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INTRODUCTION 
The New Zealand Seismological Report for 1974 is similar in form and 

content to its forerunners . The Report for 1970 still remains unpublished, 
but the readings of distant earthquakes have been forwarded to international 
data centres, and progress has been made with the determination of the 
ren.aining epicentres of Ne w Zealand shocks . The gap originated as a result 
of tr,e accelerated demand !'or data by the International Seismological Centre , 
but it is steadily being closed , epicentres now being available for 1970 
Jan . - Mar . , May , and Oct . -Dec . Current Reports are being produced at a 
satisfactory pace . 

Seismologists who urgently require unpJblished New Zealand data should 
consult the Observatory , as sections of the material may be available in 
manuscript . Definitive epicentres of current earthquakes are available 
within about three months of their occurrence , and these Reports are normally 
ready for printing by about the middle of the following year . 

The Observatory .is often asked to supply lists of earthquakes within 
particular geographical areas of New Zealand, or restricted in some other 
way. A master file of over13000 origins and associated information has 
now been stored on magnetic tape, and appropriate listings can be made 
available to geologists , engineers, and others engaged in research . Among 
the possible limits that may be specified are dates, magnitudes, or focal 
depths, regions bounded by specific latitudes and longitudes , within a 
given circle, or a polygon of up to nine sides . Fuller details wi 11 be 
published in the New Zealand Journal of Geology and Geophysics and the 
Bulletin of Kew Zealand National Society for Earthquake Engineering (\✓ . D. 
Smith: "A Computer Fi le of New Zealand Earthquakes") . Because of the 
dangers inherer.t ir. incomp]et <·' LY a s.•3essed i:Jta 1 users are asked to discuss 
their search criteria wiL i1 !. :e Ctse1·vMrury . 



ST A TIONS OF THE NEW ZEALAND 

NETWORK 

THE NETWORK IN 197.4 
The New Zealand seismograph network now consists of 36 stations cover

ing the two main islands of New Zealand, and extending over the south-west 
Pacific from Samoa , Fiji and Rarotonga to the Antarctic . The stations are 
of two kinds, one having short-period instruments intended to record shocks 
originating within about 1000 km, and the other having long-period instru
ments designed to provide information about more distant earthquakes, and 
about the interior structure of the Earth . These ftuictions interlock, and 
every station yields information in both fields . Most of the instruments 
record photographically,but at some stations , where facilities for photo
graphic work would be difficult to provide, or where instantly visible 
records are required for tsunami warning or other civil defence purposes , 
pen- and-ink or heated stylus r ecorders are in use . 

Only minor changes were made during 1974 . A vertical long- period Press
Ewing instrument bas now been added to the equipment at Karapiro , and began 
operation on January 10 . Between May 28 and May 30 the recorder building 
and seismometer at Taradale were moved about 100 metres to the east , which 
does not significantly alter its geographical coordinates . The constants 
of the instrument remain unchanged . 

On August 13, a North-South Component Wood- Anderson instrument with 
standard constar:ts was added to the equ ipment at Monowai ( MN\/ ) . 

. Aft er the_Opunake earthquake on November 5 , temporary stations were 
briefly established at Cape Egmont (CEY) and Opunake (OPY) to provide better 
location of the aftershocks . 

The, stat ion at Niue (l,i.JE) was damaged by :ightning on April 18 and 
remained O•Jt of ac'° ion unto. 7- August 6 . 
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THREE-LETTER STATION CODES 

Throughout the tabular sections of this Report, stations are identi
fied by the international three-letter abbrev1at1ons allotted by the U.S . 
National Ocea!'l Survey and used by the International Seismological Centre, 
EdinburgL. Codes for stations of the New Zealand network are: -

Afie.malu AFI Gisborne GNZ Onerahi ONE 
Apia API Great Barrier GBZ Opunake OPY 
Auckland AUC Kaikoura West KKY Raoul Island RAO 
Campbell Island CBZ Kaimata KAI Rarotonga RAR 
Cape Egmont CEY Karapiro KRP Roxburgh ROX 
Cape Reinga CRZ Mangahao MNG Scott Base SBA 
Castlepoint CAZ Milford Sound MSZ Taradale TRZ 
Ctateau CNZ Monowai Mm/ Tarata TNZ 
Chatham Islands CIZ Mount John MJZ Tuai TUA 
Christchurch CHR Nandi NDF Waipapa Point WPZ 
Cobb River COB Niue NUE Wairakei WNZ 
East Cape ECZ Oamaru DMZ Wellington WEL 
Gebbies Pass GPZ Whakatane WTZ 

TIMING ARRANGEM ENTS 

Tne Seismological Observatory is administratively responsible for the 
New ZealaLd 'rime Service , which broadcasts 15 sets of time-signals daily 
through the stations of the New Zealand Broadcasting Corporation . These 
signals, whose error seldom exceeds 20 msec, are automatically impressed 
upon the records at all stations within New Zealand . The arrangements used 
have been describe.'! by B. H. Olsson (N .Z. Journal of Science and Technology, 
Vol . 37~ , pp . 115-8 , 1955 Sep . ) . Minute marks are derived from a quartz 
crystal clock , except at Wairakei, which has an electric pendulum clock of 
the Syncl·.ronome type . Stations of the World- Wide Standard Seismograph Net
work have the timing arrangements usual at such stations . At other sta
tiohs beyor,j ~,ew Zealand , time-signals originating from the Observatory 
or from tl".e Australian station VNG are automatically impressed on the 
records once or twice a day . All such stations have quartz crystal clocks 
of good stability . 
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------------------------------------------------------------------------

INDEX OF STATION POSITIONS 

STN L.AT[TU01; L.QtlliiTUDE AL,;f QEOCliNTRIC DIRE.~TI.ON COSINES 
D M s 0 11 s H ~ II C 

Af'.I ,J 54 ~+ s 171 46 JS H 706 •01961 0 70 •0 I l,38 881 •0,235 86' 
API u 48 z~ s 171 46 JO W 2 •0,961 492 -o,13a n9 •0,237 142 
WC 36 51 36 9 174 46 41 e 79 · •0,799 711 +0;012 996 •0,'97" Z71 
CAZ 40 54 i5 $ 176 U 34 Ii • •0 I 7'6 H3 .0,049 ao •0,~5Z 270 caz 52 33 03 5 169 09 H e 30 •0,599 ~44 +0;u • &49 · •0-~91 907 

CE't' 39 1~ 40 s 173 .,. 11 e za •0,771" '67 . o;oe4 43, , •0,.30 ,20 
CH~ 43 31 ,a s 172 H 36 E II •0,721 282 •0,093 3J6 •0,~86 ~24. cu 43 ,1 18 s 176 JJ ,aw ,, •0,720 923 •0,043 2~6 •0,~91 663 • 
CNZ JP 1~ 00 s 11, 32 '1 E 1116 •0, 774 682 •0,060 Ji2 •0,~29 467 
COB 4, 0, 10 s 17Z 44 0a a. au •0,70 au •0, 095· 6g3 •0,6'4 t94 
CRZ 34 2, ,, s 112 40 <F e 1+0 •0,019 834 •0,105 ~17 •0,562' 833 
£CZ 37 4.l, 37 S 178 JZ 4-6 e 4-0 •0,793 02~ •0,020 ~26 •0,608, ~" 
GBZ 36 13 0 5 11, 28 '2 e 70 •0,806 1'7 +0 ; 063 7U .o,,ae 2n 
GltZ Ja 38 39 S 11a 01 U e 30 •0,782 622 • 0,027 Oat -0,6a· 911 . 
GPZ 43 4l, 47 S 1ta Jo ,0 e zz~ •0 1 719 36' • 0,092 ~u •0,688 ~97 

Kq 42 31 33 s· 171 24 31 E el •0,730 944 •O,UO 4~2 •0,673 443 
Kt<V 42 25 12 s 173 41 U E 101 -0,73, 998 •0,081 3'9 •0,672 078 
~RP 37 55 ~0 S 1r, n 1, e ~4 •0,788 423 •0,061 $io •0,6U 049 
NJZ H ,9 14 S 110 n ~8 e 1000 •D,711 861 •0,U9 ,,1 •0,692 069 
NNQ • 0 37 07 S 17' 2a 5, e 396 •0,758 8'9 +0 , 059 ?63 •0,648 488 

HNW ., 46 49 s 1~7 37 07 e 1~, •0,683 ,4e •0,150 0~4 •0,~14 315 
HSZ H 40 14 s 167 ,5 01 E 38 •0,697 720 •0,149 361 • 0,700 ~27 
ND r 17 45 2, s 177 Z7 oo e JO •0,9,Z 00~ • 0,042 397 •0,303 lU 
NUE 19 04 35 S 

169 " HW ~, •D,931 186 •0,165 lPe •0,1124 !64 
ONZ . , 04 U! 170 54 n .e. 9, •0,~99 729 •0,111 893 -o, r0,· ~91 . 

( 

ONE· 3, 4-4 33 S 174 i1 4, E 30 •-0,809 24~ •0,079 881 · •0,,82 020 
OPV ~9 27 J4 ( 173 ,o 49 E 10 •0,769 713 • 0,082 978 •0 153Z 97,· ~"° 29 1,-1 9 177 ,,-.1 W 110 •D,873 304 .0,o;u· 7~2 •0 ,486 140 
f!AR Zi 1l 45 s 1,9 • 6 Z4 W 211 •0,073 ,24 •0,322 '92 •0 I 3!19 7U• 
AO)( 4, 28 J3 9 169 u 13 e 106 •0,691 • 23 +0,130 391 •QI 710 ~86 

$84 77 ,i 01 9 166 4, 22 e l& •0,206 194 •0,048 ,,9 •0,977" 307 
TNZ ~9 11 1't S 174 Z2 0 e 123 •0,773 432 •0,076 103 •0 1 629 l94 
TRZ 39 33 ~2 S 176 49 17 e 11 •D,771 · 946 •0,042 OU •0,6J4 , 241 
TU4 3a • a z, s 117 09 02 e 274 •0,780 343 •0,038 839 •0,624 14' 
WE\, _41 17 1Q S 17:4 "6 Q~ E 122 •0,750 • 86 •0,068 ~17 •0,657 3Q4 

WNZ 311 37 53 s 176 06 10 E ,,o •0,781 41' •0,053 232 •QI 621 7J6 
WPZ 46 39 37 s ua ,o " e 1, •0 I 67' 767 •D,13 3 1,, •0,724 982 
WTZ 37 " 0, s 176,911 E iJ •0,7SiJ 091 •0,041 51' •0,612 171 
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INSTR UM ENT AT ION AND LITHOLOGY 

Stations are listed in the alphabetical order of thair international 
three-letter code designations . Pendulum and galvanometer periods To and 
Tg are given in seconds . The damping of electromagnetic instruments, when 
not listed, may be assumed to be critical . Magnifications listed are for 
the period of maximum response, except at World-Wide Standard Stations. 

Instrument Compt To Tg Damping 

AFI AFIMALU 

World-Wide Standard Station . 
Foundation : Basaltic lava flows . 

i,enioff 

Fress-Ewing 

AFI APIA 

ZNE 
ZNE 

1 . 0 

15 

0.75 
100 

Magnification 

12 500 at 1 . 0 s 

750 at 15 s 

Foundation : Coral sand on Recent and Pleis tocene basalt . 

Johnson- ~atheson (photo - cell amplifier used with heated stylus 
recorder). 

Z 1 . 2 0 . 2 

AUC AUCKLA'.W 

Foundation: Volcanic beds on Tertiary sandstone and rnudstone . 

Willmore l (p 1 .oto - cell amplifier used with pen-and-ink recorder,. 
Z 1 1 7 600 at O. 8 s 

CAZ. CAS1'LEPOINT 

Foundation: Quaternary mudstona . 

Willmore 11 (with Kinemetrics pen-and-ink recorder) . 
Z 1 . 0 20 000 at 0 . 2 s 

CBZ CAMPBELL ISLAND 

Foundation: Basalt . 

Willmore II z 0 . 25 5 000 at 0 . 25 s 

Cl=..1'. CAPE EGI·,Ol'\T 

Founaatcon : Quaternary andesite. 

fark Fro ,ucts L4C (wi~h Kinemetrics smoked-paper recorder). 
: 1 • 0 C • 1 000 000 at O. 1 s 

"I.1emporar~· stc:.t: O'. O;'t'!"ating on r:ove:Jber 8 only . 

C!jR ··:RlS'ICE'llCH 

r;o,mci.ation: Alluvi&l sands, tilts and gravels . 

wi '. lmore I (p:,oto- ce 11 amplifier used with pen-and-ink recorder ) . 

crz .;nA::'':M: rsu:•:Ds 

Willmore II 

Z . C 2 . 0 4 700 at 0 . 66 s 

z 
K 
E 

1 . 0 0 . 25 
' . 0 0 . 25 

0 . 25 

4 -'>40 at 0 . 2 s 
5 '10 at 0 . 2 s 
4 400 at . C . 2 5 s 

'H 980 at C. ; s 
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Instrument Compt To Tg Damping Magnification 

COB COBB RIVER 
Foundation: Schist . 
Willmore II z 1 . 0 0 . 25 27 450 at 0 .2 s 

CRZ CAPE REINGA 
Foundation: Cretaceous basic volcanics . 

Willmore II z 1 . 0 0 . 25 9 345 at 0.25 s 
N 1 . 0 0 .25 10 200 at 0 . 2 s 
E 1.0 0 . 25 9 785 at 0 .2 s 

ECZ EAST CAPE 
Foundation : Mudstone and sandstone. 

Willmore II z 1 .0 0.25 5 275 at O • 25 s 

GBZ GREAT BARRIER 
Foundation : Tertiary volcanics . 
Willmore II z 1 .0 0 .25 23 750 at 0 .25 s 

GNZ GISBORNE 
Foundation: Al luvium on Tertiary mudstone. 

Wi llmore II z 1.0 0 . 25 23 970 at 0 . 25 s 
N 1 . 0 0.25 25 550 at 0 . 2 B 

E 1 .0 0.25 26 110 at 0 .2 B 

GPZ GEBBIES PASS 
Foundation: Rhyolite. 
Wood-Anderson N 0.8 crit. 2 800 

KAI KAIMATA 
Foundation: Moraine and river gravels over Tertiary mudetone and 

1 sandstone. 
Wood-~dereon X O .8 cri t. 2 800 
Thie instrument is oriented so that the X component lies north-east . 

ICKY KAIK0URA WEST 

Foundation: Tertiary limestone and sandstone . 

Willmore II z 1.0 0 .2 40 000 at 0 . 2 s 

35 mm film r ecorder . Magnification as seen on Bx viewer . 

KRP KARAPIR0 

Foundation: Greywacke. 
Benioff z 1 .0 0 .25 36 500 at 0.3 s 

N 1 . 0 0 .25 40 000 approx., unstable. 
E 1 . 0 0.25 43 180 at 0 . 5 s 

Press-Ewing z 15 .0 100 1 000 approx. at 15 s 
N 15.0 100 1 000 approx . at 15 s 
E 15 .0 100 1 000 approx . at 15 s 

MNG MANGAHAO 
Foundation: Greywacke . 
Willmore II z 1 .o 0 . 25 48620 et 0 . 33 s 

MSZ MILFORD SOUND 
Foundation: Gneiss . 
Wil lmore II z 1 0 .25 52 650 at 0 . 25 s 
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Instrument Compt To Tg Damping Magnification 

l1IDI MONOWAI 
Foundation: Tertiary sandstone . 
Willmore II z 1 . 0 0 . 25 28 750 at 0 . 25 s 
Wood-Anderson N 0 . 8 crit . 2 800' 

MJZ MOUNT J OHN 
Foundation: Greywacke . 
Willmore II z 1 .0 0 . 25 30 480 at 0 . 25 s 

N 43 600 at 0 . 25 s 
E 41 050 at 0 . 25 s 

NDF NANDI 
Foundation: Recent clays . 
Willmore II (photo-cell amplifier used with heated stylus recorder) . 

Z 1 . 25 0 . 2 6 000 approx . 
Not operating from Apr. 18 to Aug. 6 . 

NUE NIUE 
Foundation: Hard coral . 
Willmore II (with Kinemetrics VR- 1 pen - and- ink recorder) . 

z 1 .0 approx . 20000 at 0 . 2 s 

OMZ OAMARU 

ONE 

OPY 

Foundation: Recent deposits overlying Tertiary limestone . 
Willmore II Z 1 .0 0 . 2 9 350 at 1 .0 s 

ONERAHI 
Foundation: Basalt. 
Wood-Anderson E 0 .8 crit . 2 800 

OPUNAKE 
Fo11nda ti on : Quaternary sands and gravels . 
Mack Products L4C (with 

z 1 .0 
Kinemetrics smoked- paper recorder) . 

c . 1 OOOOOOat 0 . 1 s 
Temporary station operating from Nov. 6 to Nov. 8 . 

RAO RAOUL ISLAND 
Foundat io::: Volcanic rock . 
Willmore II z 1 .0 

RAR RARO'TON:}A 
World- Wide Sta::dard Station . 
Foundation : Basalt . 
Benioff ZNE 1 ,0 0 .75 
Press- Ewing ZNE 100 

!iOX ROXBURGH 
Foundation: Chlorite schist . 
Willmore I 
:;a:.:.t:ir. 

z 
z 
NE 

1 . 0 
12 
24 

0 .25 
12 
2" 

4 800 at 0 . 25 s 

6 250 at 1 s 
375 at 15 s 

12 100 at 0 .25 s 
2CO approx. 
300 approx . 
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Instrument Compt 

SBA SCOTT BASE 
World-Wide Standard 
Foundation: Frozen 
Benioff ZNE 

Press-Ewing ZNE 

To Tg Druoping Magnification 

Station . 
basaltic debris 
1.0 0 . 75 

resting on lava flows . 
6250(summer) at 1 .0s 
25 000 (winter) 

15 100 750 (summer) at 15 s 
1 500 (winter) 

TNZ TARATA 
Foundation: Pleistocene mudstone. 
Wil lmore II z 1 . 0 0 .25 4 665 at 0 . 2 s 

TRZ TARADALE 
Foundation: Quaternary sands and silts, overlying Quaternary 

limestone . 
Willmore II z 1 .0 0 . 25 5 550 at 0 . 25 s . 

TUA TUAI 
Foundation: Thick Tertiary sandstone and mudstone . 
Wi llmore II Z 1 .0 0 . 25 7 500 at O .25 s 

WEL WELLINGTON 
Wor ld-Wide Standard Station. 
Foundation: Greywacke . 
Benioff ZNE 1.0 
Press-Ewing ZNE 15 
Wil lmore II Z 1 .0 
Wood-Anderson NE 0 . 8 
Imruoura 

' 
z 
NE 

1 
4 

0 . 75 
100 

0 . 25 
crit. 
5 :1 
5 :1 

6 250 at 1.0 S 

750 at 15 s 
22 750 at 0.2 s 

1 400 

The W:i,llmore Z instrument operates at the bottom of a borehole appro-
ximately 60 metres deep . The Benioff vertical component operates 
both photographic and heated-stylus recorders. There is also a pen
and-ink recorder operated by a Wi llmore I se i smometer. 

WPZ WAIPAPA POINT 
Foundation: Jurassic sandstone . 

Willmore II z 1 0 .25 12 925 at 0 .2 s 
The seismometer operates at the bottom of a borehole 13 m deep . 

WNZ WAIRAKEI 
Foundation : Pumice breccia . 
Willmore I 

WTZ WHAKATANE 
Foundation : 
Willmore II 

z 1 .0 0 .25 

Weathered Jurassic greywacke . 

z 1.0 0 . 2 

200 (approx . ) 

21 230 at 0 . 2 s 



I· EARTHQUAK ES IN THE NEW 

ZEALAND REGION 

PR I NC I PAL EARTHQUAKES IN 1974 
Seismic activity during 1974, while not abnormal, was somewhat greater 

than it has been for several years . It included the first shallow earth
quake to reach magnitude 6 since 1968 , a widely felt shock in Fiordland, 
a shock close to Dunedin causing damage that resulted in ; 000 insurance 
claims, ar,d a series of shallow shocks in the western Bay of Plenty that 
attracted widespread attention and caused some minor damage in the Auckland 
district . 

The largest of these events (Origin 74/704) occurred on the evening 
of November 5 . It had a magnitude of 6 .1 and was centred about 20 km from 
the s outh Taranaki coast . Minor damage occurred in and about Opunake, where 
intensities of MM6 or 7 were reported . The felt area (see Map 3) extended 
northwards to the Waikato district , and as far south as Murchison in the 
South Island . There were numerous aftershocks, the most reported of which 
(Origin 74/708) occurred 18 minutes after the main event , and had a magni 
tude of 4.8 . Its felt area was nearly as large as that of the main shock , 
but the high<:st intensity reported was MM5 . Two other aftershocks produced 
similar intensities (Origins 74/710 and 74/716) , but had more restricted 
felt artas . Their magnitudes were 4 . 5 and 5 . 2 respectively. A.nother after
sr.ock or magnitude 5 . 2 (Origin 74/724) had a comparable felt area, but pro 
iuced only one isolated intensity r ee11rt above Ml'l4 . 

A special study of the Opunake earthquake and its a fte r shocks by Robin 
son, Calhaem and Thomson is to appear in t h e New Zealand Journal of Geolo~ 
and Geophysic9". They discuss its t~ctonic sett1ng and establish a foca 
mechanism involving almost equal amounts of thrust and transcurrent move
ment, with a nearly horizontal axis of compre,·tii on that trends NE-SW. The 
source appears to be compact, implying a high stress-drop . Up to the end 
c,f '.iov• sober, 128 aftershocks of magnitude 3 . 5 or more were observed, origi 
natin,o; wi thir an area about 10 by 15 km in extent . The aftershock sequence 
e!::owe.1 •-Le hig,, value of 1 . ;5 from the frequency-ma gnitude coefficient .£ · 

The magnitude 5 . 0 earthquake on the evening of April 9 (Origin 74/282) 
caused mino d.amage in the city of Dunedin to an estimated total value of 
$ 250-DQQ~ing i t the second most costly shock on the records of the Earth
quake ai!"a'Vii':r Damage Commission since its establishment in 1942 . Only in 
the magnitude 7 . 1 earthquake at Inangahua in 1968 (Origin 68/269) was this 
exceeded . Details of the Dunedin earthquake are the subject of separate 
reports in the Bulletin of the N .Z . National Socie for Ea."'th uake ineert 
Vol . 7, No . 3 , + ep em er . ar eismo og1ca u ies, y 
Adams and R .J . Kean; pp . 115-122 . Part II - Local Effects, t,y D. G. Bishop; 
pp . 123- 12° . ) These reror:s contain photographs of dan:age ar,d isoseismal 
maps, includinf a detailed surve_.- of the city area . 

