¥k E2 HE W E xR Vol. 34, No. 2

1991 £ 3 A ACTA GEOPHYSICA SINICA Mar., 1991

Bl fEBAIA T —PE AL e R
Hh T = SRR B A BRI

An4%#D K.-Y. Chun® % fEV
G, F, West®? R, Kokoski®

# =

TRIBFE IR A 5 — IR L 78 R i ARSI X Y 59 R FHREMC RN B
P RERVINE, AR ERRETERE T IZHX MR = mE S, SRK, 5T h
B (o—skm) ERBERIA SR LNPEBHRX MAEERERE; F 2B (5—10km) R¥E=
B (10—15km) B3 BE BT 28 AL BN, AN RARRS ELBR3S 475 SEPUR (15—25km) 1 31 WK
ERE,—NMEUTHBWI RN EEERTE(+4%), EEARENERE—; 5— R4
THERARSELUTHREERTE (—4%). HE0OHNOMREMRYBEIHETH,
AN R R R — M EFE R R EHE LT L, (BHEATRATE M AR A HE R A RE RS,

REF IR RAL RN, B R AT R B, R TE B, KRR

—. 5 =

MEEALMNALE B IR B EH A H, — K ENNW—SSE [[4 &IPSR AT
—AERE R R, BRI EM A BT EREHEN— M ELNRANBBESX. HEtL,
I HEW ERAEREAMBUERERKNER(XEBBHB A KLNHEY La Mal-
baie, 1925; Timiskaming, 1935; Cornwall, 1944)3~4, iy, ZFHFHNHBLEEHE
mEEMHA—.

EER,CEFSXETR T ZMBHOMBHRERFIE, Sbar K& Sykes™ i Ti%
HBEW R XAERT EANBIREE MM KRR 25km R, Yang K Aggarwal® £
HT EFANRERE, EREARRESRIUIBREE—B/NT 5km, FELEEILKTE
X, BERER X 18km, HFEIETIREFTAWEFZRIE, BREE L 20kn®,
FOISyth[ﬂ.Fﬁg'ﬂi@}i%ﬂﬁﬂﬁﬁﬁtt R BRSNS, R KEIRYE
FENBR, XN MBLOMARH THHRWENBERE, Hasegawa” HFHRTRHBXAGH
TR NAHRE, HEHBATHROREIEDR LHFORERN BRI GEE
RN, Wahlstrom™ Xt P48 H A5 — P RAL B A0 30 ANBE T BIRNLEIM, &

* MRS & &V B IRE.
1) B# 2 B A 610059,
D) MEASHEKRE.

A3 1988 4 11 28 HIKE, 1990 42 5 F 25 BRI M.



162 W OB B B OE R 34 %

AEERNABRDBEFEN, —RBEILERTE, NS5t B T EAEE,

B 1970 LIk, MeEARERINEX—BRXET T ERAYUENBFHRLEW.
Hi, GOEH N R RAEREINEEREERNRATENER, EEUSEF-FR
FHTUAEFENAONHEREE., FIARXESRENMRRE, ERIENBERE
TR R R RS,

AXFAHLERHRES WIS KT BE AP MENE, XRENEE—ERALE
R T S R B AT U, DI 30 % XM 55 RIS 4 M A , I S5 0L R VS B i vt
AR EG B R, B R THE T S R S LR R AR,

VB BERE

REKBAL T Ab 4 43°—47°, 0L 71°—78° , KA BESN A 1 Frorw.

Bl 1 FIERA PR R 1978—1987 FRYMBIET)

B 2 RSB RS ST, U A E R DR R/ R
Welll, AR R ETH G TR R A, RN BARREE X %S5, Bk
BBk s RIS R SRR ek, I AR R LR
B, CEFERERBEYSHEFE, XHAFBEAHERTREBSNNER
BRI,

ERF KNt 59 NG AN B RN, 5 — S M b E N S S5
BT R ARG — BAE R, — R R AEIR B AR 1A 4y 9 267 3% 0.01—0.02s,

1978—1987 £, ZEBFST KR PTIT FE] 0.4—5.1 B (M) 300 R EEF FR K
[ 3 M B R, AT IR IR R B/ T 150km RUELW P IRBIR B8, DURIEWIE
BEARERBAIRERIREL 31 RFE, M 300 @ hskh 171 s, X



