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A 6 5'T RA CT 

A 	rthqurke of rngnitude '1(G.b  h. Sc1.e) originting 

in nouniri n'r Giip±s, Gilgit  Aflcy, Pstn  P  t n bout 

10 	rt the 3 r  September, 1.72, rcced the nortiern 
regin of  F, ii 	3(untrT. 	t1 S1OCk wve were feltS s fr 

south  ns Lhore, but the dmge to th life nnd property 

ws restricted to th i.iriedite vicinity of the epicentrl 

trct i' the Gupis 

!T L,ecioiCl e'fect, like 1?nd1id.3, rock 	11 

frcture 	ficsur openin, Pr development of q fu1t 

trci: etc., hs been noted in the vicinitj of the epicentre 

Umge to the m?sorIry structures, ho;iever, hr---, b7en  ouserveci 

"s fr s the town of Siigl, situtect PiDout 30 illes to 

nort;-est of the epicentre. Trie crck prtterris 

which dvlopd in the buildings ft-:,r the erthquke nd 

the dirctjon towrds which the wll etc,, fell at tie 

towns of  Sirig1 eind Gupi, indict-la tht most of trie 

drne to the property ws imprrted by the  l compreqsionpl,  

WP V.?  s. 

Aftershocks of considerb1e mnitudes were still 

active in.  th 	re 	t the t i m r,f he present investigPtiorl 

(ite Cotober, 1972). Thee fter'hocks, however, re 

nc)r)2l 	 qnd 	ner'ily o1low rny sizbl errtaquPKe 

fo: sie tiie. They re not, nececrily an iridictive of 

lrg 	erthqik wiich rnsy lter follow, s fe'red 

by some of the people of the qtike-ffected 	 re 

nevrtne1es, f•l1s in 	very rctive ssisniic region 

(seismic frctor 0.2 to 0.1 g) ria h--.,g, been rocKed ty 

rthquks of in,ermecti'te mgnitudes in the p t. it is 

ciwlly susceptible to the erthqukes of siiiilr inituce s 

in tri: future tno. 



Dintr by t 	r'lptnn of n .volcrio in t.ie 

s 	by cv-rfl? 10c1 uthoritis, is imrrbPb1e, PS 

rio sign of 	vo1c'no,n1d or  flCW, hR ifl  reported or 

obsrvd 	te regJrfl. 

It'TT irL.  U CTLCN 

Th'? epicentre of the erthquke which occured 

t 21  ir5;.  48 rain. 	sc. (±'kistn Stnarrd rin) 

on the 3rd 	•ptembr, 1972, hs beri crnpted bi  the  U3 

1Jeprtnient of Co:irierce, N.O.A.A. (Ntion1 Oceonic nd 

Atmooheric Admirti.strtiort) iu1aer1  uolorndo to hv 

b'en nt 36.0°  ltituct north, Pnd 73.4 longitide est. 

the point wiien plottect on tie Survey of Pistn 

topogrnic stLt  r!irnbers 42  4.1  -,nd  43  E flls close to 

15856- f -:--thigh n-nied pe 	situtd t about lb 

'niles to 	 of the town of Gupis in Gilgit 

Ag?rlcr, 	Pkist 'nn .. 	th Prer, in generl, is 
rCcipi: d  br  medium rined piutonic igneous rocks of 

ilicic t,r 	eedite crQosjtiofl. Ths rocks were 

intr"ded. prohb1v ciurin Erly Tertiary period. 

region hither to hg not besri covered by d-ztpilerl  

1o:ic1 r1)oin; nct its structurl set .p is only little 

known 	othi.ng, the ref r're, C 	be 5oid 2s if tie ert:quie 

could or could not be ttributd to i ctive fu1t 

trcsble °t t 	slrfPce. Such e2rthoupkes, however, 

re genr11y rel'- teci to tectonic ctivities Pnd 're 

cc'u-d by brupt fu1tirig wjthin the erths crst. 

Hindu hush 'ne due north 'nd northwest of th 
r' is  Icriown to be seismiclly 'nd tctonicll very 

ctive region s  'The epicentr1 prer its1f f-1-1 within 

very 'ctive seismic region (izrni, A.H., 1972), nd 

lthough it h 	not b:en loci of freauent 	:tiqukes in 

th:? recent pst, its vulnerb1ity to in. teniiedite or even 



cvre 	rtu 	is not improb'bTLs. 

