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Direction of Faulting in Sorne of the Larger Earthquakes 
of the North Pacifie , 1950-1953 

BY 

,JoH.\' H. IIoonsos 

ABSTRACT 
Th e- d irc-ct ion of faul t ing is determined fo r I l earth quak('s occurring in the north Pacifie during llw years 

l!l50-l!l5:3. One or these is the grcat Kamcha tka c-arthquake or Xovc mbN .J., J!l52. Il is Rhown that this carth
quake \\·as probably a double one; soluti ons a re presen tC'd fo r each of the postula tecl shocks. 

Combining the present solu t ions \\"i th those publishecl earlier provid r>s 2.J. solutions fo r considerat ion. These 
indicatc- tlmt in Alaska, British Columbia and \Yashingt on faulting may be normal, thrnst or lranscurrent with 
no pattern yct apparent in t he direction of slrike or dip or the planes. In olher a reas or the north P ac ifie l ranscurrent 
faulting on sleeply dipping planes seems lo be the rnle. The slrikc d irect ion or the planes seems Lo be random, bu t 
the d ip veclor and the null veclors appear to liC' parallel to nearl_\· ve rtical pla nes. These planes probabl)' have 
some trc(onic significance, a llhough so far il has not becn possible lo establish ils exact characte r. 

INTRODUCTION 

A paper bas recently been published1 gi-ving fault plane solutions for a number of 
southwest Pacifie earthquakes. The present paper gives solutions for 11 earthquakes 
in the north Pacifie ; the two are to be regarded a companion papers, the same form of 
pre ·entation being followed in each. As in the earlier paper, it is assumed that the reader 
is familiar with the methods of the project. 

The solutions here presented deri,,e from questionnaires circulated in May, 1952 
and in March, 1954. 

PRESENTATION OF THE DATA 

Table I lists the earthquakes for which olutions have been attempted, in three 
groups. In the first of these no pattern was apparent, either because the earthquake 
was too small or because the beginning was complicated. vVhatever the cause, the 
distribution of compressions and dilatations was random. The second group consisted 
of fü,e earthquakes, all lying within ½0 of 50½0 N, 156½0 E , all with a focal depth of 60 
km., and all occuning between July and November, 1953. No solution could be obtained 
for these earthquakes, but for a different reason. Here whole groups of stations would 
be consistent among themselves, but the several groups could not be brought into a single 
solution. It seems clear that some mechanism more complica ted than failure under a 
couple is responsible for these earthquakes. In order that others may study these inter
esting cases all the motion data collected are listed in T able II, together with the distance 
and azimuths of each of the contributing stations from each of the epicentres. 

The third group of earthquakes consists of those for which solutions have been 
obtained. Table III lists the data on which the solutions are based. 

The nota tion used in T ables II and III has been described in earlier papers. 

' J . li. llodgson, " D i1·(•ct ion of Fault ing in Somc of thr Largl'r Earlhquakrs of the Soulh\\"Psl Paci fie, 1950-
l!li'i~", P ublirntions of the Dominion Ohscrvatory, 18, ~ o. 9, HJ5ü. 
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TABLE I 

L1;;T oF EARTHQUAKEs Coi,;sm 1rnEo 

1 

II 

1 

Epicentrf' 
Focal Date (G.:\I.T.) Dcpth :\[agnitude Remarks 

cp 
1 

À 

Earlhquake.~ for which the data were Loo Jew lo permit a solution 

April 20, 1950 ... 09:50:44 45°X 150°E 0·00R 6½ Too few data 
Aug. 26, 1950 .. . ... 04 :39:27 65°:K 162°\Y 0-00R 6½ Too few data 
Sept. 2, 1950 ...... 02:47:23 52½ 0 :K 169°\\' 0 -0lR 6¼ Too few data 
Sept. 16, 1950 ...... 21 :58: 15 52½°K 178°E 0·0lR 6½ Too few data 
Jan. 18, 1951. . . ... 21:15:50 52°X 1 n ov.T 0·00R 6¼ Too few data 
Feb. 13, 1951 ...... 22:12:58 56°X 155½0 \Y 0-00R 7 Conflict of data 
June 25, 1951. .. . . . 16:12:32 61°.N" 150°w 0 ·0lR 6¼ Too few data 
July 19, 1951 ...... 20:41:25 51½°:K 17ï½0 W 0·00R 6 Too few data 
Aug. 24, 1951 ... ... 14:21:15 47°X 151°E 0·00R 6! Too few data 
Nov. 6, 1951. ..... 16:40:06 47°N 154°E 0·00R 7 Conflict of dala 
Nov. 8, 1951 . . . .. . 13:45:09 54½ 0 :N 160°\V 0·00R 6¼ Too fe\\· data 
Nov. 12, 1951. ..... 08:09:26 47°:N 154°E 0·00R 6½ Too few data 
Nov. 15, 1951. ..... 19:42:12 52½0 N 160½0 E 0·00R 6¼ Too few data 
Jan. 5, 1953 ..... 07 :48: 17 54°1\ 170°E 0 -00R 6¾ Conflict of data 

Earthquakes for which the data were sufficient but inconsistent 

July 1, 1953 ... ... 02:59:35 50½ 0 N 157°E 0·005R 6¾ Conflict of data 
July 22, 1953 .... . . 05: 11: 15 51°N 157°E 0 ·005R 6¾ Conflict of data 
Sept. 4, 1953 .. .... 07:23:05 50°N 156½E 0 ·005R 6¾ Conflict of data 
Sept. 23, 1953 ... ... 02:14:36 50½ 0 :K 156°E 0-005R 7 Conflict of data 
Nov. 10, 1953 ... ... 23:40:20 50~ 0 N 157°E 0·005R 7 Conflict of data 

Earthquakes for which solutions have been obtained 

Feb. 28, 1950 . . .... 10:20:58 46°N 143½0 E 0 ·05R 7¾ 
March 27, 1950 .... . 13:04:40 53½ 0 N 173°E 0·00R 6¾ 
June 27, 1950 ...... 15: -U:54 45½0 X 140°E 0-00R 6¾ 
June 22, 1952 ... 21:41:53 46°N 153½0 E 0·00R 7 
Xov. 4, 1952 . 16:58:24 52½0 X 159°E 0·00R 8{ 
Xov. 29A, 1952 .... 08 :22:34 53°N" 160°E 0·00R 7 
Xov. 29B, 1952 . . .. 23:46:25 56°:\1" 155°W 0 ·00R 6¾ 
Jan. 12, 1953 ... 17:23:39 49~ 0 N 156°E 0-00R 6¾ 
Feb. 25, 1953 . .. 21:16:18 56°X 156i 0 \Y 0·00R 61 
Mar. 5, 1953 . . . 21:01:23 51°K 158°E 0·005R 6{ 
Oct. 5, 1953 ... 04:31:40 53½ 0 X 160½0 E 0·00R 6} 
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Bandung . 

Basci .. 

Belgrade . 
Berkeley 

Berm ucla- Colum hia 

Bogota 
llo iogna . 

Bomba~·
Bozeman . 
Br i,hane .. 
Buclape,l 
Butte . 
( "alculta 
C:ir(uja . 

C hicago-r .8 .C'.G .S . . 
Chihuahua . 
( 'h inc- h ina . 
C hur 
(Ïn<' innali . 

Cie,·eland 

C'oimbra .. 

C'oliegc 

TABLE II 

DiRtancc, Azimuth and FirRl Molion Data for Fivc Kamchatka Earlhquakes for whi ch no Solu tions were Oblained 

-
,J uly J , 1953 .J uly 22, 1953 Septem ber 4 , 1953 Scptembcr 23, 19.53 

Dist.0 Az.0 Motion Dist.0 Az .0 Motion Dist .0 Az.0 Motion Dist.0 Az.0 ~lotion 
--- ·-

.. .. .... 70·6 Nll-91\' C 71-6 N12· 1\\' C 71-0 N 12 -4 \\' C 
cc 

.. . . ..... 89-5 N20-6 \V C 
89 · 1 Ni7-5 \\' D 88-7 I\"17 -5\\' C 89-.5 N 17-9W D 89·0 N18 -3W D 

DD DD DD DO 
91-0 N16·3 \\' (' 90-5 N16-3\V C 91-4 N J6-7\V D 90-8 N l7-1 \\' D 

82 -6 N35-5 \\' C 82-2 N35-5 \\' C 82·9 N35 -8\\' C 82-3 N36-2 \\' (' 

·•· ..... 71·6 ~ 127-5 \\' C 70-8 N 127-6\\' C 70-8 Nl28-2 1\' D 
cC 

.......... ······· .. , ...... . . 78-2 N20· 61\' C 79 -0 N20-9W C 78-4 N2 l -2 \\' D 

77 .7 N30- I\\' D 77-2 N30- J \V C 77.9 N30-3W C 77.4 N30-7\V C 
.56-4 N69-6 1, ········· 56-3 N69-9E C 56-9 N69E C 57-0 N69E (' 

c·C cC cc c-C 
89-5 N34-2E C 89· 1 N34 -2E C 90- 1 N33 -98 C 89-8 N3:J-5E C 

cc cc 
.. · · ····· ········· 109-4 N55-38 cc ........ ... .. .. . .. ..... ..... . ...... · · ······· . . . . . . . . . 
. ....... .. ······ .... . . . .. 80·2 N24 · 21\' C 80-9 N24·5 W C 

....... 71-9 N82 -3\\' C 71-7 N82-3\V C 71 -3 N82-8 \\' C 
. ... .... ·········· ...... . ... 57-4 N56-38 C 58·2 N55·58 C 58-2 N55 -.5E C 

·•··•·· .. . ...... 78-4 N l76-4\V C ·········. . .... . . 77-9 N l 77-3 \\' C 
..... ····· 75.3 N28W (' 76-0 N28-2W cC 

56-6 N56-6 1, C 56-4 N56·8E C . . . .. . . . . . . . . . . 57-2 N56-0E C 
59-0 N91-2 W C . . . ... . . . . . . ····· 59-1 N91·3\V C 58-8 N9 l -9W C 
90·8 N15-4 W C 90·4 N15·4 \\' D 91-2 N15·8\V D . . . . .... . . . ..... . . . . . . . . . 