The epicentre of the shock .ies atout 11, km south of the city centre, 
rued ~h~ focal dept/1 was aJ:,out 20 kn: . Within 'he city there were marked 
variations ir ir.tensity, ,,:nicL correla, t> ~roadly wit!: sub- soi' conditions . 
:-:r-:.., ·,:as r-:acn.c.::i. :.r. many places . Goods were tnrown from shel ..-es, and many 
cLj.rr.ney~ were _ig,.;:naged . The shock was a noisy one , and was fo i.lowed by an 
"lee ~ri= po·•H'- failure lastir,g three quarters of an hour, and • .v overloading 
of ""!'.e t-,elepr or.~ si::-rvices . I'hese things added to public ala.rm . Automatic 
:~- 1 -al·.1 ·"'ls \·.::.:--?- ::rig~ere,j 9..~d +:;h,:i, city brigade attended ma!':,Y spurious calls . 

A.1. .. !.ous:1 c!·,ere r..avs teer. p::-evivus shocks origin.atir.g in easterr. Otago . 
_! c_i..,jing or.-:> >-:hat dan:aged Oamsru ir: 18'"7'=', rte:•· are relatively uncommor: . 
!Y'!ost shoe}:~ E- - ir: Dunr:-dir. originate i!':. Fiord land on the opposite coast 

• Vol . 19 . No . 3 (1976 ) : 335-45 
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of the South Island . Since 1964, when the recording network first became 
adequate for determining them , epicentres of small shocks have been placed 
between the Waitaki and Clutha Rivers, but the only one close to Dunedin 
was that of a magnitude 3 .3 earthquake on 1965 June 12 (Origin 65/331) centred 
about 20 km north- west of the city . 

The shallow earthquake of magnitude 5.9 on September 20 (Ori~in 74/ 
582, see Map 3) and its magnitude 5 . 8 aftershock on September 21 (Origin 
74/594) are more typical of the shocks felt in Dunedin . They were centred 
near Milford Sound , and felt over much of the southern part of the South 
Island, with reported intensities up to MM5 . Aftershocks were very numerous, 
and although the epicentral region is very sparsely populate d, at least ten 
of them were felt (Origins 74/584, 590, 599, 601, 606, 609, 616, 623, 629 
and 633) . 

A shock of magnitude 5.2, centred 30 km nort h-west of Christchurch, 
occurred only three minutes after t he first of the Milford Sound earth
quakes . It was felt in Christchurch and the Lake Coleridge district with 
an intensity of about MM4, and caused some initial confusion by suggesting 
that a shock with a very large felt area had occurred . Some difficulty in 
relating felt reports to the correct event was experienced. (See Map 3 . ) 

A series of shallow earthquake s in the western Bay of Plenty, s ome 200 
km eas t of Auckland, began on February 28 with a shock of magnitude 5 .6 
(Origin 71./112) . It was felt in the Coromandel Peninsula and in and about 
Auckland city with an intensity of MM5. Between then and March 3 there were 
six other shocks of comparat- le size originating in the same area (Origins 
74/113, 133, 146, 162, 164 and 167 ) . All but one (Origin 74/146, magni
tude 5 . 3) were felt in the Peninsula, and two of them (Origins 74/164 and 
167) in Auckland city . Scattere d minor damage was reported . Analysis of 
the records s hows that t hes e earthquakes were richer than usual in long
period energy , and consequently that their effects upon tall buildings would 
be more pronounced than upon ordinary dwellings. 

On April 16 another shock of magnitude 5 . 0 in the Bay of Plenty occurred 
about 80 km s outh-east o f the February group (Origin 74/300 ) . No felt reports 
were received. As usual there were a number of large shocks f urther to 
the nor t h-east . 'the s e lie beyond the Main Seismic Region of New Zealand 
and will not be inoividually discussed, but two s hocks to the s outh of the 
country call for m<!ntion. The earlie r , on February 16 (Origin 74/91), had 
a magnitude of 5 . 2 and lies south-west of Stewart I s land . The o ther , on 
April 6 (Origin 74/273, magnitude 5 .6) lies still farther south, beyond the 
limit of the epicentre maps . Ne ither shock was felt, and nor was the magni
tude 5 . 2 shock on November 1 (Origin 74/699) centre d in the Hikurangi Trench , 
more than 200 km to the east of Mahia Peninsula . 

Of the smaller shallow activity, two shocks to the north of Cape Reinga 
on the weakly active Three Kings Rise (Origins 74/294 and 74/5578) call for 
mention . Of magnitude 4 . 1 and4 . 4 respectively, they occurred on April 14 
and September 12 . The shock to the east of Foveaux Strait on March 6 (Origin 
74/183) is also in an area of infrequent activity , as is that 100 km east 
of Banks Peninsula on February 28 (Origin 74/111), on the crest of the 
Chatham Rise . The position of the group of three shocks whe r e the Hikurangi 
Trench meets the northern flank of the Rise (Origins 74/30, 238 and 445) 
is more usual. 

The deep activity in 1974 presents few unusual features . The two 
largest events were shocks of magnitude 5 . 3 . The one in Golden Bay on 
October 5 (Origin 71./646) had a focal depth of 145 km, and was widely felt 
from southern Taranaki to Nelson and Marlborough . The other, in the Western 
Bay of Plenty on June 1 (Origin 74/379) was not reported felt , having the 
considerably great e r depth of 362 km . This makes it the deepe st s hock in 
the Ma in Seismic Region during the year, though a magnitude 3 . 9 shock about 
50 km north of it on June 28 is only one ki l ometre shallower, an insignificant 
diffe rence . On June 12 a magnitude 5 . 1 shock (Origin 74/400) occurred almost 
vertically above the shock on June 1, at a depth of 264 km . 
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A furt~,er event in the same month , on June 23 (Origin 74/416), with 
a magnitude of 5 . 1 amd a focal dep Lh of 109 km was centred to the east of 
Lake Taupe . It was felt from the Bay of Plenty to Wellington , but no inten
sities above MM4 were report?.d . A comparable shock in the eastern Bay of 
Plenty (Origin 74/653) had a magnitude of 5 . 1 'l!1d a depth of 96 km . It 
occurred on October 8 and was !'el t only locally, buth. with intensities up 
to MM5 . A magnitude 5 . 0 shock close to Tauranga on Fehruary 7 (Origin 74/94) 
had a focal depth of 209 km and was not reported felt . 

Other activity ~allinp: for brief comment includes the two shocks centred 
near the Mahia Peninsula on February j and June 2 (Origins 74/65 and 74/ 
380) , Their magnitudes were 4 . 1 and 4 . 0 and their focal depths 74 and 54 
km respectively . A similar pair near Castlepoint (Origins 74/'+58 and 74/ 
459) with the same magnitudes and depths of 74 and 50 km occurred only four 
minutes apart on July 12 . A small shock of magnitude 3 . 7 and a depth of 
60 km occurred 50 km to the north- east of them on October 13 (Origin 74/ 
668) . 

The isolated shock of magnitude 5 . ? at" depth of 75 km beneath North 
Canterbury on October 9 (Origin 74/658) is JJnusually far south for activity 
at this depth . 

On January 9 a swarm of small shallow earthquakes occurred near Rotorua 
(Origins '74/15 to '74/23), nine instrumentally confirmed shocks being felt 
withi!'l an hour . Their magnitudes range from 2 .6 to 3 . 4 . 

Mt Ngauruhoe was active in January and March . Pyroclastic avalanches 
flowed down gullies on the northern and western slopes of the volcano on 
January 26 and 28, a!'ld O!" !';arch 28 a spectacular discharge of ash and gas 
marked a principal eruption that hao not been equalled since 1954 . It was 
accompanied by only minor earthquakes . There was no other significant vol
canic activity . 



LI ST OF 

INSTRUMENTALLY DETERMINED ORIGINS 

The following chronological list of the origins of New Zealand earth
quakes is a summary of the determinations included in the next section of 
the Report, in which the detailed readings for each recording station are 
given . The Reference Number allocated in the first column of this list is 
used to identify the same shock in other sections of the Report . Date , 
Origin Time, Latitude and Longitude should be self- explanatory . Focal 
depths are given in kilometres, but it should be noted that when shocks 
are within the crust,the computer is restricted to solutions at depths of 
12 to 33 km . The shallower depth is assigned if either of the phases Pg 
or Sg has been identified, and the greater depth if p • or S • is present 
without Pg or Sg . Quantities so restricted a.re identified by the letter 
R. The magnitude given conforms with Richter's original magnitude scale 
and is a mean of all separat e determinations shown with the detailed sta
tion readings . SE is the slandard error of the time residuals (in seconds) , 
of those phases that have been used in obtaining the solution . In cases 
where the number of readings is exactly the number needed for a formal so
lution the letters ND (Not Defined) appear . NtJM OBS is the number of sepa
r ate phase readings used , and NUMSTNthe number of stations that recorded 
the shock , whether the readings were used in the epicentral solution or not . 

The lists are intended to contain all shocks of magnitude 4 . 0 and 
above within the New Zealand region, together with those shocks of lower 
magnit ude or beyond the boundary of the region, that have been reported 
felt . rhe boundary of the region is taken at approximately 10° from Wel
lington . Because accurate distance estimates cannot be made until the final 
stages of the interpretation, the r eadings of a few local shocks near the 
boundary wil t be found only in the "Distant" section of the Report , and 
vice versa . An asterisk following a reference number indicates that the 
sliock----rslmo'wn to have beer. felt . 

111r NUM ORIGIN TIH! LAT L0NO DE'fH HA O s e NUl1 NU" H 11 s oeo oea l(H SiC on ITN 

7• / 001 JAN 01 10 " 03;, .. ,.79 Ul,29E 12 R • ; 0 1.• 18 • 002 OS 06 H z,,, 39,'69 17',315 169 ,,1 1,3 21 u 003 04 06 32 3,,a H,'39 u,,ue u R 3,9 1,3 u • oo• 04 12 '1 19,9 H,•,s 1'9,86E 111 ,,o 1, 7 1' u oo, 04 1' 00 39,6 O,UI U7,63E 111 3;1 0, 0 10 6 

006 o• 1' oz o,,o H,iU 117,39E 33 R 4,3 1, 9 21 12 007 01 03 u 36,9 37,149 171 1 67E u• 4,4 1,8 u 13 00e 06 17 41 oa,, n,n, 176,o•e 162 • '1 1, 3 u 11 009 07 03 26 1,;, JZ,749 1'S,9ZW 01 ,;z 1,3 13 10 
010 oe 02 03 44,8 J9 I 1JS 11,,ue 199 ,;, 1,2 17 11 

OU 01 u ,0 o,,, 46,085 u,,,,e 12 R 4, 0 1, 3 10 ' OU• OI Z3 09 00,3 39,041 117,34E 33 • 3,7 1,4 10 • 013 09 oi 29 10,, n,oo 1'6,87E eo 4,1 1,6 1, 10 
014 09 12 49 3e,, 38,9H 1'6,UE 101 • ; 3 1, 0 20 11 01,. °' u 00 u;, 31,z,s 176,2,e 12 q z,a ~ 0 1 
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RE' ~JH 0~1~,~ Tl~! L4T LO~G oe~T~ ~43 s e NUH ~'.JH 
~ 1 s ~eQ cea ~H !IE~ 09S n~ 

141 016• -·~ 09 u 04 38,4 3~,HS 176,Ue 12 Q 3,1 1. a 6 

017• 09 19 10 00,9 Ja,us 176 I 2,e 12 II J,3 0 I 9 6 
019• o, 19 17 ,e;o 38,Z,9 176 I 2,e 12 II 2;6 R 0 
019• o, 11 23 ,a,, 38 I 2,, 176,1'E 12 ' 3;3 1,, 10 
OZO• o, 18 29 1,,0 38,Z,9 176,2'E u R 2,a II 0 

021• 09 18 31 48,3 38,23S 176,24E u II 3,4 0,9 11 ' 022• 09 18 46 02,9 J8 1 20S 176,24E 12 q 3,1 0, 9 7 4 
023• a u H 05,3 38,1,79 176,ZJE 12 Q ,,, 1,, 12 7 
oz, 10 12 13 zs,, l2,H9 179,UW 430 1,8 12 ' oz, 10 u 09 13,6 32,,0 178,14W 266 ,,3 1,' 16 10 

O 26 10 16 30 41, 1 32,6'9 179,30W 2'2 ,,2 1,9 13 ' 0 Z7 10 20 ,o Z2,6 4',039 167,60E u, ,;2 1., 1, • 
oze 11 00 ,e 13,2 41,279 112,,,e 163 ,,2 1,6 30 1• 
OilO 11 02 ,, 49,2 J9 I '9$ 176,891: 33 R 4,4 3,1 30 u 
030 11 03 07 22,2 42,US 179,lOE 12 Q 4; 1 1,, 26 11 

OH 11 1' 03 35,3 J9 I 169 174,,oe 12 Q 4 I 0 1,' 34 17 
032 11 1• 03 ,9,, 30,U9 114,UE 12 ' 4 ,-o 2 I 0 20 1, 
OH 12 14 18 H,1 39,'79 11,,ue 176 3;9 1,9 23 14 
034 1Z 16 ,. u,, n,,os 11,,1Ja 161 4,1 2,1 23 16 
0 35 12 u o, 46,3 J9 I 87' 17',UE 140 4,1 1,' 24 1, 

OH 1' 00 ,, 40,2 J9 1 02S 1,,,,.e 12 R 3,B 1, 1 21 13 
037" 1' 11 29 16,1 H,&29 176,'3E 99 4,3 1,6 2J 1, 
OU 19 o, 37 39,4 3,,Hs 179,UE 12 R 'I' 2,3 26 1' 
03h 16 01 02 Z1,0 45,02S 167,UE 33 R 4,7 1,6 20 13 
040 16 1J 19 34,2 JS,IOS 11,,,,e 198 &,9 1,' 40 2! 

OH 11 10 03 42,0 39,049 17',24E 173 3,9 1,0 20 1! 
042 17 u 02 0,1 49 I 879 164,21E 33 R 4,0 1, 1 16 8 

043 u 06 09 os,1 4',US 1'6,91E 12 ~ 4 I 4 1,' 2, 10 
04h u 10 19 27,6 40,949 172,0S 12 ~ ,,0 2 I 4 69 2' 
00• u 11 48 46,1 40 1 111 172,40E 12 R 4 I 1 2,3 49 19 

OH 1' 11 24 49,3 40,HS 172,,,E 12 ~ 3,8 1,6 39 u 
047• zo 03 54 oo,o 39 I"' 111,aoe 33 ~ ,,3 1, 6 2' 1, 
00 zo oa 04 46,0 0,719 1u,21e 12 q 4 1 4 1,6 19 9 

049 zo 09 01 40,, 38,709 11,,tte 171 ,,, 1,6 33 21 
o,o. Z0 10 ,, 44,a 44,999 168,UE 12 q 3,9 1, 9 19 9 

0,1. Z2 u 2' 0J;1 J9 I 779 176,01E 12 II 4 f 4 
1 '' ·~ 20 

0,2. Z! 00 o, 07,1 38,389 174,HE 12 R ,,6 1,4 50 22 
o,3 l! l1 50 08,1 35, Z7S 179,01E 21, ,,, 1, 7 14 11 o,, Z4 00 09 09,9 39,079 174,7'E 12 R 3,9 1, 7 22 14 

O"• 24 03 ,z 03,' J9,l9S 11,,1,e 137 4,9 1, 7 34 22 

0'6 z, 04 02 47,1 H,089 11,,11e 12 R ,,3 z I 1 31 1' 
0,1 2, 14 01 J7,0 37,US 176,61E 2,, ,,o 1,, 19 11 
o,a z, o, •o 29,4 J7,149 177,76E 143 ,,o 1,9 11 1 
0'9 27 12 34 19 I 9 45,HS 167,076 91 !,9 1,7 10 6 
060 z, u 06 ,,,, 3,,ns 11,,ue 12 R 4,0 1, 8 21 11 

061 l1 Z1 ,1 Ol 1 5 JO, 0 ilS 11, ,77E 12 Q 4,0 1,4 1, 9 

OU Zl 09 H 32,9 ,2,649 162,016 33 R 2,6 8 I 
063 ZI 19 1Z ,,,, 46,435 166,62E 33 Q 3,9 2,0 • ' 064 H Zl •1 32,4 J9,37S 176,JJE 78 4,4 1, 9 16 11 o,, re9 n u ,1 41,3 39,385 179 I 12E 1' ,,1 

1 '' 
12 ' 
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~i, NIIH O~IQI~ Tl~II I.AT i.O~G Dli'TM ~40 s e NUH NU~ 

~ ~ s cea D!Q KM !EC 095 !TN 

74/ 066 ,u 04 u H 2s,, 41,US 1U,OE u " 4,4 1,! 9 ' 067 0, 04 oa 37,3 n,us 179,22W •u 9,3 2,1 10 I 
061 o, ,o n za, s 41,zes 172,JZE u ~ 3· 4 1,6 9 6 
069o o, 20 '2 1,;1 H,379 1,2,,,e u " 4'0 1,6 16 I 
070 06 1~ u 1a,a P, 109 117,UE 221 ,:, 1,1 21 1• 

071 01 01 02 ,,;a Ja,ns 11, I ,,e 1JO 1 · 1 1,8 1' ' 072 o, 06 2, u,, J9 I 64$ 174,UE 20& 4:1 1,, 16 ' 073 1D 03 21 z, ,, 4',Z9S 166,UE u " ,,0 1,' 16 6 
074 10 u 09 u,, 31, •u 17',H! 211 4,2 1, Z 17 u 
01, 11 21 94 ZZ,6 32,111 178,89& ,,o 4,2 0,2 ' I 

07t u 10 24 40,, Jl,US 176,l•E 141 s,a 0'' 17 10 
071 12 u 19 16,6 14,141 119,7 0; 202 4;4 z'' 18 u 
079 1Z u 97 20;, U,641 11',74E 112 S,7 Z IQ 1' • 079 u 16 44 22,z H,439 177,06 ,, 318 1, 1 11 9 
010 1S o, 31 0,,1 U,US 11e,ne 179 4,3 1,1 13 ' 
OU 13 10 n 37 16 0,0n 166,UI! n " 3,9 1,4 11 • OU 1S 1' 01 0,,1 n,us 179 I ,ow zn 4,4 1,9 16 10 
OU 14 o, '4 2,,0 H,UI 179,UW 401 ,,, 1,2 11 • 014 u u u zz,, 0,911 161,U& u R 4,6 1,2 14 ' OU 19 02 04 '6,0 H,9'9 1'1,7'6 12 " 3;, 1,3 u ' 016 u 07 1, 01,9 41,119 1'6,90E 31 " '' 0 

1,6 1' 12 
097 u 1~ 0 n,1 n,oo 176,Uli 1n 3,7 1,6 1' ' OU u 03 26 37 19 0,429 167,441! 109 s,9 1:0 11 6 
099 u o, 4~ ~,., U,761 119,ne '" 4,a 1, 6 u u 
090 u 06 11 u .,, 44,189 1'7,'3i '3 3,6 1, 1 12 6 

on 16 u 31 u · 1 • 1,,u u,,4oe J3 " ,,a 2,4 u 10 
092• let u 10 3,:, 41,619 111,,oe u • J,4 0,9 14 ' 093 g Z2 40 ,,,4 ,1,11s 16',Ue n " ,,o 1,3 10 1 
0114 01 46 19,0 ,,,,u 176,UE 209 'I 0 0'' u 1• OU ., Z1 22 39,9 3t,4ZS 1'4,615 u " 4; 0 1,2 u ' OU 11 06 u Q6 ' S 37,0U 179, ooe u, ,;, 1,1 19 13 o,, u 20 '1 41:1 H,009 17','61i 27' 4,7 1,1 10 12 on u 22 ,2 43,1 4',169 161,61E 11' 1,1 1,8 13 9 
099 zo l,4 30 46,1 H,9'9 171,'9E 200 4,, 1,7 17 10 
100 21 23 19 44;6 38,339 176,0JE 179 ,,6 1,1 19 u 
101 23 10 ,z 0 · 0 31,,,s 176,0E 2'3 4;1 0,7 14 10 
102• u 10 " 40', 37,179 176,'16 u • ,,, 1,7 22 11 
101 Zl 10 ,e z•:4 37,969 176,'3E 12 • 3,6 1, 9 13 ' 104 23 11 20 2•,0 37,179 116,UE 1Z • ,,. 1,' 21 12 10h Zl 11 ,, 32,2 31,199 176,'7E 12 • 3,1 1,6 u ' 106 Zl u ,, 36,6 37,139 176,'4E 12 • 3,9 1,9 14 9 
107 24 u o, 24,o 39,249 174,HE JJ • J,9 1,7 17 10 
101 26 u ,1 11,1 36,1&1 177,'1E 270 4 I 2 1,' 1' u 10, u 20 46 ~,,, 36,949 177,14E u • 31 7 1, 6 17 ' 110 21 OJ 01 47,4 40,665 1,i,,4e 162 4,2 1,' u 1• 

111 ZI 09 01 12,0 43,949 174,HE 33 • 3' 8 1,1 21 u 
112• 21 13 '' 17,3 36,619 177,0JE 12 • ,:, 1,1 26 1• 
113• 21 14 o, is,, l6,46S 171,HE 12 ~ ,,2 1, 4 21 1Z 
114• 21 •' 2, .. ,, U,69S 176,UE 12 " 4,0 2, 1 19 10 u,. 21 14 38 0,,1 H,,,s 177,19E u " 4 I 7 1,6 30 12 
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-er ~u~ 0~131~ Tl~! L~T LO'IQ oe,r~ ~,~ 5 E NUl1 ~u~ 

~ ~ s oeo oaa ~M , .. oas ST~ ·-
141 1l.6• res 29 1• 49 1,,9 36,,os 1n,1•e 12 -

4;, 1,9 26 1! 
117 21 14 ,o 23 ' 2 16,'69 111,10E 12 ~ 416 2,3 u 11 
118• 21 1• ,9 .,:1 36 1 683 11,,ne 12 R , 4,3 1,6 20 11 
119 29 1, 02 1e,, 36,565 177,00E 12 R 4,3 1,3 u 10 
120 u ., 03 37,0 36,US 111,0,e 12 ~ ,,1 1,9 u 9 

121 21 1' 1, 2,,6 36,,n 111, ae 12 - 412 Z, 0 u ' 122 21 1' 23 41,3 36,,45 111, o ,e 12 - 3,6 1, 2 11 1 
U3 Zt ., 24 36,9 J6,'7S 111,03e 12 q 3,8 1,2 u 9 

124 29 u ,1 47,, J&,•2! 177,UE 12 R 3,9 1,8 1' 10 
12, za 17 30 J9. 0 31,935 117,UE 81 4,, 1, 6 11 9 

126 i8 19 H 12,6 36,,u 117,UE 12 R 3,7 1,3 20 10 
1Z1 21 19 08 1,,, H,60 176,HE 12 - 3,9 1,9 23 1Z 
1ZI u 2l 33 o•,1 36,618 111,0,e 12 R !,8 2,2 u ' 129 21 21 ,1 29,2 J6,74S 117,03E 12 q ,;, 1,1 1' I 
1a 21 22 01 22,1 36,6'9 177,04E 12 q !,9 1, 1 u 9 

1H ,~4R 01 03 07 01,2 '6,'49 177,0SE 12 q 4·0 2,1 14 e 
132 01 04 23 2,,, H,US 176,96E 12 q 4:s 1,2 !O 13 
U3• 01 04 2, 0,2 36,609 117,175 u ~ ,,o 1,6 20 14 
U4 01 04 30 19;9 36,'11 117,UE 12 - 4,1 1,9 19 10 
13' 01 04 34 36,9 36,925 171,0te 12 R •;1 1,, 17 ! 

