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Table 1. Frequencies of the compressional and dilatational initial
motions and their proportion at every station
Station Total] C | D C—I-LD or C%) Station Total| C D C4C—:D or 6—!1?_1)

Abashiri 22113 9 C 0.59 Manhattan 251 10t 15 D 0.600
Abuyama 148 | 89 | 59 C 0.601 Matsushiro 174 | 102 | 72 C 0.586
Alert 134 | 90 | 44 C 0.671 Mineral 327 | 148 | 179 D 0.550
Apatity 66 | 42 | 24 C 0.637 Montreal 31| 10| 21 D 0678
Arcata 26|14 |12 C 0.538 Moscow 361 22| 14 C 0612
Banff 48 137 | 11 C 0771 Mould Bay 129 | 83| 46 C 0.642
Bensberg 58 | 36 | 23 C 0.603 Mount Hamilton 126 1 64| 62 C 0.508
Blue Mountains 59 |29 | 30 D 0.508 Moxa 31| 18| 13 C 0581
Boulder City 49 |12 | 37 D 0.754 Nord 150 | 98| 52 C 0.652
Bozeman 20| 8|12 D 0.600 Nurmijarvi 64 | 42| 22 C 0.652
Byerly 112 | 46 | 66 D 0.589 Ottawa 28 22 6 C 0.787
Calistoga 101 | 43 | 58 D 0575 Penticton 101 49| 52 D 0515
Caracas 521 22|30 D 0.577 Petropavlovsk 24| 15 9 C 0.624
Cartuja 61133(28| D 0540 | Port Hardy 61| 41| 20| C o671
Cleveland 24 | 12 | 12 0.500 Port Moreshy 33| 14| 19 D 0.576
College Outpost 3517 | 18| D 0514 | Porto 511 28| 23| C 0550
Collm Berg 147 | 79 | 68 C 0.538 Priest 100 71| 59 D 0.5980
Copenpagen 41|23 |18 C 0561 Pruhonice 55| 31§ 24 C 0563
Coppermine 107 | 63 | 44 C 0.586 Pulkovo 42| 22 20 C 0524
Crown Mine 65 | 45 | 20 C 0.690 Resolute Bay 44| 25| 19 C 0.568
Dourbes 31271 4| C 0870 | Rolla 34| 7| 27| D 0792
Durham 301 921 D 0.700 Sa Da Bandeira 24 | 15 9 C 0.626
Dushanbe 29 | 16 | 13 C 0.552 Scarborough 28 91 19 D 0.679
Edmonton 150 | 711 79 D 0527 Schefferville 123 | 701 53 C 0.568
Eskdalemuir Array | 103 | 35 | 68 D 0.659 Scoresby Sund 53| 26| 27 D 0509
Frobisher Bay 120 | 69 | 51 C 0575 Seven Falls 36| 20| 16 C 0.556
Frunze 61 | 44 | 17 C 0721 Seven Island 72| 27 45 D 0625
Garm 301911 C 0.632 Sodankyla 140 | 88 b2 C 0.628
Godhavn 39 (23|16 C 0.590 Spokane 35 16 19 D 0543
Goris 3824114 C 0.630 Sverdlovsk 69| 19| 50 D 0721
Halifax 21 9112 D 0571 Talgar 72| 54 18 C 0748
Irkutsk 29126 3 C 0.898 Tashkent 40 32 8 C 0.800
Istanbul 41 | 27 | 14 C 0.659 Tiksi 65 | 47 18 C 0722
Jena 23| 16| 7 C 0.697 Tonapah 25 6| 19 D 0.760
Kajaani 134 | 81 | 53 C 0.604 Tonto Forest 29 91 20 D 0.69
Kap Tobin 3622 |14 C 0612 Tsukuba San 24 | 17 7 C 0.709
Karlsruhe 29| 15| 14 C 0517 Tucson 61| 18| 43 D 0.705
Kasperske Hory 85| 55 | 30 C 0.648 Uinta Basin 84| 39| 45 D 0536
Kevo 67 | 43 | 24 C 0641 Umea 95| 67| 28 C 0702
Kheis 50 35115 C 0.700 Upsala 921 73 19 C 0.793
Khorog 23120 3 C 0.870 Victoria 25| 14 11 C 0.560
Kirkenes 23 (12|11 C 0521 Vladivostok 21| 16 6 C 0715
Kirovabad 66 | 35 | 31 C 0530 Vyborg 371 251 12 C 0677
Kiruna 94174120 C 0.787 Wichita Mountains| 22 8| 14 D 0.637
Kizyl-Arvat 34 | 25 9 C 0.736 Yakutsk 150 | 47 | 103 D 0.687
Kodiak Island 43 [ 30 | 13 C 0.698 Yellow Knife 421 24| 18 C 0572
Kongsberg 63 | 36 | 27 C 0571 Yeltsovka 39| 30 9 C 0770
La Palma 58 | 20 | 38 D 0.658 Yuzno-Sahalinsk 42| 25| 17 C 059
London 27120 7 C 0.740 Berkeley 23 8l 15 D 0652
Lwiro 53|33|20| C 0621 (Strawberry)
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Fig. 8. Comparison of poles of nodal
iy, WRTRESh D A7 =X affLbic, MR planes for the main shock, deter-
3. WEBRZOBDO 1K 1964 Fkpo 1 S.C. » mined by the four authors; B;
solution by E. BERG, A; solution
BEfE, Horo3iFarobtoBESrELT, by S. T. ALGERMISSEN, SB;
By 2 [ 0y 5 126 solution by W. STAUDER and G.
MW T — 2 ORI EFERBPEOTED & A. BOLLINGER, M; solution by
A, BRI PG 5 AHADOEL extended distance @ the author.

