  uuto to atop (. ?,uu 	, 
tdii be ono of tho ucou r tho to tt ,o oro. 

A o1ccttvo Ce of , fl t' oeo tot (! 1:111CCIVIM 1 r 
bo ob o to stop the Ic d z1ip r. Tho ' 'ho t to at o nItxat 
o' not fon ctittb10 o to eontuetIonI ftic ton 
cnf tho h av r eoct. 

Londolifto bott0on 3oohth on8 Db ud oo 

Dotticcn 3odncith and b p?t1t1 tho flat I tsildo 
zono lo cot t 10/2 igloo o 

(I) kt Itp mono noor bit' teatone  



# melts o u 'er c1 y conct t t of 
+ruhed quartzite # tuitr C tnc of Cnod-4e5o 

tn7 	3 zito Ok 	to In to activity o1 
c otmth for thb oct s have boon 'teatherod 
to a 1siz ico tZtnt ot3tzitthg to fine 
o td' ll # T .o send In boin Vmrrio 
the uc'o in roc nct 	lon , Tho anic Of 
". 	 ir.tbut °to4L3 thebis,jt 'o 

►f: + 1 araate, of st2 one lu r oC do 
to 	 I ei.iP 	"fnm c t tO "i3fg T1, 1 c . . 

C) LtW clip oo nor 11/2 20tonorw 
imaterUl to 1ooe coil uhieb Is re tr o 
f1ngMr fmt t of qtirittitc I rr 1 C l E f0 0 

no 10 	't at tho twpe; of o of to  

't6 r~r, tore than 4S below the word 1+ of s 

'loci° a do nala.ah rr.vl: 	() iin tT.O 
pnn Of tMo nro Pig. 5+ .6i w + i c 3 

to slide of to rtitt1. Thcy to ' ie8 

5vor t) o e: s of ddi:-o tat r e 1 of j tcrai 

flea 13, 	, o ton ' tb t r+ o Ow, tTh 
Ivor slice of row! t b rdt 	the 'veto t? o, 
"4 meo 11 o3. 	L o trio 	0, 
Thoce treoc irtdic to tit tho rovctit t 	' 

t mn p1 t o in tbo recent rrnot on cht to t cen 
pitoO even Ctttg the r rocent titer* 

Tho rc din1 zoccttrob thiobb can ' c P-doptod 
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Sn both the tbøiO O; pZoUaO t 1ne1 

I 	 ~* Conet ruction oX bencbe 	ban ~ oth 
to *a a the ret&ning olopen eft 11 at) 

% a1 eE - 

to Doforentgtlon abould be ehc1te 	moo 
the root o of, treor Oro one of the coo(? onto 
of bSr4tng nd the e1c► stop tt vo or .Vr . of 
coil 	e to roraroote k nfilto* it oa of 
titer to care t o coiiat g cL I cronco b polo 

3tO? pr'o.crureo 

Vt the cao Cron e. rov but 	c' to 
ntmy From t io pkrco t,,' e~tSo off' c1 
iicnC the road i`uo to u , to a} 0 Ixt 
Cote ri Ol. £t3110 due to V- X Cft oom c: e : z 0 
►hoteraph To • 	Plato i,• ' ,o ce nt , proven 
the uncontx,1ftetcd noturo of the aril tth a 
poor coboo on, 

The oboto elide riey be cau oa c2tiz p  

c the trnrfoao of Motet vim. be 	zry aii2fa e 
coat roiled b r the b welt 

( ) tnOalido Sono tit 1 	vile two' eni11nao «" 
c zrdkC are gnnl c000 mnd blot to aob t th 

p itbei to 0111 it2 41 Z 10 40° duo o The 

clobv at the Ignoioceo ore oft If) cn,* tb ook 
r.nd bod 4 n. 3oint si arty t: 21 doolo 1. ho 
rood I rrunSng Sn a d rodlen 	ore17 t 
parallel to tiro of * 	# x -th Got nerth 



tni thus the ad cuttfn nZ 'left n f e 'cco 
o tho slope* Te1t rotsUDpOrtc Inreroodt 

ft to road cutting than seam the biooic to 
o 18o on tho . oah "Able 91st a can be teri 	n 

3 u3Ol flUdO n6 t cc Place con tho o f 
•tton ptznoø 'b tOg2ip No * 36 PThte t w M, rnl 

cotjcn nc Thh,. 6.11 	tt 0 z ' r oo1o0 	1 

ntail+ c -"ore at 16 mil otone 	At Ic ` Di1e  
stono before vi.I1 cu e u ` tt* the, rood Ir out uito 
roc v orgtiouG, '110 took! ore ..Uot to + t crt. , ,neirnoo 
,end quaztzitt r ip int x t wnlco 2s° oto n gcor. 
They e c hlgi1y Jointed cfl3 c ^ wci , onte k w» 

(11) G 0  thin U 

(t )Vo t .cal So nt 	a kko 

Th& 41m1im of or is 4* 
Thtø 44*■7 a T 	 kiwi ofti 	c he 	i 	t,1 40 

pso11e1 to tbo 'tti Torn c gtpifl joint $ m+ 

•a l (0 b1oc1 	t2 OSt ocpotOd troi Clio r.,.h s 	OID 

of wee. 	zck I1 t Ctoa 1c co .ci.c cto 1 ert 

e1 Soft r `,ti Of 	 n# tho z' .vcr YTL 	.0. 613 

cfld i1ceteCVp1 'nn • -'I plttO i2 e car 1J 	.x w t 

ce.olcU cbl cuitons. Thc ' h3to 	ti r co 
the C&I of tho 3ont. 

her only re ely nt this p1"oo io t: c x°116 
b1 sat nc or the huge biooit so th t tho o .' r otiono 
nr no 	attorct by the b1r inr 



Si 

it 14/4 cinotono the rti to 1 3oS ct 

read dIrection to oz ±ct r parc11c1 to+ o 	' o 

• of tho olut two. the eon t cnt t e ~1 
to those es as 8orThOt &ovo* rC izl 

be coptek 
6 	Lrndv1lce zone at i3/o iotcno c 	rocee are 

qu3 IiiCt E GS t-dth 	c t1atc6 	of biottte 
Se2iit • The ►e,t ore M4zj Sot °:tcd c; .1 6007040 
' o Gip of :M l at l plem In "FC°  	C° T. 
flc jor , olnt I tea-• 
• X40  & 1 

ill .53 thus 	GwCI 1. 
v w coy` &i 	6 r 
a to* duo Ti 400 t 

The 3ointo hava tivczi rice to bir i:ty rnt  
thorn blocks foil Prat the roe 	rt tc~ac on 
th :road . 