cc cc DD 
DDD PcP=C 

72-0 N45-2E C 71-6 N45·3~ C ·········· .......... ..... ... 72 -5 N44-6E C 
..... . . . . . ..... •·· .... . . . . . . . . . . .......... ········· .. . .. . .. . . .. . ..... . . . . . . . . . . ······· · · 

108-6 N56-6E D ········· ·········· .. 109 -1 N56·3E C 109· 1 N55-7E cc 
78 -9 N22- J\\' C .......... .......... ..... . . . . . 79-2 N22 -4\V C 78-6 N22-8W C 
Ï5 · 6 N44 -9E C 75-2 N45-E C 76-1 N44 -5E C 76 -0 N44-2 E C 

dD rC 
75-0 N41·6E D 74-6 N4l-7E C 75-5 N4 1·2E C 75.4 N40-9E C 

DD 
c·C clD cC cC 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ..... ········ · 89-0 Nll-5 \\' D 

31 ·5 N42·2E D 31-3 N42-iE D 32· 1 N41-6E D 31-9 N42-2E D 

Il 
November 
--

Dist.0 .. \ z .o 

7 1· 1 N l l-9 

89 -1 N17·5 

91 -0 Niû-3 

82·6 N35-5 

78-7 N20-6 

77 -7 N30- I 
.56-4 N69·6 

89 -5 N34 · 2 

109·7 N55- 4 

77 . 9 N l76-4 

50·6 N56-6 
.59 -4 N9 1·2 
90·8 N 15·4 

ï2 -0 N45-2 
72-5 N66-2 

108 -6 N.56·6 

75 -6 N44- 9 

75 -0 N41-ü 

3 1·5 N42·2 

0, 1953 
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"" "" "" T ABLE Il-Conlinued 

Di~tanc·C', Azimu lh and Firsl Motion Data for F ive K a mchatka E art hquakcs for which no Solu t ions WC'l'C Ohtai nC'd 

E .\llTIIQl '.\ KE Il July 1, 1953 J uly 22 , 1953 Reptem ber 4, 1953 Septem ber 23, 1953 _[[ Novcmhcr 10, 1n.53 

1 Motion Il 
---- -- -

~TATIOl\" Dist.0 
1 Az.0 Dist.0 

1 Az.0 
1 Motion Disl.0 A z.0 l\lotion Di,t.0 

1 Az.
0 

1 Motion 
D ist.0 

1 . \ z.
0 Motion 

.......... ....... Il ~22·6\rl 
-

C'ollrnbcrg . .. . ... . . . 73 .4 N22 · 6\\' C' 74 ·2 N22·8 \V C . .. , . 73 . 9 ( . 
DD cc 

Colornho ... ·· ·· ······ ..... , ....... 76•2 N95·9 \V D ..,_ 
( 'olu 11 1 hia 81 ·4 N45·58 C 81·0 N45·5E C 8 1 ·8 N44·8E D 8 1·4 :N45 ·,51•; (' 

( 'open ha!!Cll ... .. . .. . .... . . . . . . . . . 69·5 N20· 5\V C' 70·3 N20 •7IV C 69·8 N2 1·0\V C '1 
:-

P cP=C P d '=C' 
,-J 

Dchi ll 

Il 

74•8 
1 N l ï·G\\' 1 

C 

Il 

74 .4 
1 Nlï•6\\' 1 

C ........ .. . 74 · 6 N 18 ·2\\' (; 
/. dD -:F. 

Djakarta , 1 · 1 N 126·2 \\' C 71 ·4 N 126·3 \\' C 70·6 N 126· 5\\' C 70·6 N 127 · 1 \\' (' i l · 1 N l2ü · 211. ( ' 

cc ('(' -,; 
,·C 

,-J 
Fayctlc,· illc . 73·2 N53·0 1, C 72·9 N53·2E (' 73 ·8 N52 ·6l~ C 73.7 N52 ·4E: C :::; cc 
F lorcrwc 8 1·3 N24·4 11' (' .... . 81·6 N24·7 \V (' 81 ·0 N25 \V C 8 1·3 N24 ·411' (' 

~ Fresno . .. .. ... . 58·6 N69·0 1, (' 58·5 N69·38 (' 59 · l N68·4E C ........ 58·6 NGO·O l•; (' 

Fukuoko . 25 ·9 N 121· 1\\' C 26·2 N122•0W C 25 ·4 N l21·0 \V C 25·4 N 122· GIV C 25 ·9 N l2 1 · 1\1' (' -,.., 
C:uantann1110 Bay ·· · ······ ....... . . . . . ..... ......... 96•7 N47 •9E C ,.... 
l lalifax . 78 ·7 N28·3 J,; C' 78•3 N28·:lE (' 79.3 N27·98 (' 79·0 N27·6E C 78 -7 N28·3 1•: (' 1/. 

ll c lwan . 8(i·fi N45 · 0\\' l) 86·2 N45 ·0\\' D 86·7 N45·3 \V D 86· 1 N45·7 \V D 8(i •Ü N 4.5·0 \\' !) 

l l iroshirna .. 24 ·2 N123 · 0\\' (' 23 ·7 N 122·8 \V C 2·1· 2 N 12:J .Q\\' (' 1/. 

1 long Kong . . ·········· 43.9 N .114 ·8 \\' (' 43 · 2 N ll4·3 \V C 4:3 · l N l15 ·3\V (' 
tti D D D 

ll ono lulu .. . ...... 46·0 N U 3·2E (' 46·4 N lll ·SE C' 45·8 N 11 2·8 1·; C -:F. ....... . .... ,·, 
l l un1ffY 11 or, e 54· 1 N55·4 ls C 54 .9 N54·68 (' 54.9 N54 ·6E D 54.4 NM • IJ •; (' ~ 
J l ydcrabad ...... · ······ .. . . . ..... . . . . . . . . . . 69· 5 N87 ·5\\' (' 69·2 N87•5 W (' 68·9 N88· 1\\' C 69·5 N8ï·4 \\' (' --: 

:-('(; C ,-J 
Karnp iro . . .. . .. . . . ·· · ······· 89·9 N l 64 •7E D 
Karl s ruhe . 77 • 1 N20 · 6\\' D 7G·G N20·7 \\' C 77.5 N20· 9\\' C 76 · 9 N21•:l \\' C 7ï • 1 N20 ·ü l, (' ::;; 

Pc l' =D cc ('(' ,--: 
l'<" I' = (' 

Kcw ... 76·4 N 14·4 \\' C' . . . . . . . . . . .. 76·8 N 14·6 \V C 
Kirkland Lak~ 70·0 N :lG·îE C 69·6 N36·8 1, (; 70·6 N36·3E C ....... . ïO·O N :lli•îE (' 

C'C dD 
l~iruna . . . . . ...... . 57 .4 N 18 ·0\\' (; 56·9 N 18·1 \\' C 57·8 Nl8· l IV (; 57·2 N 18 ·4\\' C 5ï ·4 N18·0 \\' (' 

('(' 

l'd' = C' l'<"i' = d 
Kodaikanal . 

·: : : : : : : : : Il·· · 24 ·2 INi25:9\V 1-- . J~ -- 11· 24-5 }~i2i;:s,v I· · c; · ···Il 75·2 1 N91· 8 \V 1 (; 
Il·'. 23:7 IN 127 : i, ii· 1 

7,1·5 N9 1·5\\' (' 

K oti 23·7 N 125·8W C C 24 ·2 Nl2.5 · 0\\' (; 

DD 



La Paz 

. : : : · : : .. :1 .. 130:.J . 

:-;-G3·3E 1 c; 1:30. 2 N62 · 98 c; 130·9 N63- 1 J.; c; 13 1·0 N62-2J•; 1 (', 130 -4 N63-3 I•: 1 ( ·, 
C'C ('(' ('(' CC' ('(' 

La P lata 150· 1 Nï0-îE c; ... . . . . 1-50-2 '.\'7l-.5E c; 
Lisbon ·· ··· · · 90·6 N l1 ·2 W C 
Maluga 1 ... ..... . ... . . . 91 ·4 Nl-1·811" (' 
J\l anila 1 46-6 Nl28 -4\\' C 45.7 N l28-2W C 45-8 N129-2 \\" (; 46·3 INl28·0 ( ' 
~I ab-ush i ro . ..... , 19 .5 :-;- 129-2 \\" c; 19· 9 Nl30·3 \\' C 19·0 N l29 -0W C 19- l N 131· l \\" C 19 ·5 Nl29·2 \\" (' 

cc 
~lc-~:-;ina 85·2 N29·5\\' (' 84-8 N29· ,5\Y C' 85 -.5 N20 -9W C 84-9 N30·2 \\' C 
.ll l iami 88·2 N49·3E C 89· 1 N48 ·9E D 
J\l in('ral ..... 55-2 N66-9E (' ··· ·· ·· · · 55· l N66 -3J;; C 

1 

.5-5·8 N66·3E (' 
Il 

,5.'i-2 :\'66-9 1•; (' ,-c· 
i\ lounl ll arnilton 5ï-2 N69-ïE (' · · ···· ·· · ,57 · 6 N69-rn C .57•8 N69·U: (' ;., 

,,(' ., ('(' cID ,-,3 i\lount \\ïbon (i l ·4 Nï0 I•: (' 61·2 Nï0•3E (' 61 ·0 N69•5 ls (' 62·0 N69-4E C 
cC ~ .,_, 

Ncuc·hî,tcl ... 78-9 N20-4 \V (' 79.7 N20•7W (' ï9-3 N20- 4\\' (' ~ . ········ ···· · · ....... 
N""' DC'lhi .......... 62 · l N78-4 \\' ]) 62·0 N78-2 W C 61·6 N78•8 \\" C ;., 

;;-: Osaka 
ï-! · 0 l N:35.71-: 

21 ·9 N 127-3 W C ;:-:: 
Ottawa (' 73·6 N35 -8E (' 74·6 N35·3E C 74.3 N3.5- lJ;; (' 7-1-0 N35·71-: (. T: 

DD DD ('(' 
~ 

D D D d D "a 

J'a li,udC', 78-.J 
I N:lG-SE I ·: (' 78-0 N36·9E C' .... 78•4 N36 ·8 1•; (' >--3 

Palo .\lto .57-4 N69·3E (' -
Paloniar . 62 -6 N70-2 J•; (' 63-2 N60-4E C 63·3 N69-3 I.; (' (i2- 7 Nï0-0 1·; (' ,· . 

eC' './. 
l'asadC'n:t (jJ ·-1 N70-2E (' 61·2 N70-48 (' 6 1·9 N69·6E C 62·0 N69-.51-; (' !il •.J N70-2 1•: (' 

c·C' 
P:l\· ia 80·0 N22·.'i \\' (' >--3 
J'hilaclC'lphia ······· 78•4 N38 -3E (' 

Il 

79-4 N37-8E (' 78-8 N38-2 E (" 
l'itt,hurg:h 76- l N4 1-2 I-: (' 77• l N40 -7 J•; C 76 -9 N -10·5E (' 

li 

ï6· 5 N-1 1- l l•: (' ": 
;., Praµ;ue . 7.J-0 :\'2-1-0\\' C 74 -2 N24 -0\\' (' 75-0 N24 -2W C 74 . 4 N24-6\\" C 7.J . 6 N24·0 \\" (' ,-., 

('(' 

CC(' 
.. 

