HOKKAIDO UNIVERSITY

Title 10. =R O RIRE AR & HFRE TV
Author (s) B, $XK; TAKANAMI, Tetsuo
Citation itiEE Rk YIBERRER S, 25, 207-217
Issue Date 1971-03-25
DOI https://doi.org/10.14943/gbhu. 25. 207
Doc URL https://hdl. handle. net/2115/13999
Type departmental bulletin paper
File Information 25 p207-217. pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




10, o> FE I BORAT & ot e 5 v

mo sk R
(L¥E K S R B Y B E)
— A1 45 42 10 f 20 —

L £ 2 » &

TLIREX S SHB D 59 A BMEL (T1=>5sec) KRHFIhicEMED P BEs OREE
VTR T, BRGOIRBAN 2 + 5 2% RO, BRLZDOKFRS & BERSG & ORIELL
%R, HAskeLL) OB $ &5<, FINNEY? OHEICBE I T, KELBTEEL#
ELLOTI Z#ET 5,

COBOHRCBEL T, TTORERAMOBITC I 2 THREDHE, ROZOHEIL
FinnEY?, Utsu®, KuriTa® 213U E LTaRIRTWS, L, Ursu? $IE/HL T
L5, AP ECET S ZoMOWRFEQIBERANS Y, —HRBEIRELR,
LEBLANC® 3 F DREES & v < 721, Truncated crustal transfer function & ¢, =
PEHMC B TREEYRD L 5L LT3, ZLTHETIE, Hasecawa”® iz OO IEF
tho®ET & LT, Canadian Shield O#g, * 1L THEEOHY EC, BZRMHCESEZERD T
Wi, FRECIZENS A THEOEGIIE, ST LLEN L FETERCEEHLT
W,

SEFRPEAMOMEH TE BRIERL DL LT, ZOMRFEOBFT X T
Mh, KENRMTEEYRDLOT, - JEHETS, ok, HRMCHBOIRS M X
D, CORMHNLBEOENRE IR, TR ZHRO—DOTHELEL L I,

1) HASKELL; Crustal Reflection of Plane P and SV Waves, Jour. Geoph. Res., 67 (1962), 4751.

2) FINNEY; Structure of the Earth’s Crust from Spectral Behavior of Long-Period Body Waves,
Jour. Geoph. Res., 69 (1964), 2997.

3) FINNEY; g 2).

4) UTSU; Variations in Spectra of P waves recorded at canadian arctic seismograph stations,
Cana. Jour. Earth. Scie., 3 (1966), 597.

5) KURITA; Crustal and Upper Mantle Structure in Japan from Amplitude and Phase Spectra
of Long-period P-waves Part 1., Jour. Phys. Earth., 17 (1969), 13.

6) LEBLANC; Truncated crustal transfer functions and fine crustal structure determination, Bull.
Seism. Soc. Amer., 57 (1967), 719.

7) HASEGAWA; A study of the effect of the Yellowknife crustal structure upon the P coda of
teleseismic events, Geophys. Joup. Ro. Astro. Soc., 18 (1969), 159.

8) HASEGAWA; Short-period P-coda characteristics in the eastern Canadian Shield, Bull. Seism.
Soc. Amer., 60 (1970), 839.



208 wm W & ok

IL B &BH

JeET BT, B km FTET A TREENRAERKS Tt EF-TIwv, L
Tedin T, ETHESEUNC2 Babh s K PERE L, TLT, TORKLELTWHE
BIxHET, hOoFHERENDR, T 530L L, TRILEREEAELRET S, i,
TEBIOAST AW FEE L L TR ZER L, 2O, EBCASHL P EORIE
T 5 BHRETOLOIREOE A% HaskELLY OFEEZ HWTERFTH L, ToOXKFE, EE
DEFIEENEFNRROBCER Eh S,

UP = 2 Jp— Jx)lalD (1)
WP = 2&(Jy—Ju) o 7en D (2)
ZZT, cIMIHEE, a BYEBEBETCOPEOEETH D, T Jis D FX
Fen = llcfanf—1172 | (3)
J=E;'a, 1an-2-a (4)
D = (Jyy— J) (Jso—Jio) — (J12— ) (Sr — ) (5)