28 RAFE, K-Y.Chun % FIEERIAGE—TO b MR & S R R R 163

N47° 76° 74° 72° W

WAL g
HERAR
HARAK

B 2 FIRERER 5 — PR L ST R A S AR X A 9 88 7 R4

78°, 76° 74° 72°W
N :AN
= Zl
a Yau
A
D ® ry
° ] . 4 o
a6°f L . 146
f ',. LY or
& ' £
s & ¥ b~ y 7 /R
| 3 . v
0 4.0—4.9 BX# ‘b e 5l .
p 3.0~3.9 yy 14 . vy
o 2.0~2.9 L k) sl
b 1.0~1.9 o, b 4
. 0.0~0.9 - s \lﬁ
A
“ AN L ue
4 A‘.%
A A 4
A
Nt " | 4 .| 4
A . o
»
|
78° 76° 74° 2t W

& 3 ﬁkiﬁéﬂ‘ﬁﬁﬁﬂ:ﬁﬁﬁg 171 RIE R E U537, LA R HEAT BB B bk 27K S 257170 89 3 1 R 43

EWREFEM, BPERERAKRT 21km, RBEREIRZESHH 0—£2km (50 k) K
*2—+5km(121 ¥R). PhEHBHE R S ¥ mE 3 FiR.

ERTRIFEEMR ZFERERFEN, AABESZHRE, X-KBEEEETFEA
WIEEERAETIMR, Yang F Aggarwal™ 4 T ML M6 R FIER AT H 55



164 w OB ¥ B OF i} 34 &

EEEA(E 4 PERFT/R); Mereu® FAF AR AT EESH T RKER/REEF
HiFS R, DUS X B Mohajor B4 B AR (EIFERTR) REAKIBKX
(REFROWAM AR,

& LR, RITAUTE&ERARXNFRFEH AT — AR EHEF NS BE
ERA(AREKTR):

v(z) = 6.20 + 0.0203z, )

Kb v B YA CARL km/s), # HEFCEr km), 6.20 AR ERER, 00203
AEHEEBEE.

Y (km/s)
6.0 65 . 7.0 7.5 8.0

0 R I\l i | L -l LI G | l LI B T § l T 3 3
i
R

_— v12)=6.20+0,02032

30

A
i\
Py
i\
\ \ \
oo T A L T TS A LA T TR
\ T 'i
B I i
- MILEEBRR '
L — AR T L BK
B (km)

B 4 FESE-ARLREEREN S R
HLSE AR AR B AL, AR R AL,

=\R®E A E

FARRBRBENFARIBEEBTR PHBN=FEZ SR, -8 B Aki %
AW BT E, MERETREEARNER, CHERE (ART) W) EZHH,#EX



2 8 kA, K-Y.Chun % [EREA R PRSI B R =R B A R AR 165

PR BE LB R T A RO= 4R OGP Y™, Nakanishi [T ART k5
Aki HEHMASEA", McMechan T8 T ART B%E R W Stk T 43 o S 5 [m] A1,
A ART HERFEHFZ=4EENAT AT SHICEI19], TE MR % 5 &R

& 0(2) AR BEEER, BHITROBAEREARAIEAF LSRN RE, &
—HREHS BT RBERR, HTSERBE s = 1/v, BERENRSY

As= AL (2)

)
v5

FiNTRBRERE i MNEHNERPEERNKREN
At = jr. Asdl + (a(;x > Ax; + (g;‘i >Ay,-

+ (a:,.; ) Az; 4 At 4 ey (3)
Oz

A T HHBHERRE, ArAynAz; & Ay HARBIRMERENPREE, ¢ 28

FENLIIR 3 T 8055 T DR O T, %’;f\ "’a’;" . aa’g BRI £ayaz BB SR
WA — Bk B RE SR 2 2 B, (3R e 2 — TR AT LS % |
S A:dl=él,-,~kAsk, €D
Tii k=1 :

R Asy U8 R N RGBERSD, Lix HME i MEBRIAF I N EMBEBHERT
FhRPRER, TRORXABEN

01

Ox ) Axi

K
AI”‘ = Z liikASk - <
+ (@—) Ay; + (f’a’ ) Az; + At + ey (5)
Z

k=1
oy
FEG)RH, FERELEBRTHEITR SR EZMEER Ly THITARIITE,
ZREESFIEZEEGTAEMAER: v(2) = ¢ + Bz, EEYUHLIRTH, HE

BEN BRI LIS
1 u(z (1+'\/1—p,c)