13h 01 07 06 o,, 36,499 1n,1oe 12 R 3,; 1, 4 1, e 
137 01 01 u 34,1 H,419 171,UE 12 -

!,8 1,1 11 1 
US• 01 01 17 z,,1 42,079 111,0E u R 4,6 1,6 1' 9 
139 01 07 •1 0e,, 41,989 1'1,66E 12 R 3,9 1,3 14 9 

140• 01 11 32 01;0 39,209 116,'6E 12 - 3,3 2,4 1, 8 

141 01 16 04 14 . , s,,,u 117,09E u - ,;, 1,9 17 ' 142 01 zo 21 o:9 36,'79 177,00E 12 q 4 I 0 1,3 11 ' 143 01 21 1, '1,4 H,US 171,UW n -
,,o 2,6 19 12 

1H 02 00 2, 42,0 49,H9 164,30E 33 ~ 4;1 0, 3 e ' 14' a 00 39 J8 1 A 36,6'9 111, ooe 12 p 4,3 1,' 20 ' 
146 oz 04 4, , ,,4 

36 I"' 111,0,e 12 q ,,3 1,1 21 ' 147 02 o, 05 0a,, U,635 117,0U 12 R 4,3 1,3 19 10 
14h 02 o, 07 18,0 36,649 117,025 12 - 4,9 1,6 20 ' 14'• 02 o, 26 47;4 36,619 111, o 2e 12 q .;, 1,1 23 11 
1'0 oz 06 ,6 33,3 36 1 17S 177,10E 12 R 4,0 1,, 20 I 

1'1• 01 11 43 39,4 36,935 177,1'E 12 q .;, 1,, 24 10 
1,2 oa 12 08 JS,9 36,'69 177, 0 !E 12 - 4;6 1., 17 9 
1,, OJ 04 17 15,1 36,,3S 177,UE 12 q 4' 1 1, ! 1, 8 

1,. 03 06 ,9 ZO I 9 36,'49 177,11E 12 R 4' 4 1, 4 1, e 
15' 03 J7 1, 23,4 ~6,,99 117,UE 12 • 4,2 1,, 7 6 

1'6 03 07 38 09,1 36,•4S 177,23E 12 q 4 I 1 1,1 H e 
1'1 03 09 38 93,1 36,449 177,2JE 12 R 4,2 1, 1 10 7 

1'8 03 oa ,a 03,4 U,48! 111,1oe 12 • 4,0 1,' 12 e 
1'9 OJ o, 06 1,;1 36,499 111,2,e 12 R 3,8 1, 2 11 6 
160 OS 12 1& 18,7 3& 1 ,,s 1?7,24E 12 q 3,9 1, 1 10 1 

161 OJ 12 ,1 41, 7 36,445 177,0SE 12 R 2, 0 u 9 
162• 03 l.Z ,1 47,7 36,90S 117,00E 12 q 9,4 o,e 14 12 
163 03 12 ,. j9,9 36,'49 177, 0 7E 12 q 4,4 1, 2 14 9 
16'- OS 13 27 11,' a,,45 117,03E 12 R ,,1 1., 20 13 u, o, 13 H i0,4 J6,67S 176,96E 12 q 4; 3 0,9 13 10 
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1111, ~UH O~IGI~ TIM! ~AT ~QNQ ce,TM ~•a 9 ! NUH ~u~ 

~ ~ s DU CeQ ~M 9:C 09S ST~ 

741 1.66 ~-~ OS 13 34 
"' 4 

3t,US 1'4,90E 21,9 4,, 1,0 22 1,4 
Uh 03 u 40 01, I 6 J6,98S 1.n,00e 1.2 ~ ,,0 I.. 2 26 u 
UI 03 1, 90 os,a 36,62S 1.17,0JE u " 4;6 1,6 1.7 ' 1-h OS 14 00 u,a U,UI 117,01E u " 4,, I.. 3 1,9 ' 170 OS 1,4 1.6 49,6 40 I 7,S I.H,2PE 1.69 3;1 1,6 1., ' 
1.71. 01 1,4 ,9 21;0 36,731 H6,93E u " 3,7 z,o 1' 7 
172 03 u 26 03,9 36,719 1.76,UE u " '' 0 

1,1 13 • 173 03 1.7 •2 20,, 36,7U 176,905 1.2 " 4;3 1, 4 20 I 
174• OS 1,9 47 26 1 2 J&,629 1.70,UE 1,2 " 4;0 I.'' u 6 
179 03 22 ,1, 42;1 36,6H l.'7,04i 1.2 " 4,3 1,' 13 9 

1.76 04 01, 38 40;, 39,6'9 1.74,27E 233 4,, I.' 2 20 1.2 
177o 04 01, ,z 21., 7 30,609 1.76,UE 1,2 " 4p0 1.,0 10 • 179 OS 00 93 ,9,, 36,'79 1.77,00E u " 4,S 1.,7 1.6 7 
1.H o, 01 •1. o,,, 36,969 1.11, 2se u - 4· 0 1. 8 1.0 I 
1.10 01 1.0 ,2 00,6 H,749 171,01.W 33 -

,:, 2,1 n 1• 

Ul 01 1,3 ,1 i7 1 S 36,609 1.77,U& 1,2 - 4,, I.'' 17 7 
1.12 o, u 00 06p3 36,631 176, 96E u ~ 4,3 0, 9 17 I 
1.13 o, 02 33 z•,s 46,US 1.70,0IE 33 " 3' 8 o,, 12 ' 104 06 l.2 ,1 21,, 36,UI 177,UE u " 4:6 1,6 19 9 u,. o, 1,4 30 34,0 H,60 1.77,0JE 12 " 4,1 I..' 22 • 
1.16 06 u 19 zz;• 37,129 1.77,226 230 4,2 I., 4 19 1.1 
117 06 u 36 01,2 H,421 1.77,07& 1.77 4,. 1,,, u 7 
us o, 1.7 04 44 1 2 31,ns 11,,ne 16' 4,1 1, 3 20 11 
1.U 06 u u 40,3 H,299 1.7',60E 330 4,& 3,4 20 1,4 
190 07 oz 39 00,7 38,099 1,76,061; 199 4. 1 1.,1 17 u 
191 07 o, u 02 · 9 U,609 176,UE 1.2 ~ 4'2 I.' 6 22 ' Uh 07 06 H ,,:, H,629 176,941; 1,2 ~ 4'4 1, ! 17 ' Uh 07 06 '6 04,2 36,68' 176,90E u - 4'2 1.,4 17 ' 194 07 IV •1. 49,2 36,u, l76,91E 1,2 -

,:, I., 0 17 ' u,. 07 ~0 " Jl.,3 36,71.9 1.76,SU 12 q 4;, I.' 1 22 9 

196 07 I.I. 1, 47 · 9 u,,n 176,93E 12 -
3· 9 I.. 2 11. • 1,97 07 1,3 ,4 43'4 36,'71 117 I 1.4; 12 A 3', 1,1 u ' 191 07 1.8 41, 40'2 36,649 111,o~e 1,2 R 4'7 I., s 19 ' 1,99 a 14 ,o 1.,:, 40,ZI.S 1.'4,4~E 33 ~ 4;1 1, I. 11. 7 

ZOO• 01 1.9 26 02,9 36,US 176,99E 1.2 A 3. 7 1,9 11. • 
201. o• o, 09 4o,, H,US 179,81E 1.41 4,7 I.. 2 17 1.3 
202 1.0 06 24 32,7 37,fl.S 1,79,'96 127 4,7 I., 6 20 1,4 
203 1.0 07 '8 ,e,a 37,049 177 I "e 21,6 4· 3 1,, 17 1.1 
204 1.0 u ,z '6,0 37,279 179,UE 146 4:3 1,6 u 10 
20, 1.0 21 20 07,9 44, 78S 166, 7'E 33 - 4.' 1, 7 u • 
206 u OS 13 23,2 36,47S 1.77,23E 1.2 ~ 3,a 0, 1 0 • 207 u H 39 n,z 36 1 409 1.76,UE u ~ 3,, 2,4 ' 3 
209 12 u u 39,, 42,H! 1.72,26£ n ~ 4,0 1,9 19 1D 
209 u 02 32 0 2 I I, 36,69S 176,97E 12 q 3,9 1, 7 9 7 
21.0 1.3 o, 47 1,4; I. 36,679 176,931; 1.2 q 3;9 0.' u • 
'11. u I.I. o, o3;a 36 I 741 1,76, 92E 1,2 A 4,2 1,1 16 11 
212• u 20 2J 0e,, 39,929 171,42E 33 - 4,6 1, S 13 ' 213 1,, 00 10 37,1 36,679 1.76,96E 1.2 " 4;, 1.,1. 10 7 
21.• u 02 ,, 06,4 31,949 177,471; 71 4,, 1.,1. 1.2 12 u, u o, '6 04,, 37,119 176,4ZE 277 ,,, 0'' 17 1.0 



22 ~E~ ZE•L•~, SEISMOLOO!e•L qi'JqT 197' 
·····-··········-······················-··~------·····•···················· 
~e, ~JM 0~l31~ Tl~S L~T LO~G oe~,~ ~·G s e NUH ~u~ 

~ 1 s OSQ ceo K~ SSC OBS !T'J 

74/ 216 1•~ 1' 22 •9 '4,3 40,115 1H,24E 10, ,,1 1,7 13 9 
Z17 16 a, 09 Q7,3 l7,90S 177,o~e 164 4,6 1, 1 16 10 
218• u a, u JJ,3 J9,17S 1H,HE 33 R 4;1 1,' u 8 
219 u 11 39 Jl,1 40,369 1H,OE 209 4,2 1., u 7 
220• u 1' 36 13,9 41,885 112,ooe 12 q ,,, 1, 1 9 6 

221 17 12 00 0,,9 36,419 177,UE 12 q 3;9 o,, 0 ' 222 11 1• 00 01,2 4,,Hs 166,eoe 33 ~ ,,o 1,0 7 4 
223 17 19 11 42,4 34 I 2'9 178 14!M 270 ,,9 1,4 9 • 
2Z4 u ~, 12 4',9 38,6'S 111,ue 33 - 4,2 0,6 6 ' 22, 11 l.0 " 26,a J7,JJS 1'9,72E 167 .,, 1,6 13 10 

226 l.l l,4 33 18,6 4,,20s u1,,1e 12• 3,9 1.~ 9 ' 22' u ., 11 ,,,e 36,959 1n,1,e 291 ,,9 1,9 19 u 
228 u QO 01 06,, 31,,u 177,72£ 136 4;9 2,0 20 16 
229 20 09 OJ 49,2 31, 20s 1H,1lE 12 q ,,, 1,, u 10 
230 20 09 11 19,1 37 I 17$ 119,e,w 33 q 3,9 2,2 12 9 

2H 20 17 24 o,,, 34,069 178,0W io ,,, 1,2 13 a 
2H• i?O l,9 2, 26,0 44,309 168, 9'E 12 R ,,3 1,5 1, 7 

233 20 23 u 09,9 41,699 174,22E 12 q 3,9 1,• 14 ' 2J4 20 23 19 42,, 40,01' 1,,,oe 12 q 3,6 1,7 9 ' 2,, l1 06 08 24,] 37,409 179,HW 1'1 4,3 1., u 11 

236• i?1 a '9 29,2 44,049 168, 1oe 33 q 3,7 1,9 9 6 
2P l1 21 so 10,1 36,HS 177,0JS 12 " 3,9 1,4 16 11 
2H 22 ill 16 20,6 43,289 111,ue 33 q 4,0 Z,0 13 10 
Z,9o i?3 04 40 4Z 10 J0,715 11,,12e 12 " 3;1 1,1 14 • 
2 40 24 00 36 01,1 41,489 u,,He n " 4 I 2 1, 6 12 ' 
241 24 06 00 0,,1 47,461 ut,o,e 33 " S,7 2,0 8 ' 24Z z• 14 ,e 42,9 40,039 176,UE 12 q 3p7 1,9 1, ' 243 24 17 '4 13,0 P,231 179,UM 132 4,1 1,, 12 9 
244 24 22 12 00,0 37,719 176,70E 129 3;0 0,6 12 9 

H' z, 1Z 17 20,, 37 1469 179,t?E 12"' 4,1 1,6 u 11 

246 u 14 4, 3,,1 H,969 178,63~ •oo ,,o S,1 16 u 
247 u 09 " ,2,z 39,2&9 1,,,ue 123 4,1 1,2 u u 
248 u 13 43 ,a,, 40,2,! 174,UE 12 II ,., 1,, 19 u 
249 26 17 23 46,9 Jft,989 11,,o!E 22, 4,1 1,1 26 u 
2,0 ill 22 49 03,4 34,42S 177,8]~ 4,6 4;1 4,6 a 6 

2,1 2, 01 ,e 04,2 3', 47S 1'8,87E 288 4,7 1,4 1' 10 
2,2 20 12 '6 oe,o 34,70~ 179,11E 240 4,& 1,9 17 13 
2'3 H 16 2a 2a,, 44 192S 167,HE 127 4,4 1,3 14 I 
Z,4 3~ 10 4, 01,6 39,40 174,UE 12 " S,6 1,' 17 9 
2,,. 31 ,o 12 ,2,0 H,2'5 1'6,7'E 12 " q 0 z 

2'6• H J2 25 ,o,o 39,25S 176, 7'E 12 q q 0 2 
2~, ~•II 01 10 ,, Z&,O a,,1s 177,67E 12 " ,,1 1,0 11 ' Z,S 01 10 ,1 l,4 I' 38,61! 111,,oe 12 "' 3,, 1,7 12 7 

2'9• 01 11 'J 12,, ,2,•0s 1'2,91E 12 " !,4 1,4 11 6 

HO• J1 13 23 04,1 4? 1 Z5S 172,91E 12 q 4, 7 1,, 38 21 

261 n ~1 4:i 45,1 40,•45 1,,,,1e 209 ,,o 1,2 1l. 7 

262• H 02 46 2,,, ]9 I 079 11~,ue 1Z ~ S,7 1,0 u ' 263 oz 1, 4z 49,9 31,a7s 11•,,0e 12 " 3;s 1,1 13 a 
264 O! 01 02 29,7 3a,,35 177,061; 12 " J,6 1,9 10 7 

16'• n ,6 16 25,9 41, oa~ 174,HE 12 ~ ,,, 2,1 •2 21 



I.OCAI. eAllT~3~AKE ~lllGl~I Z3 
•9••-~·-·····················~----····················•···················· 
ll&' N\/11 0~ 13 IN Tl/1! I.AT 1.0~(1 cen~ ~A~ ! ! NUM ~u~ 

~ ~ s DEG DU KM 9:C 08S 9Tij 

74/ 266 A•~ 01 u •7 20,3 40,US 174,5•E u• 3,7 1,9 13 9 
267 0• 00 •2 03,, 36,719 116,14E 12 I! s;a 1,2 17 ' ue 04 07 27 1e • 41,119 1n,67E n R s· • 1.• 14 ' 26' 04 11 '4 49:, · JZ,071 119,2411 sn 4:7 1,9 ' I 
270 04 u 21 n,, u,,n 176,US 99 ,,o 1,6 14 I 

171 o, o, ·~ za, • U,UI 176,aae 161 • · 1 1,2 u • 172 0, uu 21,0 40,'31 1'4,21E 136 ,:, 1,3 20 u 
273 Ot uu 23,, 49,1.41 U4,94E 12 A ,;6 0,9 19 1Z 
174 o, U 31 41, 6 49,1.21 166,Hli 12 ~ ,,a 0,e 16 I 
21, 07 09 '4 34,9 33,UI 119,'1W 33 A 4,6 z,a u ' 176 07 u ,1 0,,1 H,961 119,5JW no 4,, 1, 0 16 u 
27h 07 u 02 ,a,o 40,961 174,41E u I! ,,, o,a 14 • 271 01 09 09 42,1 JZ,141 179,6'11 374 ,,s 1,9 26 u 
279 01 11 '' ,2 · 1 49,901 U4,3•E n ll 4,, o,, 17 9 
no 09 22 43 1•:o 4', 129 167,60E 11, 3,9 0,7 ' 6 

111 o, 06 43 01,0 u,ns 11,,,u 1'7 ,,2 1, 1 17 11 
ZU• o, 07 •P 0,1, 49 I 979 170,UE 12 - ,,a 0,7 14 ' 113• o, oe u 00,1 4',971 170,'1E u - 3,1 1., u • 214• o, 09 ,o U,1 45, , .. 170,0E u - 3,7 1, 2 u • zu u 01 '7 4' I 2 33,979 17',03W 241 ,;, 1,9 u • 
216 12 02 01 12,e 37,079 176,94& 273 ,;1 1., u 10 
297" 11 09 93 37,' 41,•o• 174,HE 12 ~ s,, 0, 6 9 • UI u 1, 40 J9 10 u,,,. 179,711 39' 4,9 1,4 12 I u, u 01 20 0,,1 46,4,S U6,'9E u " 3,e o,• u ' 290 u 21 ,o 10,, U,981 179,7'E u " 4,1 0, 9 1' I 

au 13 u ,1 1,,4 36 I •n 1n,1•e u " 3,e 1, 0 u I 
292 u i?3 30 4,,, 4' I 07! 167,UE U • 4, I 1,2 u 10 
293 tt J, 31 Z7,6 37,611 176,'6E 1'4 4,1 1,1 u I 
294 09 1' 48,2 H,909 173,416 u ~ •,1 o,, 10 • n, 1, u 29 17,1 s,, , as 179,UE u " •• 0 1, 0 17 1Z 

au u 04 ,o 00 · , 43,,29 170,HE 1Z " 3,8 0,7 19 • U7 u 11 19 ,,, 9 •1,269 172,UE 12 " J,7 o,e 17 10 zn u 14 30 0•'0 Jt,021 1n,ne 1U 3,, 0, 9 14 ' 299 u 16 ,. 33 1
, 37,169 171,H& 12 " 4,4 0, S sz 1' 

JOO 1' u 17 41:2 37,129 111,ue 12 " ,,o 0,9 29 14 

30l. 17 10 34 3,,, 37,09 171,06& u 4' 0 0,9 10 • 302 l1 1, 3~ 39,1 37,UI 171,UE J3 " ,'z 1, 1 29 1• 
303 l1 1' ,e 3,,, H,0'9 177, 33E 12 " s:1 0, 6 u I 
304 17 17 H 42,e H,419 1,,,,u 12 " 4;0 D, 7 23 10 
305• u 04 22 09,9 •1 I 109 174,,.E ,, 3;9 1,2 1' 11 

30h 1P 05 39 36,1 H,609 172,UE 12 " ,;2 1,6 15 ' 307 u 19 11 37,2 36,299 111,2,e n " s,, 1,9 7 6 
301 20 06 14 13,3 31,'9S 179,9'E 33 q 4,' 1,9 11 ' 309 zo 20 20 37,9 36,94S 176,7'E n " 3;4 1,, 4 3 
310 Zl 07 29 09,1 41, ,,, 174,UE 12 " 4,1 1,5 15 12 

H1 Z1 1' 48 21!; 0 40,611 173,HE ue ,;1 1,7 14 ' HZ 21 17 05 
"· 0 

4' I 06$ 167,6'E 84 3,7 0, 9 ' • 313 Z2 23 u p;• 31,939 176,5SE 162 
'' C 

1, 1 a ' 314 26 05 34 1,,, 36,169 171,UE 261 4' 6 1,' 16 ' u, 27 01 •0 H,4 H,'79 179,UM ,03 6,2 1,, 17 10 

~ 



24 ~E~ ZEALAND SEISHOLOGICAL q~P,qT 1974 

······························-··············~·-·······-··-················ 
~er ~J~ O~IJI~ TI ~I! LAT LO~G ne,T" ~·Q s !: NUM ~u~ 

·• ~ s ~ea OEG ~M S:e OBS ST~ 

141 31.6• v~ Z1 09 o, Z~,1 4•,905 167,70E 123 4,7 1,5 14 9 

317 ZI oz 26 F,4 4,,us 167 1 43E 9, l I' o.~ 10 ' 318 z~ oi 08 44,1 4Z I 42$ 172,7'E 12 " 3,9 1,6 10 10 
319 z, 1, 39 03,, H,909 U7,70E 91 3;9 1,4 a 6 
HO z, Z3 oz Z9,0 o,e,s u, .• u 33 ~ 3,9 1,, 9 4 

3Z1 1U 01 0l 24 ,., ' 3a, ns 11,,136 221 4,2 1,1 10 7 

322 01 19 19 41, 1 H,41! 179,971'1 33 q 6, 0 3,9 10 ' 323 02 06 '' ,J,l 43,•0S 170,HE 12 ~ l, 7 1, B 14 ' 324 O! 14 '6 ,6,1 37,•49 177,0E 162 4,4 0,9 14 8 

H' 02 21 12 30,9 39,665 111,24e 33 " 4, 2 1, B 0 10 

326 OS 10 17 21,3 38,90S 177,69E 12 ~ 3,8 0 '7 u • 
327 03 13 n 34,2 31,us 176,72E 20 •;6 0, B 13 ' l2h 03 20 u ,9,, •0,ns 114,,•E 12 A 4,2 0,9 1Z I 

3Z9• 04 o, 13 z9,2 40,915 174,HE 1Z " 4;1 1,6 14 ' lJO• 04 o, 19 10,1 41, 0'9 174,0E 12 " 3, 8 1,6 11 • 
3H 04 20 26 43 10 32,645 17',74E 414 4, 8 1,7 11 6 
332 o, 04 34 ,0,1 H,4,S 173,98~ 12 ~ 4;1 1,, 11 6 

JH 06 02 04 00,, 37,6'9 176,9•E 164 4,4 1, 1 14 8 

334 a Ol 06 06,1 38,739 1,,,1&e 133 3,7 1,, 12 • ,,, o, 06 37 ,i,, .,,us 167,6SE 12 q 4,2 1,, 12 8 