? to 'la it those joints boez,C ir-9 

d biootrt of rod* 	icoc c! tbrreb 	fall 
d tO -AiCht taro, man dto to the re t  
of heavy vobie1eo * then WO bloete of Vie :O 
fCII doc~n, tbo road oenn boor the ft pct and 
pOMon o ` t10 od falls 3oiA. tc o e d, .tb the 



Tht preventive oftmer thlob Can be sugestd 

are OW 

I 	be blestine ebre usod sht1d 'be of 

'te sth so thz4 thin SWIMS cre 

not 	 ened 4  

OvrIbtinting 1C$ chiuld be 

3, The slopt bov the voae thovi be. 	 c 

Crt24i! or bcho *M 

Thi 4I1 •uv'ott the rond zt1a 

n1nor took t&1i8. 
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CHIWi131 7 

fly' S Ct1 L 	TOT 

Th 	ori 	ve i.do noc oe .nrri c iz tw t nroa, 
have 	o,a ` boon dercrib in tbo priouc to it tc 

eiosó eztt,inc•tion,idi1 bo r o Zo thct thothat 

	

oii o, lfl the M at eot ory, th000 in 	it9oc nom bo 
taken vhiei occur in tho canoe dnto roctzo nnt iu the 
o Cone oot c ► tho t iich occur In tbo uono3 4tc 

ji&co of tbo conooUtttot1 :oclto 

l h two ptnco In tb 	c i.3nGt 

ro o nc +contro1ioi iiniy by tho of atmal fotnroo an6 
to a o cU , otont by ho iithoioy of 	 roct 	" o offoct 
of trnetiuoo • y n j ui iy the 3ointo dippin toti o the 
road at Bch ong co ( xo than 4L3) +eon be oo throixtjhont 
t o areas The l o om 1oc iitica arc tho Do rlmo i lond 
s . 6 c C i1flos 3.574 to / ) ond Zoto icnea 	uo 3.8/x). 

'Mo Vlneon ntooply ppin otVata, : to P-200 roing 
lido ldo aonos * pn ttcuT ri.y thorn the dip ci000 Theo to 
trno the xot the zon6o n*o porcilol to otro on d the 
dips aro high. A gory Good oipio of ouch ion d.a3.ioc a 
satin flOtt2 tiio 9 	b t i n Joehit :th. l fl din th.. 

t 
 

oro nO s ouch atructur oitduu are omen in the 
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conoo1i&tod rocko on one Nod, 	auo to 1 look 

61160 t,d roek f),18 Oro of quito COXrOn on tho othop. 

The rook falls ucuoll two pico at 1oor3,ftLoc 
three or wro then throo sots of onto are. prozont In 
the roeka dividing 'the oke Into =all bloc 	to,o 
*lose the opaoing to boton the joints# r,"atarore the  
ehonooxi of rook ttll* it owth places greet dtto it  

done duo to the Mg1or erce of acing boirz 	ood 
4th the Mat that the rovidual etroocec In the ooko 

áonultOo An a roolt the blO&to of rocs fall Conti- 
nually on the road Or  Own after coral 4WD hciio leo6 
nftoP the bcltini. The loibrotioun oven duo to roftratoly  
otrong t,tndo CUCo ouch bloo to ThU do. An it!porttnt 
stars to onouro ouch . lend eldo cone to the unmul lAdon-
Ing of dupebott,00n tht jointo, dudug blcting s jLnnfi olid, 
due to roe!r folls ore rilco ctruoturelli controiledi 

Lithology i'loc a cignlficcnt role 	the ic *1160 
peno1oflnr 01though In Wolf thr lfthologyr to not doeloive 
controls All other thingo being oquol, it ueo found that the 
onglo of repoco in vahleta olatoss lincetonoa and qurtitoo 
arc gradually higher. Thiw lot?or englco of dip 69' foliation, 
bedding or Solute can cenco lnndolidoc In dotoav odbisto  
end 11to toneo portionlorly durtog the ftbW cc,,%,0en# ti3Ofl 

theoddinc Plano ro oo&:od uith voter rbdueW the 
oborIng rootetnneo to eoncidoro1c 	tnto The 'forztton 
of solution cnrIt toe cud ebennolu In 1:ireotono  c*octo 
enumornblo ,problcms of lend elIde oe con bo coon In Chic oroe 
betton Pip1kott ma Thlort. 



ZZ. Z,cvd aiZo in tto unconco1i4cto6 
-r-rr L 	L lJlp*1*-i fl_ rr--  j- 	iu 	ir 

Thero tire Sol, p1C43 In the 	 bo tho 
of eannolidutod rock 	! not 	i.b10 

are uoucU3r ftried Under a 40vor f 
uo to tifl, ittrgo lQfld oidoo, gold depoolto c1cnehe 

aobries river aravolo, rooidw1 coil COVOVG or ttiuo 
Qfl8 COOO dopoit*,# Mld iont ftetion Of tho etiftT101 

ofton bwinCc out tho 14c 	e1nC tho orlaino 6vith 
n*t?t tho typo of moat which to 	oy to talcs Vlnto 

In ouch dor,4oltoo ?ho flov lot bmiovor# tha rest 
tnnt typo of wvmont In ouch p2r-cos# patlaulnvI7 uho 
the fluor piricioo nrc too cbimt • Tho roch la noro 
or loco COAfnOd to ouch rctionot  • ozo tho caci of the 
3tcrnl or boctl cuppot le en itpotcnt OrZco of Mo In 
olido. The unconcoll,"nted rtoibo Ccifl be IfientlMed in 
the field on the bade of foll*tdng ohaActorn ocito 
vith each of that 

