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P Wave Velocity in the Surface Layer of the
Earth’s Cmst in Tazwan
Ming-Tung Hsu, Chin-Yu Yang

Abstract

Using‘ the data of shallow earthquake oeccurred near Hengchung on
August 15, 1959, and applied Herglotz-Wiechert method for calculating
the P wave velocity in various depths within the surface layer of, the
earth’s crust in Taiwan.

Considering the discontinuous change of P wave velocities due to
depth, we -assume that the surface layer of the earth’s crust in Taiwan
may consist of two layefs, namely the depth of the first layer is about
19 km and that of the second layer which -is equivalent to Moho layer
is about 58 km respectively. The average P wave velocities are as '
follows: ; o

Vs=4TTkm/sec. Vp*=688km/sec.  Vp=7.68km/sec.

Compare these values with that of the other regions such as Europe,
North America, Central Asia, New Zealand and Japan, they are quite
consistent with the results of Japan which were calculateed by Matsuza-
wa. It is also reasonable that in view of the theory of isostasy, the
depth of Moho discontinuity in Taiwan where the Central mountain

range is pretty high, is slightly larger than Japan.
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Velocity,

Locality Earthquakes km. fsec., Authority
o i T B ey W Central Asian 554 Rozova
Japan e teareiscasenannee| Japnese 5.0 Matuzawa
Matuzawa, Yamada
and Suzuki
Mount Asama (volcanic,
Sept. 18, 1929) 3.56 Isikawa
Europe:
AUStEig crrrrerrrretssivraracrerarnar North Tyzrol 57 Grafe
: 5,724 Jeffreys
Schwadorf 5.60 Corrad
5.598 Jeffreys
Tauern 5.4 Conrad
5.627 Jeffreys
Belgium reerererersssrsenrneeasnanss| North Brabant 5.62 Gees
Central and western | somerriiienrninans N 5,570 Jeffreys
England ccovers B RTINS TIPS Herefordshire 5,652 Jeffreys
France:

Orne eesreesessssssitinnneena| Briouze-8t. Gervais 3.4 Mourant

Neorth of Brittany coast-| English Channel 5.4 Mourant

West coast of

Normandy:rrrrsencaereesne| Jergey 5.4 Mourant
. 9,441 Jeffreys
Germany:
Baden.........-....u» ............. Lake Constance 5,55 Hiller
Brusgig ettassesserivscsineannessl Rhineland 5,6-6,0 Gutenberg
Sear 5.8 Landsberg
Wurttemberg South German I 5.6-60 - Gutenberg
5.556 Jeffreys
South German 1 5.6-60 Gutenberg °
5.522 Jeffreys.
Greece:

Cephalonia -reesveerivarsrreness Argostolion 58 Stoneley
Ttalyereiresaennannsnns | Carnic AIPS 5.7 Caloi
Switzerland reees T Visp 5,70 Wanner

: 5.57 Quervain
Yverdon 575 Wanner
. Yugoslavia: i
Croatiasseesernriieieenenn| Kulpa Valley 5.6 A, Mohorovicic
5.637 Jeffreys
Dalmatia resvevevesarcncnnansn. Imotski 5.50 Tillotston
New Zealand st-rssssrsrensnineenes] Gishorne-Wairoa 5.5 Bullen
North America:
United States: ’
California --«cissserravanicaneess| Nileg - 5.4 Byerly and Wilson
Parkfield - 5.6 Byerly and Wilson
Sierra Nevada 5.5 Byerly
21 earthquakes in
southern California 5.55 Gutenberg
Whittier 5.55 Wood and Richter
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e Velocity, ‘g
Locality Earthquakes fem. fsec. Authority
Asigess-orinn Central Asian 5.99 Rozova’
Japan ... Japanese 6.1 Matuzawa
6,2 Matuzawa, Yamada
and Susuki
Tango 6.3 Hodgson
Europe: :
Austrigeorcaiiieiisiinees) North Tyrol 6.7 Grafe
- 7.082 Jeffreys
Schwadorf 6.47 Conrad -
; 6,468 Jeffreys
Tauern 6,29 | Conrad
6,254 Jeffazys
Belgium eererasanns sresssmaaanas North Brabant 642 Gees
Central and westermscsess| sorrnreicrenne. e Vevareses Jeffreys

