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4 EIDOFAICIZI9654E Rat Islands RTZARO. ZOREIHFICONTIRE 1 RICR
Ufc. PHERERZEOERCIE Bulletin of International Seismological Center @ O
—C (P OEEZMAV. TOEI Jeffreys-Bullen OFERERICLZH0TH 2. BE
PrEicid ISC Bav st v Lcbd2Ai. CGS (B NOS) #uTEEREIN:
b D, “by inspection” EfFINTNEHDRBALTH 5.

Table 1. 1965 Rat Islands, Aleutian earthquake.

Origin time February 4, 1965, 05: 01 : 21.6
Epicenter 51.29°N, 178.55°E

Focal depth 36 km

Magnitude my, 6.1

$G & Ui 2 A28HIZD25BTH Y, B0 R OBRBIISES 218 1 K
WKRT . MEWAELZETENE L TO 2 D8 AR OLSE O HIEEAATS.

1000+

100t

10}

H— 50 \ 60

Fig. 1. Frequency distribution of the earthquake

magnitudes used in the analysis.
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Fig. 2. Examples of the disributions of the P

wave travel time residuals, distincted
by the fypes of the P wave onset.
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Fig. 3. Comparison of the mean v

alues of the P wave travel time residuals.
(1) iP versus eP, P.

(2) total versus iP and eP, P.

40

Variance
Variance

oiP

e eP,P

y 3
0 otal 20 0 ¢ y P 75 30
Fig. 4. Comparison of the variances of the P wave travel time residuals.
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(1) iP versus eP, P. (2) total versus iP and eP, P.
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Table 2. Mean values and variances of the P wave travel time residuals. Epicentral
distances and azimuths are estimated for the main shock. Statistical
parameters are estimated only for stations whose observations are more
than 50..

’ Observation Total iP eP, P

Code ’ : Total l iP ‘ eP, P m v m m v
AD— 7.0 3.08 58: 55 Y 0 15 l

ALE 9.7 43. 03? 312} 115 301 0.1 1.2 i

ALQ : 76.3 54.78 291? 252‘ 39; 0. 1’ 0. 8l ‘ i
APA 345.1 58.65 1001 45‘ 5 -11 2 8‘ } {
ATL 62.9 68.83 1011‘ 57‘ 441 —0. 61 1. l‘ —0.5 . 1‘ ‘

BAN ‘ 63.4  40. 03, 571,‘ Oi 57‘ 0. 2‘ 1. 0' ! ‘

BCN 8.0 48.95 334; 208; 126 0. 6? 1. zi 0. 6} 0 0. e‘.i 1.6
BMO 72.6 42.15 555 12 543 0.2 L5 ‘ |

BOZ 68. 1: 45, 42‘[ 486! 370| 116T -2, 7‘ 1. 3‘ —2. 6‘ .8 =2, 7; 1.7
BRW 20. 3j 22. 99‘ 186‘ 154 32' 0.7 1.9

CIN 336. 9? 87. 78# 144 41 103‘I 0.6/ 1.5

CLL 350.7. 77.06 168 42 126| 0.6 1.3

CcMC 36.9  35. 39‘ 299 3 296]| 0.2 1.5

CMP | 340.4 8L . 95[ 50 45? 2. 6} 2.,31 2.8 18

COL 39. 1} 22. 08* 767| 435 33Zj 0.5 1.7 0. 6’ . 1! 0.5 1.7
CPO 62. li 66. 56: 648I 3{ 645! —0. 85 1. 6|

CTA 211, 1‘ 76.50 210, 159i 51 —0.6 1 7# —0.8 .1 0.1 3.5
DoOU 356.0 78 88! 74 26 48 3. 7; 0. 5i :’

DUG 75. 3‘ 47. 55‘ 468 402} 66! 0.5 1.2‘F 0. 6: 1 0.1 1.9
EDM 59, 6: 40. 33‘ 604 112: 492! —0. 1? 0. 9‘ 0. 2; . 5? —-0.20 0.9
EKA 1. 0‘ 73. 7 08 49 % 0 7) 1. 9; i