 4CtOrIC I taIitoo P4ictoic ind 
olidoc can ho Idontifted by the lto nuftceo nrct covered 
by 

 
bongo notarialo, onrular to eub=aulriv soexbUora 

OOCOCIQtOd t4th fine coil ano'Ablieb VOOQtiOfl* ThO OV1 

deneco of p Idctoria doming of TIVOrD to coon In oudon 
"Idonlac of ¶ho rivo' and rivor torceoo botoro mob nritori" 
alai tho proscmeo of OPICQnOtIO COO and ctrblo Ciapoc CTO 

other In6iøiitIcno vhith tIICht ho eccociatod vith phictcIc 
land cftdoc • The rock typos n00000cirfly 13010u to the 
area , olthouch thous are no oro b aitu. 
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M 	&ciw OIC61,01 ColmsZOO can  
ici'tfticO IOY tho procno of Unaccorted # cub cnaacr  
to oubmPromded roelt,  araMontco montly forelCu to 

tr nth cn4 CAO CrIttY cL1, Thoa, uø 
pocrnt rat the Mouth's or thø tbtar V0120YO (zthtl 

orin) or ft bct*on tho amflumeco 
Tho Idontifloation of the 1tz1 to1noo too  
n bit difficult* Tho p'oconco of otriationo to not,  oc& 
coy, t1thth My tro con tuivo 	ofc of the rloolal 
atino v2h0 nIOVOO ma or zy not tivO ntWzcfi trt 

MY c3t 	CQtt1'fl to twumlly oCc*co* Tho cieCoc of  
rtorr.ttnc tcht bo procent In We cna too. 

(e) o 	rC1tiy &ootto 	Thoco ci'o rc3 CIOCOM 
1uN*rLJ 

alatod dth tho 	in tho croon  anoos houbvors 	fiflO* 

matoricis ro tucb more pz'ortncit ton in tho OneACII, 
torctnoo • The bou1or c1yo arc uaui1y ObIto 

t,ith "ióry Utto picot 	and 1zcjo nimt of 	Tho 
rain conctit*cntc pr send Oro eorti'i gotnc onnrur 
to ubrnnid 	cinoc,  

boold 	"MOCO,  dopoftc em bo 
1&mtifto4 partly by tho proconco of tho øXtOto of 
Corainoo (3tozn1 COPOIncot pooi1r) cn 	by that 

of tho rouit 	 fluor COit tfl 	It to 0m3 -M to 
find tho topco&to duo to, rlvtr cn2 Cltolevo sbotftj, oJear 

etiono, Tho bo1oa i10 choi o tovGmai to ovoio 

groot bodOlnoop althounh tho botoroSeneous oo1a 	DOO 

tttoø 



(o) 1ivo1 co z fl 
Ica pobbic o cT4 bti)oro dcpoDiMco r tho r Vow 

vati v • ¶tho ad bon t o °t1i o . a M . OCtitoO 
the Ourr t W,61n8v MO C1O flOfl I. Caf ORA C7o3M 
A t v oo ro then ono ,cot of tioao dopocth, it 1 oo n 
at Irrozot 20v018 boffin th rror to o oo t in a atop 
1fl O Thbiomm The nativity of tho rI zrs eei c i.co bo ocen 
In tho pccee of tot '* 	pó co C.00i, 
proofs off t, 1ing * tia a of tvor to ' c t r 2 It_ or noo 
the 600 fct abovo tho V cocnt m o' 1CTOI s ?to vo 
ext ' of t're di 

 
tinot2 ' bioittit from la 'co + i c rnccs ersd t h 

o uo 2 ipl3tono of  	ol:ctb1a 'cthio 	. CZ BMnit too 

(f) !rc2aneo toWic 	 obric cr uc 
ftftc-2 by tho prcocnoo of I aCo 1uidort p ro O tIc 

oral fot't In ten b rid Woriith v occuvrf tithct nom' 
arrnMVtont 	Con r,vatinC e• o o c z ottho in  
Surma"oft Ion. Wi rtou2t iii that if otto 	io' ic 
d9otnbod Wiz` of thzi bc3.o wwtciblo. ?oic c v + o Cape 
of all cb3poi bctton tho b1oro • tTcua11t too c r 2rno10 
dobric d a t + -n in n zot vo o7o ttt1 cacti ZrkaO^t:cc 
o ' o. The 	trin f ,eo ctcru10 Vr .*oT1t1 co 	*i 
coo n tith aoz,1y polio o o fe-oo h vt C 	Uot, covoà 
on It It io # t o o or t .ot co 	to ac~ao tho pt is c 
t4tb p crntcl car, Thcc 1 	do fo tsrO?O t to qtr 
Uno ho ocoOcdf. ouch occur nco of dobric t1coto tho 
p4tcto&e cviiotcho oct i tiot tn The 
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co not ne8 	' c + ► s an thorn i'O rocd y do i to6 
in tho fold. 

tho cost 	i r1 CQUflO.of titO 
ma 

 

oUh 	omom r zcvitr 4000 not bcoc o #o ` 

to un1otc I tho eohoc 1 to fo ci Sn tho rode IS.nct  
nal ftatton oz o c z nc on rti + o trO OGO1O4 '..,r Or 
so 	Ipo it P-cc t X,M4ch ro woo tho coo o, 
tho aboard, CQk O cfl tht: laUIlm4all t 
bcoorio rood hnaa a *9u ng tho rc4 eo mno. vin 
ioy bo c0001 th uti tho Dozo opa000, onto o rcoV a 'oo 
c d ' . 'i .{C D1nnOO In tho rOC1tO en CtUOa tho + n r► +* 

o ovc ot 1t or l o 	rto by niCo ctrtHW o t .o 
w*dot cuttinC b r tho a 1*ai c1 oicn c 1 o zt 	& 11 

o*'o t1uo tho I Otcflt etttoc. ruto1 ?07000  

i2zo 	tt t Ur O p civcil 	• on(4un 	t ng of 
cic ro ocu 	uohin tiotr of Ito? and 	a 	la 
Oro the fteto'o Moo nee by no =cgs o n' r a r 0 
end 20 t t 	o daruzo !Xo cif or .o Cleo one of 
tho itcrent t.cont to cairn 3 da1i+ oo by y of malvi 