Th 	ft -  'hckc which-,till Pcti'e p t;  tn. 

tirn.' of th  pr?cnt  investiytirn in 1 t October, i97, 
)y'9  hr:v r, 	norml irtire. Airnot rl the  5j;an b1 

rtn'i'i:?s •re fr L1or.d by j.,N n':tmor of the 	fersnocts. 

fhece aftershocks 	n?r11y occur  in  1-)u1tor,r mnner, 

rid tier 	re generr11y auite 	fw sm?il feroe 

within the period of two comprtYe1; 1rger after.io:cKs 

This phnocnenon ws noted durng the investirtion of 

t 	(.upic.Tngir ertrlau2ke. 
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THE Ar:10r11.41JAxE 

i3cjC instrum:ntl dt of cli tha sizeeble 

erhquckes re recorded itomtici1y ct n.snerous seismic 

- 	 tt:.on 	pred ,11over the world0 The time of origin 

of 	rthake, its fOCuS rnd epicentre Pnd the mgnitud.e 

etc., 	computed from the b-,-)sic dtc obtined from the 

vriouq sttinns. 	onbly accurpte inforrnetion is 

compiled in this way, and is vilble even for those 

erthqukes which occur in remote tnd compertiveiy less 
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iihited ree. Th 	picentres --nd foci of the ePrtihquaKes 

computed in this rnnner, however, nre libl to be Cs 

fr s 25 k:ilometers  (15.5  mil:-s) off from the correct poinL 

Jipis-Tengir crthqieke rind the "ftershocks sirnilPrly 

were record-,?d  Pt mny seismic sttinns locrtd in n1most 

ll the mjor cuntries of the world. The infr\rmtion 

regrdng ciie crthqueie, es computeci by  the US iiepCrtment 

of €ornrnerc, N.C.A.A's  (N.tirnl  0cer1ic 'nd Atmospheric 

Ad  -11 iriiqtrtion  3)  Lnvjronmentl reserch Le oortorj A  t 

Boulder, Uolordo re os following,:  

iJte: 	 3rd September, 1972.- 

'P 'm 

972.

Time of origin: 16 hrs. 48  mm.  28. 	cc G'T 

(21 hr- s.. 48  mm. 2o.8  SCC  'PST) 

l'ocus: 	 36 kilometers (rbout 32 miles) 

:picentre: 	36.0°lt.  N;  73.  4°long, E.. 

Mgriitude: 	b,3 IB G. R.. 9c1). 

For 	better understnding of the nbove inforrnCtion 

by P per,-,n insufficiently versed with seismology, the 

trs uced herein re expliried below: 

Time   of o  'jjr'1:  It i th time when the crtriauke 

nrigintec t its focus. As the siiock wves trvcl 

through tae crth they t:-, ke time to 'ch to the 

recording sttions. Th'- time of occurrence of en 

erthquI:e t certein pLoc, tierefrre, cLepends minly 

upon the ctistnce th place is situtd et from the focus. 

Th time of occurrence of en erthquke t C seismic 

stt:r)n is recorded in iMT ('.'recnwich i-ien Time), which 

ic  five ours behind th PST ( 	Pkistn Stnderd Time) 

Focus:  Th? focus o 	ri erthquCkeispoint (or n  volume of 

limited extent) within th erth from wicre n certhqueis 
o rig integ, ]'he dptb of thQ  focus varies cosicr!bly in 
d1fernt 	rhcukes end eccordingly, erthqurks er t4 l.ifi. 	 70 ki1ortres), rteñ-ed't 
(between  70 end 3'0 



kilomtrs), nd cLep (b1w 300 iiilomeers) fOCUS?d 

rtiak., Th .sh1low- focu .d qu t%.ec  re 

gnr211y or a hzrdous thn th 	n m d i - t -  n n  

Qf) focu'ed orc. 

m  Gipi-nir erthquke with 36  kilomtrs 
dep focus ws thtis 1ow_focu-3d_ 	rthq:ke. 

picr1;r: Th epicentre of n erthnuke is  P point 

(or nn re of liciitec1 extrlt)  nt  the errths surfc. 

vertic1lr 2beve t.ie focus. Th? mximuin amge to 

th life Pncl property g.nerlly occurs t Pnd in the 

vcinitT of the epicentre, nd P sthe djstnc incre2es 

the erthqL1ke ffcts P re relatively reduced. 