%ij =
ﬁ e+ 1= )
2 1+\/1—-p,.,-u(z,-)

+ al_ﬂTln P,J”(z') s (6
;——§<Jr—mc+mv&—nﬂ@», (7
K, py NHRBBTHIRMLIHE
1, ﬂ:’lxii>’—1_\/1—l’:i"z N

il
o =

0, & x;<< ‘3'\/1"‘1’,7 ’
ll




166 HwoOo® # B OF R 34 %

oy = 2&1 ha 1.
RSO EARXY
%’;—i— = wp,;coS o,
6@’;’ = wp,;sin a, ¢€))
01 [£7) 2 1/2
—_ [1— 3
Oz v(z;) P (2]
A

_{—1, Hxi=z2 B oyi<yn
1, & %<« H yi>y»

@ = arc tan 2—Yi,
‘x,- — X;
WRBHERERERKETEARN
A
liik 180 P,-,"B’ (9)

AH 6 08 L@ 5 & kR A MR,
B() AREENZE A RIUTDURKEES — & BERE, i LR ERR
A EABCIEME. A7 RN T AR A B 4 M I R IR A BT RN R, (5) R R T

DB % F 34k B
Ax = 5t (10)
i AR A Y L, REENRESEIRAR
' WO, T A AR BTN
= | BidERE; x ABEEHERXNEERIRE
& R W B EMAERIIR 8¢ BN
2, ———e—as ERHR,
®L g et ART B—Fik iy, X E—%
o * SERFTRETE, & 2@ 9B &
raman B (AHE B R R R TG A B A
oot _ B PIRE) M 7 + 1 REREGRTET
‘ 4 6 8 0 ]
0 2 R ! KiteE
5 ART EpRfSRA x40 — w8t = Cais 20 o

<a,,a >
K 2 W RIEBEREEREERT, o 8K ADRE i TE T2 HESE
PRt B AR E AT — R, S B B kB I R R T A B AT — R , TR — KT
A B ET RT3 B R R A B RN 3T — R I I, R 92 Rt
BRERERERE, e S NEEN G L BRAE, BEN T—Re B SR IIE.
ARG ST, £ BREMBSEBEENIREY: BHE<Slkm, BEREE<+3km,



28 KRAE, K.-Y.Chun %5, MERIER AR EMBETH SRS HRKE 167

233 PRI , TR M X — R RAE 1271 AN E X P EEIRNAE, & 25km 1
b2 0 [l #% 0—5km,5—10km, 10—15km, 15—25km BJEIPR S E , #al# 50 X 50km? Y
ER (S HE 3). 7£500 X 450 X 25km® FORR N ILIREG 480 Pifk, WIHREEEE
MRARER. REIBEAOKSEmE S Fix, I8 =RkeRERE(E—2R
BRXHET 10 RFEROENKRENH T ECHEE £0.02s, B ROEEHENIRE
25 £0.03%.

M, kW4 R

] 6 % T B B A T — G el T R T AT MU I 7R 3k 25km Hb3E 4y IR
HIR, B THERGRESGRNEE, BT BT % UG 500 8%
A, R R R AR (P ERR I, @RRES). mETR, HIERER
AEEHEEENEE RS SMEP SRS ILAX. £ERILNLEE (B 62) BR%
EEE R, TR BoR 20 OB B (B 64), EOEEEHRAAT +4%, B—ERERE
RrFHBA T R BEACE 6d), TEAHE , BEMIERBRAN, BN £1%—+
2% A, FE 43I & B R 2 I,

E—E0—5km (& 62) BE—ENEERDSHELRETE—SORA, E
EER (4% )R FRER kI RS, MRS UEEE(—1%)REEE
BRI, LR, EN SRR R L ERCHE LR — S, BT R
B SURT 433 LS4y, ZETh SR Hh, AR AR BT B B 1 T AR R 2 s ZE
S HD D AR H K MR 35 1200m, ' S50 R SUR B S B R R ZERD B MR, AR & B F B
30m, BRABUERESE. ERHRITHEEER/RIMESENARSR,ihkd
FRITIE R 22kl R , B A e B AR BR AR ERE(+1%).