3H 0, 19 27 30,3 41 1 669 174,0E u ~ 3;9 0,9 1' 10 
3H a Z3 43 29,0 32,40S 179,70., •00 ~ q 0 z 
3 39 H 23 43 34,2 32,405 179,70H 406 ,;3 1,6 16 10 
339 07 03 16 3Z I 1 39,0,s 11,,a1e 26' 4,3 1, 1 12 1 

340 07 04 1, Z1,7 41,619 173,916 12 11 J,9 1., u ' 
341 01 o, 07 36,0 39,,45 176,22E 164 3,9 1., 10 6 
342 07 u 3Z ,0 I' 31,909 111,ne 190 ,;4 1,' 14 9 

343 07 20 3Z 04,9 40,33S 174,49E 1Z q 4;3 0,9 11 6 
344 a 11 •2 14,3 47,0S u,,11e 12 ~ 4,l 1,7 11 6 
34, 01 21 01 29,6 39,969 11,,ue 33 ~ 3,8 1, 2 11 1 

346 OS 23 20 49,0 42,105 174,41E 12 II 3,9 1,, 16 7 

347 Of oa 04 oo,e 40,08S 174,ne 12 R 3,7 1,4 16 I 
341 o, JS •1 ,,,, 38,393 175,90E 152 3,6 1,2 9 ., 
349 o• 17 22 4,,. '1,209 172,UE 217 ,,o 1., 1, 9 
3,0 10 J4 16 19,4 40,lJS 173,HE 182 4;2 1,3 1, 9 

3,1 11 04 19 z,,2 30 I O 2$ 175,33E 142 3,9 1,2 11 7 

3,2 11 J4 ,. 14, 2 44,97S U7,86E a• •;1 1.• 11 1 
3;3 11 J7 '7 41, 9 4•,98$ 168,HE 12 ~ 3;9 1, 0 13 8 

354 11 12 11 ,,,9 36,'95 117,22E 12 " 3,9 1,7 10 4 

3~' 1Z 12 14 ,1,2 4' I 12$ 167,HE 112 •;1 
0 '' 

11 6 

3'6 1' 03 1, J6,0 0,6,S 164,42E Jl II 4,1 1, 1 6 4 
3'7 1' OJ '9 ;5,, 38 I 0 69 179,575 111 4,3 1, 7 16 10 
3,S• 1' 09 ,4 ,,,, 44,;!79 160,UE 12 • 4,4 1,1 1, 7 
3'9 16 01 n, ,,,, 33,35S 171,H., 294 4;9 1,, 14 10 
360 17 01 30 00 IQ ,,,,os 167,UE 103 3,9 1,• 15 9 

H1 17 14 4il 16, 3 37,32S 179, 11"1 33 II 4,1 1, 9 14 10 
JU 11 03 36 13 I J 39,765 111,ne 12 q 4,l 1, 6 23 11 
363 19 12 46 37,2 36,059 179,HE 211 ,,, 1, 1 21 12 
a• 1S 13 ,2 33,, ,0,43s 164,,,E 33 ~ ,,1 2, 0 11 6 
365 zo 20 n 4Z, 1 37,915 176,24E 201 ,,l 

0 '' 
13 9 



~OOA~ E4~T~~VAK5 O~IGl~S z, 
····················-··············-·-·····-··········•-··················· 
~i, ~UM ORl3!~ Tl~a ~4T ~O~Q ce,T~ ~AQ ' e NUH ~u~ 

~ ~ 9 oaQ DIQ ~M !EC OBS ST~ 

141 3U ~AY Z3 1' 36 12,3 40,,39 174,605 33 ~ 4,9 1,4 21 1' 361 ZA u 11 48,2 H,179 174,UE u ~ 4,0 1,4 16 7 ue z, 10 94 u,, U,749 178,UE 241 413 1,1 • 6 
369• za Z1 04 47,3 H,611 176 1 '6E u " ,.1 1;3 22 14 370 z, 09 49 ,2,9 J7,479 176,,,E 279 4;a 1,3 u 10 

371 ZI 02 ,, ,o · s U,339 179,71E ,,, 'i' 1,9 14 I 
372 ZI 17 oe 38

1
3 40 I 961 11,,He 33 ~ 3,7 1,7 17 9 

373 21 19 09 ,o:s 40,US 177, OE u ~ 3,7 1, 6 u • 374 Zf 04 23 44,0 39,2'9 174,79E u ~ 3,9 1,, 23 u 37' 2, 06 ,9 ,9,7 U,049 173,UE 1'9 3,9 1,, 16 10 

376 30 04 02 00;4 31,,u 1,,,u1; u, 3,9 0,9 11 7 
377 30 12 ,2 '4 ' 2 41,'29 172,UE 10, 3,6 !,2 20 u 371 31 u ,. 0,', 44,Z7S ue,ue u. 3,4 1; 1 1 ' 379 JUN 01 01 ,9 36:2 J7,46S 116,0E 362 9 · 3 1,6 21 u HO 02 04 31 20,6 l9,UI 171,04E ,, 4:0 0, 7 11 I 

H1• 0a U 07 4',4 42,62S 110,UE 33 • 3,2 0,9 6 4 
H2• 0a uu u,6 42,611 170,905 33 A s · 1 0,1 7 ' 313 04 oz 01 zz,1 36,UI 177,01& 2,, 4's 1,9 12 ' 3Sh 04 U 33 u,0 ,,,au 167,74E 119 4'a 1,4 17 10 
38' 0• 1• 31 ,o,o 43,,zs 170,UE u • 3:a 1,7 16 I 

H6 04 21 06 07,6 39,19S 177,UE 12 " ,;2 1,8 • ' H7 01 01 17 30,3 33 1 39S 176,00W 33 • 2,0 • ' 3U o, 10 41 1s,4 3',HS 171,7'E 2U 4,s 0,1 u 6 Uh 06 09 04 ,2,, 44,US 161,30; 12 • 4,3 1,2 14 a 
390• 06 16 30 01,0 46, '59 166, 16E 33 q 3,3 2,2 6 4 

391 o, 12 00 24;1 41, 42S u,,ue n • 4,3 1,9 9 • 392 0, 20 16 H 1a 37,109 117,99E 64 3,7 1,1 10 6 
393 09 04 49 16,4 31,479 119,06E 11' 4,1 1,7 10 ' 394 0, °' 10 ,0,1 38 I 938 178,UE 33 A 3,7 1,6 7 ' 3U 091 09 43 Z7,7 37,691 176,U& 12 q 3;6 1,2 7 ' ( 

396 10 Z2 13 13'0 4,,u, 167,29E 9, 4' 4 1,9 14 a 
397 u u ,1 H'o 43,939 110,44E 12 ~ 3:4 1,6 u ' 399 u 01 14 17 16 41,039 1H,19& 107 4;1 1,7 10 11 399 11 11 0 09:0 3',38S 11',215 104 3,9 1,3 u ' 400 12 1, 0~ 12,7 37,'2S 116,62E 264 ,;1 1,2 20 12 

401 12 22 22 0,,, 39,149 176, 4'E 12 q 4;2 1,3 1 6 
402• 13 u 01 ,,,2 40,nS 174,71E 101 4,4 1,9 17 11 403 14 06 3, 49,6 32,'95 171,HW ,9, 6;o 1,1 u a 
40 4 14 1l ,, 0,1 Jl,629 17',61E 10 3;1 1,4 13 a 40h u u 1' 04,6 41,239 1'4,34E 33 • 3,9 1, 4 1' ' 406 u 13 42 '6 "7 37,125 1n,o,e 259 4,6 2, 0 1, I 
407• u 11 ,6 u:, 11,769 11,,6,e 162 4,7 1, 6 u 9 
409 17 02 09 zs,, 39,US 11',46E 1'8 ,;, 1,' la 6 ,0, 18 00 0 02,2 41,609 173,93E 12 R 4, 0 1, 4 13 6 
410• 19 oz 18 ,o,9 43,299 172,UE 33 R 4,3 1,0 27 16 

•11 19 11 u ,0 · 0 31,US 179,UE 164 ,;6 1., 15 9 
412 20 u 29 10'9 3',11S 119, '7E 230 4,8 2,7 10 11 413 u 09 27 47:7 J9,709 174,30E 187 4;1 1,4 1' ' 414 21 19 36 44,1 33,235 119,'9~ 2'1 ,,, 1,, 12 a ,1, 22 02 32 17,3 40,07S 177,07E 12 q 3;9 1.• 16 a 



26 ~E~ ZEAL4NO SEIS~OLO~IOA~ ~&PO~T 197' 

-~··••1•·············~---······~---···················•···········~--······ 
~er ~JM 0~1:,1~ n~e LAT I.O~G DEPT~ ~.Q ! E NUii ~u~ .. '1 s Dell DeG KM s;;: OBS !T~ 

74/ ,u JJ~ 22 22 o, 04,7 3',139 176,8'E 12 ~ 3,6 1,7 ' ' 417 23 10 26 ,1,4 J9,289 174,71E 12 ~ 3,9 1,7 u 9 

•U• Z3 1' 09 20,7 3e,9zg 116,z•e 100 ,,1 0,9 u 1, 
,19 Zl 16 20 • 7 I 9 37, &Z, 176,HE 222 4,7 1., 2~ 13 
•20 H l,7 oz 

"· 0 
33,,0s 17S,43W 21, 4,9 2, 7 17 11 

•21 2' l,4 17 J7' 9 33,985 177,97W 312 ,,, 2,7 e e 
4Z2 z, 19 28 03,3 3,,e,s 179,30E 171 ,;2 0,8 10 9 

423 z, Z1 '1 37,9 38,0S 116,1,e Jl ~ 4,3 1, 3 22 11 

42' z, 23 '' ,a,4 45,375 167,31E 117 '. 0 1,5 I ' ,z,. 27 06 01 33,$ 39,135 178,17E 33 ~ 4;e 1,' 17 10 

4Z6 27 13 33 0,,, 33,985 177,6t~ 331 'I 0 2,9 16 10 
427 27 1' u 26,2 33 I 699 178,11;., 20 4,3 1, 8 10 ' •ze 27 16 41 ,2,& J3, 85S 178,10 ~ 29' ,,0 2, 0 13 10 
429 27 22 38 '4,7 33,63S 171,30 W 277 4,9 2'' 14 10 
430 21 16 ,e H,4 33,91! 177,e&W 2e, ,., 1,7 u e 

•a 21 0 2 10 39,1 J3,239 177,!hl 33 ~ 9,3 2,4 16 10 
•H 21 02 32 ,o,o J3,HS 177,UW 33 ~ 5 I 4 1,4 14 10 
•n u 16 38 ,,,o 36,92S 176,7'E 361 3,9 0, 7 u ' 434 2' 22 •o ,3,& 39, 17S 174,0E 236 ,,o 1,5 H 9 

4J' 30 21 ,5 34,J 40,69S 177,He 12 R 3,8 1, 9 1, 1 

•H JJs 01 OA 05 10,a 41,12S 11,,He 33 R 3;9 1,' 18 11 
437• a 01 ,z 17,6 37,729 111,oie 12 • 3,& 1, 0 12 7 
,,e a 13 12 45,6 J3 I J69 177,SZW 33 ~ ,,2 2,7 1' 11 
439 01 14 '4 ,9,8 33,26S 177,9•W 33 q ,,o 2,0 18 12 
440 01 17 42 06,S H,089 167,99E 12 R 3,e 0,9 17 6 

441• 02 23 26 26,6 29,1 S 176,0 ii 7,3 
442 OJ 17 42 54,2 37,US 11t,e,e 26' • ; 0 0,9 1' 9 
443 03 22 12 26,0 ,o,0os u,,,oe 33 R 4,0 q 0 4 

444 04 oe 08 51 · 0 39,17! 11,,06e 12 ~ Ji& 1,2 12 7 
44' o, 19 27 34:9 42 I 799 176,UE 33 R .. , 1,6 27 13 

446 06 JO 1Z 44, 0 40,635 174,0E 12 R 4;3 1,2 21 12 
447 06 10 29 00,1 40, 17S 114,9,e 12 R 3,9 1, 2 1, 9 
'49 06 1, 34 22,4 36,,69 177,HE 319 ,,, 1, 0 16 11 
449• J7 07 21 39;2 4~,a,s 11,,2~e 12 ~ 3,9 1, 7 22 10 
4,o 07 11 OJ 24,, 36,94S 177,83E 33 R .. , 2' ~ 1• 9 

•a 07 21 " 0J,3 J8, 20 S 1?9,69E 12 R ,;6 1,6 17 u 
452 10 J4 53 46,3 41,499 174,soe 12 q 3,7 1, 7 17 ' 453 11 1• 06 40,~ '15, 039 167,HE 11• 3,9 

0 '' 
10 ' 4'4 11 17 2J 23 1 9 48 1 04S 165,37E 33 R 4,J 1,6 12 ' 4,, 11 11 20 06,5 41,425 17Z,75E 133 4,0 0, 9 14 8 

•56• 11 Z1 H 19 I 4 40,•1s 114,HE 12 q ,;1 1,2 17 9 
4,, 12 " 00 23,9 39,999 17' I ,,e 12 q 3,9 1,, 14 • 
4H• 12 10 '7 54,9 41, 03S 176,11E 74 ,;1 1,6 u 10 

"' 12 11 01 21,] 41,139 176,HE ,o • '0 1,, e 6 
4$0 13 04 39 0,,, 37,JZS 1'6,61E 2$2 3,9 L3 e ' 
•H 14 a 15 zs,, 43,59S ue,ne 33 q 4,0 1,0 7 • 
462• 1S 04 16 39,4 l7 I 979 176,60E 12 q J,9 1, e 10 7 
4~3• 1, J5 09 03,1 37,97S 176,60E 12 q 2,, ~ 0 3 
464 1' 10 ,t 41,• 43,809 1,0, ne 12. 3,, 1, 1 6 J 
465 11 13 22 13 I 1 Js,4,s 175,83E 19' 4,2 1,9 u e 
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RS' ~u~ 0~13!~ Tl~& L.4T L.0~Q ce,r~ ~40 S E NUl1 ~u~ 

M ~ s DEG DIG )( ~ S:C OBS ST~ 

'41 466 JUL. u 13 29 34,1 J?,US 177,HE 160 3;, 1,7 e ' 467 u 16 01 ,,, 1 U,16S 176,34E u, 3;6 1,3 10 6 
468 17 u 40 u,z 31,941 1,,,0,e Z23 4,2 1,9 14 9 
469 17 ., 01 '3 I 3 0,23$ 1?1,HE 12 R 3j8 0,6 9 ' 470• 17 22 31 o,,o 44,799 167,63E 12 q 3,9 1,' 11 ' 471 20 14 36 ,1,3 44,Z?S 169,62E 12 q 4;1 1., 17 e 
472 21 02 14 16,9 3•,378 176,77W 33 ~ ,;o 3,2 1, 11 
473 u 02 94 ,,,o 33,139 176,04W 33 q ,,o 2,2 e • 474 21 04 H 42,e 44,095 110,zoe 12 q ,,, 1, 0 ' 3 
471 22 01 44 43,9 39,US 111,ue 12 q 4,1 1, e e • 
476 23 01 38 13 "0 37,379 177,UE 91 4' 1 1, 3 16 9 
477 z, 22 3, ,a', o,os 174,UE 12 q 4,0 1, 7 12 ' 478 26 02 u 0,'4 33,919 178,UW 29' 4;9 1, 9 11 1 
479 21 13 18 31

1
4 49,099 110,01e 12 R 4,2 1,4 13 6 •oo 29 16 40 0e!2 40, 1 ?I 1H,96E 12 R 4,1 1, 4 17 • 

491• 30 12 06 ,0;0 38,629 171,0SE 33 - 4,5 1, 2 17 10 
•82 h 10 a ",4 41,819 113,?ZE 33 q •,1 1, 9 24 1' 
453 3~ 13 10 01 . 6 38, '65 11,, ue 1'2 4,0 1,1 1' • 04 4UO 01 10 21 03

1
0 U,999 17',UE 120 !,7 1,4 11 10 

485 oz 00 17 os:, U,229 176,33! 16• '; 4 0,9 11 11 

•u 02 a 01 36,7 42,HS 1H,07E 12 R 4, 0 1, 3 20 13 
07 oa 09 37 o,o 37,399 111,,ze 112 s;9 L6 11 • 488• oa 11 29 26,9 42,345 174,UE 12 ~ 4,, 1,1 2, 1, 
459 03 04 38 92,4 38,739 17',ne 121 3,9 1,6 13 I 
490 04 13 06 10,6 38,5J9 17',UE 171 ,,2 1,9 1, ' 
491 09 07 o, 16,9 49,239 U7,6'6 130 319 0, 8 9 ' •92 06 16 38 14,7 U,909 177, 29E 216 ,,2 1,1 14 ' 493 07 0, 04 54,9 l3,84S 179,20W 279 .,. 3, 0 u 11 
494• 07 Zl , a 21,0 40,785 111,ue 12 q 3,, 1,9 1 ' o, 01 11 29 '4,9 39,119 174,66E u ~ 3,9 1,3 13 6 

496 09 20 43 37;3 39 ,a,s 17',09E 229 4,1 1, 3 15 ' 491 09 o• 17 1,,, 37,479 177,9'E 10• 4,1 1,0 u 7 
498 10 16 18 26,9 H,o,s 176.4•E 1,1 •,1 1, 0 u 11 
'99 11 02 39 28,3 3a,,u 11,,73e 163 4,3 1,0 17 10 
900 11 12 •8 26,3 40, 10 S 11',13E 12 ~ 4,0 0, 9 1' e 
901 13 13 11 '3 "1 39,615 17',UE uo 4;4 o., 12 7 
90h 14 11 16 01:3 40,939 174,616 12. 3,0 0,9 0 4 
903 1' 13 ., 11, 3 38 I 4,S 11,,aoe 163 ! '9 1, 1 10 6 
904 17 04 06 06,1 41,429 173,71E 12 ~ 

'' 0 
1,3 11 8 ,o, 17 o, 00 37,6 39,715 117,22E 12 ~ 3;e 1, ! 18 9 

906 17 08 " 1s;9 36,US 179,465 12 ~ 4,2 1, 2 22 10 
90h zo 06 n "I 3 42,365 174,136 12 q 4,7 1,0 21 10 
901 20 06 ,1 26,3 42,405 174,UE 12 ~ 3,, 1, 0 14 7 
909 Z0 07 ,, ,s,1 40,70S 176,HE 12 • 3;9 1,, 29 13 
910 20 12 28 10,0 J7,10S 177,0E 33 ~ 3,, 1, 3 18 10 

'11 20 14 19 90;9 39,70S 17', 70E 169 3 9 1,' 13 7 
'12 zo 19 39 11,, 40,059 176,81E 12 q 4 6 1, 3 21 10 
'13 21 10 09 ,e ,9 42,44S 174,1'E 12 q 3 ' 0, 6 10 6 
,1, n J4 39 0,,9 39,93$ 1n,,,e 33 - 4 2 1, 2 17 9 
91' 22 07 41 49,6 32,78S 119,UE 400 4 1 1,6 12 a 



u ~E~ ZE•LA N~ SEISMOLOQt:4~ q:~JqT 197' 
••••••••••••••w•••••••••••••••••••••••~•••••••••••••••••••••••••••••••••••• 

~er ~JH 0,1:in r11e I.H 1.0~G OEPTM ~-3 S E NUH ~u~ 

~ 1 s oeo OEQ ~M S:C oes ST~ 

141 '16 ~~G 2! 00 20 '4,4 47,329 u,,4oe 33 ~ 3;9 o,, ' l 
517 z, 1' ,9 Z1 I 8 42,245 1H,97E 12 q ,;, 1,9 27 1' 
5l.&• z, 19 0 ,2,1 H,48S 175,HE 12 q 4,6 1, 7 30 19 
'19 26 10 18 37 I 6 38,41S 175, HE 205 4;1 1,4 16 9 

520 26 13 n 43,3 31,s,s 1'6,3!E 211 3;9 1,1 12 7 

521 26 16 06 1J;9 42,18S 173,91E 12 Q 3;5 1,0 13 9 
522 27 02 33 06;9 33,J1S 179,7!5 33 ~ 4,, 3,7 7 6 
523• 27 Q5 H 50; 4 37,74S 176,66E 12 q J,6 1,• 8 6 
524 Z1 14 19 53,3 41,669 172,SlE 122 ,;s 1,9 16 9 
,25 Z5 J3 47 36,4 J9,04S 174,84E 235 4,0 1,8 10 10 

'26 .. o, 23 24, 0 32,965 175,2!,j 302 ,,1 1,6 13 10 
,21 H 10 2l 37,l 40, U9 11,,0,e 12 ~ 4;3 1,9 17 10 
,za 29 11 a, '4, 2 J6,'4S 177,11E 12 II 4;4 LS 16 11 
529 Z9 13 11 OJ;• 42,39S 174,o,e 12 q 4;1 1, 7 21 12 
,Jo n 13 H 04,7 42,HS 174,03E 12 II 4;1 0, 9 13 9 

531 29 14 51 "'' 42,415 174,00E 12 II ,;1 1,9 1, 9 

5J2• 28 1, 29 16,5 43,HS 171,HE 12 Q 3,6 1, 4 18 s 
933 ZS u 06 39,J 37,429 176,43E 261 4;1 1,8 1, 9 

'H• 2, 06 30 3,,2 37,77$ 110,e,e 12 q 3;2 2, 0 9 6 

'3' 29 OS 16 46,9 ,a,us 177,He 12 II 3;9 1,6 10 7 

336 31 o, 47 '1il 41,699 174,7'E 61 3;1 2,0 u ? 