Iignitude: Th mgnitude of  Pn  erthque is n unit 

desjned to ipsure th reltive release of energy 

t the focus. The more is the relese of energy, 

will be the mgnitude nncl the more intense will - 

be the effeets of th eerthquke it the surfce. On 

Sc21e (Gutenberg Richter Scale) 0 is the smallest 

recrrctd erthquke nd 9.0 is the lrgest known. 

r0  farm 	icici of the n.mount of energy relci. 
by n erthq'ke of mgnitucie 5.0 Shumee (i9552 p.) 

rnde cicu1?t1ons qnd reached to tie conclusion.,-, tilt 

it would be 1021  ergs. -- equivlent to qbout 

20,000 tons of  7,T 'r' chrge. An increPse b. on unit in 
t-• mgnitude would r'?ice th energy .relene by 63 
foics (Asd, 19(A). 

th 	mgnit Lid e of t 	Gupis-rngir errthquke hs 

beri ciculted to be 6.3-. which would be equivalent 
to n amount of energy released by 	chrge of over 

20 million t, ng of TNT. Th erthquke, in terms-
of mgnitude, ws of moderte to severe kind, Pnd 

prohbly would hve produced much more dm---.,  to the 

life  Pnd property in similr conditions in cse the 
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epicentre hd ben c1oer to P densely populted town, 

In terms of intensitr the Gupis_rnir 	rthquke ha,; 

been 	tmrt.ed to  be tt of viii on 	sc1e (modified 

Merc1ly 3c1e) t te epicentre (description of I"i.M. Sc'le- 

ppendix II) 	The 	 with diminishing intensity wFs 

thouh felt Pq f'r south  Ps  Lahore but th extensive drn:e 
to the life nd property caused  br  the ertriquke was 

restricted to tha imr dite vicinity of the epicentre 

(within viii iso isml cntr enclosure- r.iPp No. 1). £h 

other plc-,:,s nt which the erthqui.e 	felt with the 

estimrted corresponding intensities re  Ps follows: 

Plces 	 intensity (on M.M1  %1e)  

1lislpur 

Pesh'wr 	 IV 

Rwlpindi 	 Iv 

!.oht 	 IV 

Jhelum 	 III 

I'Ing1 	 III 

Lhore 	 IT, 

Abbottbd 	 vi 
Tngir 	 Vii 

VII 

(* IJt supplied by the 	imicSect.on, ueophysicl Cent.r 

the 2oliticnl Agent, Gilgit, in his inspection report 

of 18th id 19th October, 1972:,. hs mentioned iy percistPnt 

enquiries in th ere revealed that some people hd seci 

f1shes of fire n  smoke in Sorh riountinc eiind coish'n. 

The utho also ws informed by the resident of the 

queLe- ffected ree of the mnifestti.on of some Kinc of 

stn.e 1±ht 	t the time of 	 the ertriqunke. 

According to the sttemens of riny locd people, it "pear 

tist tiougi the  w101e eree ws i1luminted during the 
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ertiqik, no prticulr srurc of th 1iht or th fliis 

sn. Th.? liht probb1y wr cornprbl to th 

li'ht' cp,icd du  tr 	t ?lcricPl dischrge during e 

tnundrstorm; th only diffrnc9 bin tit in this 

th lights 	rior prsistnt rind  th 	orc WPS not visible. 

Sini1r iit its, wL1jC: hv b?n CPI11:-d 

lights', r v bTn n nion.d in n1raost P11 tn r.ports of 

l2rgPrthquFks throughout tti wrrJa;  yt  tri. 	ctul 

CPUs or tb.. ph:.rnomrinr rsponiUl for th 	lie  hts is 

lot I:nn wltJ crtiniy Sorn P'itiors, howvr, sugst 

t1T1t SUCh 1iht 	dua to stticl .lctricity produced 

by th  rltiv c1isplPcr:12ntof l&rg.a,  crust?1 	bloci_ 

dur:.n 	n 	rthquk (iücht.r, C.1., 1958, p.133). 