6,498
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England-..cscoenssserisssannnnnanne.] Herefordshire 6.3 Jeffreys
France:
OTNE seenresnsunsisnnssinnisiienios Briouze-St. Gervais 6.3 Mourant
North of Brlttany coast| English Channel 6.3 Mourant
West coast of
Normandy sseeeeenrneasne| Jersey 6.3 Jeffreys and Mourant
Germany;
Badem ceseersanseniseneses A T.ake Constance 6.3 Hiller
Wurttemberg: - ererereaeas South Germany
1 7,1 Gutenberg
I 6.30 Jeffreys
Mean 6.5 Gutenberg
| Argostolion 6.1 Stoneley
| Carnic Alps 6.4 Caloi
Yugoslavia:
Dalmatiossrerrnessaananeninnien Imotski 6,30 Tiilotson
New Zaland.recre oo, Gisborne-Wairoa . 6,3 Ballen
North America:
United States:
California csesenanereiainees Sierra Nevada 7.4 _ Byerly
B atwiil-cesascrsrriarse soositaanisf srotearsasnsssnssansssstsnsionisarasnes 1.2 Jones
#F8ip 2 W K
Locality Earthquakes Xﬂjgég' Authority
Asgia:
Central-.sveee- L Ty Central Asian 7.82 Rozova
Japan-- . vrenrenneneess| Hatidyo Islands 8.48 (200 Honda
km. deeth)
Japanese 7.5 Matuzawa
Matuzawa, Yamada
ard Suzuki
Lake Tazawa i 7.7 {130 Oka
! km. depth)
Tango ! 7,75 Hodgson
Europe:
AUstrig-cer i North Tyrol 8.3 Grafe
. 8.23 Jeffreys
Schwadorf 8,12 Conrad
8,104 Jetffreys
Tauern i 7.83 - Conrad
7.65 Jeffreys
Belgium e-srcesemminicsssisnniaens| North Brabant 7.63 Gees
Central and N s R 1,764 Jeffreys
England «- -secssmererscisseceraases Dogger Bank 7.86-8,43 Gees
Herefordshire 7.8 Jeffreys
France: J
Orne: sveseenes| Briouze-St. Gervais 7.8 Mourant
North of Br1ttany cost --| English Channel 7.8 Mourant
West coast of !
Normandysssss-issssinannes| Jersey 7.8 Jeffreys and Mourant
Germany:
Prussia o, Saar 8.05 Landsberg
Wurttemberg. s-veevierivan] South German I 7.6-8.0 Gutenberg
7.75 Jeffreys
South German II 8.2 Gutenberg
8,11 Jeffreys
Greece:
Cephalonia.-- Argostolion 7.8 Stoneley
Tonian Islands «| Ionian Island 7.68 Agamennone
Fhadyrsssrimsms s Adriatic 7,77 Caloi
" Carnic Alps 7.81 Caloi
Norway.........,.-.....-....-..-.... North Sea 7.82 Lee
Switzerland-..ominnni. Visp 7.70 Wanner
Yugoslavia: o
Croatia-csos s Kulpa Valley 7.9 A. Mohorovicic
Dalmatia essesress Imotski 7.80 ‘Tillotson
New Zealand.-.eoreeviinenns| Gishorne-Wairca a.10 Bullen
Nerth America: -
United States:
California -sereesesnmesenanid Bureka 7.8 Sparks
Niles 3 Byerly and Wilson