23) S. T. ALGERMISSEN; FiiH 13}.
24) W. STAUDER and G. A. BOLLINGER; HfiH 3).
25 E. BERG: it 12).
26) H. HoNDA and K. EMURA; Some Charts for Studying the Mechanism of Earthquakes, Sci.
Rep. Tohoku Univ., Ser. 5, Geophysics, 9 (1957}, 113-119.
27) J. H. HODGSON and R. S. STOREY; Tables Extending Byerly’s Fault Plane Techniques of
Any Focal Depth, B.S.S.A,, 43 (1953}, 49-61.
J. H. HopGgsoN and J. F. J. ALLEN; Tables of Extended Distances for PKP and PcP, Pub.
Dominion Obs. Ottawa, 16 (1954}, 329-348,
J. H. HODGSON and I. F. J. ALLEN; Tables of Extended Distances for PP and pP, Pub.
Dominion Obs. Ottawa, 16 {1954), 349-362.
J. H. HODGSON, J. F. J. ALLEN and J. I. COOK; Tables of Extended Distances for PPP, pPP,
pPKP and for P at Very Short Distances, Pub. Dominion Obs. Ottawa, 18 (1956), 85-~100.
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Fig. 9. Frequency distribution
of the ratios of the number
of initial motion data consis-
tent with the given mecha-
nism to the total number of
the initial motion data for each
aftershock. Solid line; case
of the mechanism of the main
shock by the author, broken
line; its modified case.
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Fig. 10. Explanation of model solutions. Left side; position of P and
T axes, right side; mechanism orientation corresponding to a set
of P and T axes, and the rotated mechanism orientations.
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B3R Mi—oD@Sz bhcibEo s X ORI
WL ED @A bh o)
Table 3. Number of earthquakes with a unique solution
and multiple solutions.

Number of initial motion data ~50 | 49~40 | 39~30 | 29~20 | 19~10 | 9~5 total

Number of earthquakes with 35 16 16 23 50 21 161
a unique solution

Number of earthquakes with 3 9 5 5 33 71 116
multiple solutions

B 3RITIIME—DD 2 = X AENZ B AIHBORE, MK 2O ED 2 =X Aff
N 2ROLRICHEDO R, X OMBHET - 2 0&BHIC

50 OR MORE T p Ly AR, 20 UL OB AT — X Aot b 0TIk
FDIREAEOHBRE LE—2D A =X A@RzbhT

WhED, ZhI VBT — & 0L Tc B TR EDRE
KT 29O ED 2 h = X A@BaRd bR T 5,

49-40 - —-10 N
_W—150

= 1,

N

39-30

—100

29-20

—50

19-10

— T
0 5 1 0. .5 1.

BIR2E A»=XACHLWRIhBUBHAF - 40
—_— : BE OHEE S M OLK

-100 Fig. 12. Comparison of the distribution of the ratios of
consistency. Left; case of the mechanism for
each shock, right: case of the mechanism of the
9-5 main shock and its modifications.