Pc P =C .. 
,-., 

QuC'tl:l 
1 

67 ·2 ::--170\\' D 67-2 N69 ·9\V D 66 -7 '.\ï0-5\\' D 
Hapid City . 

1 62·5 :\'53·2E C 63-4 N52-5E C 63·3 '.\.52-4 \\' C c,, 
Ha t hfarnharn .. 75.4 '.\ 10·3 \\' (' 74.9 :S: 10 -3 \\' (' 75-8 N 10•5W C 75.3 ;'JI0-9 \V C ï.5· 4 '.\l0 -3\\" (' ? 

c-C dD ,:;. HC'no .. . ... 56 ·8 '.\6(HiE C 56·6 X66·9E C 57.3 N66 1~ C 57 .4 '.\66-0E C -56·8 :\'66 ·68 j) ,;,; 
c-C c-C 

HC'solu(C' Bay . 46 ·3 '.\20·5E C 45 -8 :\'20·6E C ······ . . . . . . . . . . 46·5 '.\20-:lE C 46·3 :S:20 -5E (' 
DD PcP =C 

Hi,·<'r,icl<' ... . . ...... . 61 ·8 X70E C 62 ·5 N69-2E C 62·6 :\'69·JE 62·0 ;-.;69·8E C 
C'C 

H.ivc•n·ipw 84·3 '.\175· 1\\" C 84·8 .:,;r 175 -1\\' C 83·8 N 175 -5W C 8.J -3 :\'176 -0\\' C 8-1·3 X l ï5- l l\" (' 

d D cc ('(' 

1 '.\25·9 \\" 1 

Pd'=D 
Ho111c- .. 

:: ·,l 
82-ï C 82·3 N2.5-9 \\' C . . . . . . . . . 82·4 :\'26-6 1\" 1 C 

,;,tlo 79.3 1"23 · 2\\' C ... . . . . . . . . . 79 .5 ?\z:l-0 \V C 
,;,tl l l.ak<' Ci t,· 60-.5 '.\ti0-m (' ........ .. ..... 61 ·0 N60·2E C 61 · I N60· IE (' Il !i0· -5 1 :\"60 ·7E (' 

t-:> 
tv 
,:,.; 
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TABLE II-Conclt.ded 

Distance, Azimuth and First Motion Data for Five K amchatka Earthquakcs for which no Solutions wcrc Obtaincd 

EARTRQUAKE Jul y l , 1953 Jul y 22, 1953 Scptcmber 4, 1953 September 23, 1%3 Novcmber 10, 1953 

STATION Dist.0 Az.0 Motion Dist.0 Az.0 Motion Dist.0 Az.0 Mot ion Dist.0 Az.0 Motion Dist.0 Az .0 
1 ,\l otion 

San Juan .... . . . . .. . . ... ··•····· 101 · I N4 1·4E C . .. . ..... . ...... ... 101 ·5 N4 1·5E J) -: 
cc C: 

Santa Clara . .... . . . . . . ········· 57 .4 N69·3E D 57-6 N69-2E D 57-0 N69·9E D 0:: 
r ...... 

Sapporo . . . . . . . . . . . . . . 13 · l N ll9 -5 W C 13·4 N l 2l -3W D 12·6 Nl18•6W C 12-6 Nl21 -7\V C 13 · l N 11 9·5 \\' D C: 

cc cc DD > 
'cl 

Sendai .... 16 ·9 N 131·2 \V C 17- 2 N l 32-4W D 16 ·3 N13l•OW D 16·4 Nl33·4\V C 16·9 N 131 ·2 \\' D ...... 

Rcven Falhi. .. . . ... . . 73·8 N3 1·8E C 74-2 :,,r31.7E (' C .......... Y. 
Rha sta . . 54· 5 N67·0E C ... . . ... .. . . . . . . . . . ...... . .. 55· l N66·5E C 54.5 N67-0E C U1 

DD 
dD '=l 

Shawi nigan Fall, ....... . .. 74·0 N33·2E C 73·6 N33-3E C 74-6 N32·8E C 74.4 N32·6E C 74-0 N33-2E (' 'cl 
Shillong .... C ..... ... C C C ::r: 
Ritka . . . . . . . . . . . 38 -9 1\54-IE D 39·5 N53-0E D 39 ·4 N53 ·3E D t:=j 

Ska lnate ....... .. ......... 73 ·8 N27 -9 \V C . .... . 74· 1 N28· 1\V C tj 
StmEbourg .......... . . 77-6 N20-3\V C ········· 77.4 N21·0\V C ~ 

Stuttgart. ....... 77-1 K2 l -2 \\' C 76-7 N2 1·2 \V C 77.5 N21 ·5\V C 76·9 N2 1-8 \V C 77• 1 N21 ·2 \V C '--' 
Prl' = D ...... 

Ruva . .. .......... . .. . ... 71 ·6 N l 58 ·5E 70-7 Nl57-9E C 71 · l N 158 ·4E C Y. 
... ... ... . .. . . . ..... .. , ·••···· 2 DD cc cc 

Taman1·as~e t . 102-2 N26•8 W D 102·3 N27-7 \V D 102·6 N26 -8\V D % 
....... · · ·· ··· ····· · · ......... 

Tananari vc . .... . ...... ..... . . . . .......... 116· 1 N88-3 \V c·, C 
TinC'tnaha . ... . ..... 59 ·3 N67-8E C 59· 1 N68E C 59·8 N67·2E C 59.9 N67·1E C 59·3 Nüï-8E C tIJ 

U1 
cC CT: 

Tokyo ... ········· · ····· 19·5 N 13:l-7W C 19· 8 N l34-7\\' C 18·9 N l 33- 7\V C 19·0 Nl35·8\V C 19 ·5 N l33-7 \V D ;:o 
DD cc --:: 

► Toledo ... ········· ........ 88 ·7 N14 •9W C ~ 
Trieste . . . 78-9 N25-3 \V D 78·5 N25•4W C 79 -2 N25•6W D 78·6 N26- 0W C 78·9 N25·3 \\' C ..... 
Tucson . .... ... . .. 67-1 N'66·8E C 66 ·9 NG7·0E C 67·6 N66·3E C 67 -7 N66·2E C 67· 1 N66·8E C .... 

..,: 
Uccle . . . . .. .. ·· ·· · · . . . . . . ......... 75-8 N' l7 ·5 \V C 76-6 Nl7•7W D 76-0 N l8• 1W D 76·2 N 17-5 \V C 

cC 
Uppsala .... . . . . . . . . . . . . 65-0 N2 1·3 \\' C 64·5 N2 1 ·3\V C 65·4 N21•4W C 64·8 N2 1-8 \V C 65·0 N2 1 -3\V D 
Victoria .. . . . . . . . . . . . . . . 49 ·2 N59·7E C 49·0 N60· IE C 49·8 N59· IE C ....... ... ... . 49·2 N59-7E D 

dD cC dD dD 
Wellington . . .... . ......... ...... ········· ........ 92·9 N 166·7E C 
\Veston .... . .. ........ 78-2 78 -8 N34-0E C 78·5 N33-8E C 78 ·2 N34·4E C 
Wittcvccn .... . ... N 18•3 W C 74-2 N l8-5W C 73.7 N78 -8\V C 
Zurich . ' . ' . . . . . . ' . . . . 78·6 N2 l -3 \V C N2 1·3 \V C ' .......... ·· · · · ····· 78·4 N2 l -9 \V C 78-6 N2 1 ·3 \\' (' 
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T A BLI •: llI 

D ata on T"·r lw Earl hq ua krs fo r \l'hich So l ut ions " ·r n • Ob lain r d 

--

1 1 

Feb. ,\ fa rd1 June . June No,·. 1 No,·. Nov. No,· . Jan. Feh. ~farc-11 Ü C' t. 
RT ,\ TIO i 2~. 2ï , 2ï , 22. 4A , 4B , 29A, 2913 , 12, 2.5 , ,5, ,5, 

1950 1950 1950 1952 1952 19.52 19,52 1952 1953 1953 1953 1953 
------- --

Aberdeen . ( D ) C ( D ) DD C 
DO DO 

.Algeria Uni ver~ily . ( 0 ) C D 
AliC"ante . . C C C (D ) (C) C 

(CC) DO (CC) DO DO DO cc 
Al meria .. C D (D ) (CC) C C C (C) ( 0 ) D 

DO 
Apia . C 
A1 a1)uni . . D 
Arrala . ... .. C C 
Athens ...... D (C) (C) C (C) (C) 

rC 
Auckla nd ..... D D D 
Bandung ... C D D (C) 

DDD 
Base!. .......... C D C C C C C D C C 

cc 
Belgrade D C C D C D C D C (C) 
Berkeley . C C C D C C D D C C 

(cC) dD cC 
Ben n uda-Columbia . D D C C 

cC 
Besançon .......... . . DO 
Bogota . .. .. .. . . cc;i C C (C) (CC) 