THY, BN 6) TRESRY by 7 ATHD, LLTIT X Jy 0B <b Yy s A
TH Do

—2(Bnan) 0 Pray)™? 0
0 ETn—1) alren 0 (O QT an) ™t
E}= (6)
(Tn_' 1) Tnln 0 - (pn Ty rﬁn)—l 0
0 1 0 (0T )

k¥, e 3B nB (n=1,2) OEED 5 2 -2 —, ThbbLBE, FE, RER, P
EE, SEHEESCEELL=VAVE ay L0KB<F) v 7 ATHD, SIT, TTE
), @ TkdpoIiz- UP & WP D% & AT,

WPJUP = (Jy— Ja)/{Jiz— Jo) 7an (7)
L, ROBEBHOLBFECEOFENHEEINRT, BHEMEA T COMTHRELHETIZ &
BTE D, Tichb, BEIGEY Al), FRGOBBROLEY In@), Inle) 23hiE, A
HFEE T O % OIRIE ik

WP/UP, = Alw) Iy(w) WP(0)/A(0)- Iy (0)- UP(w) }

A = Iy (o) WP(w)/Ir(w) UP(w)

Ly, #o T{WPY/In(w}{UPIy(w)} 2RD>BZ Ltk - T, WPIUP k% 5%, 20Dk
DL (1) TRODMELA—FKT 58, ) OoRNCFHbhicHiE 7 2—% -2 RDBMEE
Bo LAEMNK IRz OBOBEH, RUMBITHETH S,

(8)

9) HASKELL; B 1)



EHMBO BREEMT L BB T 209

III. #BENSA—-Y—CLKDBEHMBEOE(L

ASHA, BE, HE, #7 Y vEED AT 2 —x 2 X BERMBOE T oOVTIRT
Tz, FINNEY'?), Kurita) i & Dbk, BE IR TW B2 b TH B2, HIEALA
CEILTRBIRICRS AT AL 510, ZOAENAKRE DI TED L~ 7 ORMER
FoigEb%, LinL, BRAMILTE DL ZORY Ty,

a n Ed H
5.28 KW 363KM5 287g/ort 37KM
7.96 460 337 10
z
; ‘ g
e X
W,%p » 85" 0.5 opn2s" ;
1001 !
. 40 :
‘ . Ly
o -® : .
. * : . * o ° . . 1 A ] ) !
0p-. . . . . . . 0.0 0.05 010 0.1 0.20{c.p.s)
. s °0 L] . . . 3
5 . °. oot HIE MEATA—2-DOEbY SHL
* o ge * o oa X B EREIRO DA
o0 0% *, . *e® o ' . .
°p % ° % o° o Fig. 3. Differences of the theoretical curves
° ° ° . . .
o0 °e oo between stepwise variation of layer
! 505 550 SRR erY parameters and gradual one, arrang-
) ed after KURITA).,
FBIE AfAclsERBROEL
Fig. 1. Variation of theoretical curves L
by the angle of incidence. % TS
0OM216
[ eee M2-21
a L] 2 H
6.2BKM/S I35 2.87gan  «» 25. #0235, 00 45KM
7.96 450 337
WE,
“e
40 ° .
20° ° L
9 S “e, ) ° 3 * 1
oLt e, . T
5"‘99::.’.’0_».'. .:’2'oj.x..i: o ':: 05}'
! 058 70 105 Teps) 0z T ) T0 (P
E2H BEECIIEREBOL(L F{AR #7 v v vECrZERBROEL
Fig. 2. Variation of theoretical curves Fig. 4. Variation of theoretical curves
by layer thickness. by poisson’s ratio.

10) FINNEY; #fiH 2.
11) KURITA; i 5).
12) KURITA; B 5).



210 B OE & *

BEOEEBCONTEHE2RCTLTH D, CORLLWALARL IR, DX Sy
~ 7 OREOBEIFEAER LRIV, FOERMBO L — 27 OMENEE & HCRETE
WREBEBA L BETAEANALR, EECEAEEETO Y~ 27 OBEENAKREL, - T
E— 7 0ELMLTL 2005, RERMBOBE—FEO v~ 7 ONBIXERZEETS S
P © transit time O /2 YT HEAPE mE—KL 5,

WIEE, BESHNIBHCE T AERL, WHFTOBANHBELBE L OZRYES
R Li, RboffrERcRT 2HBERD = v 7 2 P BARSE OE R =
TLOTHY, FFREBHCELLSHOERMBETH %,

ok, A EF 0k Haskelt® o AL 0 TH s, MrbMbik 5T, K&k
BENIRELRSEW, -2 0RBRERNSES, Tibb, BElOav F I A MREL
WA, €27 DORENKEL LD ELEEL B

BRHEBCTERT » vV HOKRESRAE4RCR L, Anice7 L idB 1 RITRL
THb. BREMBORET » v v HIC X RAUHE(ER D700, EEEL T035 5045 %

IR FHAIRLVSOhDEFA
Table 1. Some used models.