0 
colution suit&eo 	ohcrno3o MA + t 0ct2i7 ouocoibio 
r0c1 o an 	 the ap t 3 l• OP11IM R ott~#t a v 

tho boo of 	con 	the 1LbbI cti of pica .. 
ou fccoc t O t!flivoro.i cOt .vit oO oC the CVOLtYctQ p 

v.1t1c 	 V la t o po for bbo and yoU boMofi or toll 
iointoc fo ntto o 
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Tho tttztc1 t1t1t of lcpato - 

ollps or, fiotro  are natu' .001o31c1 
phanomona ana thor oontinzo to tako pao tfl1 vejulto 
the fltUj!i1 rx2c at ropoce # than tho trcvitctioni Zama 
zro bn1nneW br tho shoar rontnec It a 6ry 
00n or aravol to POUVO6 crofUr and t0bout Imcot on  
tbo oarth cu*fcoø o It iilU tbvm a ifla Tho olopo tho 
vile r,t,ko, with tho horIontzLi crow  ar=4 auf000 Oantwn2 Diopo" 
la CO1od rnio of 	o e In unconcollantod oc!o 	In  
acquirod by tho contJnuctlon of 02UMD o4 flov4 	1Up 
troo pima In stop 	 thoy to ltttio tormcov Cng 
r1oo to the tooiro Cne-20 of oparo. Tho cuco of opono 
of noncohcoo cDlZt, VOC itecordIna to tho OhOO rnd 

of tho ec2ot.ttito o*i tho doncity of 
Tho emator tho melt ot pzenc Crortoz 	I bo tto 
anCle Of 'coco Tho hoibt of tho oiopo $eo i4tm on 
*01e but to at minor gntoormo. 

In calsolidettofi rook foittcrn 0  tho mclo o 
xop000 in aithor tho 61P f tbo to tion 10ica WV> dip 
I ct 3.00z tbt 	° otbort,co tho ocroo art& evoirl7jua roeir 
fnctcitu eonno to colloet at the btoo of tho clopo 
too C1O7 o0p2i1?o cnC10  Of 	 Tho nnjo of too 
lo of Cootor Irporttmo In tho cico of imoanooi!itod 
tO3oticfl th= that $n tto concol .ctoe a!tz • 
an oarlior ii0CucGod trio concoiitatc6 roott fotScz 
O110 Guo to ntructuoZ mcomoccoo cad unctacouattod  
anon Cnn to tho cnClo Of 7pOco cad boon ntuo or t3otoricl 
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Ono or the main c,uco of in ciido in t)o rooe 
havo attalnod stability lo the ton. Tho ntu,a1 

nio of ropoce ic &tctubcd ba cutting mot tho1 
romovina 3.ttta1 cupport. The enntrucicn octiitoc 
In tho 	nco4004 roion to ono at the idn Onto 
of 1no3ioz3* The canotruction of dinn ond recovoii 
in bflio oleo bode to slide in the od3ccnt trana to-  the 
mentor coepo In the cid$ecnt etrato tbovolw COI3CtY%C a 
reduction In friction b ten the paticloee 

c6il Mamma 

Sovonl voodioi and 'Procautiongnry moccuroo tcro becn 
ougeetod in Cbptoi 0 in dombotIOAD tdth tho oeri dofrw  

cibod tbcoin. A daft on th000. coouroo iy to prow 
t thic p1000, 

3. • ThA2 conotruotion of the 'bcnehoo va6 buns bolpo 
In ttD t33O. 

Ot The material tolling fM the clopo le otoppod 
at bone t8 it dooø *t bløc1 the toffie 

lbo., In duo couroø the No of ropoo vill 
be: attinod duo to accumultticn of ontorld 
on bonehoo. 

2. 	ot2nLng tZ110 and broad u110 ao conot'uetod 
on the v3i1or DUO cod fornction side r0cmativoly# 
The bro oot trail and retoinine vail previ6o the 
ouppax't to the too of te elide • rut MO  

oou1 be of toioriito hoint read  r-nd rmort,11v 
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opookIng should not bo moretban 4 toot tbi 
ar=do Thoy ohould bo platod vhoro oop p000iblo 

on tho firm rock but if the dopth of O3iO4 tAt 

or1 to gretts the voile tan bo constrwW in 
ofotepo or oupportc4 by pilca. 

() Pivot traWzo Is eoriod out to chock the o*ting 
action of vivory The rte* OUtting action Ic 

irita ctt the outer 0140 to the rio tc!,Oo 
0 tUISI no In the coco of 110nuann ehottlo At ceb 
loer1ttoo concrete bio*o ehould be picO4 t,to 
the fIOO6 1roi euprortcd br pace, bolto or o 
roc: fomdatIon • The-or concrete b1oc!c uU *book 
the bait eroejon nnd time, tho voter auttInC,,  by 
iftor t4U b'i controlled. 

(4) A proper arrangownt of donao  Ic Important 
for the control eub-o*rf ace vator no veil to 
for tho ouif* 	tor • Chennole can be p'oIei 
for the rain ttOr end thoco Ohannols ehoiil bo 
?3id up of "Cont •d atpbalt coatinr, choula bo 
pvidod for tho prntion of nogo0 
the control of oub'surtoco voter porforotoa 
pipoo hIontl or Incllnoa tovordo the alco 
ma bo put in tho Moonvolidatod uatorInZ.. Thoco 
4U check the rice of vote tctor proocuro. 