The Aftrghocks 

Tha 	trs:ioci: of th? Gupis- Tnir Eprthquqkcc, wr 

still ctiv 	t ti tirn of th pr?snt inv.stigrtinn 

(1t 	('cto.r, 1972). An wt rq 	of 3-4. prcptib1 

fshock 	occii'-ring v9ry dy in th vicinity 

of th5 	1)icrItr of th rvin 	iock. 	xc?pt for 	few, 

rfoqt of tn 	lock wr of low rngnitua, --),nd 

f.1f; nly in th ioidjta vicinit' of th 	picntrl 

It ws notd t,-it th 	ftrshoct.s of th.? Lzupis- fngir 

rtiuqk wr ocurin; in ' :iulstorY 	mprlr1.r, j. 

lr). ftrshock 

 

w!-,g fo..lowd b; 	numLr of frqunt qnP.r 

ftrshock;  -rid  then 	comprtiv1y lonr quiet period wPs 

fnlIow.:d b7 notr 1-r'-,-a 	ftsrshoci, 	:.ignitud o.' the  

lrgt-)ftriock wiich occurrd t 13 cirs. 42 mm. 1b.1 
59€  GMT on 4th 9?pt9n1r,  1972, ns is ppr9nt fromppndix -Ti.;. 

wc  5.8  on G.R. scl9. Accord', 	"rth's 1w tn9  mPgnituC9 

of th9  lPrgct  ftrshock siould b about 1.2 rnPgnitud9 111 

then th?.rriPin shock, but in prsnt 	t 	lrgt 

ft:rshock h"s bn only 0.5 r11gnitud9 1s then th9 n1in 



chock. This indictes occurrence of nn inuui1y lre 

ft-;-- rctho ck. 

In some intnc.s, when ftershocks of  P mjor 

rthci hva cnrip'rtively subciCted, t!z 	re 1-i2s noce 

Pgin bcr hkri by n unusuily lorge ftershock. Such sink 

he occurrr 	s lte ps  P  yer or so ft:r tiie min sriocL, 

nd accordingly re called lte ftershock&'. These strncks 

hve generlly been followed by 	series of their Own 

ftershocks. Th rgnitude of th lte ftershocks hs elw y: 

been lecs  thn the mgriitude of th main shock, nd unless 

their epicntres Pre closer to more popultd srsps, they 

generlly produce lss dmging effects in comprsion to 

t'ic min .siocks. 

Th 	ftershock in 	- Tngir re ordiri2rily 

would have ubsidd by now (erly Fehrury, 1973). if the 

ire2 in ner future is once g-in siken by an esrthque 

of cr'nsi.drb1e mgnitude with fo1lowin 	fterchoczs, it 

probbly wrwld be the 1te 2ft5hoCk, which would be of 

lower rngnitude tn tht of the rnPirt shock. A 	1n Ct: of 

higher m'gnitucte, or even cnmpble to the min shock in 

the ere would rien 	nw erthquke, which °s ciiscused 

erlier, i 	lw'ys possible in seismic?lly active regions. 

The 1Jrnges 

Investigtirn for the dmges 	usd by the -rupis - 

Tngir erthquke hve been conducted t .severPl pl?ces in 

Sing,-)l nc-  Gupis rh5i1s of U±ljt AerLcj. Following is 

bri.4 2ccrunt of thinvectig2ti-'ri. 

Singl  

At Si.gl, 	town 2boUt midwey between Gilgit and 

Guoic, th dmges cused by the ertiqueke to men-mc1e 



Oructuroc,t ore o.brvcble. 	iost of th bui.ldings in the 

town h'v dveloped crcLs nnd quite n few poorlj constructeo 

no -j,-,,z-.gh've Co11'p9d. Th crPc 	in the w.11-built oui1dins 

like the trne-biii1t Phi Rct houce,  etc., hove b 	noted to 

fr1lpw roii,;hli 	et pte'rn. n: wtrn w1ls  of trie biii- 

(tings, in 	rp I tive  devlop.d vertic'l to hib.L1y ThclineU 

crci,  nd the nor.hrn ncL southern wll have either 

aevc.oped cnmp'tive1y low- ng1e crcLs or hrve rer.in.d 

uncniged. 	h? 	stem 	 yin like those of the 

ster wlls, h  ye c.eve10p.d high rngle crcs. iurtienore 

the 	stern wllc of mnny bui1d±ns in the town nave been 

loosen Pt the joints with the other two wells- probably 

bj the e'sterly "pusi" cruised by the compress::.onl wves 

origJ.nPtng from th epiceotre, which ws to the west of  ttie 

town. 