]

50

BUE HREOEEZEOA 1= X 2B LERESRS
MBHF AT - 208G OHEE S
Fig. 11. Frequency distribution of the ratios of the number
of initial motion data consistent with the mecha-

nism determined by the author to the total number
of initial motion data of each aftershock.
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FI3E »H»=Xsffo focal sphere T4

Fig. 13. Distributions of mechanism elements on the focal sphere. Open
circle; earthquake with 40 or more initial motion data, solid
circle ; earthquake with initial motion data less than 40.
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CIWERY L OBFEOMBTHREREL L data, solid circle; earthquake with initial motion
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Fig. 15. Epicenters classified by the fault type. Open
circle; normal fault, solid circle; reverse fault,
crossed circle; the main shock.

29) T. UTsu; A Statistical Study on the Occurence of Aftershocks, Geophys. Mag., 30 (1961), 521~
605.
30) MW, ~ v bARBROE IS E WU L B~ v o O, 1 (L 19 (1966), 176-186.
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Fig. 16. Spatial distribution of mechanism orientations. Length of line
segment; projected length on the horizon, solid line; wing
rising to the earth’s surface from the focus.
Double circle; earthquake with 40 or more initial motion data.
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Table 4. Comparison of the P wave initial motion data used by the
author and by STAUDER and BOLLINGER

Barbaake No. | TOM S0 | Diterence | sations
Author STeAtUﬁ?R Author {Na) StT:ﬁJl()ZI\z,S No— Ns Total l\tli%;{aﬂg?le'éegf
stations
4005 M 107 81 26 22 2
4183 1 84 41 43 15 1
4235 2 80 42 38 1
4296 3 59 45 14 3
4332 4 73 56 17 10 2
4344 5 52 56 — 4 4 1
4382 6 91 57 34 12 2
5165 7 64 53 11 12 5
5174 8 74 35 29 3
5182 9 45 44 1 2
5196 10 97 59 38 15 2
5209 11 70 52 18 1
5476 12 87 55 32 3
6096 13 33 46 37 1
6138 14 91 54 37 11 1
6155 15 51 40 11 6 1
6264 16 82 52 30 11 2
7138 17 58 39 19 5 0
7320 18 65 48 —-17 12 0
7444 19 44 59 -15 13 0
8840 20 45 36 9 4 0
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31) R. STEFANSSON; Methods of Focal Mechanism Studies with Application to Two Atlantic
Earthquakes, Tectonophysics, 3 (1966), 209-243,
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Comparison of consistent ratios {proportions which consist
with the mechanism solution) of initial motion data of the

author and of STAUDER and BOLLINGER.
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Earthquake No.

Case of STAUDER and
BOLLINGER’s solution

Case of the author’s solution

Author STAUDER et al. ggfl?i?érﬁ AL“;:@;’S BOEE&UGI}%S%M& Author’s data
4005 M 1.00 0.80 091 0.86
4183 1 0.95 0.65 0.78 0.71
4235 2 0.79 0.85 0.83 0.90
4296 3 0.80 0.54 042 - 0.80
4332 4 0.95 0.63 0.89 0.71
4344 5 0.93 0.52 0.91 0.75
4382 6 0.97 0.83 0.90 0.87
5165 7 0.79 0.56 0.60 0.67
5174 . 8 091 0.68 0.80 0.78
5182 9 0.93 0.69 {8}83;} {3;33}
5195 10 0.93 0.90 0.88 0.92
5209 11 0.92 0.76 0.75 0.89
5476 12 0.95 077 0.87 0.83
6096 13 1.00 0.83 0.96 0.86
6138 14 0.98 0.84 0.96 089
6155 15 0.98 0.67 0.65 0.80
6264 16 0.96 0.81 052 0.87
7138 17 0.92 0.79 0.74 0.86
7320 18 0.98 0.77 0.92 0.88
7444 " 19 0.80 0.82 0.86 0.86
8840 20 0.97 0.76 0.92 0.82

LTk 05~09 DR\ ik 7e-> Tk b, £ TOMWMENO0ILT L T B,
HEDOWTE LI A h = AT A6, BELZOF — 2@ LUl LRI hTwb
7%, STAUDER B0 7 — 2128 LT EGEEA L 7o T B b Db BB MENEL 5> T b