'37• H 06 12 01, 0 39,109 176,HE 12 q 3;3 q 0 2 
538' a 06 1& 41,3 38,10S 176,HE 12 II s;J II 0 2 

'39 SEP 01 19 24 P,• 40,785 1'2,73E 12 R 3· 0 1,6 7 4 
'40 01 23 53 ",9 31,19S 177,71E 33 q ,:6 2,, u a 

,.1 02 o• OS 14,2 39,14S 175,UE '6 ,;a 1,2 10 6 

542 02 19 01 25,3 39,709 174,23E 233 ,,3 1,9 16 10 
'43• 03 21 1Z oo,, 42,.JU 1n,96E 12 II ,., 1,9 11 a 
944• 0, 07 H 5,,. H,979 176,66E 12 R ,;1 1,7 1' 10 ,., 04 u 00 2a,, 31,HI 177,:UE 169 4,3 1,3 13 1 

,o 04 u •j u;, 311,90S l.74,44E 33 q 3;1 1, 4 9 ' '47 04 u, . n,o 3,,31s 179,7JE 214 •,2 1,2 9 a 
,o 04 ZS ,, U,3 40,80S 11,,ne 33 R 3,7 0;9 10 6 
,o QI 01 0 u,z 41,US 173,76E 89 ,;1 L9 10 9 
5;i0 QI U U 06,9 l8,73S 11',aoe. 161 3,9 1,2 13 ' 
9'1 n 07 U . 24j9 l7,989 176,0E 181 ,;, L7 u 10 
,:n 06 ,, 42,4 32, 99S 179,60W 536 ,,2 1,5 12 I ,,, 09 23 u u,o 33,US 179,J4 io/ 284 ,,, 1,. 13 I ,,. u 23 3' u,, 33,179 l.79,3411 266 ,;1 1.• 14 10 

"' 111 u " 20,, ~9,49$ 171,02E 12 q 3;9 o,e 9 • 
5'6 10 u 09 19 ' ' S7,US 177,93E 183 ,;o 1., u • '51 11 U 46 u', u,o,s 179,1411 33 II 4,2 1,9 u 1D ,,,. u aa 4l u!z 32,245 1,a,nw ,e, ,,, 1,1 • ' ,,,e u U 32 22., J2,1i!S 173,UE n ~ 4,, 1,, 9 • 
"8• 13 09 31 21,7 40,99S 174,:SOE 12 It 4;0 1., 17 10 

S,9 14 04 30 ZJ,, 46,97$ 16','3E 33 • 4,2 1.~ 10 6 
'60 14 09 29 H,9 J9,11S 176,0E 159 ,,, 1,3 18 13 
561 l.4 13 26 14,0 38,43S 11',93E 174 ,;3 1,3 12 1 
5~2 15 "1 00 38,1 39,&0S 174,57E 116 ,,1 1, 8 16 ' 5~3 1, J2 01 21,1 36,55S 179,7'~ H? 4;s 1,1 18 13 



A~ 14~TMQVAK5 O~IQINS ZP 
···································••1••··································· 
RE' HUl1 ORIGIN TIMI I.AT I.ONG DEPT~ MU s e NUl1 NU~ 

M 1 s oea ll"!G KM SEC OBS ST~ 

74/ '6h 51iP u 01 u 14 ' 7 ~7,669 179,UE n ~ 4j8 1,8 21 14 
56'• u 11 09 ,0'3 38,hS 171, 76E 33 - 4,6 1, 9 19 u 
Uh 19 11 44 z9'9 38 I i99 111,ne 33 R 4,2 1,6 19 10 
567 u 04 04 12'z 37 ,40S 116, toe 2~S 4,0 016 7 4 ,u 16 a 40 21:, 32, 29S 179,34W 904 4,9 2,1 17 10 

,u 16 13 38 04,3 38 I 229 176,22E U0 3j9 0, 9 14 • 970 16 1, 3' u,1 32,619 179, 29W 434 4,7 2,6 11 • SH• 16 u 24 19,S 40,US 1'6,438 u R 4,6 1, 4 27 11 
'72 16 23 37 06 ' 6 40 I 799 1'7,46! 12 - 31' 2,0 10 I 
973 16 23 " 14:3 31,189 17P,14W •u ,,, 2,3 17 u 
'7h 1, 03 03 37j9 U,2,S 171,U& n R 4,, 1,4 19 11 ,,, 

17 03 36 10 1 7 41,419 174,Ui u R 3, 9 1,4 14 ' ,u 17 0, u 12,, 50,019 163,636 33 R 4,6 1,2 13 • ,n 1, U 34 o,,o 37,681 171,IOE 33 R ,,0 1,6 u 11 
'78 17 23 07 ,,,, 3','89 176,0E 129 4,0 2,0 11 ' ,1, 11 o, 4' 04;, 38,60 17',91E 1'2 4;, 1,4 n u 
'80 1' ca 99 01,a 38,069 1'6,4'E 173 4, 4 1, 0 u ' ,u 1t 13 21 o,3 37,439 179,71E 33 - 4;6 1,4 n u ,u. 20 1' 0 39,7 4• ,409 U7,'71i 12 R ,,, 0,, ' • 913• 20 19 '1 ,4,7 43, 16S 172,408 12 R ,,2 L6 14 ' 
"' 20 11 53 ~EAR H,59 168,CE 4 ,,, 2Q 19 ,9 21,1 44,3,S u1,01e 12 R 4· 1 1,1 10 4 ,u 20 20 11 H 11 44,341 U7,'6E 12 -

,', 1,2 12 , . 
997 20 20 1, ,2,3 44,US ua,0,e 12 -

,:, 1,, u ' 9U 20 20 98 U,9 44,43S u1,01e 12 R 3,9 1;, 13 9 

'89 20 Z1 19 ''i a 44,299 167,98& 12 -
4· 0 l,Z 10 ' 990• 20 21 32 17,2 44,Z7S 167,9'5 12 -
4'6 1, 1 13 ' 991 20 Z1 46 37,9 44,3'9 167,93E 12 ~ 3:, 1, 0 14 6 

992 20' 23 40 ,,, 0 44,'69 161,04& 12 R ,;z 1;0 1' 6 
993 z~ Zl 43 28 I 4 4',431 161,035 12 R '' 4 0, 9 19 6 

994~ Z1 o, " ,., ' 44,HS 161,09& 1Z R ,;a 1,, u • u, 21 06 17 u,s 44,429 168,02& 12 • ,,, 0,a 12 ' 996 21 06 z, 02,9 44, 47S 160,0lE 12 - ,,3 1, 2 11 ' '" 21 06 3, 37,7 44,428 168,09E 12 - 4j9 1. 9 1il ' ,n Z1 06 JI 44,1 44, 40S 168 I 00& 12 R 4, 0 1,2 13 ' ,,,. 21 06 H 37· 1 44,409 16l,04E 12 

-
4i7 1, 1 13 ' 600 Zi 07 u 2,', 44,391 167,&SE u • • ,1 0, 9 12 ' 601• 21 07 40 41

1
7 44,JU 167,UE u ~ .,. 1,1 u ' 602 21 01 17 34 19 44,419 161,02& 12 R 4,2 1, 2 14 9 

603 2i 09 00 09:4 44,41! 167,97E 12 • 3, 9 0,9 I ' 
604 21 09 21 '3 1 9 P,729 176,27E 204 4; 0 L1 11 ' 609 21 10 00 09,a 40,U9 174,HE 12 R Jj9 1, 3 21 10 
606" 2i 10 14 36,' .... ,s 161,06& 12 q 4,1 1, 3 14 9 
607 2i 11 13 0, · , 44,49S 168,035 12 R s;, 0, 7 11 ' 608 21 13 H 20:1 44,409 167,ne 12 R 4, 0 0, 6 14 6 

60h Z1 20 49 06,9 44,4'S 160,075 12 q 4· 4 1,' 22 • 610 21 23 12 '9,1 44,US 160,02E 12 • ,:, 1, 0 13 6 
611 22 01 24 ",2 44,HS 167 I 996 12 q s,a 1, l 1' • 612 Z2 01 41 20,4 44,419 161, 04E 12 q 3,9 0, 7 12 6 
613 22 02 21 46 I 9 44,349 167, 93E 12 q 3,8 1,7 16 6 
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~ ~ 
, DEQ OijG ~~ s:: 09S !T~ 

741 H4 se • 22 H ,a 27,7 37, •as 111,,oe HO 4,0 1, 0 9 ' 61, 22 l1 18 1J,4 44,JJS 167,92E 12 R 3,6 1,1 lZ 6 
616• Z2 10 08 11,a 44,42S 167,99E 12 R 4,J 0,9 16 6 
617 22 1J 20 ,s,l 44,38S 167,91E 12 " 4;2 1, 0 1, 6 
6L9 22 17 1Z 13,9 H,13S 179,26E 33 R 4,3 2, 0 9 6 

619 2a 17 18 27,3 43,145 112,oe 12 q 3i0 1, 0 12 ' 620 22 u 14 43,, •1, 47S 114,UE 12 R 4,0 1. 1 27 12 
621• 22 2Q ,, 02,6 3s,,0s 176,41E 12 R 2,9 0,6 9 ' 62Z 23 01 o, 4 7, 7 31,1,s 176,99; 237 ,;2 0,9 a 6 
623• Z! 09 41 20,0 44, 47S 167,83E 12 R ,;o 1,3 14 6 

62' 23 23 34 ,,,3 4•,HS 167,92: 12 ~ 4,0 0,9 17 6 
62'• 2, 07 H 29,0 41,72S 172,0E 12 R 3;6 1,3 1, 9 
626• 24 23 10 1,,9 38,885 177 , 92E 12 R 4 I' 1,6 16 10 
621 2, u 24 ,,,1 4,,36S 167,JZE 92 3,8 0,1 11 6 

628 26 11 ,9 30; 4 44,425 168,03E 12 R 4,1 1, 2 16 ' 
62h 27 20 '1 41,, ~· '4,S ua,,,E 12 ~ ,;, 1, 0 16 6 
630 29 13 09 47,4 49,975 164,64E 12 R 3,9 0.' 7 4 
631 29 1l '1 18,9 33,089 178,HW 33 R ,;1 1, 7 16 9 
6H 30 23 19 ,1,, 31,569 179,83W 33 R ,,2 1,6 7 ' 633• :>CT 01 11 ,a 00,3 44,73S ue,o7e 12 R 4,9 1,2 11 ' 
6J' 01 16 39 ,, ,a 37,56S 176,37E 241 3,7 1, 6 8 6 
63' a 23 31 4',4 37,90S 171,62E 33 q 3,9 1, 8 1Z 6 
636 n 04 00 26,4 37,779 11a,01e 33 ~ 4,1 1,' 12 6 
637 Ol 14 37 JZ, 3 4', 0 3S 169,HE 12 q •,1 1, 1 19 1 
638 03 03 20 11,0 33,19S 11a,nw 33 ~ ,,o 1, 2 12 1 

639 OJ 01 24 0,1 38 I 495 176,,1e 33 q 31 8 0, 7 10 6 
640 OJ 1, 17 30,, 39,835 176,99E 12 ~ J,9 1,5 22 11 
641 04 04 ,, 1J,o 42,629 172,UE 12 ~ ,;1 1,' 11 11 
642 04 06 •1 18,6 .,,019 170,HE 12 q 3,6 1., 1i 7 
643 04 01 02 .,,2 H,469 ue,o,e 12 q 3,8 1, 3 1, ' 
644 l• 11 07 0,,1 4,,12s 167,6'E 105 3,6 1, 2 9 1 
64' H u 02 

"' J 
42,415 172,13e 12 R J,8 1.• 21 12 

646• 05 02 29 11,• 40,939 17J,31E 1•, ,;, 1,9 34 2l 
647• a 03 14 JJ,4 40,365 173,3lE 197 4,9 1, 7 27 16 
648 0, 16 02 01;6 4•,•1s 168,17E 12 ~ 4;0 1, 9 13 9 

60 o, 10 l1 16,2 ]8,249 176, '3E 103 ,,2 1,0 11 ' 6'0 06 16 33 11,6 38,44S 176,HE 160 4' 7 1,7 17 13 
6'1 07 a 13 29,0 44,30S 161,83E 33 ~ J,S 1, 2 11 1 
652 07 12 00 37,9 37,50$ 116,71E 244 4,J 1,7 10 9 
6'3• QI 02 02 11, 6 37,89S 177,'7E 96 ,;1 1, 0 17 14 

6'4 JI 01 29 02,• ]7,869 177,,oE S1 J,9 1, 4 u 8 .,,. H 13 04 46,1 41, 06S 173,HE 118 4,8 1,4 24 16 
6~6• J1 09 07 20,6 37, 8,s 177,HE 83 4,7 1,2 16 1, 
6'7• H 11 OJ '9,9 l?,845 177,50E 98 4,, 1, 4 17 12 
t,a oo 1, 2~ 41, 3 42,785 172,72E 75 J,8 1,5 18 11 

6,9 H 22 26 29 ' 2 49,,15 u•,oe 33 q 4,9 1,5 13 1 
660 11 OJ 07 u:, 31,,zs 117,27E 1'1 J,7 1,0 9 6 
661 11 0• 10 1,,, 38,6'9 11,,ne 116 4,1 1,4 1, ' 662• 1! J8 ,9 '2, 1 40,US 114,9ZE 12 ~ 3i8 1,9 14 9 
663 11 10 20 23,0 4J,Z0S 172,0E 12 q J , 7 1,9 18 9 
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~ ~ s oeQ DSQ ~M 9:C 09S ST~ 

741 664 ~CT 11 Z1 !9 46,4 34,00S 179,32E 33 q 4,7 1,' 1Z 10 
669 1Z 07 4z Z2,4 37, 64$ 176,0E 217 4,0 0, 8 14 ' 666 u 01 27 ,9,2 34,00S 17&,90W 293 ,,, 0, 6 9 6 
667 u 17 46 01,a 43, 20 S 172, •ZE 12 R 4,2 1,3 27 1J 
661 1S a ,2 3,,4 40,765 11t,60e 60 3 I 7 1,8 11 6 

60, 1' o, 17 47 17 38,US 176,20E 116 4,1 1., 16 ' 670 1' 06 54 16,6 39,61S 176,14E 93 4,0 1,8 1' ' 671 u 11 '9 31 1 0 37,15S 177,HE 17' 4;3 1, 2 16 10 
672 u 23 39 27,4 40 I '79 173,UE 97 4;0 1, 4 1• ' 673 16 o, 04 01,6 ... ,u 166,24E 33 • , .. 1,9 12 ' 67' 16 01 24 46,7 46,335 166,HE 33 R 3i6 1, I 10 4 .,, 16 20 09 11,a 4',09 167,33! 104 4,1 0,9 11 • 671 u 00 36 40,3 33,249 111,a,w 3&7 ,,3 0,9 1• 10 
677 1t 06 21 09,7 32,039 171,97W ,,, 1,7 9 7 
67h 17 23 H u,0 41,939 172,22E 12 q 4,1 1,, 10 8 

"' 1S oz 00 Z9 1 2 41,2U 112,6,e Ht 3;9 1,3 11 7 
650 11 11 39 49,4 39,295 176,476 33 • 3,6 1,4 16 • 01 11 17 ,2 38,3 H,,SS 179,82W 214 ,,, 1,6 12 10 
602 19 08 3, 44;9 37,349 177,Zle 177 ,,, 1,' 11 u 
603 20 16 39 02,6 41, ,2, 174,HE 12. 3,9 1, 3 19 11 

6'4 Z1 17 11 oa,s 33,,,s 177,89W 184 ,;, 2,3 16 11 
60, 21 11 2S 33,4 33,Z79 177,HW 260 ,,1 2, 0 16 11 
686• 22 14 0 36,' 37,9'9 177,4'E 33 ~ ,,, 1,4 21 12 
6S7 23 11 19 u,, 3,,ns 179,He 296 ,,2 0, 8 11 a 
6U 23 1, H 02,3 4,,,,s 167,HE 101 

'' 2 
1, 9 18 11 

659• 24 u 32 47,3 40,269 174,HE 12 q ,,1 1,6 23 u 
690 ,, 16 48 40,S 37,919 177,14E 140 4,1 1, 2 1Z I 
691 2, ,, 3 00 41,3 38,349 177,22E 12 A 3,7 L' 12 7 
H2 29 ,20 04 03,7 l6, Z79 178,He 201 ,,1 1, 1 11 7 
693 29 2?. ,e 34,3 4 1,339 171,96! 12 - 3;1 1, 2 14 t 

69h 30 o, 00 21,, 38,009 116,7'e 12 ~ 3,3 q 0 3 
69,. 30 o, ,a 29,6 39,013 176,76E 12 - 3 i 7 1,' ' ' 696• 30 07 29 41,1 39,11S 173,7H 12 A ,.z 1., 20 ' 691 H 00 13 '3, 9 l7 • '3S 176,21E 216 4,1 0,, 8 $ 
698 ~ov 01 01 3' 17,4 39,27S 173,7'E 12 A 3;' 1,2 12 ' 09 01 zo 44 33 1 s 39,109 179,82W 33 q ,,2 1,7 24 1' 
700 02 11 36 ,3,s 38,149 176, 30E 1,2 4. 0 2; 0 11 ' 701 03 14 26 29,0 39,19S 174,696 33 q 316 1,, 1, ' 702 03 22 43 31, 2 44,02S 169,UE 12 

-
3,6 1,' 16 7 

703 04 04 ·~ 5• ,, 39,079 116,2,e 169 '; 0 0, 1 9 6 

704• 0, 10 38 JS;a 39,'4S 173, •,e 12 - 6,1 1, 0 11 ' 10, 05 10 42 43, 0 39,'6S 173,HE 12 q 
', 1 1,2 4 3 

706e OS 10 ,, ,,,e 39,519 173,51E 12 q ''' 0, 6 13 9 
707 o, 10 50 20,4 39, '5S 173,'3E 12 q 3,9 0, 9 11 ' 708• OS 10 ,3 22,2 39,,as 173,47E 12 - ,;, 0, 7 12 7 

709 o, 11 01 09,9 4' '0,s 167,HE HO 3;9 0, 7 11 $ 
710• 01 11 10 ,,;3 19,'6S 173,'9E 12 A ,,, 0, 7 0 ' 711 gs 11 •o H; 8 39,'19 173,49E 12 ~ 

'' 0 
1,3 14 ' 712 o, 11 47 48,' 38,8'9 177,79E 12 -

3;1 2,6 11 6 
713 OS 12 ,, 39,9 3,,,09 173, HE 12 • 4, 0 1, 0 11 6 



32 ~E~ ZEALAND SEISMOLOG!C4L .. ,,J~T 1914 
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Rer ~ J~ O~l31~ Tl1E LAT LO~G cen~ ~AG s e NUM ~UM 

~ ~ s 053 DSG ~H SSC OBS ST~ 

141 11• ~ov H 13 34 16,1 39 1 505 173,HE 12 q 4,1 0,6 u 7 

11, 01 14 06 03,2 39,115 1n,,ze u ~ 4,0 0,9 12 I 
716• o, 19 41 3e;1 39 I'" 173,'5E 12 R ,,2 0,9 12 I 
717 o, l1 01 09,9 39,505 173,0E 12 - 3;7 0,9 H ' 718 0, 22 31 25,9 39,54S 113,0E 12 ~ 3;9 0, 9 14 ' 
719 o, 22 u 24,S 39,,2$ 173,'3E 12 q 4,1 o. e 11 6 
720 06 ~Q 28 16,9 .,,2,s 167,l•E 12 R 3;7 0, 9 11 • 
721 06 08 41 04,2 39,IOS 173,49E 12 - 3,7 Q,9 14 6 
722 06 13 39 11,, 39,48S 173,0E 12 - 4;1 1, 4 17 10 
'23• 06 13 40 44,1 39,'15 173,,3& 1a 

-
,~ .. Q,6 1' 9 

724• 06 14 J' 10,e 39,IQS 173,415 12 - ,,2 a., u I 
7Z5• H 14 .. 39, 2 39,505 173,44E 12 .. 4,l Q,9 13 1 

7Z6• 06 1' 13 2,,0 40,,u 174,1'E 117 4;1 1.2 22 13 
727 06 17 ,o 03,0 39,495 173,44E 12 ~ 4; 0 1,0 1Z ' 728 °' 19 12 19,1 39,499 173,43E 12 ~ 4 I 0 1,2 11 6 

7Z9 07 1' 11 o,, 32,40$ 179,49W 33 R 4,8 1,0 e ' 7 30 ~7 20 ,2 36,4 39,,29 173,4'E 12 - , ; 2 1, 1 10 6 
731 09 04 37 ,,,4 40,81S 174,59E 12 R 3,9 1. J 11 ' 732 01 o, 31 1,,0 39,135 173,495 12 - 3,9 1,4 14 ' 733 OS 10 34 36,0 37,355 177,'3E 114 4;0 0,9 9 6 

734 09 16 56 41, 2 33,479 179,HE 33 O 4;9 1,3 9 6 
?J5 0, C9 05 33,7 39,705 174,04E 183 4,0 1, 0 11 7 
736 09 11 o, 09,0 38,179 179,63E 12 R 4,1 0,8 1J 8 
737 10 J6 19 06,6 39,529 173,HE 12 " 3,1 1, 0 16 ' 738 10 14 '6 H,6 38,209 11,,He 204 4; 1 0,6 10 7 

7 39 11 02 29 3',0 42,429 174,UE 12 ~ 4, 0 1.• 17 a 
74 0 11 0, 10 23,1 38,'9S 175,33E 23, ,,1 0 ,8 9 & 

141 11 07 08 04,4 H,04S 176,06E 218 ,,8 0.• 9 ' 742 11 09 29 3,,0 39,'7S 173,0E 12 - 4,0 0.' 17 6 
743 11 l1 1Z 31 ,a 39,47S 173,475 12 • ,,0 0., 14 6 

744 12 01 •0 11 ,2 38,33$ 176,01E 1&0 4,0 0,7 10 I 

70 12 J6 10 25,4 39,495 173,44E 12 - 3,9 0,9 16 6 
746• 12 J9 ,z 29,4 39,299 176 1 54E 33 " 4,2 1,9 23 10 
70 1Z 23 09 20,0 44,JSS 167, ?SE 12 q , ; 6 1,2 14 7 
748 13 05 37 46,• 39,'1S 173,0E 12 R 4,0 1.2 1, 6 

70 13 01 ,0 ,J,0 39, , 09 173,HE 12 " 4,0 0,5 13 6 
1'0 13 u •1 1 JI 1 31,455 171,HW 33 q ,,J 3,9 9 7 
751 13 ~· JO 31, 7 42,76S 171,76E 12 " ,;o 0. ~ 19 7 
7'2• 14 10 ,z OJ,J 43,229 172,3'E 12 - ,;1 1,3 16 ' 7'3• 1• 14 ,e 21,, J7,7ZS 177,HE 33 q 4;1 1,6 1' I 

154 15 J1 ,, 46,4 38,63S 1'6, 09E 105 ,;1 1,2 12 9 
75' u 16 16 3S I 1 38, ,es 175,89E 160 4;s 1,0 13 10 

'" 17 10 " 
,,,. 12 I 62$ 179, 77W 449 ,,a 0,9 u 9 

'" 17 20 '1 J9,0 J7, 63S 178,UE 6S J,9 0, 1 9 ' 1,a. H 12 27 40,2 •1, 3,S 174,39E 12 • 3;9 1,6 u 9 

1~9• 19 21 24 0s,3 42, 53S 112,e~e 12 q 3,9 1,4 20 10 
7H 20 J7 •6 '7 I 1 •2,029 171,7'E 12 q J,9 0,6 11 6 
7H• 21 19 19 46 I 1 39,195 173,87E 12 - 3,0 1,7 6 • 
762 22 23 44 13,9 34,339 179,69E 320 ,.0 1,2 17 1Z 
763 23 l.9 13 1s,0 l•,11• 179,0W 237 '·' 1,1 10 10 
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qer ~J~ O~l31~ r11e LAT LONG OEDTM ~43 s !: NUPI w~ 