(5) The euoco of the u.nocicolidotod material raay 
be SprWtlod vith aepholt Oh *Afl UlUmntoly  
reduce the percolation of rain vatos,  filto tho 
ourtecoo Wo can be maeon-TO117 aced In to 
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In the *coo of unco1o6 xatoi1 vhio b2g e 
oii bo Zioo **our toacthor tho oouont cr=tlac 
ttht bo faun tmaosaftl cO thic vIILI ,ravio 

the bnd11 mntor22 botton tho fr=enta# 

(6)Timber cthon may you be pieced on tho 910POO.  

t'hleh vAll oboes the iovocont of tho bouldoro*  

(7) The UaOtIne of the bou1orc in zones of roc! 
fall yt3i hoip I'm OW44r, tto CMMCnt of tho 
bou14oa amd vill uO hip In rkin the,  iioo 

equal to amac of ropOe. rut 0 proccutflon 
etch chon1i be ten into conoidort.ion in tho 
flea of 140tjnP, ohrgo. Uov,y ohnrrjoo ohm 
not be ucod. 

(0) Zn plecoe tto'o tho ail bouioro ond frntn 
fall due to the cation of Ulm nnd enth vt=aj  
the vivo nosh of proper size cn be p.eccd. in 
11u1 COO tbi road fton dnngo 04 rood 1,43a be 
undo aefa trot the point of viol of troft&o • At 
p1oon tcoden 34co *an oioo bo provIded to civo  
a *MOP 0 the rood, Co an to ebck tho 'Call of 
rock f!OCZ3G1t0 on tb rod. 

Zn the *n00 of 011) OJOPOSt hj OTO buro olobo 
oip oicuc the foUttion p1ino, sock bolt in 
COD bo dono* tut It la 000tiy totbot2 and Ito 
opiUccttion C*ItZ'OO 0 CpOO1OB0d tochnieol 
knotZodto. Therefore thia method hoe not bcc 
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t13CCtO4 nD a flbziac] *O2WCC of POZ04in,  
ffovovoz, this may-,  ovo to Do cc 

zo1y cttOCtivo 0 

It met bo pointod out boo # that all tho 
t3othoc nugotot' new are of goncv1 notuc. 
that ohon4 bo the catet c"ciflentleno of vadoxto 

or that ioeoueø thou3 P.atuolly to 

&pto8 depondo uyon the cetuti oonit tonc ot, the 
dto Ond 'COM*0160 of tho rn0, 101 tccuroo4 in 
tcT occosp. the pocUna Of a rocs anO c1n. 
equed t:tq povo to be oro oacnotiool in the cn 
run, vhoro as in =o othere a roallement of the 
rca4 car bo proUtabio, 



.. .,. y:. ~.:n__r_,r~..x..al._r~~w_~s.F~w.w; ~~e~e•+,•Y,~~a•~'.a .d+_+F .y~:w w .. 
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- - W* "0 *N m* -ON NYC' 

The txo boffin PipcUtott 8t6thttth and 
a bh at' *w 

 

1Thrpkwid hø bon of d5od dons ' the DOz.d 
The vow tcø c a &od out uith a vioi to r3tur tho 
11E1dO OflOn In tbio o rot. The r+ iOII 	IOUTOD 
gooiovjc r1 C*iOI anucinhi the 1onl Ai c o hzt r 7 r* 
b+ on cdoi o The 0 ttt1e v colon, vtifl lntc tti 
and their  tboft efoot on .t a 01140 :•o oo noted. 

'M . eke of the preset stun bolurir to t o 
dffarent coiao n ely the-  O1dce t'Qterorp ie fjore,  

d PI of .0 O?1o*  The zcks,, Of O16o, Trot Co P  ie 
o $ *heaio been thrusted ovo the recIte of T tpn o I 

cc,ioa. The roco of the Oidor iotozoriie Ogee 

covprtto of the cucon cnotncoo, quartz tics g' vied 
cborito cci ent and biotito otbiot vith tMMn bongo of -
c c b1. o s Tho ocIco of the Pii1koti corioo Include oio  
ZitiO 	sour g  quartcite, oleto end fet, b ndc of 
ohlo ito o i.ot • Olnco the reek typos. of the tt' coio 
GF0 vo otly IUfo `ont g tho3t hevo 13i c7cn ri co to 8ifo nt 
tre ora Cou# g 1t dciido i • The e thrust ccperotin tho 
tvo oboe h n been " en Do a tI$'t0t cone O OtL 
boon Ro10 ma ,to o i 

The oco of Pi .' oti Ctoioo hove 'peon o Cod 
Into minor o cU ncc end onticlinec en they arc 
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of c mnSor cntieno2UE3. They hco boon jointed fl3 

trrot*'o2 to o toot' Ontand tn1 thono JoInto to 
Ztx'io crtcnt havo boon round rocronviblo for this 0.110004 

Tho rod!o or older notrhc DOVIOD ao Olqplo 04ppin3 
bode • Thoy Ion bocn affectod by OtnU CO t1ø WOW  
and fitt1UnC, Thoy nra a3vo blably jointod ctW 	col*- 
t1171  the øtiCt1 3o&ntj have boon found x000noSbo for 
the couno of rodc foil, In 8Lffo'ont tno. hoc Solute 
aro c ono1r opocoti .n.d 1co civon rico to bloclia Olch 
fall, on tho racd duo to Mooting oM onrtkzto tvcmros 

Thz' ctudylso tho iindeiitoo nflO for cbtoinnC 
o bottor ioo about tho typo of 1tZdG11O 0 br1of COOP* 
ctin of tbo t pioni ionoiidc MOO of tho c=n boo 
Won civen In the ChcVtor (3 onC 0. On tho boalc c of 

bUity of tho oloi,oc, the ion6Ueo moo hvo boo group' 
Od in tOtlP.I 

1* Pr2otortc ion8n2io 
P.0,  Xceot c1flo sozoa 
rbo pvchlotorta kndo344oa hoto boon ot2 	in 

Ch,ptor a to Civo a UM07 piCtWO for the 	cdg 
of tho 00W200 of p'ocont day oiiioc. 