LobHb,

FHIBRCEIEN LD = v A Y FZDOWT,

ER CHEBI AWML TRE-H L sEEbR 5,

A 5 = X sfBD focal sphere |To Lg%
K3, STAUDER HIZ X B4 0% EM, EECLILL ORI CRT, BERAH UL o
B 2 OB E S icd DR, EE I (P ik & 28R vl (T dih) i@ o Mg s A

Lo L B & 8T o R ok X 75k

DEbID, &TD=L 2y MZHFP LT, STAUDER L OEEICII— S0 Ebhhickd L
SR LB L, EEOBMTIIECEHBCE - TN LTuWAHANADRA,
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o AUTHOR

O STAUDER AND BOLLINGER

HI18E HF 3k LU STAUDER & BOLLINGER X » THREIhi
2 # = X LfFo focal sphere LTl

Fig. 18. Comparison of the mechanism orientations by the author
and by STAUDER and BOLLINGER on the focal sphere.

Wi i % 2« DB T AWE D £ 7 = X AFOE % STAUDER OFPFD I X - THEM
LB RS, WE—20MECH L Ah = XABHCSOLRERINTOLIEEYE D BT,
FRENDOHD A H =X s v i+ focal sphere L ToOMAHEED (average angular
seperation & R LT 3) Lo TA N = RABOBECEEDLL, IHICIOMMIZL -T2
DL T - T 5,

55 6 FIZiL STAUDER I L » TIME I I 520 7 5 AT B HIERRT, <2 T—F
O LI EL R e O LT, FOMEOMT 2V TOAERY O VT

32) W. STAUDER; A Comparion of Multiple Solutions of Focal Mechanisms, B.S.S.A., 54 {1964),
927-937.
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“average angular separation” o4y

89

Frequency ditribution of “average angular separations” between
the author’s and STAUDER and BOLLINGER’s solutions.

STAUDER’s criterion Ra(z;ge Number of earthquakes
excellent 0~10 1
good 10~20 4
fair 20~35 5
poor 35~50 2
no agreement 50~90 X 9

Bh, EFLFBC 2 OOMMBES e 0Tl EROETOE LI,

RIZR N TCIOHOMBETIY 2 » = XABO—FAN L LIS, 1l {HOWECIXThOE
WERED T T b o,
3. S ji polarization angle [c D>V T O E

IO TREEDOPTE Lic A H = XAEN STAUDER HIZ X » CiRI iz S %D polariza-

FETHE HEDAH=AafE0 S Y polarization angle D I
Table 7. Mean deviation of S-wave polarization angles from the radiation
patterns reduced for the mechanism solution by the author.
Focal model
Earthquake No. | Number of data
Type I-a Type I-b ‘ Type 1L
4183 30 27.0 — i —
4235 | 40 233 — —
4296 . 38 18.8 63.1 51.0
4332 35 114 71.2 277
4344 39 2715 59.3 46.5
4382 43 65.6 42.5 51.9
5165 42 41.6 59.1 20.2
5174 30 56.3 29.9 444
R T
5195 50 37.0 59.6 42.2
5209 45 23.3 66.5 411
5476 44 47.8 37.2 54.8
6096 39 20.6 . — —
6138 47 24.5 — —
6155 41 53.4 33.1 60.0
6264 33 61.2 280 42.5
7138 35 267 63.4 34.4
7320 55 32.2 66.9 36.2
7444 43 21.5 — —
8840 14 22,6 69.3 9.7




90 B E

tion angle O 7 ~ 2 KT HMEDE A L N5,
MTRBCIELZOWRE LA = XAl b 2 b AZ 208k T

2OD type

I =51 % type II =50 o S 3% polarization angle DF[ 4 & STAUDER HiZ X » TR
IR ozED PEE 2 R, RTIE 20 HOLRED AR L, 2INCiE—8n -2 U
B E T THBED, FREFROHECE LT3 20T FADH HERNC DV T
MRGRTREME T T B,

Lo X 5 7c 21 oIz D\ T, STAUDER & BOLLINGER s X OV 0 P Y ##) 5
5 — &, A7 =X nfEs E S i polarization angle © 7 — 2 xf L, R4 oMETIR &
WA D N B DY, O DB T —EUIED B s,