~ 1 s DEG oaa ~M S:: OBS ST~ 

141 764 ~,v H 07 3, 02,9 31,575 179,02W ,93 ,,6 1,9 13 9 
765 Z4 16 18 39,6 44 1 47S U8,13E 118 4,1 1,9 1il 7 
766 ZI 07 16 24,8 3',899 178,0SE 247 4;2 1, 1 1z 9 
767 Z7 09 23 ,3,, 38,689 17',64E 31' 4i4 1,, 16 10 
70 ll 1il 23 13;1 3•,22s 179,HE 282 .. , 1; 6 12 7 

H9• za u '7 32,0 40,965 174,29E 33 R 3;9 1,9 1S 1Z 
770 Z9 23 06 04,o 36,419 177,02W 33 R 4; 3 2,7 7 8 
771 z, 07 01 ,. '1 44,,1s 168,0!E 12 R 3,9 o., 1, 9 
772 Z9 12 11 22,, 37,539 1n,20e 150 4;1 1,1 1S 10 
773 29 1' 18 23,1 42,019 171,HE 12 R 4,0 1, 3 22 10 

774 zo 22 15 31,9 40,28S 176,93E 12 q 3,8 1, 3 12 7 11, 30 00 27 00,3 34, 3'9 178, '6W 253 4,, 1, 6 17 12 
776 30 04 ,, os,, 3', 56S 179,31W 33 q ,;1 1, 2 17 13 
777 30 a ,a oe,9 3',6ZS 179,39,1 33 R 4,6 1, 7 15 13 
778 JO 09 11 H,, 39,369 176,06E 76 4,1 0, 6 14 9 

779 30 12 47 09,9 3',375 179,5h' 33 R 4, 1 1, 2 13 10 
7'0 30 13 55 00;1 3,,415 179,03,1 33 ~ 5, 4 2, 0 24 13 
751 lO 1, 34 07,6 35,42S 179,12,1 33 q 4; 9 1,' 21 14 
782 30 17 03 37,3 3', 415 179,22W 33 q 4 I 5 1, 9 24 14 
763 30 l. 7 32 40;2 35,52S 178,H~ 33 q 

'~ 4 1,' 20 14 

754 30 23 03 0 9, 4 38,HS 175,85E 10 4, 0 1, 1 20 11 
7S, J:C H 06 49 45,1 3a,,2s 175,87E 168 4,6 1, 1 19 11 
786 :12 JO 12 13,1 3,,41S 179,0~,1 33 R '.' 1. e 1, 11 
757 J2 00 17 ,1,0 3,,47S 11B,91w 33 q '; 3 1, 2 20 14 
7'8 J2 01 09 19,0 1,,40s 179,03W 33 q 4,, 1,' 16 11 

789 02 1\ 06 43;1 H,US 165, 32S 33 4,0 1, 3 7 4 
790 J2 2.0 H 23,6 37,86S 1'6,30E 206 3,7 1, 2 9 ' 791 02 23 55 10,6 l7,69S 177,21E HO 4 ~ 4 1, 4 16 10 
192 ,. 06 26 30,3 44,'43 a7,4oe 12 4,1 1, 1 12 6 
793 o, 00 •o 47,9 3,,ies 178,9!~ 237 4,, 1, 2 14 10 

794 0, 01 48 24,9 JQ' "s 176,915 33 Q 4,2 1, 6 13 8 
19, J9 05 24 0 4, 7 3,,00s 178,90W 250 4;, 1,5 17 11 n, 06 00 13 oz,& 38,195 117,09E 12 ~ 3,8 1,' 14 7 
797 06 01 57 

"' 4 
40,08$ 11•,eee 12 q 4, 3 1, 3 17 9 

199 06 09 33 H,0 34,109 118,11e 284 4,3 2, 2 12 9 

199 J6 19 oz 41,2 '7,66S 1n,9,e 142 ,,1 0, 9 11 9 
100 07 00 22 59,2 36, 83S 177,37E 2,2 ,,2 1, 7 15 t 
801 07 09 23 46,6 36, 23S 179,54E 163 '; 4 1,' 21 14 
802 01 15 14 19,8 33,85S 179,42W 33 R ,,, 2, 0 1, 12 
803 01 16 ,, 53,4 39,,4, 11J,1,e 12 R '. 3 1, 3 21 13 

804 ;s 11 57 10,0 ••,,2s U8,07E 12 ~ 3, 7 0, 3 8 ' so, 09 16 '6 l. 9, 2 39,91S 113,6,e 1'2 '. 0 2, 0 12 e 
906 09 02 45 41, 9 37,79S 176,24E 208 4, 1 1, 3 14 10 
807 09 13 13 40,3 4o,,os 1H,o,s 112 4, 0 1,' 18 11 
809 11 09 20 43,9 33, 97S 179,HE 270 '' ~ 2,1 15 10 

809 11 13 04 34,0 39,473 174, 37E 198 ,,1 1, 2 17 11 
!10 11 14 ,, 19,8 37,73S 179,?!E 12 • 3; 9 1,' 1• 9 
811 11 16 09 3~,2 31,,,s 179,55E 12 • 4. 2 2, 0 15 11 
s12 12 19 '2 '6,4 38,53S 176,J7E 33 ~ ,,o 1,' 23 11 
813 12 19 29 37,6 4~, 94S 165, OE 33 • ,,6 1, 5 10 6 
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qer ~J~ 0~1.1~ Tl1!: ,4T LO~G oe,TH ~·Q s e NUM w~ 

~ 1 s oaa DIG ~~ S:C OBS ST~ 

74/ 814 ~EC 12 Z2 3Z H,2 H,74S 174,HE 183 ,·o 1,1 1 • u,. 13 JD 48 02,9 41, 66S 172,HE 12 q 4:3 o,a 17 9 
816 13 u ,s 00,6 41,HS 173,HE 33 ~ 3i8 o, a u 1 
817 13 zo 31 32,0 36,379 177, 91E 244 ,,, 1,4 20 12 
!19 14 00 47 04,, 36,069 1'7,62E 12 q ( I 4 1,2 u 10 

919 14 oz 09 01,4 J6,19S 177,52E 12 q ,,2 1, 3 17 ' 820 14 16 38 04,6 JB,,os 1,,,8oe 1,1 4' 0 1,1 14 ! 
921 14 20 08 03,! 36, 13S 177,55E 12 R J,9 1, 2 11 6 
822 1' J6 32 0 4 I 7 37, 84S 175,62E l90 4; 1 0,7 10 9 
!23 19 19 08 27,9 ,,,2,s U8,6•E 33 q 3,9 1,1 10 ' 
!Z• u J6 33 H,! '2,909 179,13~ 520 ,,2 1, 4 9 7 
e2, 16 19 ,o 32,1 36,08S 177,BJE 33 ~ ( I 0 1,1 11 6 
926 17 a 13 45,7 33,ZJS 1,a,,zw 33 ~ ,,o 1,4 12 1~ 
9Z7• 17 16 ,a H 19 41,40S 11,.at~ 33 R 4,9 0,9 20 10 
828 11 n 48 4,,, 37,97S 116,1'E 194 4 I 6 0,9 12 11 

8l9 19 o, 13 20 I 4 34,329 178,HE 170 4,6 3, 6 7 • 
!JO u 01 18 43;1 33 I 139 179,31W 33 R ,;1 2,2 13 10 
831 1' 21 2S 3~,3 3',,n 179,24E 33 R 3,B 1, 0 11 7 
Ila 20 14 •1 43,2 44 1 429 167,96E 12 q 4,4 1,0 12 e 
133 u 07 38 '4,1 H,16S 179,Hli 260 4;, 1, 0 1' 11 

n, ZI 11 20 u,, 40,4'S 174,UE 33 ~ 4;0 0.' 1J 9 
93' za 17 01 1Z,3 u,on 179,SIW 12 ~ 4,2 0,9 16 9 
au Z3 o, 04 06,, n.,u 17',Ui 201 4,3 1, 1 14 10 
an z4 01 3, ,5,3 31,tU 116,20E u, !,9 1,1 13 9 
931 24 1, 40 47,1 39,4i9 173,5ZE 12 ~ 4, 0 0, 9 1' 6 

839 2• 17 06 ze,, 39,039 1H,o,e 219 ,,2 1, ! 1' a 
840 24 zz '4 Z1 ,2 39, 73! 11,,11e 168 ,,0 1,2 11 • &41 z, 00 32 ,2,s 37,'49 1'7,41E U2 . '' 1, 1 u 1Z 
842 z, 1, 11 46,1 33,10 170,78W 44' 4,1 2,3 1 ' 14~ z, 1' 46 1,,, 31,US 177,7'E 100 4,2 1, 1 1J 9 

84' Z6 13 '4 
"• 4 

51,ns 178,0!E 12 - 3,9 1, 1 17 11 
14' 27 07 a 06,, 39,469 1n,29e 33 ~ 3,8 1, 3 12 6 
80 27 ZS 17 0•,a H,63S 168,23E 12 ~ 3,8 2,1 11 6 
141 27 23 39 46 1 2 39,27S 11,,He 130 ( I 0 1, 5 17 11 
948 21 01 '4 24,6 33,085 171,UW 37' 

'' 3 
1,' 8 6 

949 29 20 1• H,4 38,335 17',HE 208 4, 2 1, S 12 I 
950 29 1' 27 33,7 39,415 1,s,,,e 71 3,8 1, 1 1! 1 
851 29 21 2b 05,1 40,215 174,37E 76 3,8 1, 3 1, 9 
8'2 30 ~· '0 0 QI 4 31,195 1n,2,w 503 s,& 1, 7 17 11 
8'3 H 11 26 33,9 31,615 117,89E 33 -

,,4 2, 1 6 • 
8)4 31 08 ,1 ,~,2 32 I 765 179,4!E 292 ( I 7 1, 7 1, 11 
855• 31 13 53 '1,9 39,29S 177, ZOE 33 R 4,6 1,' 2, 1, 



STATION READINGS FOR 

NEW ZEALAND EARTHQUAKES 

This section contains origin times , epicentres, focal depths , magni
tudes, and station readings of those earthquakes in the New Zealand region 
that could be located from instrumental data . In general, origins are cal
culated for all sufficiently well- recorded earthquakes within 10° of Wel 
lington . The calculations are carried out by an Elliot t 503 digital com
puter using a programme develop ed by R .M. Hamilton, similar to that des 
c ribed by B .A . Bolt (Geophysical Journal: Vol . 3, pp . 433-40, 1960) . A 
provisional origin is repeatedly adjusted to obtain the best agreement 
between observed arrival - times for the various phases , and times computed 
from tables. More precisely , the origin is adjusted to minimi se the sum 
of the squares of the residuals (observed minus computed arrival-t imes) . 

The earthquake origins are determined using the phases Pn , P ' and Pg , 
and the corr esponding S phases . In computing travel times, it is assumed 
that the New Zealand crust is 33 km thick , and is divided into two uniform 
layers by a discontinuity at a depth of 12 km . Above the discontinuity the 
velocities of PandS are 5 . 5 and 3 . 3 km/sec respectively (Pg and Sg) and 
below it they are 6 . 5 and 3 .7 km/sec (P• ands•) . Travel times fo r Pn and 
Sn waves, which travel in the mantle, are derived fr om the Jeffreys- Bullen 
"Seismological Tab l es " (British Assn . for the advancement of Science , 1958) , 
but modified by multiplying the times by 0 . 96 . Several studies have shown 
that times in the t able are too great to fi t the New Zealand observations . 
The result of applying this correction is to rais e the adopted Pn velocity 
from about 7 . 8 to 8 . 1 km/sec, and t he Sn velocity from about 4 . 4 to 4 . 6 
km/sec . These values are close to those reported . 

In general , al l four parameters of the earthquake origin are calcu
l ated ( origin tillle, l atitude , longitude, and foca l depth) . In some cases 
however , the f o yal depth is not allowed to vary , but is restricted to a 
certain depth . This is most commonly done for crustal eart'1quakes , which 
are assigned nominal depths of either 12 or 33 km , according to the crustal 
phases pre s ent , and to the goodness of fit of the r esultant solutions . 
Parameters that have been restricted a re identified by the let ter R appear
i ng in the place where the standard error is usually printed . 

Solutions are attempted whenever sufficient readings are available. 
The minimum requirement to determine an epic en tre is a total of three read
ings at two stations, plus a felt report to r esolve the ambiguity. 

I n using the results i n this section , it is essential to ke ep in mind 
that the position of earthquakes whose epicentres lie outside the network 
of seismograph stations can be very uncertain, even though the readings may 
be consistent with the computed origin (i . e ., the re s iduals are small) . 
Because of the presence of systematic errors , the true origin could be very 
differ ent f rom the one calculated~ Great care should therefor e be taken 
not to attach sign ificance to an lclpicllDtre i n an unusual place , or a f ocus 
a t an unusual depth if the recording stations used are not well distribu 
ted about the epicentre. 
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EXPLANATION OF DATA 

The first line printed for each earthquake gives the reference nu.a
ber, used throughout the Report . The second line gives the parameters ot 
its origin, the standard error of the residuals, and the average of th• 
magnitude determinations . 

The standard error is derived from the equation 

n r.2 I: ,. 
SE i 1 

n - m 

where ri is the i th residual, n the number of readings, and m the number 
of parameters determined. Below each parameter of the origin, its stan
dard error is printed, or if the parameter was restricted to a particular 
value, the letter R. When the number of readings and the number of para
meters to be determined is the same, the standard error is not defined. 
This is indicated by printing ND. 

The in.formation listed for each station includes the arrival times of 
the various phases, the directions of ground motion, the residuals, the epi
central distance in degrees (1° = 111 km), the azimuth of the station from 
the epicentre, in degrees east of north, and magnitudes computed as des
cribed below. The directions of ground motion are indicated by the fol
lowing letters: U - up, D-down, N-north, S-south, E-east, W-west. 
\faen the instruments are not oriented towards cardinal points, the letters 
are X for a movement in the northeast and F in the southwest quadrant (as 
at KAI), Y for one in the northwest and Jin the southwest quadrant. 

Magnitudes are ML as defined by C. F. Richter (Bull. Seismal. Soc. 
America: Vol. 25, pp. 1-32, 1935) obtained either from the maximum ampli
tude of the S-group as recorded on a Wood-Anderson seismograph adjusted to 
standard constants (W - A), or by using equivalent relationships for the 
maximum P and S amplitudes recorded on a vertical Willmore seismograph (WP 
or WS). These relationships were empirically derived by A.A.Thomson from 
a comparison between records of the same earthquakes on th~ two types of 
seismograph. 

Residuals are listed for all readings used in calculating the origin, 
and in certain other cases. An asterisk following a residual indicates 
that the reading was not used in the solution. Residuals are automatically 
excluded when their absolute value exceeds twice the standard error (cal
culated without that residual). When an asterisk also appears against the 
station identification, its readings have purposely been excluded by the_ 
operAtor. These provisions guard against the inclusion of spurious or 
wrongly identified phases, and against the biassing of solutions by a pre
dominance of stations at large distances or in particular azimuths . 

Although the main readings from Raoul Island are contained in a later 
section, readings from this station have been used in the determination of 
the origins of some earthquakes . In these cases the Raoul Island read
ings will be found also in the following section . In a small number of 
cases readings from the station at Macquarie Island (MCQ), operated by the 
Australian Commonwealth Bureau of Mineral Resources, have also been used 
and are listed with the New Zealand readings. 
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~ ~ s 141 001 

JAN 01 1 35 J3,( 44,47S 1~R,23E 12 <M S!: 1. 4 t\ ,~ ~A~ •• i:, . - 0 , 5 J ,H C , 0 3 , 
~ H s DIR >ES DI <;T 42 ~ •A w p ~ ~ 

~sz I. I. 1) 55 09 ,3 - ~ .9 0 , 33 232 
ES• 14 • t I 0 ,ix 0~ 1 J 5 5 (6 . r, , • 1 1,~5 t44 4, 1 '. 0 '3 27,2 • l , 5 
;5~ 43 J ' 5 
:SQ 45 • ~ . 6 

~ •1,1 ·~ 1 0 5 5 28,~ J . 7 1,39 200 4,1 4,5 
:9~ 48 1 I 9 

~J Z -~ 10 s, 3Z,J 1, 0 1,64 74 3,9 J,7 
ES~ 5J j I 9 

:i ·,z : • i 10 55 36 2, 2 1,'>7 109 4,1 "I~ :5 • 56 04 • 0 , 2 .,,z :P~ 1J " 41 ! I' 2 , ?J 170 J,o J. ij 
:S• 56 10 • ~. 0 

~o Z 11 5~ 05 3,24 7S J,e 
C:9 • 43 0 I 7 
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~ s 74/ 002 
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H H s DI~ ~ES n15T H ··• w p • 5 
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:S ,, 06 'I 7 

r·a ? 06 44 ,o.~ 0,6 0 , ~ 0 254 
:S 4' 11 1,3 

<, > I' 0 ~ 44 52,1 0 0 , 1 1. ~5 3,e 3,1 
ES •; 11,, •1,4 

TPZ :S 06 ,; 19 2,, 1,?7 11s 4,3 
TUA ;P 06 H ,6 0.' 1,40 S4 4,2 4, 3 

es 45 17 •1,6 
n z 1•, C6 44 56,9 D . , ,3 1, ~0 53 3,7 3,2 

:5 •5 21 .~ • J ' 7 
-i'l 3 ::,' 06 44 :,e.; u 1 , 1 1 , 66 111 4,J 3 ,9 

ES 4~ 21 ,, •1,6 
:u 0 C6 ., J 3 . ~ u t. J 2 , 05 U1 , 'e .; ,, z 0 06 4:; ;) 3, l D l, ' 2,10 32 4,4 4,1 

3 JG • J • 1 , 7 
•E . p 0 ~ 45 0 6 , l l,2 2 , 37 1 jl~ 

'' 2 
4,1 '. J :S J6 • 1 , 3 

ECZ • 06 45 11, 2 
• ' ' 0 

2 ,~ c 64 4,0 
:~3 E0 7 Ob 45 1:i , • 2 2 , ~3 '. 23 4, 3 

i:iS 49 • 1, 7 

.J 1 s 1 4/ ~03 
JAN o• 0~ ~2 H,8 ~6,535 1o5, 33i: !. i ( 1 S:: ~. 3 t'l:i .,. A~ 3,9 

1 , 3 ~' J jl U, 0 !, ~ 

H 11 s il l ~ ~~s DIH a •·· • p ~ 5 
~ ~ ~ ·~ 06 33 0 3, l • 1 , 9 1,73 ~5 4,5 . '' •• ~ 7 I \ 1 , 3 

19 ,ioz .. 0 6 33 16,, 1 I g 2,•o jl4 3,8 3. ~ 
i:S, 42 •l,9 

~sz ;o 'J 0~ 3J 16 • J ' 6 2,,a 45 3,9 4, 1 .. Zl., 5 , '5 s, 48 l , 7 ~,x ,, U6 33 23 ! 'J 2 , Q4 70 J,9 '. 0 s, 56 • , I 2 
l"Z •• Jb 33 49 1 , 3 4,14 71 3, 9 

s~ 34 25 • 1 I 3 
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~~. :13 12 52 27,~ •:. I J ,,~5 •25 3,7 3, 4 
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-· z 
, 17 01 09,~ 
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AO, 12 "'I ,3 37,~ H,4JS 174,3<:: ~2 <• 5; 0 '~ Av'i ,..A '.'i , I j . - D , 4 J ' '1 3 J' J t ~ 

l 1 s .l ! q ~=~ JI ,;r 17 ~-A . ? ./ 5 

•'= - I•• Q'I 53 ~5,1 J 1, 2 , ,~6 7?. 2, 9 
S• 5C, 4 ~ I :i 

1 ·•3 .. u 'I 53 59, 1 J • ... I 1 ~, t B 4'1 .! , a 3, 5 
3• 54 1• • t I Cl 

:c3 o. O'I 54 ;JO I 
, 

- :' '1 1, ~3 zs• 3, 7 , • 6 ·~ 0 0, l "!I~ 
5• l~ •,I~ 

: -1 ~ '• 0 'I ,. 21, 3 '. 4 '?, 19 2• 3,5 3,7 ,. ; 2 , '< 
c:;.r f!GMT!IIG BH (73' •v, l •/ 

5 741 2 8 Q 

:,:>~ 12 15 • l j,:} I 1 3i,,;s l'•. 77: 3y; < ·• S" l, 4 4V3 "iM,j • 'Q . - l, h l, 14 U, 2 7 15 

' ) J!'< 1i: 5 ~ I 9T 1Z •• 4 • p , ~ 

•Tl . 15 42 u , '3 ~.qs 2J2 4, B • '3 
1i 

:s 43 2• t, 3 
:; ,: z . 15 42 14.3 •!I 2 6,?5 t;3 

9 45 31 , ', 
~~· ~; 42 l 7, 1 

'' 7 
6,l6 2 l?. 

l l , 
Pl. ::, 15 42 ?.:i j I 3 7. J9 t;9 

4J 32 • t I J 
, ., J 15 •2 •2.: •t,5 S,76 202 

44 13, ' =: 2!. 
•' I 9 

"I::. ;3 l; 44 JS ·1,' 0 ,S9 203 ; '1 
=~3 :S s5 •• 52 • 1 I 3 1 ,:, '2 211 
:lP Z :S 15 45 •2 ? I 3 12,46 ~J-5 ; '3 

3 74/ 2B' 

·~~ 13 01 20 J5,7 <i 6, 4 ;<; 1~6,5~E 1~ <, s" 0, 4 •'13 ~.~ 3, 9 
0,4 ~ ' J l 0, 0 2 < 

-l ., s D!~ ·= 5 
~J~T ,z •·• ,I p J s 

~-1. P• Cl 2~ 2J,~ 1, l (I, 99 47 • '0 •• 2 
5• 37,1 J. 2 

a•Z ::•~ ~ l. 2 -~ J3 :II? 1,se 99 3,6 3, B 
:'3 31,,; • O • 3 
:5 '1 53 'l,:, 
:sJ 59 -j,1 

~sz :;:, ~ ,l n 3'I j I 2 2,,2 23 J' 7 1, 6 
~:i:, 46,5 • 1 ,1 

=:>· 4Q I~ •:; I 5 
S• 21 C, 7 t 'I • ~ I 4 

'1 Jl 3 ''9. 4~ J,d ,.~ 
:,:1 :S ·; Cl ?J o• -, I 'Ji 6 I "7 42 
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--~~-·-····-····-··~-·-----·-------·--------·······~---····--·-·-······~---
I 

,, s 74/ 290 
A•~ 13 21 50 J. 0 I 5 36, 985 17', 75E 12 ~'1 SE 0, 8 •vo ~.~ •' 1 . - J ' 9 ~ I O 5 o, o, ~ 