In tho ChcDtor 0 tho rcocat IMOolldo c=oo hovo 
boon donIt uitez' throe hos6so 

10 	no1i6o ciao bottoon Pipo1Lot vZO  

to LQ1oiIO ceno botioon Volong rz4 flcdr2r'th 
3. Lndo1180 cono botioon gloshimath rjtitm 
Thoco empa hove bom mado for d1camclac to 

inn&UO sancs tithotit nnr connUOntrn of ttio ozuaoa 
- 
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involved ha0 boon otu4o6 i v u 11 in ono ca.. 
Tho adic tom teh i ght bo of two 1pLn 
provrnt tng thon,01 oa htwo also boon + to to.r 
tion tb. Tho W' nt iudiUdcn ho boon O 

1 	 o4 to diffo r t gaga -6opcning upon tho cu o 
typo of i nto. 

In tho on8 o f .acuooton hoc boon edo uitho 
. to cy totiaQ iy gonoz1ioo tbo c1a.00tfetUofl,  

act a oc t 	OCt1 30øUroi Of I t Gf. 8O z oec rtug in 
Chic cr 	it hoc boon fin that iithoLoy end ciootnro 
hcWo p3.ryd on Szoxtcnt rob in a uc ng b-a les c1 do. 

Zn 1! n#? I n bt1of °c att b i born 	 go iocr& 
in thO pGpocOd d'UU nnt of rots 	flan to ft 'he 
north nT4. 1 not c : cnt boo bcon p1opocai cad t o 
cono1orntio ro givon to the g o1ogiea1 condition's y 
'bunt In this axon 

it should b onphioiod at the ond thct for tho 

vni and otructurob sapping io ooa tial , oonfinc to that 
very loet iity. Similarly,  # tho kno,1odsjo of tho ww1ooity 
of ri r 9  poroaiti an4 port2oobiifty of tho fo atAm , 

t rteubarIi of Eso unc OIIca'Od anon r tho ldtor 
ri boo1rgrou of tho each bondc2tdo * ano izor pro 	o bo 

of 1xonco bolt) in oboocing poor proeautonar and r 
dial tOoCWoo. br want of the data: of the aboo note p 
the procont toz could !mot ho ohn -od into a ooba 	o 
doommt . 'Moro la no doubt, ho 	►or p -that thoCo atudtoc 



will i* in 	rri,roach towards coltrng the 1,nd51ie 
problema bcfti fu*64 by t )w hithV47 	in 
terrains and that it Vill be 'taken as oiail contribution 
towards the science of 019fte6rint ge0i07, 



APPOndir I 

OpOtal to eon:t't3ct fl V00 	vcrn 
Mcina and turth* north s Tho pr poc2 road hz to croiiz thO 
ridge north of Uana thIn ridge to tado up of Lmc !7cio 
che debris convicting of bouldorc of cclociftentoo rrvlmooc  
ind qurziteo lbr croe2nr, this ridgo it le  
to obt *In n rioa of 100 toot A propo9c1 0 ftr obtcining 
thiG hOght by constructing tho roc.d vith tho help 
thirteen loopc in a nrrot, erco of about one rilo td(th, 
YC put fOVDd. 

A geological toree tae tin In tta ariko, to 
otudy the condition affecting the otcbiliti o tho road 
The .rocko through thith 8 200p hove boon preoc3 rzo 
glacinl bouldor,  c1n' the tctoz!tt4 10, hotromcouc r1 the 
slope lo 41° at prcont, and hao# rct to attain anle of 
repoeo. Roover duo to the grotth of cocotatoi it ecre to 
be at 010 

But vtcn the 3road  +en tructioiU begin coal 
Problem util troop,  Int firctlys the horicon tii rce 
botsóen the lope boin V027 call tba clopoc 	vcrt the 
rocke vill hO vory high0 pertiou]rlr to the fftxit three logos 
x1ore the roadi till be virtuolly aro abovo the othove The loo 
bodoru*cicv la not lthol, to t4ttwtrd riO.2 vibrelona 
toot The rerxining fine loop a pace throuch the evn1mebo dobria, 
rud tIll not ocuce ouch tzb2o, once the ror In e*etii ted. 

A plcn of the oreav coin the posit ftn o? the 



tbi `ocn' lor.,pct In pr tiled Int7i n Al 	o nc ti .i n mt 

suggestby the tutbo: Is aica ihov tbejoln by 	Xd 

'11 .oe s Tho t i nm nt bong suggo ted bozo 1tu o1io n 

2 tt C and tic a # eozdiui to thin proposal tho lot 

 iu tntcn blc upto " 7 feat .o ivin It riim  

p eiblo 	aimt (, I In 2) tnti then frri th v . oit^o. 

one givtne a bind r 1 tobb+ the *t lop to the Pe t zkot 

In t c plan n S join t, to the third loop, 0" tho ;! 

rtnl pro r;;ocal -' u o no r: y n rice o COO Foot in cwt a t m oil 

and thin a o ci the lovor three lap[) of tho  

rro oe I. The root of the 1copi thcn cnn be cefe1 rr7o 
In the boulder cloy * Eore It I s ci.o propocc6 o 1ca1hcn 
on h 1o^p further toiardo the north Co th it the :e:: A.zo 
t l cpcc the t e4 n th i ineroa'ac . Tic ccoet e 6 tiifl 

enforce the construction of tee bri6t'or at  ot int c n, 0 e 

end taco a thin brUUgo ce7 have to be p vtid at point 

(b) If the cflablagreet Ashot rAco euce  ocuee m7 at a 

and (b) ¶dIi coothe problc. 

Par a bettor picture nti correct c1i ont ~r 
detailed 

 
top'ing on the cap 8'" aI tio le rus tic ~r 
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1 + 	B 1dr5 th bt o 	"'' ?h t o-zV r " ;t o of V''O at oar_ 

O 6° C to 600 C. 	tot i (lun .ty of tt to 
co inc out from the- ground is four MOMor 4 80n o 
' o V tOar cOrttciin treor of %r) and quite C% 6 
cro' mt of U to t4ch isovtticnt from tho 1 	opt 
alts coon at tho bcrk of ri. terAI1t 1t4 1t4o tho 

ter of hot cprine 1I1. 