DO DO 
Bologna .. C D 
Bombay . C 
Boulder City ......... C C 
Bozeman C D C D D D C 
Brisbane .... D D D C (C) D C C D (C) (C) 

DO 
Budapest . C (D ) ( D ) (D ) C 

DO 
Bulle ... (D ) C C (C) D D C C 
Calcu t ta ... (D ) C 
Cartuja .. ( D ) D C D D (D ) C (C) ( 0 ) D 

DD DO (CC) (CC) DO (CC) DD 
dD PcP =C 

ChiC'ago-
U.R.C.G.H .. ....... ... . . . . . D (D ) (D ) D (D ) 

C hina La ke .. C C 
C hin r hina . cc (CC) (C) 
Chris tchu rc h ........ D D 

(DO ) 
C hur ...... . .... C C D C C 
Cincinna ti ... . .. C C (D ) C C C D C C 

(dD ) C'C 
Cleveland .... C C C C C D C C 

C' C C'C 
College .. . . D C D D ( D ) C D C D 
CollmbNg . ( D ) C C C 
Colombo .. . . . (C) 
Columbia .. C C C (C) C D C C 
Copenhagcn .. C C (D ) C (D ) 

DO 
PC' P =C PcP =C 

De Bil l. ... C C C C C (C) C C 
(CC) C' C (dD ) 

Djaka rta .. D ....... ... .. . . . ...... . ...... .... D (C) (' C (C) 
DD cc (dD ) (rC) DD 

DDD 
Faye l le ville (C') C D D C C 
Flo,enre ... C C C D C C 
Fresno (' C D D C C (C ) D D C 

(dD ) cC cl D 
Fukuoko. C D D (D ) D C C C 
Grnha m,town . 

.. 1 
o; 

ll aiw<'e .... C C D 
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TABLE III- Conlinued 

Data on Tw<'lvc Earthquakes for which Solutions wcre Obtained- Conlinued 

-----

1 Feh l ., r.ceh I J,~ '""' 1 Xo,·. Xo, . . Xo,. Xo, 

,--
Jan. F<'h. i\ larrh Or t. 

1-iTAT!O); 28, 2ï, 2ï, 22 , 4.\ , 4B, 29A, 29B, 12, 25 , 5, -5, 
1950 19,50 1950 1952 l 952 1952 1952 1952 1953 1953 1953 1953 

------ ------1----------------- -1---1---

Halifax . C D (D ) C D C C 
Han·ard . C C C C 

cc 
HC>lwan (C) D n D D D (D) (D ) 
Hiroshima . . D C 
Hong Kong . . . . (C ) C C C C C 
H onolulu . . . (C) C C (C) (D) (C ) 
Huancayo .. D ', 
Hungry Horsc . C C C (C) D C (' 

rC 
Hyderabad . . D D ....... . . . (D) 
JC>na . . ... C 
Jersey . C 
Kiamata .. .. (C) D 
Kalocsa ...... C (D) D C (D) 
Karapiro . ... D 
Karlsruhe .... C (C) C C (D) C (D) D C 

PcP=D PcP=C 
Kew . .. . .. C D C C C C C 
Kirkland Lake . C D (D) C C D (C) C 

(CC) dD 
Kiruna .. . .. .. . ··· · · · . . . C C C C C C C 

dD PcP=C 
Kodaikanal . D 
K oti .. .. .... . . C C (C) C C ........ . .. . ... C 
K sara . . . . .......... . D D 
K umagaya .. .. C 
La Jolla .... C 
La Paz .. . . n; cc;) (C;) n; (D;) cc;) 

DD (CC) DD cc (CC) DD cc cc DD 
La Platta . .. cc o; 
Leipzig . (D) 

DD 
Lincoln . C C (D) C D C 
Lisbon .. C (D) D C D C 
Maebashi . C 
Malaga .. (D) D C (D) 

cc DD 
Manilla . D (C) D C C 

dD 
Matsushiro .. . C D C C D (C) C C C 

(DD) 
:\lerida .. (D) 
Mes,ina . D C 
i\i ineral. . C C C D C (C) C C 

dD 
Mount Hamilton . C C D D C C C (C) D D C C 

(CC) cc 
(dD) cC (cC) Pc-P=D 

Mount Wilson . C C D* 
Xagoya . C 
~ernuro . D C D (C) C 
Xeuc-hâtel . (D) ······ · ... . ... . . .... .. .. . . .. C C 
Xew DC>lhi C ]) 

XC>w Plymouth . D 
Xcw York City 

College .. . C C ( D ) 
rC 

1 . . . . . 

O,akH . . C C 
Ottawa C C C D 

1 

(' C C C C 
DD DD 

CCC 
Pali,HdC's C (D ) 

:-i 

C C (' 

Palo ,\lto C D 
(dD ) 

Palomar C C D D D D D C C 

• :--ee note in text re Pasadena group of stations. 
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T .\ BLE HI - Continuer/ 

D a ta on T wl' lvc Ea rthquakes fo r 1d1ich Solution~ 11·e1·c Ob tained- Conlinued 

Feb. ~l a rc· h Ju ne Ju ne No,·. No,·. No,· . N o\'. ,fan. Feb . 1 Marel1 Oct. 
RT .\TIO N 28, 2ï , 2ï , 22, 4.\, 4B , 29.\ , 29B , 12 , 2.'i , 5, ,5, 

1950 19.50 1950 19,52 19,52 1952 1952 1952 19,53 1953 1953 105:3 
·---

Pu .... adC'na (.' C D * 1) (' D D C C 
Pa,Y ia .. C (D ) C C 
Philadc lph ia C C C (C) C 
Pierce Ferry . (' C C 
Pie termarit zburg (C'; ) D', 
Pitt ,hurg h . D D 
Poona . . .. . D C 
P rague ... C D C C C C D C C C 

cc (DD ) 
cC 

PC"i ' = C 
Preto ria ..... n; c; 
Pueblo . . .. D 
Quet ta .. D ( D ) 
R a1lid C'it y C (D ) C D D C 
R u. th[arnha m C ( D ) C C C 
R eno . . . . C C C D C D D D D 

(cC) 
PcP =C 

R c,olulc Bay . .. C C C C (D ) C 
DD 

R eykjal'ik . . ... C 
cc 

Riven;id c .. C C D * C D D C C 
Riverview. D C . ...... . · ·· · · · ·· C D D 

cc 
(c-C) (cC) dD dD 

( PcP = C ) 
Rome .. C D C C C C D C 
Saint Loui ~. (' C C 
Rait La ke C ity ..... C C D (D ) D D D C C 
San Jua n. (D ) D C D C 

cc 
Santa Clara .. (D ) (D ) (C) C ( ' ) D (C) C 
Sap1)oro ... C' C D (C) C C C 

DD 
Rc·orc,shy Sund . C (D ) 

PcP = C 
(CCC) 

Sc,alllc, . . C ( D ) C 
Sendai C 1) D (C) C C C C 
Sc-l'en Fa ll s . D C 
Sha, ta . C C C' D C C 
:-:;hawinigan Falb . (' C D C C 

dD 
Shi llong .. . ..... .. C C 
Sitka .. . ... (D ) ( D ) (D ) (C) (C) (C ) C 
Skalna te Pleso . C 
Stara Dala ... . . C 
State C'ollcge . C 
~ l ra...;hou rg .. 1 (' C C C C C (C) C C 
Stut tga rt . :i (' C C C C C D C C 
~u va .. D 

( DD ) 
DDD 

:-;zeµ;Nl C 
T ac· uhaya . C D (C) . ....... · · ••· D 
T a 11 1anra:--;:--et . (C) D 
T ananari \"(' . (C) 

C'C 
TinC'maha .. (' (' D * C D ]) C C 
T okyo (' ]) D ( D ) C C 

dD 
Tric, te .... (' 

1 

C (' (D ) (C' ) C (' 
T uai ((' ) .. . . . . . . . . (C' ) 

* Ree note in tcxl rc l'a,adena group of stat ions. 

71 >186 :\ 



22X 
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Data 011 Twl'lvt• 1•:arthquakps for whi<"h Solutions 11·prc ObtainPd- Conclurlerl 

F<'IJ. ~l ar<'h .June . June );°o\' . '.\01·. );°()\', );° 0 1· . .Jan. Feh . ~lar<'h Od. 
ST,\TIO '.\ 2~. 9 -_,. 9-

- 1 ' 22. .JA, .JB. 29.\ , 29B , 12. 9 · -.J, 5. 5. 
1950 1950 1!),jQ 19,52 1952 1952 1952 19,;2 19.53 19,53 1953 1953 
-------- ------------- 1--1----

TUf'!-iOll (' C 1) D (' D (C' ) D C C 
(DD) 

l'ede ]) D C' ( D) 
PC'l,=D 

'Gkiah ]) J) 
1 Cpp,ala . . (' C (' C C C C C' C 

(CC') 1 

Pd,=C ( Pd,=C ) 
ViC'(oria . C (' C D D D D C 

cc 
cC cC 

\\'ajima C C 
\\'ellington . D 
\\'es ton D C D C 
\\'itteYcen . . (D ) . . D ... 

1 

C 
Zurich . C (C ) C C C C C D C C 

Two of the earthquakes listed in Table I occurred on the same day, ::'\ovember 29, 
1952. To simplify reference to these earthquakes the dates have been called Nov. 29A 
and Nov. 29B. The theory ,vill ubsequently be advanced that the earthquake of 
November 4, 1952 was a double one. In Table III the postulated shocks have been 
referred to as Nov. 4A and No,·. 4B, 1952. 

ANALYSIS OF THE DATA 

Earthquake of 10:20:58, Feb. 28, 1950. <f> = 46°N, À = 143! 0 E 

T ABLE IV 

Total K umber of Observations ....... . .. . . 