~ 1 s DI R ~ES n1gT 4Z •• 4 " p w s 
::z ;a• 21 so 33 Cl,~ 1,20 233 4,5 
G'lZ ::;?~ 21 50 45,, J '1 2,16 219 3,9 J,9 

s~ 51 11 • J'' 
,ITZ ?~ 21 5~ 49 .,.~ 2, •2 245 4,4 • '0 •• 53 

' ' 0 s~ 51 15 •0,1 
CS• 26 1, 2 

rqz :S~ 21 ,. 43 • 0 ,4 3,46 221 4, 1 
~.q• =·~ 21 51 04 , 'l 3,49 ZJ3 •• 12 1, 3 

:S~ 43 •1,1 
~~z ·~ 21 51 05, • 1, 3 3,52 281 • ,O 

?• U,0 -~.s :,,z =·~ 21 ~l 10 •J,6 3,99 23, 3,8 ~-~= =~· 21 51 ze -~,9 .,,1 284 
:~3' ::S 'l 21 ,, 01 •l 1 8• 6,~3 231 

·I 1 s 741 291 
4oq 13 22 '1 1,,. J6,•,s l17,l4E 33 ~11 SP l, 0 lV3 ~A~ J. 9 

o, e 0, 0 5 o.~• q 
~ 1 s DIR ~ES DIST H •·· w p '• s 

3BZ ·~ 22 51 37,0 -~,2 1,36 279 4,0 4,3 ,~ ,J,O .,,, 
S• 59,, 1, 2 

,/TZ :P~ 22 51 39 • 0 ,9 1, , .. 18 4 3,6 J,, 
=P• 4• ~.9 

ECZ S• 22 52 07 •J,9 1,68 138 
AJ: :S~ 22 52 07 •0,8 1,94 257 
~~· =·~ 22 ,1 ., -o,, 1,95 220 

•• ,o •0,2 
IS~ 5Z 07,0 •1,1 

G~Z ::S~ 22 ,, 18 1,J 2,30 162 3,7 
o~~ !iS~ 22 52 18 l,4 2,J4 296 3,7 
c~z =·· 22 sz 10 1,, 3,n2 204 3,6 

4 ~ s 7•1 2P2 

··~ 13 23 JO 45,o 45,07S 1S7,6PE 154 <~ SE 1, 2 AV!; MAG • ,8 
• - 1.~ o,o; o,o, ~ 

• ~ s DIR ~es Dl~T ~z ii• 4 w p " s 
~sz p 23 ~1 07,9 u l, 4 o,•3 22 
~-i~ I• 23 J1 09,1 u 0, 0 0,72 1S4 4,9 4,9 

s a,, .,,• 
.~z t• 23 31 H,, u ~.• 1,H 1H ,.1 ,,1 

s 43 •1,7 
~JZ 2,,6 62 • ,3 ,,7 
o~z =~ 23 31 27, 0 2,0 2,~9 H .. , ,.1 

s 56 I:'! 1,9 
~Al s 23 3Z ze.~ , • 9 3,7C 49 4,9 
:lPZ s 23 32 30 '. 4 3,91 71 

'' 6 :03 SP 23 32 o,,, -~,3 ,,43 45 4,8 4,4 
9 33 06 •\,8 

•E- p 23 ~2 zo 1, 1 6,41 56 4, S 
s 33 30 • 1, 2 ~-,. • 23 3Z 30 

• '' 2 
7,?5 ;5 

s 33 51 •),4 
c·:z • 23 32 '16.' Z,7• 8,'27 •8 ~q•· 23 JZ :le -~.,- 0,?5 42 
n Z• • 23 33 06 ~ I tl• 9,0J 4s 



~OCA. ::4 H~~JA <FS 147 

--~-----------·------~-·-·---------·---··-··-·-·-···-····--·---·--···-----~ 
·I ~ 74/ ~i~ 

AP~ 14 05 51 27,6 37,~15 176,56c 194 <1 se 1, 1 Ao/ 3 "1A.~ 4, 1 
1 I t"I 0 I J 4 0 , 0' 7 

~ 1 s OIR 1:S nJ~T AZ ;/ • A ~ p ,, 5 
HZ . J; 31 53 •1,1 n ,~1 139 3,6 ] '6 

5 32 16 ~ t 4 
q, p 03 31 57, 0 D t, 0 o,~7 24Q 

:s 32 16,~ • l, 1 
G'IZ ,; 32 02 ., , I; 1,55 132 4,2 . '' g 27 . , ,6 
.l~ z . o; 3Z 01,;, .,,. 1, 6 4 '28 3,9 
PZ 1 I 0 5 174 4,2 
1~ J • o; 32 19,J 0, 4 3,12 19' 

;S ;e -~.• •E. ::S 05 33 l. 6 • J ' 1 J,oz 20 0 4 •• 4,1 
:J3 :S o; 33 32 1 I 3 4,~6 21• 4, 1 
JPZ ES o, 34 21 . :, . ~ 6,77 205 4,6 

~ ~ s 74/ 29• 
AP~ 14 09 15 46,2 32,iOS 173,~lE 33 <~ SE 0 , 4 4 V j "1A~ 4, 1 

o,, 1,02 0 , 02 ~ 
1 1 s DIR ~ES OJ ST ~z .. ~ • p .J s 

:H ·~ o; H 14, lj - ~.1 1, 65 201 4,2 ''' P• 1s,, 1'' s~ 32.~ •l,6 
l 34, ~ 
S• 40,0 J,2 

l'I :: =·~ o; H 32 , 5 J' 1 2.~s 165 3, 8 
: :) . •1 'I'!, 
:3 i 17 l6 1, , 

:.~z 'i 0~ H 42 , 3 • j I 1 3,73 1:n 4,1 
=:, • ;3 • J '3 

<~• :;:, ~ p 17 o• • : '1 , ,H 1H 

u 1 5 74/ 295 
AP~ l4 18 29 l. 1' ~ , 31,;2s l78,S3 E 33 <~ 5c l, J lV~ ~., • '0 . - o, , :) • J 3 :, ' ~ 4 ~ 

I 1 s J t, ,;3 'J9T AZ • •4 ,I ~ ., 
' ::: z ·~ 19 2? 2, , 3 ~ I j o,~e <32 

:; •; z :;?'i 13 2; .l 8 , q '' 1 1, 2 ~ 209 3,7 3,1 
;:1 . 4 '.l , ~ . 't 7 

~ ~, t •' l3 29 '11 oJ • 1 , 4 1 I, 3 252 4' ~ J' 8 
•• 4; I; i I s 
s~ 3J 01 l , 4 

• ·1 z ;St l~ 3J H 1 I 2 2,,, 242 
nz ·~ 19 2? 55 .,,s 2 ''7 217 4,0 4 I 1 
<" ,~ l3 n ; ] I:. j I' 2 ,~4 ~60 
G:J Z ·~ 1s 3, -' ' . -. • "; I 3 ,,oe ?93 4,2 3, 7 

::s• 47 • ~, 6 
:·•JZ ·~ 13 3J J2,9 j I! 3 , '8 23b 4, 0 3' ~ .. 1 0 • '1. I 1 
J'J:; ::•~ 15 3J 16,, 11' 3 , ~9 n• ~-,:. a•, 1~ 30 13, 1 • 2, 3• 4' ... ; ,19 3,e 1,6 

s~ 31 J j ' ~ • :, I 1 

"'= - :S ~ 19 31 21 • t , 6 i,, c ?.l ~ 4. J ,( I 2 
: o3 :S, • 9 11 46 • ~I 1 5,Q2 231 J '9 

i s 14/ 296 
4•~ 15 O• 56 ) Q ' 6 0 , 525 l 70 ,5 b£ !! ( \'. S" 0 ,7 4 Y3 ~• -'t J l,' 

~ ' 2 o ' o l 0 , 01 ' 1 1 s Dis ,:S ~ I q ~z ... " p ,• ~ 

<•I ,. o• 56 21 , 1 . , ?- 1,16 32 5, 6 
S• 37 • "' I 6 :,, :; SI u• 5~ 4g , ' 6 1 , -;;;~ ,1 

3=> Z :;o \J G• 5~ ;> 6 . 'l • ~ I l ! I "::j 3 97 3'. s, • 6 ' - ••, I ,:l 
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·······-····-···-···-·-····-····-··-·············~---•~p•······-···--~-·-·· S• 47,9 •0,2 
sa ,3,0 0 I 9 

OM% IP• 04 56 29,5 1,0 1,57 1'1 4,1 4' 1 
PQ 32 •0,3 
S• ·~ •O,J 
SQ 53,0 -o,, 

~OX Pl,j 04 56 36,2 0,9 2,1• 204 3,9 3,9 
ePa 43,3 •0,6 ' ~sz ISO H ,, a o,, 2 I 22 238 3,8 J,S 

C09 P'J 04 56 .,., -o,, 2,92 34 3,9 JI 1 
SN ,1 21,0 0,6 
S• 31 1,0 

~~,I 3,08 222 4;1 JI 7 
~~G IP ~ 04 51 10 0,0 4, 67 ,3 3,9 3,Z 

ISN ,a 02 •1,0 

~ ~ s 74/ 20? 
4PQ 1' 11 19 97,9 41,265 172, HS 12 K~ se o,a AVQ ~•o 3,7 

·- · 0; 3 0,01 0,02 R 
H 1 s CIR llES DIST AZ ··• ·J p ~ s 

COB IP• 11 20 04,1 D •0,6 0,33 59 
S• 09 •0,6 

KAI &Po u 20 24,3 o,, 1.4' 209 3, 4 
SN 42,0 •0,0 
9• 42,8 •0,4 

K~Y P• 11 20 2,,0 •0,2 1,,3 1•0 
S• 46,0 0,4 

~EL ,. 11 20 29,J •0,8 1,82 92 3,S 4,0 4,4 
Se 54,0 •0,2 

Gn IS• 11 21 14 0,9 2,4, 175 3,3 
~~G Po 11 20 39,, •1,, 2,4, 76 • ;2 4,Z 

Se 21 14 0,7 
T~Z ,,a 11 20 ,0 •0,2 2,58 38 3,4 3,4 
~JZ 3,06 206 3,4 3,2 
TRZ IPG 11 21 u., o,, 3,81 u 3 I 1 J,S 
~~, !PN 11 21 01 1,0 4,14 37 

IS• 22 05 1,1 ~,z IS~ 11 22 01 •0,4 4, 72 222 

~ ~ s '7•/ 2'5 
VR H 14 30 09,0 39,02S 11,,195 U1 K~ se 0,9 AV3 ~·Q 3,i 

•- o;6 QI 0 2 0,02 6 
H ~ s 01~ R!S DIST AZ ··• • p w s 

c~z ,, 14 30 27,0 2,0 0,26 226 
T~Z p 14 30 29,Z •1,0 O,U 1a, 4,4 4,1 

s 46,2 •D,1 
TU4 1,09 79 4,3 4,Z 
TNZ , 14 30 31,3 -o,, 1, 11 ilU 3, • 2,t 

IS 4&,, •0,7 
~RP p 14 30 32,2 .J 0 I 4 1, 11 3'o 

s 49,0 •0,2 
WT% IP 14 30 3, •0,2 1,40 43 3,6 ~., 
~~G IP 14 30 37,6 •0,2 1,62 1se ,,2 JI 7 

s ,9 •0,4 
3~Z s 14 31 03 0,1 1, 78 19 ~., 
MEL p 14 30 •a.a 1,0 2,40 199 3, 9 ,,o 4,1 

s 31 19,9 Z,9• 
cog !P 14 30 57 •0,7 J,13 2ae 4,0 

IS 31 3, o,, 

~ ~ s 74/ Z99 
APR 16 16 ,. n., 37,169 17', 32E 12 ~~ se ~ I 8 4V3 ~•G 4,4 

•. o.3 0,01 0,01 R 
~ ~ s Clq Res DIST 4Z ··• w p w s 

-iTZ IP• 16 54 ,,.1 J •0,3 0,87 196 .. , 4,4 
S• " 01 .2 0 I 0 

::z P• 10 ,. 52,3 •1,3 1,11 119 ,;o 4 I iJ 



LOCAL EAqf~~JA~ES 14Q 
••••••••••••••••~••••••••••••••••~••••••••••••r•••••••••••••••••••••••••••• 

P3 55 •1,1 
3~Z fl'N 16 53 01,0 u 0 I 4 1,58 160 

'' 0 
4 I 7 

PQ 0 7, 1 1,, 
K~P PN 16 55 00,9 " •0,1 1,61 2•1 

PO 07 o,a 
5• z,,e •0,9 

TJ~ 1,6, 1s, 4,9 4.' 
GBZ p~ 16 5, 02,0 •1,0 1,1, 302 4, 3 4 I J ~- 05,0 o,, 

PG 09, l. 0 I 0 
s~ 25 0 I 1 
S• 27 ·0,9 

AJC IP• 16 " 10 o,, ,,06 218 
!SO 4,,, -o,, 

T~Z !S• 16 55 47,e •0,2 2,42 18 9 , 'e 4 I J 
·CNZ P• 16 55 17, 0 0, l 2,41 214 4, 4 4 I Z 

PQ 23 -o,, 
S• 49 •0,4 

~~E 8P~ 16 5' 17 I 9 1,2 2,76 299 4, 0 
P• 21,0 •0,8 

T~Z !P• 16 5, 2 S, 0 0,7 3, 0! na 3, S 3,5 
!P3 36,7 0 ,9 

~~Q !PN 16 5, J 1, 0 0 I a 3,74 202 4,3 J,$ 
i!PO 50 0,8 
IS. ,6 26,J •1,3 

~eL IPN 16 55 41,0 •0,5 4,57 20, 4.' 4,4 ,,, 
aPll 56 06 • O, 0 
s~ 34,0 0.' 

CRZ 9P~ 16 55 •~,o 1,3 4 I 6!5 304 '. 3 
:J3 SP• te 56 05 5 ,JO 221 •.2 4 I 0 
=rz• EP" 16 56 34 3,J• 6,23 147 

!S~ 57 57 , 4,2• 

~ '1 s 74/ Jno 
&Pq 16 1e 17 "·j 37,12S 1 77 ,35:: 12 K~ SE 0,9 4VJ 1AG 5, 0 

• .. 0 I ( 0,02 0 ,02 R 

" ~ s n1q ~ES D!Sf •z --~ w ? w s 
,irz !P• 18 13 O 3, 0 • 0, 9 0 , 91 198 '. 9 •' I S• 15 • l, 2 
E~Z eP• 16 19 n;, I) • O I. 1 ,12 121 ,,! 5 I 4 

?Q '.) ~.z • O, 7 
• ~z IP~ 18 19 14 ,8 u 0, 1 1,61 161 
~~· P'i lS 18 ~4,9 D~E •0,3 l,6, 240 

P;j 20 ,8 0 I 2 
1J4 1,69 185 ,., 5,5 
36Z p ~ 18 lB H,O •0,6 1,7, JOO 4,7 

!PG n.1 0 I 5 
St 40 • 1 t 4 

• JC E?• 13 19 22,6 • l, 1 2,07 276 
!PG 25,5 • 0 I 1 

T~Z 2P~ 18 H 26,0 •0,4 Z, 4" 1B9 5,3 5,2 
:,iz p~ 18 19 28,0 0 I 9 2,52 21, 5,2 

!?• 31, J •C,3 ,~. EP~ 19 ~9 31,0 QI 7 2'" 298 4, 6 
s~ 19 20,1 0 I 0 

qz !~ ~ 16 15 H 1,6 3,12 228 4.' 4,1 
?,l 50,0 • O, 3 

v~3 !P~ 18 19 4;,o 0 , 5 J,79 202 ,.~ ~., 
PG 19 04 0 , 2 

•EL p~ 18 15 55,6 • O, 2 4,62 20, 5, 1 5, 1 4' $ 
P• 19 o,,o 1,7 
s~ 4 7 •1,3 
S• 2~ 03,5 o,e 

:,z ?'I lB 1s 5 7, 2 ' l, 0 4,6( 3e , • '7 •• 4 
::)3 p ~ 15 19 0 7, 0 l, 3 5,35 '21 4, B 4, 6 

P• 21 1,2 
:S• 20 29 • O, 5 
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·······-··-·-·······-·--····----·-·-··~-------·-···-···-················-·· ~Al 7,01 218 ,,3 
an• !P~ 18 19 40 ,,,. 7,48 207 ,,3 

P• '9 Z,6• 
!SN 20 '3 •• ,1• 

CIZ• IPN u 19 •6 1,3• 8,,, 148 
IS~ 21 U,0 .. ,,. 

~JZ• !PN 15 19 ,3,, 3,h, 8,63 ZU 
s~ 21 24 -o,,. . ~,z. !P~ 18 20 19 0,1• 10,38 220 

!S~ 22 06 0,1• 
M~W• IPN 18 zo 28 2,8• U,31 217 

~ ~ s 7•/ J01 
AP~ 17 10 3• 35; 6 37, 99S 178,06E u I(~ SE 0,9 AVQ ~AQ • ,O 

·-· 0,7 0,03 0,03 6 
~ ~ s DI~ RIIS DIST AZ ~-· w p w s 

ECZ p 10 J• 4?,0 •0,7 0, •9 ,2 
s 3, co,, 0,0 

ONZ IP 10 34 ,1,e D a,, 0,6, 182 4,1 4,1 
s 3, 03,S 0,7 

~TZ IP 10 34 '3,1 •0,Z 0,8• 270 • ,7 • ,3 
9 3, 06,0 •0,7 

TUA 1,01 211 4,2 • ,1 
TFIZ 1,83 211 3,9 J,7 
KRP p 10 3, 08,S 0,8 1,99 27l 

s 32 0,1 
QBZ p 10 35 1?,0 0,7 2,72 Ho 
M~3 p 10 3, 2,,0 •1,2 3, 30 2U 3, • 

Pi M 9 74/ J02 
APR 17 15 36 39 1 8 37,US 111,388 33 I(~ Si 1,1 AVQ ~AQ 4,2 

·-· 0 '' 
0,02 0,H R 

ij ~ s DI~ RU DIST AZ ~-· w p H 5 
ECZ IP~ 1' 36 '1,6 0,4 0,60 167 4, 7 1,1 

Po ,z,7 0,1 
WTZ p~ 1' 37 oz.a •0,3 1,40 231 •• • 4,2 

P• 06,0 0,7 
S• 2' 0,8 

Q~Z ,,,~ 1, 37 0• ,0 •0,4 1,,, 1•0 • ;2 4,1 ,,. 0a,, 0,1 ,~ 23 0,1 
Se 30 1,4 

TUA 1," 20, ·~· • ,4 
KFIP p~ 1' 37 16, 0 0,0 Z, •O 249 

SN •3,, 0,1 
QBZ IPN u 37 17,2 u •0,1 2,0 zoo 4;7 4,0 ,,. 23,, •0,3 

SN 46,8 1,1 
TRZ !PN 15 37 20,, o,o 2, 7! 206 4,4 • ,3 

IP• 27,0 •0,1 
c~z ,.~ 1' 37 2,,3 0,3 3,o, 2U 4,2 4,0 
~~e !P~ 1' 37 32,0 o,, 3,,o 291 4;4 
T~Z !l'N 1, 37 38 3,2• 3, 77 239 3,9 3,6 

SS• 35 33 •2,0 
~~o !l'N 1S 37 35 •Z,Z 0 4. 1, 212 3;9 3,8 

P• ,2,, 0,1 
S• 39 47 0,1 

•e~ !SN 1, 39 46 •1,1 5,02 213 4,9 3,9 4,2 
!S• 39 14 1,, 

c~z !l'N 15 37 56,0 0,6 '. 3' 298 4,, 
cos ll'N 1' 39 02 •1,8 ,.02 226 3,9 4,i 

!S~ 39 07 •1,7 
!S• 41,5 2,1 

:1z• EP~ 1, 39 30 0,2• 7,8• 1,2 
ES~ 39 '1 • 3,8• 

on &SN 1, 39 ,, •1,0 7,89 212 
MJZ• !S~ 1' 40 20 .,.,. 9,U 219 



i.OC4i. EAH~,J4<1:S 1,1 

··-·--·--···--·-·------·-················-····-············~---·-·······-·" 
•I 1 s 74/ JOl 

v~ 17 15 58 34,~ 31,,;s 177,JJE ~2 ~H se 0 ' ~ 41'~ ~AG 3,1 
n ,J 0,02 o,n 'I 

" 1 s DIR ,ES 01ST 4Z ••4 " p ~ s 
rz •• ;,5 56 51,5 • /) I 7 0 , 97 196 3,7 ,., 

S• 5, 04,5 • J' ~ 
ECZ ;o• 15 53 s, • 0 ,5 1,16 124 4,4 4, 2 

;;03 58 •l,1 
:SJ 59 H , l ~'' <P :O~ 15 59 03 0,2 1,67 238 
::SJ 32 1,1 

:, JZ ·~ 15 ,, OJ J '1 1,0 161 4,1 • ' 0 
OJ oe,s 

'' 2 ~~ z, 0, 9 
G3Z SPQ 15 59 09 •0,1 1,10 H9 3,7 J' 6 
nz :•G 15 ,9 2~ •~I 7 2,,3 189 4,0 
1~3 ~P• 15 59 39 •2,3• 3,94 201 3,2 J' 0 ,s~ l~ OJ 1~ •O,! 

::S• 32 J'' 
~i: .. :S~ 16 co J? 0, 1 4,67 204 3,, 

~ 1 s 74/ 304 
A?~ 17 17 ,e 42,6 36 ,41 S 17b,39E l2 <~ s~ 0,7 4~~ ~4G • '0 

ry. 3 ,,n 0,01 'I 
i 1 5 DIR qes ~!ST 4Z ,1 .4 • p w s 

33 Z .. 17 J;I 0 3, ·J -~., 1,15 279 4,4 • '3 
OJ 0 4, 9 •I, 2 
sa 22 ' . 3 

,ifZ =·~ 17 39 09 •:,I~ 1,,a 177 4,0 3, 7 
:•J 15 J'. 
:S:l 36 J. 1 

AJ; 33 1 7 3;1 '1 •1,0 1,76 25 4 
=·z :;oe 17 3;1 1,5 I!' ' I; 1,<;4 13; 4, 6 ''' ;:, :,; ,o • j, 0 

;sJ 
l 7 

4 •, 5 • j t' 
q, ·~ 39 l2,, • 1, l 1,36 u, .. 15,9 

'' 3 OJ ,o • j ,3 
s; 36,1 .,.5 

') =p. 17 39 i o • ' . 4 2 I~ 4 ,9~ 3, 7 
;~:. 2 !) , 5 ='' s:; 56 l ,l. 