ESK 1.0 73.77. 132 129 3 0.3 0.5 \

EUR 78. lj 46. 05} 265" 239‘ 26‘I 0. 4‘ 1. 2? ‘

FBC 30. 4; 54.03 606; 86 520: -1 5? 1. 2; -1, 2: . 6‘ —-1.6, 1.0
GOL 71.2  52.33 1511 143 8§ 0.4 0.6

GRR | 359. 6! .72 98 o7 1o 5“ 0.9 |

GSC 83.1 48.151 324 255 69 —0. 5‘ 1. 3‘ —0. 5j .2 =07 1.8
HHM 66. 4; 42.26 1305 95% 3, 0 1: 11

(to be continued)
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(continued)
Observation Total iP eP, P
Code [ a
Total} iP ‘ ep, P m | v m v m v
1so | 3.8 seed 56 TR 61 0;
JAS | sz w2 ug 15 s 0s o 9 ;
JEN | 316 77.56 66: 21i 45% 1. 91 0.6
KAS | 340 o " 52# 33 19: 0. 31 2. 3}
KEV | 3486 5751 102 22 8 -01 32
KHC | 350,00 79.16 239; 176 63 o, sf 1. 3: 0.9 13 0.7 12
KIR | 350.6 60.09 262 254 s —0.9 1 3 Q
KJN 6.1 74 311 160 151 ~0.7, 1.0 —0.6 0.3 —0. 5 18
KON | 354.0, 69. 07‘ 29 185 30 3: 0. 9; 0.4 o7 l
KRA | 346.0, 77. 42! eeé 6 60 0 7§ 24
KRK | 347.5 5. 15‘ 87l' B 2 08 14 |
KRP | 1824 88.60 118 9 109 0.5 1.7
LAR 69.7 51. 18” 65! 18 47; 0. 3‘ 1. 7}
; , |
LND 53.7)  63. 48i 85; 1 87i 0. 1! 06
LOR  380.3 L74 121 14 7 0.8 0 4
LUB 74.4  58.49) 109 53 56 0. 1! 13 o 2 0.9 —0.0 1.8
MAT | 258.6 32 13\ 2s 72 w3 —0.4 12 —0.3 0.6 —0.4 15
MB C 22.1  34.33 758; 96; eez; —o. 1! 1. 31" 04 04 o 2‘ 1.4
"‘MHC 84. 41 43. 85’ 501 22! 28i 0. 3‘ 1. 4| ]
MIN 80.9  42.06 112i 9 16’ 0. 5’ 13 0.5 13 |
MNT | 475 6533 71 33 3§ —L1 17 i
MOS | 3. 51 68. 54 76' 6: 0 0.5 L 7 f
'MOX | 3515 77.85 132 4 88 0.4 15 04 17 5
NDI | 2967 74.74 76; 27 49: -1.1 o 7‘ |
NRR 80.6  43. 60\ % B0 8{ 0.7 ; ’
NUR | 363 66.61 36 200 16 0.4 1 2 —0.4 0.6 -0 112
ORV 817 42, ssl 382“ 291} 91 -0 3; 19 —0.3 2.0 —o. 5i 1.9
PAL 50.8 68.61 92 21 71 —0.2 2.1 |
PAS 85. 3]- 8. 05i 206 s 28 o, 1" 1.6 E
PET | 285.8 1234 68 29 39 —2.0 3.1 l
PNT | 67 9! 38.55) - ézs: 19 309 0. 3| 1.7 |

(to be continued)
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(continued)
Observation To;;l’ o 17&; 7 ——v———--é;:—; o
Code [/ a
Total| iP |eP, P, m ’ v m v m v