N umber of Inconsistent Observations ..... . 

p 

88 

14 

P ' 1 

5 

2 

pp 

6 

2 

pP PPP PcP 

9 1 1 

5 0 0 

Total 

110 

23 

The solution for this earthquake is given in Figure 1, the data being summarized 
in Table IV. The number of inconsistencies is about normal, and the solution cannot be 
much in error. It might be argued that circle b should have been made larger, to separate 
Helwan and Ksarn. Thi1:, ,rnuld ha,·e made Honolulu correct, but would have made 
Athens and the PcP obsel'\'ation of Prague incorrect. In any e,·ent the t\\'o solutions 
do not differ much geologically. 

Earthquake of 13:04:40, March 27, 1950. <f> = 53 ~0 N, À = 173°E 

The solution for this earthquake is shown in Figure 2. As shown in Table Y, there 
are 7 incon:-;istencies out of a total of 48 obserntt ion,;. X one of the inconsistencies is 
senous. It might ho\\'e,·ei· be noticed that circle b i,-1 clefinecl by the ob,;ernttion at 
Brisbane, which obsen,ttion is described as doubtful. The position of the circle may not 
be as ,,·ell defined as it appears to be. 
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TABLE y 
p pp 

Total number of Obse1Tations. . . ... . . . .. . .... 45 2 

Xumber of Inconsistent Ob:errntions .... . . .. . . 6 1 

Earthquake of 15:41:54, June 27, 1950. rf> = 45½0 N, À 

TABLE VI 

140°E 

Total K umber of Observations ...... . .. .. . . .......... . 

Tumber of Inconsi ·tent Obsen·ations ..... .. ..... . . ... . 

p 

49 
3 

pP 

1 

0 

pp 

3 

1 

T otal 

4 

7 

Total 

52 
4 

None of the inconsistencies which are listed aboYe is serious, but there are 4 other 
inconsistencies which have been concealed. These corne from four station of the P asadena 
group, indicated by * in T able III, all of which reported a very small initial hort
period compression followed by a much larger and longer period dilatation. These four 
station observations have been interpreted as dilatations. This was clone because the 
separation farther north in California was so sharp that it was concluded that the 
short-period disturbance was from orne preceding disturbance. 

FAULT PLANE PROJECT 
Eorthquoke of June 27 1950 H• 15 41 54 U.T. 

<p• 45Ji, 0 N À• 14 0° E 

h•O.OOR 
P Compression o P Dilatation .o. 
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Earthquake of 21 :41 :53, June 22, 1952. <j) = 46°N, À = 153 ~0 E 

The Rcore for this earthquake is Rhown in Table YII, and the solution is illu. trnted 
in Figure 4. ircle a accomplishes a ,·ery satisfactory separ:üion, both in North America 

T.\BL8 VII 
p pp pP PcP P ' 1 Total 

Total Tumber of Obse1Tations ... . ... 66 6 3 2 1 78 
K umber of Inconsisten t Observations ....... .. . 16 2 0 0 1 19 

and in Australia, the only seriom; inconsistencies being Sitka and Fayetteville. Circle 
bis not so well defined. It might well be drawn with a shorter radius, to make Budapest 

@ 
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and Lisbon correct and Cartuja, Rome and Belgrade wrong. The position chosen gives 
the better score : in any event the two Rolutions would not differ significantly from a 
geological point of Yiew. 

Earthquake of 16 :58 :24, Nov. 4, 1952. <j) = 52 ~0 N, À = 159°E 

In a paper read before the Eastern Section of the Seismological Society of America, 
Hutchinson2 discussed the epicentre of this earthquake and of its several a ftershocks 
and ad,,anced the hypothesis that the main shock had a focal depth of about 40 km. 

2 Il. O. llu tchinson , "Tlw K amchatka Earthquakt'~ of .\"ovember l!J52" , Earlhquakc Notes, 25, :i--J , :iï--J 1, 1 \l51. 
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This conclusion was based on the existence of a very large secondary phase which occurred 
at rnnny stations about 12 seconds after the initial movement. Hutchinson interpreted 
this phase as pP. 

In the discussion which followed the reading of the paper the question was a ked 
,Yhether a first-motion study had been attempted. Hutchinson replied that an attempt 
had been made, but that there were many conflictions. Someone observed that confu ed 
first motion seemed to be characteristic of very large earthquakes and might indicate 
that in these cases the speed of fault propagation might be comparable with the speed 
of seismic wa ves. 

First-motion data had already been collected by the author. Examination of these 
data suggested that the earthquake might in fact be a double one, and that the large 
second phase, interpreted by Hutchinson as a pP might be the P of a second ·hock. To 
test this hypothesis the P - H times of al! reported phases were compared with the times 
calculated from the Jeffreys-Bullen tables. The results of this compari on are shown in 
Table VIII. 

TABLE nn 

Travel-lime of Rcporlctl Phases for the Kamchatka Earthquakc of Xov. 4, 1952, Compared wilh lhoRc 
Calculated from lhe J effreys-Bullen Tables 

Stalion 

Xemuro .... . . .. . . . . ........................ . 
Sapporo .......... . ...... . . .. ...................... . 
Sendai .. .. ................... . . . .. . . .. . .. . . . . 
Maebashi . . . ....... .. ... . .. . .... . .. . . . .. . .. . . 
Kumagaya . . . . . . . . . . . .. .... . 
\Yajima ... .. .. . .. . . . . .. ............ . 
Tokyo. . . .. . . . . . . - • - • · • • · · · · · · · · · · · · · · · · · ·1 
:\Ialsushiro ... . . .. . . .... .. . 
Osa.ka .... . .. ... . .. . ... . . .. ............ . ........ .. . . 
Koehi .... .................. . 
Collcge . . . . ... . ...... ... . 
Sitka . . .. . . 
Rcsolutc Ba.,· ... 
Honolulu . . . 
Hong Kong ..... . 
\ïctoria . . . . . . . ... . ........ . .. . 
Seattle . . 
:\1anilla 
l:kiah .. . .. 
Buttr .. 
BPrkclP.v ..... . 

Hanta Clam .. . 
:\It. 1 lamilton P . . . .. 

Boz(•nuu1 . . 
Kiruna .. . 
FrP!--llO. 

llivrr~id<· . 

Palomar ..... 

12·9 
15·2 
19·1 
21 ·5 
21 ·6 
2l·ï 
21 ·8 
2l -8 
2-1 ·6 
26·4 
29·2 
36-ï 
,1,1.0 

,15.5 
-1,5·6 
,Iï-2 
,13.;3 
-18·5 
5:3 ·2 
5-1·5 
51 ·G 

55· l 
5,5 .;3 

55 .5 
55·!) 
5(i · l 
60 ·2 

60·9 

Calc.-Obs. 

9 
l 
9 
9 
9 
5 
ï 

-12 
- 9 

+ 2 
- l 
+ 2 
+ ,1 
-10 
+ 1 
- 2 
- 2 
-11 

+ l 
+ l 
-11 
-U 
+ ➔ 

6 
;3 

+1 
+ •I 
-10 
+11 
- 3 

I 

(C ) 

D 
(C ) 
C 
C 

D 
C 

(C ) 

C 
C 

C 

C 
C 
C 

II 

C 
C 

C 
C 
C 

C 
C 
C 

C 

(D ) 

C 
C 

C 

C 

D 
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T.\BLI•: \'Ili ('011/'/1ufrd 

Trav<•l-linws of H<'po1·l<'d Phas<'S for thP l{anwhatka Ea1thquakc• of .\ov. 1, J\l,'i:2, C'ompar!'d 11ith thosp 
CalrulalC'cl from tlw Jpffn',,·s-llullPn TablC's 

Upprnla . . . 
TucRon . .... ... . 
Lincoln . .... ......... . 
Kirkland Lakr 
Abrrdrrn P ... . 

PP . . . 
Ottawa . .. . . 
:-;kalnatr .. . . . . .. . 

8talion 

Cincinnati .... . ... .. ..... . ... . . 
Prague . . . . . . 
Bandung .... . 
Rathfarnham . . ......... .. ....... .. .... . . . .... . 
Pi lt sburgh .. . 
Budapest ... ..... .. ...... .. . .. .......... . . 
J,;-ew .. . . . . 
\Ycston . . . .. . . 
Kalocsa.. . . . . . . . . . . . . . . . . . .... . .. .. . . ....... . 

tuttga.rt. .. . . . . ... .. ... . ... .... .. . ... . .. . . . . . 
Strasbourg ... . . ..... . . .. . . . . . ..... . ...... .. . . 
Halifax ... .. . . . . . . . . ........ .. . .. .. ... .... . ........ . 
Belgradr ... .... . ............... . . . ........ . 
Philadelphia .. . ..... .. . . . . . . .. .. . . .......... .... .. .. . 
Basci ... ... . ..... ... ... .. . . . .. ...... ..... . . 
JCl'RC'Y ... ' . ' . '.' . .. ' . . .. ' . . .. ' . . .. ' ... . ' .. ' ' . . ''' ' 
Trieste. . . . . ....... . ...... . . .. . • . . . • ... • • • • • • • • · 
Columbia . . . . . . . . . . . . . . . . . . . . ....... . .... . ... . 
Pa via ......... . .. . . . . . . . . . .. . . . 
Bologne . . . . . . . . . . . . .. .. ...... . 
Florence ..... . . . . ........... . ... . . . .. . .. .. ........ . . 
BriRbane .. . . . . . . . . . . . . . . . ..... . . . . .. . 
Rome . .... . . . .. . . .. .. ... . ......... ..... ... . . . . . . . 
Tacubaya. . . . . . . . . . . . . . . . . . . . . . . . . . .. . .... . . ... . 
Pueblo .. . . . . .... . .. . . . .... . .. ..... . . . . .. . . . ..... . 
:\krida . . . ... . . . . . .. . .. .... . . . . . .... . ...... . 
IIrhrnn .. 
Rivervirw .. 
Alicante ... .. ' . ' . ' ' ' ' . . . . ' . . . . . . 1 

Lisbon . . . . . . ..... . .. . . . . . .. . .. .. . . .. . 
Carluja . . . . . .. . . .... . 
Alnwria P .. . ..... . . . ... . ......... . . . ....... . . 

PP... .... . . . . . .... .... . 