A -ocrii tiut cr for cprn cotmo out 	the 
vireo ntout LO r ter tntbor couth, It rt7 be 

c~ ego'' IOCt O ' ;: 	!r + 1tV is 6 ittor por tte 
' k t .c tOrpC2'rt rO In "7° C. 

	

o 	, pob 1ot op . m — ThO to point :o of t vt r  
In tho 	Ic 0 to OZ' C ttat the cln l , t* 

lot tt tc orct o Ic CC C. 'Gtor 10 G1 L; i 

r dio ct1vo ono pH vA o is 7.O* Tho rc.,,tc ? ill 
1 ba'ic Ic CDp o i t.8Iy 2. i.Itto c r,or cc'c `. 

Th a tho reto of 	©bin hot t rtnc Ic e c fstcv than 
that or BIrtrtctb. 

'7ho-c hot c ngo ern to covo1opcg f"oz ' ' o 
iic6ic1nti pu2,occ Imt c detotioo otu to vront d  

for Utz ctzCt c -sat conot tuento of tho canto'. 



1. Jos* ) **'O" 	"`s 	In the 	Th 

P. 	COi4 Eqo of Xndt o, 69(2) 

> 	~ 	f widest 

Indio 8~ 'ot'Z*ternstineZStu  
De3isthøol of 	 n 	es, 

, 	D 	$tttir*Z.U. (a:)... H a' uct 	d G*' 	
10 ~` U a 	e 

enss 	A* (1$)...'Ga 	of the H10610"' 
 

Jhn 	&5 	Ltd. Zr:  

~~) 	Oesgtos2 Obsev*tion of 	 Mae 

tsbu 	4.1, (1904" loth# ~ 	e end Tectonic flistor  
f 1040 

$O  I end D" 

Jiot t Rosd# . 

ftoOaw ILiU book Coeny# Now T k. 

1 	,U~ ~ 	`t Iwo # 
Nark. 

	

e1esn 1flwey 	ittn..ring Also. 

	

cistion Proceed. 	To2, 	G, 

22: 	*&thL1 RoS*, ("")*0# "* $tu6 ,o i~ ~s~uu on 

tt31

4s 	of US Centre of Adv.. 
anced8ttnOeoioto, I 

Punjab Ur'wenn 	e~oK~ug4~~. 
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of 

J. Ysoo 	 au Bock Copsn7, Ina 

170 *61*, Down 	"Gsology of 
Nov *. 

Conpeaa, 
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PUTS I 

Photograph Ifn *I a A medial rosin+ at  nt Ran .tan Chatty. # 
Poto t k+ from valley in th east 

Photograph Nn 2 i Burnt terraces of ; 16knanda near 
' . alltot s 

 
ThO t oz ace e are e3 aar1y 

noon an1 AIRIMOnfla in fiovthg deep 
in the co'ce * Photo taken from Pipal 

koti to rd down strei direction. 

u 
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PLATE It 

Photograph 	I Kog hills as soon from uma 
?/4 mile tone o D p iopoa 

are covered with snow 

Photograph o 	River gravels or the road side 

at Rani village 14/o mile st o io 

on 3osbi ath -- Mbar roz d 
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PLATE 

Photograph No. 7 $ The to at ion of stalagmites 
and stalactites in limestone,  

between Garur gang to 'pant Gad * 
156/6 '1/2,  on P pal ott 
Belalcuchi road 

Location - 186/6 1 mile stone 
on pipalkot i — Be 1akuehl road 
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PLATE V 

photograph No. 8 i Quartz mica gneiss dipping 
ate from the roads Ranging 

1 e ge8 are present 
eaU on — near the bridge of 

HGIOng 

Photograph No. 9 t `oftit s in quartzite underi 
garnetiferous aohist 
Location — near Tapoban 104 m5 e., 
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PLATE 6 

Photogrop Nø. 10 4 Pnnit in quartz ddea gneiss near 
Rea: villa a 15/s mile stone on 
3osbiinth 4.Zar1 Foul # shasdn , the 
drag folds 	to faz3.ttng.  

Photograph No. 11 1 Quartz lens In ugen gnei s ses 
1 mile north of Ron. il1ae.  
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FLATS 13 

F] 

Pbotogtapb 1oc S PbO O ehov 8 1e of the road 

near the 	i oe Pal t 	t r'' 

taken ftom t )fl erleg tovar s t' 250' 

the elope Is etable. 





PL tP Z2 

photograph rio. 20 * s1ostr%j the old inn 11!C tat.t4ai 

at &tnit I vile from 3&itikuehi toward, 

Joehits P Ptii gnn t]oe 
tovards right and tt Alakne"do towpj 
the UA. An the botogrpb* 
NO stages of P.Pataigang* are eie*r3y 
1ibies 

Potorph o e 	1 road in loose ,t bered soil and this 
bie 	16 duo to 01A iMs 

tjø2 ettflLb1O 5Oe1 	,olpoto 
taken 	 angsi søhooi In the direction 
1765, 
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PLATE 11 

PhotographNo. 18 4 Slide zone at 1.68/1 milestone 
The upper slope is steep and 

sh cuts are visible rich 
are devoid of vegetation 

Photo taken from ►alley towards 
N 18O 

phatograpi No o 19 1 .Shows road in slates* The 
vertical cuts have been made 
for construction of road 
Photo taken In the direction 
6 40° W from Langsl. bridge 
Location - One AMM halt mile from 

flelakuchi. to7a1ds 3os r ath 
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PLit?r 10 

Photogrpb go • 17 1 shows 111d slide zonein iiseton 
the s. is 85' and 	tim 
road anq 600  bolov the roi 
•roticn of gullies ata seen f  

03idel mteria ow" re ortinsi 

Watim. 00 at 167/1 milestone 
pa1t 3c1hiath rodi 





PZ#T 9 

Photograph No * 16 4 GreL6ed 'river deposit near 28,E 
We stone near Juma on Joshtrnat h 
4aiat Road 
From top to bottom. 

i' er growl 

Fine black grit •• shoos current bedding 
Black sand, 
Alternating bands of clay aztd 
black sand. 
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PLATE 8 

Photograph 1o. 14 s Graded bedding on the goad side 

near 28// mile $ on 3oahimath. 