N0  g 1oicl  i'fiCt, like lndslide, rock-fll, 

ficti' 'nd fsure openin, or development oi  P fult trce 

etc., hve ben observd or wee rejorteCL in the 

upjs 

it Gupic, the d'rn 	cn.isd br the erthqwke hog 

ben nn' iens tn t Sin  
g1. Alrgt  prts  of ll 

the binldiri.s in the town hve either b-,-,:,n crllped r:r 

bd]y 

he tern -co rn 	 b2 the bicings, 

' g'-  vrl, hv_~, 'b -----nffcteciTtheworst. 	both trie 

r'mbl:n<.  5'.1nlCIQ of the fterhock, nd the snoch. WPVCs 

t 'Zi?1vCS,  W?e felt cnfll:nL rrubt1lT frora trie south-

tern dire Ct:. rn, 

A 	X%. 1  .d  hve been reported be:ng killed by 

tn? fl1ng roofs, W1ls e tc., of .-I() 	at Uupis. 

Geolo icl effects, however, like lpn ii 	rock-fell, 

fr cture md fissure openins, etc., hve neitrier been 

observd nor wee re:orted in  the vicinitf of trie towni. 
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Hrnrn 	Uchhjir 

T'h: wr'st ff?ctd viI1s in th Up 1. 	hi1 

th vii12;-  of Hrnrn 2nd  TJsimur, situtd t 	mp CitPflC? 

of bnut 13 rniis to suth-uthst of GU3IS In 	1ti  O1 

(1i it, iN1h). 	A1r!1ot 11 th hou'zs i ti two vii]gs 

.Alithr bri cmp1t1y dtrr)yd, or !'V"V":'sv?r17 bri 

ar.L;::a. 	crck p'tt'-'n 	s not&d in tI? w11 	t Sin1 

nd (iupi, tvV riot civ1od in th mud-t.1  hois  t t-i 

two v: 112gs; th "dbri  tbrnw1  iowvr inaictd 

ortiiwtr1y rush cpucd by ti compresion1 wvs. 

Go1ogic1 Ifcts 1ik 1ndslid., .?tc., wr not 

0 srvd in ti 	 Srm bou1drc, howvr,ro11,Ed down tn 

rno tin tpin side nct tirby (?), 	t p1cs shr11ow tr1. ncs 

wr formd inth 	ft i1uviuxn. 

Nolti nd ¶31k 

'h dmg 	t Molti nd Sii vii1rg, w.icEi re 

SitU2t?d t qbrut 11 mi1 	to southwest of Gupiq in th 

i31tI Gol, hv cnmp't v1y bn 1&s. iIoct of th? d"-:  J. 

of prt1,T co11pcd mud w'11s, howvr, wr noted to b 

tirnwri roughly towrds sout:i bcue of th dilrtption 

w v' 

Gn1o;icr'1 ffct, wr not obsrvd in t 	vicinity 

of tha two  vl1gs. 

X'T GLTJiCN S 

As not?d Pt nlr.iost 1l the vi1lg 
	

nd towns, 

th r!1'ximim dme tr the bui1cii.ns, nouss nd other 

m'sor1iy structures i1's ben imparted by the cr'!;ipre ssionel 

wvs, nncL r-'nly alittle, if nny, by the ailtton wve 

uthor himself hd noted the cnmpres:onP1 waves  to be - 

more pronounced in the aftershocks occurn 	t trie time of 

the present invtition! (the co ,resjonl WPVCS, in 

siniplct words, 	We 	pu 	from the epicritre rid 

th djltt..on WVeS - push towrds theeicentre). 
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rhrmny vriblc nd th.? dductions rnra 

riot so simp1 but inth 	implst moal whr th 	picntrl 

ic div1dd into four qudrnts,. th comprsonl  wPV.s 

Prefelt in two op oit qL1ndrnts, nd th diltt:.on iv-nvei  

in th: otrir two. At, 	i tr -je plc 	hr twE invstig?tion 

wr rnC 	ft?r th Gupis - 	ngir 	rthqtiK, th 

compssinnl wvs wr found to b pronouric&d. Prooly 

]..l th pl'- c, from Singl through (upis to Hcirn nd 

Ushkur, (except  Tolti nd Sik) 	jtutd only in on 

n  t--#h  ci  qudrnt, ndconsequently  r1. ceivd only on - s" 