:\W~a.. .. . . ·· · · · · · ·· .. 
Auckland . . . . . ..... . .. . ..... . ... . ...... . 
.\pw Pl~·mouth .. . . 
Kiamata . . 
Christ ('hurch . . 
S,tn Jwtn .. .... . 
Tam,rn1·ass<'l .. . . . 
Chinrhura . . . 
Bogota P .. . . 

PP .. . . 
La Paz P ' .. . 

PP . . . 

G:l · li 
(i5-2 
GG-:l 
(iÏ ·Ï 

(i!)-1 

ï J. (i 
ï2•(i 
ï:l · :l 
ï:l -:l 
73.5 
ï:l ·G 
7cl·l 
7-1•5 
74·8 
75.3 
75.4 
75.7 
76·2 
7G·4 
7G·5 
7G·5 
7ï·2 
ïï-2 
7ï-G 
79·1 
7U·l 
79.3 
80-0 
80 -0 
8l·4 
81 ·7 
82-5 
85·7 
8G·O 
86 · 1 
87·6 
88·-l 
8!)·2 
8!)·4 

8!)-8 
!)(),2 

!l2 -:l 
!)5- 1 
\lli·O 
\)!) ·2 

IOL · 1 
lOli· 1 
lOï •;3 

128· 1 
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Examination of the table shows that the residuals obtained by subtracting obse1Ted 
times from calculated times ,·aries as much as -12 secs. to + 11 seconds. This certain ly 
suggests some discrepancy in H time. It was decided that phases with a residual of Ü" ±-1 ' 
would be assigned to a first shock with an H time of 16: 28 : 24, while those with a 
residual of -11" ± 4" would be assigned to a second shock, with an H time of 16 :2 :34. 
Pha es whose residuals fall outside the indicated limit · are not used, since it i · not clear 
to which shock they belong. The table indicates, by entry of the first-motion obser
vation in column I or II, which shock the particular phase has been a ·signed to. 
P arentheses enclosing a motion observation indicate that it is inconsistent with the 
solutions shown in Figures 5 and 6. 

b 

0 Mcnlla 

®@ 
b 

a 

\ 

Figure 5 
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Ln! ~lare~ 

Figure 5 presents the solution for the first shock, Figure 6 for the second. The 
number of inconsistencies in the first shock as shown in Table IX is large, probably 
reflecting the small size of this initial shock. On the other hand the solution for the 
second, and larger, shock has only b\'O inconsistencies as shown in Table X. 

T ADL8 IX 

Total l\umber of Obsel'\'ations .. . . .... . .... .. . 
Kumber of Incon istent Observations . . ....... . 

p 

42 

pp 

2 
2 

p ; 
1 
1 

Total 
-15 
11 
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TABLE X 

Total Xumber of Observations .. .................. . 

/ 
/ 

I 

2 
a 

FlllU PLANE f'R(M;CT 
~ of Ne,. 4, ~ H•l6 ~ l4UT 

,P •52:t• N l,, 159• [ 

h •OOO R 

p Comp-lMO'I O P OdatatO'I 6 

p ~ • p [)~ 6 

v,,1 o.•crcc 

N umber of Inconsisten t Observations ....... .. .... .. . . . 

p 

29 
2 

pp 

2 
0 

2:l ,i 

Total 
31 

2 

If Hutchinson's interpretation i:-, correct, all the obserYations plotted on Figure 6 
as P 's should be plotted on Figure 5 as pP's. For a normal focus earthquake pP plots 
at about the same extended distence as P but at the opposite azimuth, and is plotted with 
a phase change due to the reflection. Comparing Figures 5 and 6 it i8 clear that nothing 
but confusion ,rnuld result if the transposition were to be carried out. This i1, an addi
tional argument in fa,·our of the present interpretation. 

There is a good deal of similarity between the solutions; in both case:-, ,Ye ha ,·e steeply 
tlipping planes, one lying apprnximately north-south, the other ea:-,t-west. It shoulcl be 
noted however that the-motion directions differ in the two cases. 

Earthquake of 08:22:34, Nov. 29, 1952. cf> = 53°N, À = 160°E 

The solution for th is earthquake is shown in Figure 7, while the data are summarized in 
Table XI. The score is rnther poor. This reflects some of the uncertainties. For 
example, circle a might corne inside Pa,·ia and \Yi tte,·een, and circle b might be c.lrawn to 
make Halifax wrong and Columbia correct. In short , there seems to be some doubt 
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close to the line, and many of the incon istent observation are called doubtful by our 
collaborators. In spite of the poor score it eem probable that the solution is very 
nearly correct. 

TABLE XI 

Total Number of Observations . .......... . 

T umber of Inconsistent Observations ... .. . 

p 

47 
13 

P' 1 

1 

0 

pp 

11 

2 

Earthquake of 23:46:25, Nov. 29, 1952. cf> = 56°N, À. = 155°W 

pP 

5 

2 

PPP PcP 
2 1 

1 0 

Total 

67 
1 

The only serious interpretational difficulty arose in California where Mount Hamilton, 
Fresno and Santa Clara reported unqualified compre sion ,vhereas the rest of California 
reported weak dilatations, \Yith many station: making no report. ,\. different solution 
than that shown in Figure 8 might have been drawn to make the separation in California, 

TABLJ,} XII 
p pp ppp PcP Total 

Total Xumber of Observations . . ..... . ..... . .... 49 10 2 2 63 
Xumber of Inconsü,tent Ob::;ervations ............ 9 4 0 0 13 
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Figure 8 

but this would have made a great many other stations inconsistent. The score given 
in Table XII is reasonably good, and it is probable that the solution is reasonably 
correct. 

Earthquake of 17:23 :39, Jan. 12, 1953. cp = 49½ 0 N, À. = 156°E 

It was mentioned earlier that the second group of earthquakes listed in Table I, 
haYing their epicentres in the Yicinity of 50~ 0 l'\, 156~ 0 E, seemed to deri\·e from n, more 
complicated mechanism than that po:-;tulated in these :-;tudies. The present earthquake 
lies in about the same area, and exhibits some of the clifficulties experienced in the main 
grnup. The tentatiYe solution for this earthquake is :-;hown in Figure 9. 

K ote first of all that the stations in the northweHt quadrant of the map, repre:-;enting 
Europe and Africa, are fairly evenly di,·ided hetween compre:-;sions and dilatation:-;, but 
in a ranclom sort of way. Actually, if all the :-;tationH ,rnre plotted, the re:-;ults would 
be numerically in fayour of cornpresHion:-;: moreü\·er the dilatation ob:-;en·atiom, are nearly 
all called quest.ionable, or limited in some way. On the whole there seems to be :-;orne 
justification for taking Europe to be compres:-;ional. 

Turning now to the K orth _\.merican station:-;, lying in the northea:-;t q undran t, i t 
seems clear that there ü, a separation between ea:-;tern and we:-;tern :-;tations, although 
the exact point of separntion is not clear. Circle a ha:-; been clrnwn to make College 
consistent. By shortening up the radius of this circle pP Djakarta might have been 
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Figure 9 

made consistent a well, but this would have been at the expense of pP De Bilt and P 
Karapiro. The circle is probably not much off its true position, but it hould be noted 
that the unqualified observations at Tucson and Honolulu are made incon istent. The 
position of circle a being admitted, that for circle b i closely limited by the orthogonality 
criterion and the separation in southeast Asia. 

The core for the solution is shown in Table XIII. In appraising the number of 
inconsistencies it should be noted that many stations mentioned a double begim1ing, an 
eP followed in 2 seconds by an iP. This might account for errors at the weaker stations. 

TABLE XIII 
p P' l 

pp pP PcP Total 
Total N"umber of Ob. erYations ............ 50 1 5 6 1 63 
~umber of Incornü tent ObserYatiom;. ..... 11 1 1 3 1 17 

Earthquake of 21:16:18, Feb. 25, 1953. <p = 56°N, À = 156 ~0 W 

The solution for this earthquake ü, :-;hown in Figure 10. . \.s ::;ho,rn in Table XIY, 
the number of inconsi::;tencies is about normal. Two 0Toups of these are worth discu ·sing. 
The Spani::;h :-;tation:-;, Cartuja, .\..licant, and ..\.lmeria, (only Cartuja is shown) all give 
compre:-;sions, which are inconsistent. Such a ·olid ::;elf-consistent group of ·tatiorn,, 
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inconsistent with the solution, constitutes a serious criticism of it. A second inconsistent 
group is presented by Bogota and Chinchina, both of which give unqualified compressions. 
The reader should bear these two groups in mind in entluating the solution. 

TABLE XIV 
p P' 1 

pp pP PcP Total 
Total Number of Observations . . . . ........ 67 2 G G 3 84 
Number of Inconsistent Observations ... .. . 1G 0 2 0 0 18 

Earthquake of 21 :01 :23, March 5, 1953. cf> = 51 °N, À = 158°E 

In anfring at the solution shown in Figme 11, two groups of stations presented 
serious difficulty. Firstly the dilatations recorded at Almeria, Cartuja, Helwan and 
Quetta, together \Yith the PcP at Uppsala suggested that a compressional circle shoulcl 
be drawn to lea,·e these stations on the outside. This circle coulcl have been drawn to 
include College and PP San Juan and ReykjaYik in the OYerlap, but it could not at the 
same time take account of the compressions recorcled generally in ~\.sia . 

• \. second problem was the separation suggested in Am,tralia by the fact that River
Yiew and Brisbane inclicate opposite senses. It has not been pos:-;ible to accomplish 
this separation, which is unfortunate since the Brisbane observation i:-; regarded as good 
by om collaborator. 
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Despite these doubts the score for the solution, as indicated in Table XV, is very 
satisfactory. 