$-E5—10km (& 6b) AEEETLRK, BHEMEINNARE. BRUE
EREONT —1%) L2 R A 2 rh s X DL R 32 R AR R LU R B & B o
SRR AR . M) R BB A A P 1 R rh RS SR Je A T B R YRR IE
S,

#=2 10—15km (& 6c) AENRLRYL, LEFRHRBET £2%, ZEH
R FRRSEAEY X AN RE RN ERE R, ERENSEERSE, 5
RBTRA BRI,

#E 15—25km (& 6d) X—ERERGTHBE, ERERKESE LT
BB IR PR R B (—4 %), T ZE R A T — P b SR R A B T s R (SR
REE, BARKEEREEERE (+4%), S—EORETLER T b EH0E
Wt B AR 1) R R,

. W

B EREREERATR, FREBREENERZFFESHENERARESE LR



168 OB P OB OZE R 34 %

HWRESNM R R Ar, WX RE R SRR R T R,

ArTIbEREBHBERORERATER ILEIRPE LR ERE, &Mk
BALUFE EF T4 1600m, RIE 1931—1975 FXKENELE R, RAEME LD RIS
B LT REFEX 3. 7mm, HEER—PMELEERHFERE XENRR SR EF- =2,
HTFEEL EAMELTRSW G ERBER T, AR T BB BE ST RER
MR ERER, B, RIMNTEVNEZBNEEERT S FENTZTRAEE >R,

1977 &, BEMEBEEREEUFT T ATLHRERERRRAGFEOEZZWN, RHE
B FRA22km T #EE—F 6—12km WEBE, R SHKG—8) X 107°Q'm™,
AT LA s T4 100 5057,

1980—1981 2, XX S M (1ifE5E COCORP [T & H N M, 75 ey 8 35 35 iy
MEREWX, R THFE 18—26km FOHEIA+0BAUNR SR, ZR S EH—HRA
Tahawus F9ZEH 5. Tahawus FREARFEE B RAGFS KL S, #HlE
IR BR S R KBS BB TIRE RE 5.

BVRBESERES B L T 15—25
km RO4LER—KEREX, BRMER
HE SERER SRR AN B AR
. N TEX—mRRENEEYWR, &
FINARBTESNOYHESKERE
i, Aimm, Xt H AR SE® L E
EH R R B EITEY A,

ZRFHATMERR RS L ERE
AWrtkE EF, m5HE LT RATE
H R HZ RS BRI, OB
BRI, RERITEEBBIE
HE FERBAIBOBBNSEA &R
HRE. ERITUEFEEERLNR
RARR#RA, LR LAk,
PIEEPH A T E I EE R 6T Ak
ERBFBRES), N TFX—HmTENT
BT BTN S — PR A A RE: H@RSER P LR K &

FHE H SR E (A mGal) ROERIRATEEAE LI, HebErs
Y —REE, RN EREMN AR

W E s B0,

A Py 478 B 34 50— P b S SR A P SRR A 15— 25km R AR HE BURO TE SR EE 52k, IE4F
SEAERSZFHRRZERHERENERE (+20mGal) 8XR, Wl 7 FrR. %FE
ERENEREORE S RRE0 ARRAEE T EHREE R, FHit, |ITENXE
BERREE T e RS | E ERERENERE.

WEFRR,BZRF=ZENRER 1%—2% BEERIE, XEHZREERELEY



3 RAFH. K-Y.Chun . WIERAR PRI R HIB T S SRR B S R 169

. Bk H R NGRS RS B R RO AR M0 RRRL A R O B R — B, R
LR RS,

XL 1 RE 2 FILIED, PR v —r b s R W B M B i sh i S T M Y
HA—B, REBWRE EW SREMY, MBRESME NW HrREh, BEHL
HIRRRE R E, REPOUBEBREMN NW e EE #5350, EERM S P#iXY NE %
‘M A EZEIANKPEE, SRR KRB T R —Bn™, Fik, #Ex—
WXMHBEERBTHEANSAS NE HFRER ISR NW ASIRsEE, fis
WHE EW METREEERA.