AR TRINTSENE, FROISSHB DMK LT A # = XA DREFIED T
WakprRELEbhs,

VIL. # B

1964 47 5 A WERRC 2V TR Z o BN s 1% P B m o HEh. X h ik
DX IR A B,

1) WEFEOHBMIIN Az, MBI E T~ 2 O LI ENBEOW Tz A Z OB
BRIZBWTKRER LTH D, O Embg 2 OHMBORBEINIL, TORECOVLTULE
ThRWLT, HWKELLTHBEFLLNE,

2) W OD OB B THRIN S BB T R 0 S 0k, T o EEEIEE, BAE,
MR OB ELY L - Twb, Wb< =7 — FAVNE i oh, ¥KREER
DWRET L > & bIERL L ECEMLEFIZOLON]IT S 2 T b, FRRBEBRMC
Bo THBHEAPFE CHBEOBRI I E » TV BRSO dbhD,

3) HxDWEOWEN A A AEOFEEMM L I LR, REBoORCAEL N LI
REMEZ L 2L BN L0 Eby This, RS ORRBIBERELAREL B T
HEBEZEDuBI, _

4) AEOREBEBCETOLAH LEFOBBNCES W TL- & L% < ORBFHET —
FRWIET B E EDOWEOMER, RS ORBICKGTRED 2 h = Xa@iy UE LT
TR T HMEDOEREHETH I LR TE R\, M ns X0YEHET — £
@%@fﬁ:fA%Kiof%%éh%%®@é%ﬁKﬂT%m@Mﬁmﬁ@%ﬁ&&&h£
Mg,

5) REL 2I6HOKRED 47 = Xaffit, ThFhRO=v £ o focal sphere 1T
DA T RCHECE - TEL LTS, DB CA D =2 XA ezl AV
M Lo TR EC LD D, BBER S - E8 Nz s A EAFEGA, null
vector L RIKHTHE & e T B,
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6) %ADHKBEOD AP = X AMOLEACT TR, BROE, BESHOECHER L
o T\W5b,

() =2 =Fa—-FRAFE6UTORBO AN = A ) =y T —va v kR H
WZE - TEL LTV B, '

() AA2mRA-H)2vs—o =y OREGAL D OCCHIBIC X - T ERo
GG, HREHATIREBRESRKAR Lo E s Thbd T ry 2580 <D
MERSRA, ZOEELEDOREREY, KREIRO BT 5 E RS O — T
filtbotBEALLOLETHTTELZLRD,

izl A LR UHBCERY b OB KT, REREI2ETL->TW2
Band o, WEHOFOE« OMEOFABIRICHEIN M S HEET HLED
REINT 5,

(i) #H=2Xa-FY=vi—vavORRNFHOED LM P ) OB,
AREEEOMBEIHNIER s FCRLEHUCELHANEZRL T30 L, £0
BOMBIET A8 E 5 oh B —EO M BEb O {HENALR S,

7) fEF % XU STAUDER & BOLLINGER 733038 L € REMHEA R T 5 21 HOMEIC

DT P #1855, S I polarization angle 57 ~ 2k LN £ B = X AED I OFE, %4
K OB TI—HNED T, WO OMETIE—E L Twisnws Dbl s,

L ORI ANEI O BERIEIT DL T STAUDER & BOLLINGER D & i14 R
HLDOTHD, KO LEOGINEHR G THE A2 DMBORE#E Y, TORBROBETSE
MRS S D\ LT O — I T R 4T e B % S DM EEE), 5 L OB ~ o alignment
RS T LT 5, AEEZEDOHEEIR TIX STAUDER b Of 54 NS4 L D
RBCETINRT S ENTES, BLAULORIIL Ve Tl EE L bR B,

A EOFERETIEO 1963 &F = b v I IEN OB AL ZLALFLLOTHSE, D2
DOHUE ZNF TDH K DYITEFIT X B K5HH b HEETE O Fe/E B3 2 —EIC > TR D
LoeEZ R BND,