TABLE XV 
p P{ pp pP PcP Total 

Total Number of Observations .. . . . . . . .. .. 71 2 8 5 3 89 

Number of Inconsistent Observations ..... . 8 1 2 2 2 15 

Earthquake of 04:31 :40, Oct. 5, 1953. <f> = 53½0 N, À = 160½0 E 

The score for this earthquake, as shown in Table XVI, is very good. Despite this 
there are some doubts as to the exact position of the circles, although the approximate 

TABLE XVI 
p P' 1 

pp pP PcP Total 

Total Number of Observations . . ........ . . 84 1 5 2 1 93 

Number of Inconsistent Observations . ... . . 12 0 0 0 0 12 

position is not in question. For example (see Figure 12) Bandung and Djakarta, both 
of which recorded compressions, could have been made con istent by an increase in the 
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radiu of circle a but this would have made at least five other stations wrong (Helwan, 
Upp ala, Kiruna, PP Almeria and PP Cartuja). Despite this problem, it is clear that 
the solution cannot be much in error. 

SUMMARY AND DISCUSSIOK 

In the fault-plane project to date, solutiom,, or partial solutions ha,·e been obtained 
for 24 north Pacifie earthquakes. This number compares favourably with the 30 ·olutions 
which were a,·ailable for discussion1 in the southwest Pacifie. In the present case howe,·ei· 
the epicentres are spread out o,·er a much wi<ler area, and there are not sufficient data 
for any one arc to allow an independent discussion such a.· that given for the New Hebrides 
arc. Instead we shall be guide<l by the findings in the ·outhwest Pacifie and im·estigate 
whether similar patterns may exist in the north Pacifie. 

Data for the 24 solutions available are summarized in Table XVII; the table includes 
data taken from three earlier papers 3

' 
4

' 
5

• As in the analogom; table of the earlier paper 
there are three principal columns. The first fo,ts the earthquakes, gives the pertinent 

3 J. H. lloclgson and \\'. G. :\Iilnc>, "DirPction of Faulting in CPr(ain Earthquakc of tlw Xorth Pacifie" , Bull. 
Sc is111. Soc. , 1111 ., --l.1, 221-2--12, J!J5L 

• J . li. llodg~on and H. 8. StorPy , "Din•clion of Faultinii; In Rome of the L:trgl·r Earthquakl•s of HJHl" , Hull. 
S1im1. Sot . . 1111., --1·1, 5ï-8:l, 1H5--l. 

• J. Il. llodgson, "Fault-PlanP Rolution for tlw Tango, Japan Earthquakl' of \lt,rch ï, l!l2ï " , Bull. Sl'i., 111. Sor . 
..1111., .J;'i, :3ï-.J.1, l\l55. 
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TABLE XVII ~ 

Summary of Fault-P lane Solutions J\vailuble for Nort.h Pacifie EarthquakC's 
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Earthquakc l'lanc a Il Plane h 

:S:o. Date <p 1 À 1 h 
:-itr ikc I Dip [ 

Il Direction Direction Dip 
1 Rt ri kc I Dip I Rtr ikc I Dip Il 
Componcnl Componcnt DircC'lion Dircetion D ip 

1 :-itrikc Dip 
Componcnt C'ornponcnt 

- --

I./"'""' 
>-j 

J5 ~l arl'h 7, 1927 . . 3,,%:S: 1a;.,0 E Hurfarr X55°E S35°E 79° ·93 1 + ·365 ;,.;29°\\' H6 l0\\' 64° ·!lï9 + ·204 r: 
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\ ïacl i ros/ork . 1 l'la 
;:.., 

?I .\ pri t ,5, 1949 43°;'\ l !ll°E O·OSR Nü7°E ~23°\Y 54.• ·83 1 + ·556 .N'(io\\' N84°E 00° ·1Hi3 + ·:i(Hi 
'1 

- ;..-
>--3 

,';aklwlin 1.,/ancls o::; 
;3 

1 

.) une 27, 19.50 4.5~ 0 x 140°E O·OOR XC% \\' R89% \\' 71° ·957 - ·29 1 xs.1°11 N,5°E 74° ,!)41 .;J:l9 ::::: 
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~ 

/\urifr l .s/auds "' 
,5 1 
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li' Xo,·. :,, 194!! 41,• ::,{ l.5., 0 E 0·03R N25°E S65°E 79° ·97:l - ·22\l X67°\V ~'.2:i0 E 7;0 ·!)8 1 - · l!Hi 
,-., 

71 11 a.1· 3, HH!J 49°X 1,5:3°E O·O l R ;,.;80°E N J• \\' 71° ·962 + ·274 ;s;(i• \\' H81°\\' 7,5° ·941 + .;3;37 i..· .• 
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,_., 

/\amcha/ka --!) ;\l arc·h 5, J!)5:l . 51 °K J.55°E O·OOR N47°E - oo· ·9 14 ·407 X4:3°11' :\'47°E 66° 1 ·000 0·000 Y, 
JO Xov. 4.\ , l!l,52 52~ 0

~ l ;Jû0 E O·OOR KI0°E H80°E 700 .9:37 - •!HO :'\81%11 :S:5?:i l~ 70° ·9ï!l - -20:1 :::ê 
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12 Xov. 29.\ . 19,52 5:3° :-s 160°[;; O·OOR N30°5E 1\'59%11' 7c;• ·908 - ·419 :\'5:3°-511' N:JH?.5E (i(io ·!Hil - ·2ti,5 
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data nbout them , and attaches numbers to thern. These numbers luwe been assigned 
in a clockwi:-;e direction around the Pacifie: on the .\si::rn sicle they nm from south to 
north , in the Aleutians from ,,·est to east, and in Xorth .\merica from north to south. 

The :;;econd principal column in Table XVII gives the :-;trike and clip of plane a and, 
supposing it to represent the fouit, gi,·e:-; the projection , in the direction of :-;trike and in 
the di rection of clip, of a unit , ·ector clram1 in the direction of the displacement. f,;imilar 
information for plane b is given in the third principal column. \Yhere possible in Table 
XVII the designation a ha:-; been given to that plane Rtriking into the northeast quadrant, 
the designat ion b to that plane striking into the northwest quadrant . In two cases 
(earthquakes 3 and H)) neither plane strikes into the northeast quadrant so that the 
system breaks clown. 

It should be stressed that the de:,;ignation of a particular plane a:,; a or b is quite 
arbitrary, and there is no reason to belie,·e that the planes listed as a are 111 any \Yay 
related. The de::;ignation is simply a matter of c01wenience. 

NATURE OF THE FAULTL\"G 

Examination of Table XVII shows that for those earthquakes numbered 1 to 18 
inclusive the strike component i much greater than the clip component. Thi indicates 
strike-slip, or tran current, faulting. Within the limits of these studies then, strike-slip 
fau lting is the rule in Pacifie earthquakes from Japan through the Aleutians as it was 
in the outh,Test Pacifie. It is only when "·e corne to the earthquakes of Alaska and the 
British Columbia coast that different conditions obtain. In this area only one earth
quake, the Queen Charlotte Islands shock of August 22, 1949, resulted from transcurrent 
faulting. Three others (numbers 19, 22 and 23) were the result of normal faulting while 
one (number 24) apparently resulted from thrust faulting. 

These findings may be summarized as follows: strike-slip faulting is the cause of ail 
north Pacifie earthquakes itwestigated except for those in .\laska and off the coast of 
British Columbia and Washington. In these latter areas normal, thrm,t and strike
slip faulting ail occur. 

TABLE X\'III 
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In Table XYII a sign has been assigned to the dip component of displacement in 
each case, a negatÏ\·e sign indicating a tension displacement, a positi,·e sign indicating a 
thrust displacement. These data haYe been collected in Table XVIII, where they are 
listed by geographical location and by focal depth. While the data are too few to permit 
a final conclusion, it does not appear that either tensions or compressions are associated 
particularly with any arc or with any range of focal depth. 

DIRECTION OF FAULTIXG 

The earlier paper on southwe t Pacifie earthquakes1 dealt with bocks principally 
associated with two features, the New Hebrides arc and the Tonga-Kermadic-New 
Zealand arc. Each of these arcs has a relatively simple form and can be approximated 
to by a single direction This simplified the attempt to relate features of the fault 
solutions to features of the associated arc . In the present case there are a large number 
of arcs to be considered. Most of these have high curvature so that there is no ingle 
direction which can be associated with any arc. Add to this the fact that we have much 
fewer solutions for each arc and it becomes clear that only a very tentative analysis of 
the data may be attempted. 

For the purpose of thi analysis the north Pacifie will be divided into three areas, 
the northwest Pacifie, from Japan through Kamchatka, the north Pacifie consi ting of 
the Aleutian , and the northeast Pacifie, comprising Alaska and the Briti h Columbia 
coast. 

The strike direction of the fault-plane for the northwest Pacifie group is investigated 
in Figure 13. The earthquakes are numbered according to the same system u ed in 
Table XVII, the two sets of numbers corresponding to planes a and b. Recalling that 
plane a by definition was that striking into the northeast quadrant while plane b was 
that striking northwest, it is clear that there is no uniformity of strike direction. In 
this area numbers were assigned from outh to north. If the planes associated with a par
ticular arc were to have a common direction we should expect to find a consecutive group 
of numbers (as, for example 9 to 13) associated with a single direction. This does not 

N 

Strike D1recl1011s Japon - Kamchatka 

Figure 13 
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occur. In Figure 13 the focal depth of the earthquakes are indicated by the length of 
the line. It is obvious from the figure that there is no relationship between the depth 
of focus and the direction of the planes. 

Figures 14 and 15 give the equivalent data for the north and northeast Pacifie areas 
respectively. While the data are scanty, there is certainly no clear indication of a syste
matic arrangement to the direction of planes a and b. 

'O 

Direction of Dip 

N 

Strike Directions -
Aleutions. 

Figure 14 

N 

23 

Strike Directions 

Alaska - Washington . 

Figure 15 

,., ·~. 

In the earlier paper on southwest Pacifie earthquakes1 it was shown that the dip 
vectors for the earthquakes associated with a particular arc have a tendency to lie parallel 
to one or other or a pair of planes, steeply dipping but bearing no obvious relationship to 
the direction of the associated feature. This was demonstrated by diagrams drawn with 
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an inYerse stereographic projection in which the epicentre of the earthquake rather than 
its antipodal point is used as the pole of the projection. It is a property of the projection 
that a plane passing through the origin, having a certain strike direction and a dip ô will 
project into a line with the same strike direction and at a perpendicular distance = cot ô 

from the origin. 