P-wave;elocity S-wave velocity density Poissor’s ratio thickness
7
(km/s) (km/s) (g/cm3) (km)

55 2.9 2.6 0.30 5
Model 2- 6

6.0 34 29 0.25 =)

55 2.6 2.6 0.35 5
Model 2-11

6.0 3.4 2.7 0.26 =)

55 2.2 2.6 0.4 5
Model 2-16

6.0 33 27 0.26 =)

55 16 2.6 0.45 5
Model 2-21

6.0 3.3 2.7 0.27 =)

55 2.9 2.6 0.3 6.50
Model 4-36

6.0 34 2.9 0.25 [eS)

5.65 3.0 26 0.3 8
Model 4-68

6.3 3.6 2.75 0.25 o0

5.2 29 25 0.27
Model 7- 1 4

6.0 34 2.7 0.27 )

5.21 29 25 0.27 5
Model 7-27 4

6.1 35 2.9 0.25 [
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Table 2. Earthquakes used in analysis.

Date O(r(x}glr\l/lt’i‘r)ne Latitude |Longitude E&isctzr:cr:l FocaldepthiMagnitude | Azimuth
(h m-s) ) @) ) (km) [(U.S.C.G.S) )
No. 1 | 1969.31. Jan. 11.33-03.5 S 219 W 179.6 73.97 595 5.9 1242
2 11. Feb. | 07.58.05.8 S 227 E 1786 77.88 67.3 6.0 145.3
3 12, Feb. | 07-16-13.5 S 67 E 126.8 51.25 450 6.0 197.4
4 28, Feb. { 11-40-325 | N 36.0 W 106 97.26 122 7.3 313.7
5 31. Mar. | 16-15-544 | N 27.7 E 340 83.05 Q 6.0 3009
6 10. Apr. | 23-54-039 ; N 42.0 E 1309 7.78 555 5.6 265.5
7 18. July | 14.24.480 | N 38.2 E 1121 22.65 Shallow ? 268.8
8 05. Aug. | 02:19-19.6 S 57 E 1253 50.66 521 6.2 222.9
9 | 1968.12. Feb. | 14-44.47.6 S 55 E 153.2 49.51 74 T~TYy 138.0
10 19. Aug. | 03-38-30.6 S 10.1 E 1599 55.55 538 6.2 143.1
11 | 1964. 21. Mar. | 12-42.175 S 64 E 1279 50.7 367 9 195.93
12 02. Apr. | 10-11.55.0 | N 5.0 E 970 54.46 ? 5.2 238.61
13 08. July | 20-55-39.0 | S 55 E 1298 49.45 167 6.5 193.54
14 10. July | 01.39.49.3 S 1565 E 167.6 63.06 121 6.6 152.26
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Table 4. List of earthquakes grouped according to azimuth.

Position of first peak Epicentral distance Azimuth
(cps) (degree) (degree)
No. 1 0.26
0.24 4951 ~73.97 124.2~152.26
A 9 0.2
10 0.16
14 0.16
No. 3 0.22 49.45~51.25 193.54~197.4
B 11 0.18
13 0.18
No. 5 0.3
C 8 0.28 50.66~83.05 222.9~300.9
12 0.24
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10. Frequency Analysis of Shor-period P Waves
in Teleseismograms and Crustal
Structure Models

By Tetsuo TAKANAMI
(Department of Geophysics, Faculty of Science, Hokkaido University)

Crustal structure below Sapporo, Hokkaido has been studied from the amplitude
spectra of short period P waves in the teleseismograms.

Some difficulties have still remained in making use of the spectral amplitude method,
developed by PINNEY, to search for a minute crustal structure from short period records.

In the present paper, the author attempted to avoid the difficulties resorting to the
amplification of the crustal model, assuming that the crust was composed of two parallel
layers.

On the other hand, we devided the observed curves into three groups corresponding
to the ranges of the azimuthes to the epicenters.

Slight differences of the characteristics of the curves are recognizable among these
groups.

Comparing the observed curves with the theoretical ones, it can be suggested that
the thicknesses of the crustal layers vary laterally.

Namely, the upper layer becomes thicker toward about the south-east.
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