POO 292.8 84 57t 00 68 22 —1. 9 0.5 |
PRU 349.5 78 19[ 136‘ 64i 72‘ 0. 4{ 1.0 0.4 o 4 0.4, 1.5
PUL 343.1)  66. 37i 52‘ 22‘ 301 —0. 4" 1.7 |
QUF 304.9 79 ogl 345i 269‘ 76‘ 0. si 1.0 0.4 12 0.5 1.2
RAM 327.2 83 74i 601 46i 14i 2. 5! 1.0
RCD 65. 5i 50. 861 220" 63i 157) —-0. 1i 0.6 —0.1' 0.7 —0.1 0.6
RES 24,1 40.54 342 4 338 0.1 0.9 ;
RSL 354, 31 83.17 147| 753 72{ 1. 2: 2.1 1.2 L 8% 1.1 25
SCH 3.9 6115 219 7 212 —0.6 0.6 }
sCP 53.4/  66. 79‘ 62 58! 4[ —0. 5' 1. o' l
SEA 44, 7‘ 65.36 107 0 1075 -1.8 1.7
SHF 46.2, 64.93 83 3 80 ~—1.1 1.4 ;
SHI 315.1 86.48 163 965 671' 0.1 1.0 0.2 0.6 —0.1 1.1
SHL 284.2  68.47 150 1481i zi 1.1 0.7
SIcC 40.20 64.74 272 29, 243 —1.0 0.9
SJG 59.3  90.88 64 46l 18 1.2 1.2
ps oD 347. 8! 59.81 279 91| 188 0.2 1.7 0.3 0.6 0.1 2.1
SSC 359. 1! 80.52 97, 96 1 0. 3‘ 0.9
SSF 356.6 8190 120 115 5 1. 0‘ 0.4
STU 352.9  79. 92! 58 50? 8 0.5 1.0
SVE 326.1 60.79 79 31 760 —0.2 154
TAS 310.4| 69.14/ 59 33: 26, —0.5 0.6
TFO 80.2) 52.25 761 323 438 0.2 0.9 0.2, 0.7 0.2 1.1
TIK | 33.0 29.90 90 60 30 —1.6 1.9
TRO 351.8 58.50 54 53! 1 —0.50 1.7
TUC 81.7| 53.88 306 294! 130 ~-0.3 1.0 —0.2 0.7 —0.2 0.7
TUL 68.5 60.500 68 431 250 —0.3] 1.2
UBO 73.2' 49.43 818 37, 781 —0.2 1.4
UME 349, 5: 64. ool 290) 285 5 —1.2 1.4
UPP 349, 7. 68. 16i 308 30 4 —0.4 1.2
ViIC 70. 9i 36. 68} 56 2; 54'; 0.9, 1. 8‘

(to be continued)
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e e (continued)
g Observation ' Total | iP ‘ eP, P
Code 6 4 ‘
(Totall i [eb, P m [ v om | v om |
i | i | 5 | | I ‘
VLA 273.9  32.26 so! 9 51} -0.1i 1.7 < ; |
| T ‘
WDY 84.2 4662 ™8 14‘ -0.3 1.1 | ‘
| | ‘ | i
WMO 71ﬂ 59. 67, m4 4 698 —0.1 12‘ ! ‘
| | ; ‘ ?
YKC 45,9 36.59 173 16l 157‘ 0.1 0.8 , '
i ! ! % ‘
YSS 213, 81 23.66 67 B 32 1.0 19 | z

I S T I T R

m : mean, v : variance

III. RAEFELER

SR AP EERERZE ZBE LIS B UIF E S8 eRd 72, 82 RITIZ AR
IS DWTHZR L. HHERD BICE 5T, PEOTIOL EDICDONTOHBID
FYIRE->THBONH B ETFERINSDOT P & eP, P H20REAEHCHFTLD
~Nfo. T OFEFR 306 HOBBAIL DT LB, £0 5 B50fH 2L O D H 5 95 D
PRI DN TEEEE S HERD . ZOREEE2RICRT. RourTc Bl &1
code TRLTHD, HIrEBRBHRRIARICILVTEEERLTHS. P & ep, PO
FHEE AR TN D OBRHSMEU LD b DIZF e 2 TR . BRI L - T iP
BB eP, P OEBELNICH->TWAEENE<AHLNS. s DHAATIEPR
DNEOT PO OBERESH B EBEDLNEH, iP, PErofiloEE I SMEND 5 &TH
ahs.

FINCRPENBHOLED DS v 7IC X288 ER L. 3—alili3EE DI
DT iP & eP, P OlikAR L. ROEH»OEHE 11 oiEezRbY. MTR
iP & eP, POEHMBRIKAZELVCEERLTNS. 3—blcikakicizng 3 iP K
U eP, PORKARL. ERZ 1M1 OMIEEZRTSOTHS. TOEE %Iﬁﬁ
DVTRAEKELNC EZRLTV S, #f - T PIEREAOESMER iP OEA,
PO, BHOBEKDPVTHEEAEELNEVITENTES. T OSE station
correction 2K 5 & FICXABIUCOPVWTHUEZLTHINVENZ 3.

BARICRABIC DO TPREAOFBON EVDF VY 7 IC X 2EHEZR L. 4—aicid
iP & eP, POWEKARL. IR 151 o ERT. RTHSHIELDIC eP, PO
BAcR P OBAICHKAAZ2H/OREE LN >TS. 4—b Micizekicxtd 3 iP
U ep, POGAOKEZR L. iP OE&DSBKIB/NS SEFIOXFEL TS,
eP, POEARAEVAHRERLTWVA. COMEMKICOVWTERNFLLOD SV —F
AV T DRENHLONTEY, RBICZOFREERTLMLEELZRLTVS. &KOHE
REHHIEE LTE VIR 2 THER 252 EBbN 3.