	

of nnck wvs i.e. comprsionl wv. If 	is 

trD, ccord±n to iodgnri, J.H. (1964;  p. 104- 10(-0 )  the 

t-r-ca of th fu1t du to which the 	rthquk occu'-'rd, 

would '0'.hly b ror'ntd by ttia notiwt trnc1in l:n 

ro'.ihly i?rirripocd on trip  stright liri btwn th two 

djcrit nudrntc. Th fult trc jts.li, howvr, my 

or nij not, b visibi? t th surfc. 

RE C1liviiNiJA:'lCT 3 

L'ha 	s mntion?d ?Prli?r, fll witnin 

cismicLly nci tctonicllPct-.'-v-,=- rgior1 'nd is 1wys 

vulr1rpbIL,a  t,r 	rtiqu?s of int,?rm?aiPt to h-1-6h 

m gnitucL. Nothing, obvious11 c'n ba done to qtr t1'1-,:,-cza  

&rthquk.c, bit 1,v?1i-b1ilt buildings with good mterils 

rd 	foindption cn corict1-:,rb1y ininimiz tha drn 

t,r' the hfa nnd property. 

• Jn is situted in sl1c 	r?gion wh8re innunrol 

yr.  Th b!1ilain 	in th countrr g?rl?rPllj 

hve light but strong wlls which cn ?Psily withstnd 

rfloQ?rt? o svr 	rthquk? shocks. Similr hiht but 

strong wlls with 1ocl Prchit?cturPl touch?s Pr9 

r?comanid for th? 	Roofs of th? houS?s should Piso 

b? hiht but rigid. Th houses, pr?f?rPbly, siou1d ba 

built on consoljd.t?d rocl-:s rthr thn on loose l]viujr. 

I 
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When pinruing for n new township in the re th 

building crde, Ps exists in Qustr,, sciould be dopted. 

Con.structinn of single c1os units. re  1wPys preferle 

over open 'E" or 'IL" shped buildin.s in the seimic1ly 

ctive regionc. (uett i3uildin.g Code rny b obtained Pt 

nomin1 price from  QuI.tt,? k1rnicipltt 
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Ai, P E.N ij  1  

'GUrI S-- rA'J(.iIR EARTH .UAx 	LJACA* 
Origin 

(GMT) 
hrs. 

:rd 	p?72  16 

17 

	

TI 	 23 
4+th 	p'72 00 

00 
01 

	

it 	02 

	

it 	03 
06 

13 

	

U 	 2 

I If 	It 22 

5th 	p'72 03 

	

II 	04 
U 	U 	09 
7th 9p1 72 04 

17 

	

18th U 	"  21 

26th 	19 
27th 	it  09 
12thOctt72 00 
13th 	it 	05 

15th 	' 	" 	14 

Lt1tudi 	Longituct9 
(cgr? 	(Lgr? 
north) 	ct) 
mm 	.c. 

48 	288  36.0 	73.4 

46 	17.2 36.0 73.3 

03 52.1 359 73,3 
14 10.0  35. 	73.4 
50 	26.7 	36.0 73.3 
23 49.5 35.8 73.3 
36 17.1 35.9 73.53 
51 20,9 	35.9 73.5 
20 45.1 36.0  73e5 
42 181 36.9 73.4 
06 	24,8 36.,1 73.5 

44 0.5 	35.8 73.6 

C8 00.7  35.8 73.5 
07 	27. 	35.9 73.4 
13 	57.3 	35.8 73.4 
24 15.0 36.0 73.6 

33 48.5  359 733 
42 00.3  35.8 73.5 
10 31.4 3690 73.6 
18  11.5 	36.0 73.3 
21 14.1 35.9 73.3 
04  36.7 35.8 73.3 
47 	53.2 35.8 73,4. 

rnctxs Upth 
(Ii101ts) 

36 

norn1 

it 5.b 
35 
68 
nonn1 
36 
35 

nonn1 

it5.2 

56 

45 

norm! 

it5.2 
it 

It 

35 
nonn1 
62 

49 
nonn1 

o3 

iL;-1i- 
tiid 

6.3 

5.1 

5.5 
5.3 
5.6 
5.2 
5.3 
4,7 

5.8 

4.0 

5.2 
5.2 

4.8 

5.4 
4.8 
4.9 
5.0 
5.2 
5,2 

5.1 

S.No. 