IhETO—IRE LT, REREYEDEL2OMBORED 27 = X 23T ORI 4k
CRERIZE > TBHSH ET T 28IEADH 5 CIEBIEEEI D 2 7 = XA LS L THE2
HBhT&le, EELOFEIL SEORICE T HHRIFDO LS ELHORREARFTLOTH
Ho WHREEMCA L, REBHEL MIBIHEL 350 bR 5 2 8, REBRAIGL
OHrDEMNE TRy R ERD I WEBIEENERE XL FHRH o 4N
= AABOGFC OB ZH R D L ik, WEROMOMEE L K, FREEMOMIC
FLOTHESEAY 5 X 23D TH D, ChBIEHEADMBEBORED 2 H = ALADNEDOEFETOR
WHIEEZT DL DT EHEER IR TV B I 2R LT w5,
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7. Focal Mechanism of the 1964 Alaska Earthquake Sequence

By Tadashi MAKI

(Department of Geophysics, Faculty of Science, Hokkaido University)

The mechanisms of the 1964 Alaska (Prince William Sound) earthquake sequence
have been investigated, using the data of P-wave initial motion directions from many
seismic stations in the world during the period from March 28 to June 30, 1964. Main
results are summarized as follows.

(1) At 99 stations with twenty or more initial motion data, proportions of fre-
quencies of the compressional and dilatational initial motions are nearly equal. This
can be considered as due to the variety of the mechanism.

(2) Characters of initial motion directions at some stations seem to have relations
to the earthquake magnitude, the location of epicenter and the temporal variation of
the seismic activity of the earthquake sequence. Both directions of initial motion are
observed at each station in a lower range of the earthquake magnitude and at the most
active stage immediately after the main shock. In the aftershock region there seem to
be some “blocks” including epicenters with the same direction of initial motion at certain
stations.

(3) Distributions of initial motion directions on the focal sphere have been compared
with the mechanism solution (uni-nodal-plane solution) for the main shock obtained by
the author. Most of 276 aftershocks with five or more initial motion data are not con-
sidered to be consistent with the solution of the main shock.

33) K. KASAHARA; The Nature of Seismic Origins as Inferred from Seismological and Geodetic
Observations (1), BE.R.IL, 35 (1957), 473-532.
34) dollw ;s A 8).
R. PAGE; it 8).
R. HUENE et al.: fil 17).
35) K. MOGI; filll 8.
K. MocGrt; gt 9.
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(4) Allowing variations of the angular seperation up to 20 degrees from the pole
of the nodal plane of the main shock, the same comparison have been made. Such
small variations of the pole do not improve the proportions of initial motion data con-
sistent with the mechanism of the main shock.

(6) For the 276 aftershocks most likely mechanism solutions have been searched by
two methods; one is the method of selection from the 216 “model solutions” whose
stress axes (pressure and tension) distribute systematically on the focal sphere and the
other is a trial-and-error method.

For 160 aftershocks out of the 276 ones mechanism solutions have been obtained
uniquely for each. The stress axes and poles of nodal planes for these 160 aftershocks
distribute over a wide region on the focal sphere. Among the mechanism elements, the
principal axes of the pressure and tension are nearly horizontal, but the axes of the null
vector are nearly vertical.

(6) Mechanism solutions seem to have the following relations to the focal data.

(i) Mechanisms of aftershocks with magnitude less than about 6 vary widely.

(i1) In the aftershock region there seem to exist some “blocks” in which earthquakes
have approximately the same mechanism. These blocks are characterized roughly
by the two types of the mechanism whose stress axes are parallel and normal
to the general trend of the island arc structure. On the other hand, there are
some earthquakes having the same epicentral location but quite different mecha-
nism solutions.

(i) The axes of the maximum pressure and null vector seem to be more variable
at the most active stage immediately after the main shock.

(7) The mechanisms of the 21 earthquakes of this sequence were published commonly
by W. STAUDER and G. A. BOLLINGER. They interpreted the mechanism solutions by
relating to the fault or tectonic movements and the alignment of the foci. This interpreta-
tion seems to contrast with the results obtained by the author.

The author’s results lead to a conclusion that the mechanisms of smaller earthquakes
are governed by the local conditions at the foci, and that the mechanisms of most after-
shocks are not interpreted by the mechanisms connected with the large-scale fault or
tectonic movements.

P-wave initial motion data, the mechanism solutions and the S-wave polarization
angles after the both authors for many of the 21 earthquakes show consistence, but for

some of them they are not consistent.
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Appendix. Distributions of initial motion data and mechanism diagrams
(equal area projection).
Open circle: dilatation, solid circle: compression,
crossed circle: stress axis and pole of nodal plane,

great circle: nodal line.
No. 4005: the main shock.
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