5 5 KNI ERERZE OEHM & B RE OHEESHZR L e, SEHEIC OV THAE,
—2.7~3.7 OIEHHICE s TAH L TVEC EREETRESDENZS. COAXXIZ
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Fig. 5. Frequency distribution of the mean 4
values and standard deviations of the
. . Fig. 6-b
P wave travel time residuals.
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Fig. 6. Relation of the mean values of the P wave travel time residuals as a function of,

(a) epicentral distances (=°), and (b) azimuths around the epicenters (§°).
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Table 3. Regional division of the P wave travel time residuals.

Location Mean residual oyl;rtr::fgns . Exception
West and Center of N. America —0.5~ 0.7 28 BOZ -27
East of U.S.A. —0.8~ 0.5 4 PAL 0.2
LND 0.1
East of Canada —0.6~—-1.1 6 SEA -18
Northwest Teritory —0.1~ 0.1 6 FBC -1.5
Scandinavia —0.1~-1.2 - 10 KON 0.3
SOD 0.2
USSR —0.1~—0.5 6 YSS 1.0
Europe 0.3~ 1.9 18 DOU 3.7
CMP 2.5
Far East i =2,0~-1.1 4 MAT -0.4
India . —11~-1.9 3
Pakistan to Turkey i 0.1~ 0,6 5 RAM 2.5

MHE R E D FEIC station correction FMETMEDH B EERLTND. HERER
0.6~1.9DFMICAHH LTHD, BEMNEBOBEICKETEHLELI2bDLEDLND.
EEOES OFEAMK T T BRAEOMERMNEZR Km DL+ Km ZIREEZ
phamzoikER NS OEEFETHEINITHERSH 2 LBbNS. &RMICIE
ST 0.0 %, EEEREER LI EVIERBI SN,

86— a T EREEDOEHHEICOVTRRERE L FL (BEOEHLY) KT 2
BEER L. BREHCHNTAHEE (6—al) TRV 2r0EHENL LS. 30
~50° TIENTYFOHULELH>TNB T E, 60~70° T J—BERRICILOLT
BT3Bk, 80° BETIR J—BEBELDBZL NI VFEREVT LMY
TH 5. ChdDREERSVTIR ] —BERROBRERT TRHENATERIVLEDNS.
6 —b RICRFRICH VT 2EZEOFHHEOEFEAR L. NV FOREIDILDHIS
M BRI RBEN.

# 3 B REHMIC O WTHIBHS AR Uiz, WL Dh ORISR 5 BREBMITIE
ZOMBOBEAERR LTS EEDLNS. 3—a v/ TR +1, 0, dkd - 76, 75
2 HiE, 0.0, F22VpdrraTcid +0.3, VETIZ-03, 2AYYFET, aRE
HiE, - AEFTII-0.7, BEMIR, 4V FTR-15 LT -TW5.

VI # e

ZEASICE T 2 PEEEREEOMEL b, —RENCIZFEHEMEIZ 0.0 B, EHEER
22 1L1BTH B, BHACL->TAEREEMEEZS o TVEC L, BERENXRED
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CEREBLRGNEBES . PENHOYEDDS L —F 4 v 7 OEBISBICH S
DNTOBERPHEICIRIBEAE S D DNTOEL.

FERERZE DT DN T OB Z S NS 57288, HIRIITERESD S C &2
Tx5.

ERFIRZE DM AR T station correction %3k 3 ¢ &, EHEFREAZEL -2
BREMEDHO D 2T 5 EBBRELEbNB.
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9. On the P Wave Travel Time Residuals of the 1965 Rat Islands,
Aleutian Earthquake.
By Tadashi Maki,
Earthquake Research Institute.

Statistical characteristics of the P wave travel time residuals have been studied by
using the aftershocks of the 1965 Rat Islands, Aleutian Earthquake. There are not a few
stations of which mean residuals are as large as several seconds. It will be necessary to
adopt “ station corrections” in order to get more precise locations of hypocenters. Variances
for residuals noted with eP and P onsets are larger than the ones for iP onsets or total obser-
vations. Generally the mean values are 0.0, and the standard deviation are 1.1 seconds.

Relation between the mean values and epicentral distances were studied. Regional dis-
tributions of the mean values were studied.