Northern coast 7.78,7.83, | Byerly )
7.84 :
Pakfield 8.0.8,3 Byeriy and Wilson
Sierra Nevada 8,6 Byerly
Southern California 7,94 Gutenberg
Nevada c-rrierrenrs imenveniaaen- Cedar Mountain 8.27 Byerly
New England..- T L T e T L e e TSI 5 Leet
_ Territory of Hawan ------- Hawaii 8.0 Jones
FEYaS s ermrrarraisnrsaianronens Yan Horn 8.0 Byerly
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(1914, 1916), B. Gutemberg (1915, 1925), O.
Hecker (1922) % G. Krumbach (1926) ==
ey EGH P 23S 5.6 km/secr BREEETH
¥ BHRET 65 AERE » EEER 5.9km/sec ¢
BRI p BHEEREENEME 7.9 km/sec o itk
| EAEBEEMTEEE (Mohorovitit disconti-
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Hiae H. Jeffreys (1926), V. Conrad (1928)
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c 1.3 — 80
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5o | 228 400 146
=R 25.7 409 178
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t= —6.915+0.2506 A—0.0004284 A?
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* ® &0 11.3 1.3 0.0
B Om 112 7 | 174 | — 03
5 i 145 22,5 217 | + 08
& % 146 22.6 228 | — 02
= E 178 27.5 27 | + 18
O 192 29.4 295 | — ol
Bl R |l 199 30.5 286 | + 19
O 240 36.1 362 | — 0.l
%M 266 39.5 390 | 4+ 05
B 266 39.5 391 | + 06
T 326 47,2 475 | — 03
E 333 482 483 | - 0.
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# 6
da A
‘A at Sin 1, qda r Toor ¥ N
{km) (km/sec) ! (km) {km) (km/sec
0 3.99 1.000 - 6371,2 0.0 3.99
. 0.i4
0 4,13 0.966 1.870 6370.6 0.6 413
20 427 0.934 4654 6369.7 15 427 0.14
30 442 0,503 8,096 6368.6 2.6 4,42 015
40 457 0.873 13.99 6366.7 45 457 0.15
50 472 0.345 18.97 6365.2 6.0 472 0.15
60 4,89 0816 26,02 6362.9 8.3 4,88 0.16
55 5.05 0.790 52,44 6360.9 103 5.04 0.16
50 5.22 0.765 39.67 6338.6 12.6 5.21 0.17 -
%0 5,38 0.741 47.33 6356.1 15.1 5.37 0.16
100 5.55 0719 55.01 6353.7 175 5,53 0,16
10 5.73 0.696 63,01 6352,2 190 5.71 0.18
56 5.90 0677 72.17 6348.3 29 5.88 0.17
‘ (0.33)
130 6.08 0.656 — e - - © 0,165
- 6.24 0.639 89,46 63428 28.4 6.1
0.32
150 Gl 0,623 - = o - ¢ 0.12
- 6.57 0.608 107.5 6337.1 1335 6.53
. (0.31)
170 6.73 0593 — — o o 0.15%
180 6.88 0.57% 125.8 6331.3 39,9 6,84
7.01 _ _ # (0.273
150 0.569 - 0.135
20 7.16 0,559 143.4 63257 455 7.11
. _ _ 0.23)
il 7.30 0.546 — e 0.115
220 7.40 0.539 158.9 6320.8 50,4 7.34
' _ _ _ (0a7)
230 7.43 0.557 — 0.085
240 - 7.58 0,526 1730 6316.4 54,9 7.51 0.12
250 7.70 0518 182.7 63133 57.9 7.63 0.00
260 7.70 0.518 182.7 63133 57.9 7.63 ;
. _ _ £0,04)
270 7.73 0,517 — 0.02
280 774 0516 189.1 63113 59. 767 _
_ _ _ _ (0.03)
290 7.75 0.515 .01 -
300 7.76 0514 - — — -
320 7.77 0513 194.8 6309.5 61,7 7,69
002
360 7.78 0512 199.6 6308,0 63,2 7.71
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