This projection has been used in Figure 16 to study the dip vectors of the earthquakes 
lying between Japan and Kamchatka. The open symbols have been used to refer to 
planes a, closed ones to planes b. Examination of the figure shows that the open symbols 
tend to lie in a direction N 70°W, and that the closed ones tend to lie in a direction 
N 38°E. There are two exceptions to this, earthquakes 2 and 7. By interchanging open 
and dark symbols for earthquake 7, which is justified since there is no significance to the 
designations a and b, this earthquake can be brought into line. This leaves only one 
shock, number 2, inconsistent. 

We conclude that for all but one out of thirteen earthquakes, the dip vectors define 
a pair of planes. One of these planes strikes N 70°W and dips to the southwest at an angle 
of 88° ± 6°, the other strikes N 38°E and dips to the northwest at an angle of 86° ± 8°. 
The uncertainties are not standard deviations but simply the limits necessary to include 
an 'observations. 
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Figure 16 

Figure 17 gives similar information for the Aleutians. Admitting that the data are 
too few to permit any final conclusions to be drawn, two directions seem to be favoured, 
one striking N 23°W and dipping to the southwest at an angle of 86?5 ± 2?5, the other 
striking N 61°E and dipping to the southeast at an angle of 88?5 ± 1?5. 
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The points of emergence of the dip vectors for the area from Alaska to Washington 
are shown in Figure 18. Within the limits of the present data it seems clear that the 
arrangement here is random. It has already been shown that this section of the Pacifie 
is unusual in that transcurrent faulting does not predominate ; the random orientation of 
the dip vectors is another indication that this area differs from other circum-Pacific ones. 
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Direction of th e Xull î ' ectors 

The null vector is, as defined in the earlier paper1, the vector joining the points of 
intersection of the two circles. It is drawn always in the sense from the epicentre to the 
other point of intersection. In the southwest Pacifie it was found that the null vectors 
lay nearly parallel to an almost ,·ertical plane having the strike of the feature with which 
the earthquake was associated. 

The strike and clip of the null vectors for north Pacifie earthquake · have been given 
in Table IXX, and the null vectors for the area from Japan to Kamchatka have been 
plotted in Figure 19. Here two planes appear to be defined, one striking 47°W and 
dipping to the northeast at an angle of 86° ± 4°, the other striking J 34°E and dipping 
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1;0 the southeast at an angle of 86° ± 4°. Two earthquake lie out ide the indicated 
boundaries, numbers 8 and 12. These might be regarded as defining a north-south 
striking plane, but until many more earthquakes have been reduced for this area it i , 
better that they be regarded as exception·. 

The equirnlent diagram for the Aleutians is given in Figure 20 . Here a single 
direction appears to be defined, striking :X 75°"\Y and dipping to the ·outhwest at an angle 
of 8r5-2~5. There is one exception, earthquake number 16. In this case the data 
are so few that the interpretation must be regar<led only as a tentative one. 
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Finally, in Figure 21 , are plotted the null \'ectors fo r the area from Ala.,ka to \Yash
ington. The scale of this diagram i::; only 1 10 that of earlier diagrarns, so that the linear 
arran gement indicated may be more apparent than real. The fact that point 19 is at 
an infinite distance dictates one strike direction of N 30°\7\T, and this direction appears 
to satisfy earthquakes 23 and 21 , if we take the clip as northeast at an angle of 65° ± 25°. 
A second plane, striking N 53°E and dipping to the southea,;t nt an angle of 65°, conta ins 
the \'ec tors fo r earthquakes 22 and 24. 
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Figure 21 

In the earlier paper it was shown that the null vectors of the N"ew Hebrides earth
quakes, for example, lie close to a vertical plane having the strike of the New Hebrides 
arc. Similarly the null vectors of the Tonga-Kermadec-New Zealand earthquakes 
define a nearly vertical plane haxing the mean direction of that feature. \\7hat inter
pretation are we to place on the directions defined by Figures 19 to 21? 

Earthquake epicentres for the area covered by Figure 19 may best be studied in 
Figures 17 and 18 of Gutenberg and Richter's6 "Seisrnicity of the Earth". Examination 
of these figures will show that the earthquake epicentres make a very complicated pat
tern and it is probable that interpreters will differ in determining trends. The following 
interpretation has much in its favour. 

In Figure 17 a line drawn through the point 30°N, 130°E and striking N 3 °E is a 
good approximation to the bands of islands, -volcanoes and normal-focus earthquakes 
stretching through Japan, the Kuriles and Kamchatka. The line is, of cour e, only an 
approximation to a number of separate systems, the Japan arc and the Kurile arc, for 
example, appearing as scallops on the general line. On the continental ide of this line 
the foci become increasingly deep with their distance from the line, as if the line corres
ponded to an outcrop of a plane, or system of planes, dipping tü\rnrds the continent. 

A second line, drawn through the point 30°N, l-!0°E, and striking T 30°W appear · 
necessary to account for a number of deep-focus earthquake:-;. There does not eem to be 
an accompanying trend of normal focus earthquakes associated ,Yith this direction. 
HO\rn,·er another trend does seern to exifit for normal focus enrthquakes. This would 
be defined by a north-south line running along the 1-Hst meridian. 

i; Il . (:u t!' nlwrg und C. F . Hicht!'r, 8 fiN111icily of the E arlh 111ul ltcla !fd J>hnw:11nw , Princl'l on l ' nivl'rsi tr Pr<'ss, 
J !l J!l. 
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In summary, it appean, thnt three directions might be definecl b)' enrthquakes in 
this area , one :X :3c 0 E, another :X :30°\Y and a third north-south. The first of these 
directions corresponds ,·ery closely to the direction X :34°E def-ined in OUI' Figlll'e rn 
wh ite the second is in fair agreement with the direction :X 47°\Y. There is e,·en some 
indication in Figll!'e Hl, frnm earthquakes , and 12, of a north-south direction. 

, \dmitting that many more earthquakes must be reducecl before the directions def-inecl 
in our Figure H) may be acceptecl, and aclmitting further that the trend directions in this 
section of the Pacifie are open to question, ne,·ertheless there does appear to be some 
agreement between the directions of the null Yectors and the directions assumecl by the 
ear thquake epicentres . It should be pointecl out that there i:c:; an essential clifference 
between the results found in the soutlrn·est Pacifie and those suggested here. In the 
southwest Pacifie the null ,·ectors of the K ew Hebrides earthquake:; lie parnllel to a plane 
haYing the direction of the Ke"' Hebrides arc, while the Tonga-Kermadic-Xew Zealand 
shocks ha-ve null Yectors associated with the plane through that feature. In the north 
Pacifie however this close association no longer obtains. Earthquakes 3 and 4, for example, 
which lie in the 8akhalin Islands and so are associated geographically with the north-south 
trend ha-ve their null Yectors associated with the northwest trend. Similarly the Kurile 
earthquake number 7 and the Kamchatka earthquakes numbers 11 and 13 ha,·e null 
Yectors associated with the northwest direction, ,,·hile the Vladivostock earthquake 
number 2 has its null Yector associated with the northeast system. If these trends should 
continue \\·hen more data are aYailable it \Yill be necessary to conclude that the as:;ociation 
of epicentres \Yith particular arcs is more complicated than many authors haYe supposed. 

Gutenberg and Richter's Figure 7 gi,·es the epicentres in the area covered by our 
Figure 20. Here two directions may be detected. The western Aleutians trend about 
K 70°\V, the eastern AleutianR about K 70°E . As shown in our Figure 20 the limited 
number of earthquakes so far available appear to define the direction N 75°\Y, closely 
parnllel to the trend of the western Aleutians, but we should note that epicentres 17 and 
18 lie south of the eastern half of the arc, almost as if they were on an easterly extension of 
the western Aleutians. 

Turning now to the area from Alaska through the British Columbia com,t to ::-;eattle 
we find two directions defined in Figure 7 of "Seismicity of the Earth" . A line drawn 
through the length of Yancom'er Island passes thrnugh severnl epicentres and, continued 
to the north, pas:-;e:-; along a line of sea mounts. This line has a direction 1\ 55°\Y. A 
second line drnwn along the length of the Queen Charlotte Islands passe:,; thrnugh a line 
of sea mounts to the :-:;outh and through a number of earthquake epicentre:-s lying inland 
frnm Nitka. This line hns a direction X 1.5°\Y. There are thus t\,·o directions, X .5;'5°\Y 
and ?\ 15°\Y; it is not clear with which of these our direction X 30°\Y should be associnted. 
There are no obvious tectonic trends conesponding to the second direction, X .5:3°E . 

Discussion 

In the earlier paper 1 the correlation between the directions clefined by the null ,·ector 
and the directions of the nssociated geogrnphic features wns regarded as a c-ontirmation 
of the techniques of the fnult plane project , for it seemed rnry imprnbable that the cor
relation could be a matter of accident. In the present examples the correlation ha;; not 
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been so definite, partly because the number of solutions available for any particular 
feature is lower, and partly because the tectonic trends in the north Pacifie are less clearly 
defined than they were in the southwest Pacifie. 

CONCLUSIONS 

Twenty-four earthquakes from various parts of the north Pacifie have been analysed 
by the fault-plane techniques. These fault-plane solutions would support the following 
conclusions. 

l. Throughout most of the north Pacifie faulting is predominantly transcurrent, on 
steeply dipping planes. A notable exception is provided by the area from central 
Alaska through British Columbia to Seattle. In this, normal, thrust, and trans
current faulting occur. 

2. There is no consistency in the strike direction of the faults, nor any systematic 
variation with latitude, depth of focus or position on the associated geographic 
feature. 

3. Vectors drawn in the direction of maximum dip of the two planes obtained in the 
solution tend to lie parallel to two nearly vertical planes; the relationship be
tween the strike of these planes and the strike of the associated feature is not 
clear. In the area from Alaska to Seattle the dip vectors appear to be randomly 
oriented, another indication of the anomalous nature of this area. 

4. The null vectors associated with particular tectonic provinces exhibit a tendency 
to lie parallel to nearly vertical planes. The direction of these planes appears 
to be related to the tectonic trends of the areas, insofar as such trends can be 
established. 
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