0 	iIjn 
Silo CK 

lAf t-~!  r q~i- 
c ck. 

2 	1 1 
3 	U 

4 
5 	e l 
6 

7 	U 

8 	it 

9 	IV 

10 	( 	r - 

11 
tho 	k. 
It 12 

13 	if 
it 14 

15 
16 	" 

17 	u 

18 
it 19 
II 20 
U 21 
It 22 

*  rh9  d,-t,- h ,,- bn criputd by the US Dprtmnt of Uoanrc, 
ticn1 0cnic--rid Atrnosph&ric Administration nvironmnt1 

Parch L, bn'- tory, iou1ur, Uo1ordo: nna mde '-'w~-Llp ble to 

the cluthor by th ceisrnic 	ctnn, Gophyici 
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M1!ZRQLL1 INNsIrx sCXLi Qi? 193J. 

(Abridged) 

I. Not f'1t except b;T  P very few undr especially fvourble 
circumstrices. 

II. Felt only by  Pfew peron.s t rest, especillJ on upper floors 
of buildings, delictly suspended objects 	swing. 

IiI.Felt quite noticebly indoors, especil1y on uiper floors of 
btiildins, but rnny people do not recognise it  s Pn 	rtt1quke. 
tnding motor 	ny rock slightly, vib't:cn like psing 
of truck. Uurtnn estimted, 

IV. Uuring the dy flit indoors b rny, outdoo:s by few. At night 
some wkened. 	she, windows doors d:sturbed.; wlls ry  make 
cr'cking sound. Senston like' heavy truck striking building. 
tridng motor er.rockd noticeably. 

V. Fe)t by nerly ev?ryne: mn 	wkd. 3ome djshs, windows, 
etc., brken q few inct ces of cr'cked plter; mstule 
objects over-turned 	i)isturbnces of trees, poles Pnd other 
bjct sometimes  ritjed.  Pendulum clocks my stop. 

VI. Felt by cli; mny frightened  nnd  run outdoors. t3orne hecvy 
furniture mr- ved; i few inst?nces of fllen plcster or 
chimneys. ng slight. 

VII.verybody runs outdor. tmge negligible in buildins of 
/ 	good cesign PnU con.structicn;slight to modercte in well-built 

nrdiriry structures; crnsiderble in porrly built or bdly 
dsignd structures; some chimneys broken.Joticedb.y persons 
cirivin; motor 

'iII. iJmPge slight in speCiily designed structures; cnnsiderble 
in ordi.nry substntil buildin.s witr pr'rticl crllpse; gret 
in p-'rrly built str'ctures. Pnel wlls tirown out of frcme 
tructures. i2.1 of chimneys,  :r  ctory tcks, columns, monuments, 
wll. Hevy furniture verturned. 9pnd nd mud jectd in 
.smrll Prnourlts. 	Chnje o level in well w''--,-?r. iturued peronF 
driving motor crs. 

IX 	coniciercble in spe cicll.r d.esigned structures; wl1 
desig.nec fr'oe structure thrr-wri out of plumb; gret in 
substrntil buildings with prtirl collpse. i3uildings iifteci 
off foimcttnn. uround cr cLed con  spi  cuously. Underground pipes 

some wall-built wr,oden structures d.?stroyed; most msonry cna 
frame structures, destroyed with founcictions; ground bpdly 
crnckeci. 	cils bent. Lndslic1es crnsiderble fro river banks 
nd steep slops. Shifted -,Pnd -,nd mud. /vcter spl 	( slopd ) 

- 	Xe  
A 
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over brii. 

XI. iw, if riy (n nr1I1 	rtictr' 	'-'r.Pirl Ct 'fl1 fl . _r1Ct 
dcrryd. Brord £icrs in Z.roud. Unarround pi 
cip1t1 ,r  nut of 1rtn_1inp 'ricx 1ricI s1i 	in 
coft r2'md. Ri1 bent çrt1. 

JJI.1JPmP 	tnt2l, •Jvs 	on  L romd s!rfPc?'. Lines of sih.t 
'ici  1v1 distnrtci. Obj.'ct tflrnwn pwrd into tri dir. 

A 
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