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Sedimentary Rayleigh waves across the Gangetic basin -
A preliminary study
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AB~T IL\('·T. ltn}"J"il!h "'<lWI l lill!ll ' rlliull in raug!' uf 1H.·riuds of:; to I.) seconds frum n nu mber uf ea rthqua kes has
lieI'll Hlndil,.1 for 1'1Itlu:I (' rn~illg tho Gan gl-till ha Nin. Th o result s huve ),''I 't1 compn n-d with t1l1'on't.ica llllul.h·I~. mosuv
with a singl" layer. Tb cy rudicetc the variat ion uf the dept h of th e low velocity sedimen ts from one puth tu lllloth,';'
within th e basin.

•

1. Introduction

I n an. ("llrE('r pa per Cha ud hu ry (19(jG) 1Ir('Si'nf ed
t he resul ts on surface waves with per iods l'xc('('(lilll-{
twenty seconds across tile Gangeti c basin . These
results indicated auumg oth\'n; a thickno-s of about.
three k ilometers of low vcloc it v sed ime nts at the
top of th e crust in the basi n. Tj~c p resence of such
sediments is, however, known to show itself more
pro minently in ita effects 0 11 surface wave-s of
periods h'~s t han twenty sceond-, Ol iver a nd
Ewin~ (l9!"iH) have di scussed the effect of s urficial
sed iments on such waves awl huve shown that
:-<OIl1C quanr itut ivc cstiruntr-s of sl'{rtnentary layer
thickness could he mad e from a st udy of the dis
Jll·rsiull of these waves, Sh urbe t (HHH) hus lIl", ·d
the met hod for HIl estimat ion of the thicknees of
sediments ill the )!ex ;(:an Geo sv ncliue. I II t he
present st udy a sim ila r a tt em pt J ~\.s been made in
respec t of th e G'lll.;;et ic basi n.
2. nata and method used

F or th is st udy t l ie Lo ng I\'r;()41 s t ~ i~ tIlograph

records of Deill i and Bokaro have hoen lUR'1.I.: Th c
Delhi inst rument. are of ti le WW S::; (30- 100)
syst em and those at nokaro ar c the ! )rt.'tls-Ewing
seismogruphs loaned durin g t he l OY by t hl' I.M1
mon t Geolog.cal Observat ory and wore operat.ing
rou ghlv as the (Ir>--811)-B sys tem dcscrilnxl by
Brulle, Kar" ""d Oli ,""r ( WGII). 'fl." particlIl" rs
of til(' l'l.lrt hqua.kt's. fl'('(lI(I~ of wllich Jla Yl' h("('n
llSl'{I. , are g :ve n in Table 1. Tll l'se have }'l'<.'n tClkel1
from t Ile USCGS ep:cl'llt ra l (·anl s.TIu: locat ion of
t llC ppiCl'ntn's a1111 t ] ll' wan - l'at lus (assumed not
to I laVl~ u ud ergone any r('fract iou} are shown in tim
ilul('x mal' ill Fi g. 1. This iliaI' incl udes all'o the !jOO
a IllI. ]000 ft contuurs to Mho\\' t he ('xtl'nt of t Ill' l"1.<; iu
iJlvolvt>(l in tI le patlls. A few typical n 'col11s arc
8110\\"11 in l rig . j (a- h ). Generally tIle vettiea! l'OIl\~

pom'llt rC'eonb have bel'n Ul;l'd, l'X('l'pt in the rase
of <'l.lrt h(Juake Xo. 8 am i eart ll(jllake 1\0. I1. In
t hcse caseKtIle l'I1.-.;t am i Hurth components rl'{·ol1l.s
were useu H:-4 t hose from. t he vertical tompollent s
were ci tlll'r not a va ilable or not d ca r.

TI Il~ I'cl'iothi of the waves st ud ied raIJgt:11 from
allollt. 15 ~' CC to about [) see a nd tile instrumentul
phase-shift cor rec tion , wh'eh is sma ll at th ese
1'1'riods, ha:; not. been applied . ..1s th o l'p:l'l'ntra l
distances involved and t he II ~Jlgth of th e wnve
tra ins 0 11 records were in most cases small, ti le
peri t a., of the waves were measured di rectly from
peak to peak 01' trough to tl'Ollg1l. The cnlculation
uf t he group velocit ies wer e dune Oil th e culcu lu
ted epicent ral dstances.

It may he seen frolll l1~ ;g. 1 that the wave I'atht~

t raverse th e Gangt,t ic busin in dflercnt rl'gioll~.

Of those recorded at Delh i, th e path fWIlI ,;ar tl, 
quak e No.1 traverses the sou t hern muru in of tho
llil.....in frum Bihar through Uttar P radesh to ]) ellli,
wh ile t hose fl1HU eart hquukcs Xo..s, :? to Ij crOSH tho
basin in til e Punjali /Uttar Pt urlesh reg ion. Similarly
ear thquake 1\0. 8 recorded at Bokaro gives a
t raverse ae ro....s til e Bengal regi on ; waves Irom
1·,lrthquakc No. 10 pa,, 'i mostly ae ro.."i.... tJIC uor t hern
margin of the P eniusulnr sh ichl and those from
eurt hquakcs N'0 :-4. 7, 9 and II cross th e basin in
the Bihar region. Th e dispersion result s in t hese
different r egion s are given below .

3. Results and DiscussIons

Th e group veloci ty of Haylcigl l wnves Irom each
of the eart.hcl1lHk('S lIas hl'l"l1 plottecl agailL''it )Jf'I';ol!
a n.cl tl! (L:-:e arc shown ill F igs .:J (a tll k ). To (.na l,)OIlIl
('Stimat ion of tl, c scd :mentary layer t llirkne~'l'j

t hl>()l'ct ical CUI'Vl'S for a few ll\uclcb h.ave al~o be('n
ind wh,tI in the a hove figures. The Blultt'ls uscei
arc t ho:-:c of lI 'lo"kell , Stu neley , K Ulla i (rJ. Ewi ng,
,' arclt,tzk) aw l Pn'l':'\ I Hi); ) awl on e ealculah."tI. from
CAN::;!) (llnllw allli j)" I"II" 1Il I!)i;;l). '1'1", ,letail,
of t ht'sc motlels arc g;Vl'n ill Tablc :? Th e infert'llees
rcgarllillg tlte thi ('kn l'ss of 10\,\; vdodty sc·l1i lllelltary
layer which coulU he drawn from a compa.l'i~·(Jn of
t he ol)loit'l'vl'tl resul ts with the (;u rYl'Z:' for t lie Illud eIs
a rC' shuwn ill Ta ble a. Except for Kanai'Mmodel ,
whi('h tlifTers frolll tI le ot11C1'8, t he iufcll'Cll la.ycr
tJlil·kIll":::=fCS art. fa irly tl ot:e to oue another.
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