RIBEEEFTRGANER, LHESH NNW—SSE HaE—4a&smEm(&s), B8
HHTRERA AR R TRERS M ERFERESHRRR (LEEEKR
1), Efrh“e” ) ¥R 4E NNW—SSE Wriff LI EArE, B Me:2—5%., HETR,XE
BERILVFBREERER SO S A X, 0B — 845105 R RN & 4, 7E R 7
ERTHTHREARERENERR, MRS, EREREHFESAXOBERTERES
BB RIS R ) JLPEAR AR R B AT 4 B8 B 3 7 — 78 b se B A R TR D
XN EA T ERFHEERNR AT S A5 &, IRRENRERZ AH
=, TS O A RAEER AR,

LT R 7

RN R R BRI R A T — v AL R B R N & W E A P
SRR , % 1% X 5% P9 = 4 B 4 i REATEAT AR IR, R B T BT B 52 S e LLI RO SR B 3
W, ZREBRESELTHER 15—25km BLR—REE, 4 HEBIBRYE R
ELADRZE—REREERE ISR ERDERANSEY. ik, Es L EmE
EIERTWER EEFRLH—ITRERA, BT ERREE, FIARITE M REIR
oM, Wik Z KL K B R iESD.

PR IE e — P AL SR M R R S S SR R BT RR AR AR, XK B 1R
AT REENRESORAMESHRERE, MEENEESSBEEE AL REE
WE., XK BEESERAER LRI A S, MARBERRR R 4&.

AXFERRELE D BN KM FUR & B IRy BT 5 B R SR -2 R
HHRAENR DU BEBMER SR ERERNFZES NI, FEIRRHE.,

2 % X R

y 1] Olwer, J.. Johnson, T. and Dorman, J., Postglacial faulting and seismicity in New York and Quebec. Can.
J. Earth Sct, 7, 579—590, 1970.

{21 Shar, M. L. and Sykes, L. R.. Seismicity and luthospheric stress in New York and adjacent areas, J. Geo-
phys. Res., 82, 5771—5786, 1977.

{ 3] Secber, L. and Armbruster, J. G.. A situdy of earthquake hazards in New York and adjacent areas, ['inal
report covering the period 1982-—1985, NUREG/CR-4750, 1986.



170 W Oox B B ¥ W . 34 %

(4]

(51

f9]

{10]

{11]
{12]
f13]
[14]
[15]
[16]
f17]
18]

[19]
[20]

f21]
[22]
[23]
[24]

[25]

Yang, J. -P. and Aggarwal, Y. P. Seismotectonics of northeastern United States and adjacent Canada, J.
Geophys. Res, 86, 4981—4998. 1981.

Lablanc, G. and Buchbinder, G., Second microearthquake survey of the St. Lawrence Valley near La Mal-
baic, Quebec, Can. J. Earth Sci, 14, 1778—1789, 1977.

Forsyth, D. A. Characteristics of the wesiern Quebec seismic zone, Can. J. Earth Sci, 18, 103—119,
1981.

Hasegawa, H. S., Adams, J., and Yamazaki, K., Upper crustal stresses and vertical stress migration in
eastern Canada, J. Geophys. Res, 80, 3637 —3648, 1985.

Wahlstrom, R. Focal mechanisms of earthquakes in southern Quebec, southeastern Ontario, and northeastern
New York with implications for regional seismotectonics and stress field characteristics, Bull, Seism. Soc.
Am., T7. 891—924, 1987.

Mereu, R. F., Wang, D., Kuhn, O., Forsyth, D. A, Green, A. G.. Morel, P.,, Buchbinder, G. G. R., Crossley,
D., Schwarz, E., Duberger, R., Brooks, C., Clowes,R., The 1982 COCRUST seismic experiment across the Ot-
tawa-Bonnechere graben and Grenville Front in Ontario and Quebec, Geophys. J. R. asir. Soc., 84, 491-—
514, 1986.

Aki, K. and Lee, W. H, K., Determinaticn of three-dimensiona]l velocity anomalies under seismic array
using first P arrival times from local earthquakes, 1, A homogeneous initial model, J. Geophys. kes., 81,
4381—4399 1976.

Aki, K. Christoffersson, A. and Husebye, E. S., Determination of three-dimensional seismic structure of
the lithosphere, J. Geophys. Res, 82, 277-—296, 1977.

Hearn, T. M. and Clayton, R. W., Lateral variations in southern California, II. Results for the lower crust
from Pn waves, Bull. Seism. Soc. Am., 76, 511—520, 1986.