Nil . , Road 

Photograph No ,8 I Fluvi glacial deposits near 
/ 	mile on 3QS Iiia1h 

Mnlari Bond. Bottom layer to  
soM followed by river growl•.. 
The top portion to a glacial 
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PLATE 7 

Photograph No * 19 S ,elite dyke cutting across 

the fo 1at on of mica s+ .at 

near 2.3/7 mile stone on 
3oshin ath Naari Pond 

Photograph NO. 1 $ River gravel on trio opposite 
bflk of river I  the top portio 

shows the crock formations.*  
t'ration of cones due to the 

sliding of river grave, 

Coition -0 23/1 mile tong on 

3oshiinath t4alari Road 
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PLAN 3 

1%otogrnph * #i 	1 Photograph shoving the lot r t! 
a it of ro 	f'o'r P ;h . h 

In tb beck ;rounn not her dipslopec 

are seen covered dth get rt n  

t+e 	s the ttat%per couthem 
slope$ are d vo d of any rote 
t°fl. 
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PLMr? 14 

Photograph TO 0 24 	 fall Zone of A te* 1, 
the icn1ien no very tr 

r due to tte sliding of e.'_l 

ointd qn , zitee « The alp t.e 
# la r alOng the joint p cnn oo A 
road roller dnnaged due to C. ltde 
on be vetn o The aloe, to 1.ou 4L 

rod is also tetp. 
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r Atr 15 

' 'woe ,rh 'o. 5 I r'oint ø1oc of fctthI "t-ht *"high 

of 3och2rtb On tho 1 ht cite 

of iP, **1kriani the rope 
though aig n cnotes.  

,p otograph ?o. tG •i Ct abio slope of 3ov1atnath taro 

eCE3 of 	. on tho lei sr 

of r t :n 	axe 	Zia 
tho '*barc1wrzo"n1 the r3^6 on the 

'icbt ctdo of Icllrk•± r Is 

I. 

0 





PL!vrI 16 

Ph togwh ?a, ` * Photograph ohotdng the 1 d e 
zone near 9 mi t ne on osh 
mat B- r natb rond 0 The e- akod 

a r ep due to ' aak ai" t in in art 
VAase# and @1161n along the foliation 
puns. 

a 

photograph 'Uo o 27 A$ A a 6AO U Of the i V8 apt 

r!onaing bloc :s of rotcis cr 	+ arty 

' h:.. on I n .- mall . to 
th atr j-'e of the font td.on w 
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nATE 17  

1 / 

Photopeph To • 28 1 A 	fly of the Hanaa chotft 

zone I shoving all the three 

logo Me extent or CIAO low 1, 
Vim 

bifl8 Ca be noticed 
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PLATE 19 

Pbt$graph No. 3O & A closo up view of the road 
folloving the river bond 

Development of g .lu es *an 
be soon 

Photograph No. 31 	Note the well jointed q'aartzfte 
and quartz mici gneisses dipping 
into the hill. Vorticale joint's 

dipping at 450  which are strike 
joint a cause slipping* The ioc lity 
is adjacent to the ' uan draft. 

1snd.aU de zone o The upper log 
the road passes through these 
rock (top right) 
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PLATE 20 

Photograph No • 32 1 Shows the frontal part of 
rapobcn land slide  and Bch 
caused the ttaining of 1v r 

aull Goa #. 

Photcgxaph No * 33 1 The glacial rornine depo it 

a1ch 'look: the B.Sh ull Gnnga 

The flat top 9r0 remanent of old 
natural ural of 	t the back 

grotty m B tiauli Ganga has cut 
an epi g aot i gorge (neat isibie 
in p otogrQtt) 4 

n 
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PLATE 21 

thotograp' fl*. 84 * Three trunks are best indicates 
mass movement along the steep 
s1 osI. 
ioction bet 	2916 and 10/'7 
on o9hImat! iari road. 

Photograph go * 	1 Formationn of cans duo to. 4n4 
The loose weathered so l taU 
due to ind, near 11/5 milestone 
On Jos imatb 1aicxi Pad* 

i 
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Photograph floe 36 0 Mb #1091 in ctugen Entc at  

A ceetne near Ienit 

tattoo place along 
the toi3.ticn plant # 

Photogrnh o* 37 $ Fotorrh ehbving the Ve ical 

joint $ t oast"s have ave1oped due 

tohrtctngtThialn the ineOf 

gwwnt 1t 	U de and zock fell* 

s i: 	i` rifleetone an 

3oohtrth Haled a ! 
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PLATE 23 

Photograph No • 3$ S shoving road in added material, 

photograph taken fr©m .28/7 towards 

rift natural angle of repose can 

be seen in the portion through whit 

the road does not pass * The effect 

of disturbing this angler road 

construction can be visua1Ised 
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PLATE 24 

Photograph o. 9 I Frozen river or glacier about 

I furlong from Beni v .11 ago $ on  
the right side of the valley of 

river Al rknanda. 

Photograph No # 40 1 Showing ronanunt s of old blocking 

of the river near Jolai 1  t are- 
dient of the river Is very gentle In 
this part ,* Zn the right bottom 

0140 partly eroded glacini moraine 

Is visible. 
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PLATE 

Potogruph io 41 $ The O ec ten of ci1ortto 
Schist &&ovtng quartz ve nS 
The quartz veins thcv 
pthhing and s' '11f g teztu..  

phot og ph 1O4 42 $ The Auger gals wig stns 
or q't 't z not rejapa ° of vc*  
stile i4dth. 
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Mi-clo hot ' r 	O * ,' 	S Ch1e `ite sehitit ebov'f 
hIstos t un'. The 

h10 i e flak*$ have rte► 
d thselt ifl a 

pattern (ordinary 110 

1Uarophctograpb I 421* AuCen gn i e thovIng a bl 
auger of felspar under 
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PLATE 27 

1)oDophotogh EO* 4 81180 10. 4/46. The 

horn 'band* grin at* 
on aion.g cow to 

ireet on d the 

shove at act $t to teztte 

Lrn!e ozMny 2i h o 
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