Humphreys, E., Clayton, R. W. and Hager, B. H, A tomographic image of mantle structure beneath sou-
thern California, Geophys. Res. Lerz, 11, 625—627, 1984.

Dines, K. A. and Lytle, R. J,, Computerized geophysical tomography, Proc. IEEE, 67, 1065—1073, 1979.
McMechan, G. A., Seismic tomography in boreholes, Geophys. J. R, asir. Soc, T4, 601—612, 1983.
McMechan, G. A., Harris, J. M. and Anderson, L. M., Crosshole tomography for strongly variable media
with applications to scale mode data, Bull. Seism. Soc. Am. 77, 1945—1960, 1987.

Suetsugu, D. and Nakanishi, I, Tomographic inversion and resolution for Rayleigh wave phase veloxties
in the Pacific ocean, J. Phys. Earth, 33, 345—368, 1985.

Nakanishi, 1, Three-dimensional structure beueath the Hokkaido-Tohoku region as derived from a tomogra-
phic inversion of P-arrival times, J. Phys. Larth, 33, 241—256, 1985.

RAF-XRDEHRE BT IRIE, BT 55 B 45 i r R e B T B 5 B, R R+, 1988,
Isachsen, Y. W., Possible evidence for contemporary doming of the Adirondack Mountains, New York, and
suggested implications for regional tectonics aud seismicity, Tectonophysics, 29, 169—181, 1975.

Isachsen, Y. W., Contemporary doming of the Adirondack Mountains: further evidence from releveling,
Tectonophysics, T1, 95—96, 1981.

Isachsen, Y. W., Structural and fectonic stud'es in New York state, Final report, July 1981-June 1982,
NUREG/CR-3178, 1985.

Connerney, J, E. P, Nekut, A. and Kuckes, A. F., Decp crustal electrical conductivity in the Adirondacks,
J. Geophys. Res, 85, 2603—2614, 1980

Berry, M. J., and Fuchs, K. Crustal structure of the Superior and Grenville province of the northeastern
Canadian shield, Bull. Seism Soc. Am. 63, 1393—1432, 1973,

Klemperer, 8. L., Brown, L. D.,, Oliver, J. E.. Ando, G. J.. Czuchra, B. L. and Kaufman, S., Some rcsults
of COCORP seismic reflection profiling in the Grenville-age Aditondack Mountains, New York State, Can.
J. Earth Sci, 22, 141—153, 1985.

Brown, L., Ando, C. J, Klemperer, S., Oliver, J.,, Kaufman, S.. Gzuchra, B., Walsh, T, Isachsen, Y.
Adirondack-Appalachian crust structure: The COCORP northeast traverse, Geol. Soc. Am. Bull., 94, 1173 —
1184, 1983, N



21 RNF. KoY. Chun &, WIEHAGE—RILEHBRTHEZAEELRRE 171

IMAGING THREE DIMENSIONAL CRUSTAL VELOCITY
STRUCTURE ALONG THE ADIRONDACK—WESTERN
QUEBEC SEISMIC ZONE

Zuvu Jie-smou”  K.-Y. Cuun® Luo Xux” G. F. West” R. K. Koxkosgr®

Abstract

Based on seismic tomographic technique, the three dimensional crustal velocity structure
has been inverted along the Adirondack—western Quebec seismic zone, the data of the first P
arrival from local earthquakes are collected from 59 shortperiod digital seismographic stations
which located in the seismic zone and its adjacent area.

The results of invertion indicate that the positive velocity anomaly is appeared in the first
layer of the crust (0—5km in depth); and the velocity varies weakly showing lateral
homogeneous relatively in the second layer (5—10km) and the third layer (10—15km);
and the contemporary anomalous velocity structure has found in the fourth layer (I5—25
km), in which positive velocity anomaly (+4%) is coincided with the centre of the Bouguer
gravity positive anomaly, and a negative velocity anomaly (—4%) is beneath the mid-south
part of Adirondack uplift. Comparing with the geological and geophysical evidences the Adi-
rondack mountain can be explained an undergoing domical uplift and hot spot as the mecha-
nism of doming but the front of the thermal pulse has not arrived at surface in the contin-
ent.

Key words Adirondack—western Quzbec seismic zone, Seismic tomography, Seismi-

city, Continental hot spot.
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