T. 4 ?,'1 ! 75 4, 4 
J ·. z :"'/ ;, 7 3~ 21 •-,I: 2 , • 1 1,3 4. 2 3, 9 

9~ 5r: 'l I l 
nz :S; l 7 4J 12 4 I 2• 3, 14 131 3, 9 3, 7 
T • Z = p ~ 17 11 35 i I ~ 3, 'l '1~ 3, 9 3 ,6 

=:> J 33 t I 3 
:S~ 4' 15 1 I; 

1'1:; :S~ 17 ., 37 • "I, 2 C 1 :t5 194 3,7 3, 2 

J 1 s 74/ 305 v, 13 04 22 : 9 I 9 4 l I 1_:., S 174,59E 97 ( '\ S': 1, 2 AV3 ""~:; 3 , 9 . . 0 ' ~ o.,~ 0 I ~ 4 ~ 
s QJC ~ES ~J~T ~z "1 •A ~ p J ~ 

~::. JO ; 4 ?. ?. 25,3 t I 1 , ,,3 144 3 ,9 
3.; I • 1 I" 

~"'] ,. 22 ~:, I 1 . 4 ,- I J'\ 3 35 •.1 1,' 
5 4 3 , • 2 

: :)3 ~· 22 3:;.:) 1,' 1, <O 2n 4, 3 4,3 
5 3,: • \_ I 3 

• . z : 4 ?2 4J , ' \ t 3 1,:1 ~ 5; 3,;, 1,s 
: ·J z • :.: 4 22 4 4 , . l , 7 , I ,.. 3 22 4 , l 4 I 1 
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~q• e~ 1, 33 06 2, 7 6,67 ~29 
T~Z i: 15 34 J4 7,U 213 
='lz e" 19 33 16 2, 1 7,,o 221 e J7 

~ 34 44 
=~z :;P? 15 JJ 1' •1,2 7,~5 262 
~•/J i:• 15 33 Z6 • 1, e 8,60 21, :S J; o• ,,9 
~E .. :;:, 15 H 2Z • I') I 1 9,•6 215 

~ ., s 74/ •2, 
J J 'j 27 16 47 52,6 33,855 11s,1ow 29, (M sc 2,0 AV3 ~,o ,,o 

2, 0 n,13 0,20 H 
~ .. s DI, ~ES OJ<;T AZ ••A " p '.,J s 

3 '1 Z • ;. 6 q 19 0. ~ ,,,, 212 4,8 
'' 0 s 5J 2~ •!" I 1 rz 1~ •ii 17 

31 
•2,2 5,73 223 4,7 ,,, 

5J 26 •1,1 
0 '1: 1~ 4 ii 37 ~.•9 2;1 5,2 
~~, 0 16 q 2~ • j I '.5 6,q7 '-3 0 

42 
5J 46 J'. 



. nc~ . Eh H41 •<':S 193 ....................... ------------·--····-~------····-····~---·-·---·-··-···--·-·· 51 3R 
T~Z 0 16 4;, 37 ~.• 7, 00 ?14 

s 50 59 :! I' 
C 11 z 0 16 4, 41 ~I~ 7,39 2 22 

51 12 
::iz 0 lb 4 ;, 43 , • 2 7,67 ? 63 

51 27 
T 'IZ lb 5J 02 A I t1 6 22~ 
~•13 , l,6 4;, 51 • 1, 7 8 ,47 215 

s 51 25 •2,1 
52 38 

•E. l b 50 22 o,~3 215 5.' 
42 

s 51 46 • 0 1 5 

4 1 741 42~ 
J j \j 27 22 33 j 4 I? 33,65S 17d , 30. ?.77 <-1 s• 2.; A. y; "'A-1 'I~ . . 2, S J, 14 0 , 2 5 3' 

4 1 s D!R ~ES it ST H •• • w p ,J s 
: :z 22 <J 17 4,SO 211 4,9 4 I e 

;S 41 ,5 • 3 I 0 
,·z ~:, 22 ·~ 1 y I :; •1.~ , , ~o ~2~ 4,5 •,5 

3' ' ' = s ·~ 27 • i I' 
J•JZ :: :, 22 40 25 J I ? 5 1 A '3 21 0 4, 5 .. ' :;S 41 3J 2 , 9 
J'I :: :p 22 4 ) 30 

' ' 0 
6 ,•2 2 4 ~ . ';, 

(Q O ;S 22 •1 40 1 , 9 ~' ~ C 229 
r, z ::5 22 42 02 3'' 

, , H H2 
: z ::) 22 4: 41 • l I '." 

, 
'. 5 

?2 0 
aS 42 J6 • j I 2 

=~z ~ :) 2 2 4) 43 1 , j '.:',~ 3 ?. H 
"1 " 3 ;::, 22 4) ; ... I ; • t t 3 ~ I 'J;: 6 '14 =~ 42 29 • 2 I ~ 
,/~. aS < 22 42 49,5 • j I ~ Q I 4' ~l 4 ; • 7 

' ., 1 ; 74/ 4J J 
J J~ "9 16 ; 9 3 5 I ,d 3~,'llS 17 7, :l ~. 2d, <~ s• 1 I' 4 ,JJ ~A3 4,, . . ?. '1 ' I 2 2 r I 3 ~ H 

/ s J !R ~:; s ... ! C::T I Z ,, .. ,; p ' ~ 

3'1 z :;;., "' ,'; J Jj ' ? '.:' Ab '13 4, 0 • ' 2 
:S .. 13 1 , 0 

,·z : 7 ~1 '' . ; • ., I 7 5. .. 22 4 4,4 .. ' ::s 'l ;, ' • :IQ 
:) ':: i7 a. 

·· • 2~ • I j ~ 2;1 
~p =:, l. 7 JO l. 7 ! ,; ~' ', ~ 31 
TU :, , I 17 0) 13 • 2 1 D 7 1 !. ; ,1; 

=q 0 ~ •• 2 I 7 
: ·ll ~ :i 

. , 2J 25 " ) 1 .l. , • l"; 5 ?. 23 
: 5 Jl 5:. ) I 6 

~ 'J:; 17 n 41 I~ S , 6 Z 21~ 
::S J 2 13 • '. I!, ~= .. ;~ 17 1 2 33 • ~ I ~ ;- , 49 21~ 3,6 

~ 74/ 43! 
J .) ~ 2~ J2 t D H,! 33,235 l 7 i' , 5 ii ... 33 <• S" 2' < '" 3 

~A:'; 5,'.! . . 2 , 4 ; • :. 2 I" , l 3 
: ''l ~f~ r I c::r •l ,J • A . ? ' s 

=~Z ::~. C2 1' l 2 ~• I ', t:; I ~2 212 5,2 
, ·z , ' G2 12 J9 . !i, ~2 ,z , 

s~ 13 ~ 9 ·,, 
-; \; z: 0 ·/ :.. 2 :. 2 ~ lj I ; !.,f- 6 , 34 21 ) 

:;:i. 27 • ~ I :) 

s '.j 2 ; ! '; 
(00 =~· C 2 3, 

• ' t 1 
, I: l 227 

s '/ 3• t , 4 .. ' 3 J 



P4 L:A.A'IO SF. I s~,.n l :A. ~ePORT 197~ 
-···--·--··;- ..•..........•...•........•......••... -.. -------------·····-·· 

=~z ='~ :,2 12 51 ~ I 1 1 • 04 259 : ·, z , i CZ 12 53 ~.z ?,H ?20 
Si 14 02 c, e 

"1 " .. ,, 0 ~ ) ~ 12 43 •2,6 Q' ": s 214 ~-, 14 ,1 '; •2,2 

·=- Si ~2 14 41 •3, 0 9,H 214 '. 3 :1z S ·/ v2 15 H ' . 7 10,16 17' 
:13 Si 02 l:i 03 • 2 I(' 10,aJ 221 

" 1 ·; '4/ 432 
JJi 28 0< 32 ,o,~ 33, HS 177,96,i 53 <M SE 1, 4 4 v~ ~AG 5,4 

l, ,o, 0. )7 J. J 8 • 
~ '\ s CIR ~25 Dl~T AZ J•A " p ,I s 

=~Z •• J2 34 21 ,,5 s,,1 213 5,J 9,1 
,jT Z o ·i 02 34 18 •J,2 6,22 221 

Si 3, 27 ~. 7 
~ 'z '1 0?. 34 18,~ ~ I 3 6,23 211 

Si 3; 28 1, 6 
<Q. •1 J2 34 29 • 1, 2 '' ,,~ 229 

Si J; 46 J. J 
::L H JO 

=~z 01 02 34 42 1,' ?,~e ~2l 
Si J~ 06 ) • 1 

:Rl • i )2 34 42 , • 5 7,94 260 
~-i:; 01 02 34 52 •!11 9,98 a4 

Si H 3~ • 1 I 1 
,.,i:_ Si 02 H 48 .,.,. 9,84 214 

'' !! : Ii Si v2 37 11 J. 3 10,61 175 
:13 Si 02 37 12 • 1 I 7 10,74 222 
<41 I'.> 12,,~ 221 ,., 

$ 74/ 433 
J J i 28 16 16 43,0 36,9ZS 176,75E 361 <~ SI:' 0,7 '\I:; ~,o J,9 . - 0,9 J,H O,H 6 

~ 1 s DIR ~ES Dl~T AZ ,lo A w p w s 
••Z I• 16 19 32,, u • J' 2 1,•e 170 4,2 3,7 

s 4J 09 •J,7 
TJ~ 1,91 171 J,8 4,2 
:l ' JZ . 16 3~ 31,, J • , • 1 2,00 1,0 3,9 '. 1 s •o 19 , • 1 
: -, z => 16 39 ,2 :i I 9 2,4? 202 3,4 
rqz 9 16 4 ,) ZS,5 1, 0 2,63 1n 

'' 2 W3 • 16 39 ,2,1 u •:II., 3,93 H' 3,9 3,& 
s 40 46'' -~.6 

"E• :;$ 16 41 02 0,2 4,63 199 3, 9 
i:03 ~s l~ 41 13 .,,o ,,,1 '-16 3,' 
Q•Z ss 16 41 59,5 

'' 1 
,,,6 20' ,,6 

-I ~ s ,., 43, 
JJi 29 22 '° n,& P, 17s 174,4~E 2H <~ SE 1.; . "~ ~.~ c, n . - 1, 6 l, 0 5 ~. J 9 1, 

" 1 s JI~ ~ES 'I5T ~z ~-· k p ~ ! : ,, z : . 22 41 26,' J , . ~ n ,~3 n 4,0 3, 6 
s ~o •:; •t,3 

~~· 0 22 41 29 • 1. ! 1,49 34 1,,, I' 22 •1 33,• u 1,. 1,64 152 4,0 4, 1 
s •2 Ja,, • 1, 2 

PZ 22 •2 J6 ~ I C t • ~5 103 4. 1 
• J~ , • 11 S1 4,3 
fl' c. 22 4l, ,, 1, 6 2,12 17• ''' 3,6 ,,2 

•z J9,5 • "t I j 
:AZ 21 42 11 , • 3 2,19 1'3 
;., 3 :=" 2< 4 l, 41'.: t IQ 2,~4 •1• 4, 1 ,.~ 

•2 15 1.' 7 
4( A; 4,08 21,4 4, 1 
3::, Z 22 03 ;1,3 • t I 2 .,,3 p6 4,2 
~ IZ 22 ., 22 •":_I °i s ,68 211 1, 4 



. l CA. EAH H, JA ~~S 105 
•••~••••• ~ N••••••••••••••••••••••••·•••••••••••••••P,••••••••••••••••••••••• 

~ ~ 3 741 435 
J i'j 30 21 55 34,3 4 \) , !>~S J. 77,2 9E H <~ 50 1,, •~3 • AG J '' 

1, ~ 0 ' ); o, os ' -l '1 s DIR ,es DIST AZ ~-A ~ p ~ ! 
T" Z •• 21 5 5 55 • O I' 1,19 342 3,9 4,2 

S• 5 ~ 09 , ~ • 3, 2 
;·, :. i O ·I 21 55 5 8 , 3 u • 0 'J 1 ,JB 2 7 2 J,9 J ,9 

S•I 5 ~ 15 -1.~ 
:·a , ~ cl 5~ O~ ,l 0 •1,1 2, co 317 4. J 4' J 

s~ 30 • 1 I' ,e. s ·1 21 ,~ H - o,, 2, ~ 0 252 3,J J'' 
T'/ Z ··~ 21 5 6 18 t . 4 2 , 69 303 J,4 1, 4 

:;, J 31 ~,2 
; s• 56 ~. 1 

~q• ;:1 ,. 21 56 28 - ~, o 3 , 08 333 
SJ 57 21 3 , 0 

: J~ ~~ 21 56 28 , '6 J ,• o 2 ~ 2 3, O J' 4 .. 37, 5 ?. I 6 
S• 57 19 •1,; 

~ 1 s 74/ 4H 
JJ . 01 H )5 10, S 41, !. 2S 175.~3E 33 <~ se 1 , 4 A~3 ~A G J' 9 . - :, I 4 0 , J 3 r, . J J < 

~ 1 s U?R , ES O!H AZ ••• w p ,, s 
~ ~ . I' ~ u~ o; 1!, 2 • ? • 9 0 ,,2 346 
•E. 1"1 ) ~ ,, 23, 2 ii • O, Z o ,~9 25 6 4 t 1 4,9 •, e 

51 33 , 5 , '' nz :;•~ u~ o; 37' :' • 1 I 3 1,•o 3~ 3,B J,O 
: ·: z I, ; 0~ o; 3;,. ' D • ~ I 7 1,02 ]58 4,2 4'' 
T '/ Z 01 "~ 0; H 1, 3 2 , 1 7 33) 3,9 ~.6 

g ~ 06 i2,, ,.~. 
C'J 3 ·~ (i ~ o, u - ~.J 2,21 27 J 4, 0 .,3 

s·i 0~ 10 ,' , ,9 ~,· P1< 0 5 o, 57 • 0 ,9 J,~o !38 , ., 06 n, , 0'' 
S• 51 ~ I 3 

.~z ~:, · 06 ~ ~ OB,5 . , , o 3,JO 19 3 , 5 
3:,z s~ 05 ~ ~ 39,~ , '7 3,• 0 22 0 J. 4 

cS • 55 , .1 
~ j z :; o 'J 0~ 05 1S,5 • 1. ": 4 , 78 232 3,J 3, 1 ,. 32 9 1 I 9 

s·; 01 13 l ' 7 
: ! z 5~ 0~ 0 7 53 1 , ~ 6 , 41 U9 

' '1 5 7'1 4J 7 

J ' · 01 J7 , ?. 17 ,1, 37 , 72S 177, J•c 1 2 ~~ SE 1 , 0 6. v~ ~A ; 3, b . - 1 ,1 ,, ' ';: n I J .. ' -I -I ' DI •'I iE 5 i: I~~ 4 Z , . 4 . 0 , s 
,Tl IP,; (i7 52 2 3 I , J • , I 5 " I < 7 t;l 7 
:i \' l J:>J 07 92 41 , 5 J 1 , J 1, 15 142 4, 0 3 ,6 

~3 53 ~1 ~.~. ~,, ~. s7 "2 42 -~.Q 1 , ?4 B O 
~ '3 It 57 '." , 4 

roz ,. i) 7 5' ,1 .. "'I ' : : I ft 4 135 3 , 6 3, • 
'3 ; , • ~ I 3 
S• 53 14 • : I 5 

: " z , ., I., 7 52 45 • 1 I ! ! I" l. Zl~ 3 ,4 ,. , ,) I 5 . . C , . 
"1 '1 J ;.:, .. . ' , 7 53 \lS • Q 3 , t5 20 3 3 . < ,. 14 '5 •E . S •i 0 7 5< ,. • 7 , .. , 2~ ~ 1 . ~ 
r; .. . J·IJO:: A= 6, ::~ <JS) .. .. . ' .. 

- - - - - ----- -- -- -



06 ~; ,:;"' 2 !:A~A "O SEISH~ Li.1:,. qep~~T 1974-
····-··-···-·····----------·-------·--··---·-···-··~---·--·---·•-·······-·· 

" ~ 74/ 'JS 
J-' . 01 1 3 12 ~ '3 I ~ 33, H~ 17 7, 32./ B <11 5e 2, 7 ,v~ ~AG ,,2 

3 , 1 1 , 1 7 0 I !. 5 , 
" ·I ; J! ~ >; S ,1~r ,z .. ' w p • ! 

•Tl 
,, · 11 14 14 • J '3 6,26 221 
s' 15 2, 2 ,3 

J'l Z ;O ' 13 14 15 
'' 7 

6,26 211 
s ·~ 1 , 2~ 2,3 

~ ~ · S 'I 13 u 4~ 3' ~ , I ..,7 2 2~ 
TO. Z °' 13 15 56 ~' 1 7,~4 213 
C"! Z :' ' 13 14 3 9 1,; ,,Q1 221 s, H 03,, 1,2 
'i ' JJ ; O' 13 1• 49 •2,1 9, 01 215 

~~ 1~ 26 -~.• 
-"C. s '{ ~J 1~ ·~ -~,3 9,R7 215 3, 5 
~!Z S• 13 17 ~e 1'' 10,62 17 5 
= ~3 s, ~, 17 09 -1.1 10, 11 222 
~:.z s~ 13 17 ;l3 •2,6 12,73 213 '. 0 1JZ S 'l 13 1S 20 

- '' 7 
13,99 21' 

·I ~ 9 741 4H 
JW~ 01 14 44 ;9, ; Jl,2~ 5 111,9,. 33 <~ se 2,0 ''/:l ~AG '·" . - 1, q 0,11 0,1~ ~ 

" 1 s DIR ~E9 OJ!T ,z ~-, • p w ! 
e:z :' i 1• ·~ 19 2,9 ,,n 212 4,9 ', e 

""' 47 Z3 9,9• 
nz o, 14 ·~ z, •!,6 6,27 ?20 ,, 47 40 2,9 
G'IZ ., 14 4$ H 0,1 6,29 210 s, 47 40,, 2,1 
~q• . ' 14 46 40 ,.1 ,,06 227 
TRZ ?~ 14 H 46 •0,1 ,,,7 212 s, 40 09,, 1,3 
cqz ,, 14 46 '1 J,1 ,, e9 259 
c~z p ~ 14 46 H ~.2 ,,92 220 

9~ 4S 17 J ,3 
~ ~ J ., 14 47 a• •1,6 9, 0 3 214 

s, 45 43 •0,2 
we~ s·i 14 49 02 •1,6 9,89 214 

'' 4 C03 ,~ 14 49 23 -1.., 10,,e 221 
GOZ u. 14 ,c oe,, •1,9 12,16 212 ,,o 
~JZ "~ l4 40 11 0,9 14,01 217 

!~ ,0 37 •2,S 

~ .~ s nrcco 
J~I. 01 17 42 06,J 44,0&9 167, 90E 12 ~ ~ S! 0, 9 ~v, MU 3,8 . - 0,5 ,,oz 0,03 - ~ 

~ 1 s DIR ~ES DIST ~z w-~ w p • s 
qJ~ Q~ 17 42 34 •0,7 1,68 146 3,7 4,2 

s~ " • 1, t Q 
~•J ,j ~~ 11 42 33,5 •1,7 1,,2 199 4,4 4 I 4 

s~ ,1,, 0,7 
~JZ ~, 17 42 p o,e 1,79 as 3;2 3,3 

:;P• H 1,1 
;P:, 4Z • a,, 

9• 4~ oz,, 0,8 
0~Z SP, 17 42 43,5 ,,z 2 I 3l, 116 3,9 3,9 

eP• 47 ~.1 
3~ ., 11,, 'I 3 
So 17 .:, .. 

•PZ ;;o~ 17 •z 49 ~.1 2,65 167 4,1 3,, 
91 43 20 ~ I &-

C03 o, 1-7 • l l,6 1,3 4,61 ,1 3,6 
s i 4• 07 •~,l 

:SJ 40 •1,6 
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H " s 741 44t 

JUL 02 23 26 26,6 29,l s 176, l ti •"~:JX H•G 7,3 
•E.T 1/EL.LlNGTON I 5 S) MH Iii 
;?ICEwrR:: ~R:JH USIIEIC, MAGNITUDE ,ROM PASiOENA A ~n BERKELEY, 
SEE O!STANT S2CTION or THIS ~EPORT ,oR ST!-TION OH4,. 

; ~ s 74/ 442 
JJ~ 03 17 42 H,2 37,l~S l,1&,955 2~ 4 <M 3~ ~' 9 u~ ~., 4,0 

•.: 0' !! o.o~ 0, 0 6 & 
~ 1 s O!~ ~es Dl~T H ~-' • p " ! 

>iTZ 0 17 43 29, l • 1, 0 o,~3 172 4,1 3,, 
:S ~7,5 .;,, 

<R~ , 17 43 H 0, 2 1,~9 23J 
~\I Z , 17 •3 36,~ u ;,a 1.,~ 148 4,2 4,2 

s 44 OS • j,4 
rqz p 17 43 42 0, 3 2,39 191 4, 0 •,1 

3 44 20 1,3 1~. IP 17 43 ,,,1 \J • :, ~ 0 3,62 197 4,7 3,8 
9 44 H 0,2 

WEL EP 17 44 04 •0,1 4,43 201 4,2 4,0 3,8 
9 ,9 0 I 3 

C03 EP 17 44 13 1,3 ,,u us 3,7 
s 43 12 •0,3 

GPZ es 17 4b on •1,4 7,28 20, 
~JZ s 17 46 26 •C,1 8,37 213 

,I M s 74/ 443 
JUL 03 22 12 26,0 50,0QS u,,,oe 33 <M SI NO &~G ~AG 4, 0 

R R ~ q 
• ~ s O!R qes D!!T lZ ~-· w p ~ s 

,/PZ =~~ 22 13 Z1 2,6• 4,02 3, 3,B '. 0 
2S~ 14 07 •2,1• 

S• z, •3,7• 

~~- "~ 22 13 2~ •2,3• 4,46 19 4,2 4,0 
s~ ' 14 20 ,,h 

ROX ~~ 22 1l 43 2,,. ,,u 31 4,1 4,1 
i:S~ 14 40,, 1,6• 

~sz ,,,e 1, 4,1 3, 9 
~JZ =~~ 22 14 05 1,~. 6,?1 31 

?• 19 .,,,. 
s~ 15 zo 1,4• 

~ H ; 74/ '4' 
J~L 04 09 oa 51,0 39,17S 17~,0~E ~2 ~~ SE 1, 2 ~~Q ~~G 3, 8 . - 0, 3 ~.02 0,02 ~ 

4 1 s DI i: ~es DIST ~l ••• w ~ ~ s 
T \J Z IPJ OS 09 01,9 0 l, O o,,~ 267 4,2 

SJ o,,, 1 I 4 i; ,, z EP3 C9 09 13 2; 2 0,98 31 3,7 
~~· OJ 03 a, 16 •1,3 1,2;1 17 

s:; 34 •C,9 
TRZ 1, 42 106 3, 6 1~. I?• C9 o, 19,3 u 0, 9 1, 4 9 167 J,9 3,9 

s:, 40 •1,3 
T~~ 1,~7 78 3,, 
••Z • ·J 09 r., 3C 0: I 1 1,n 53 3,2 .e. ,. 03 a, Z7 • t I' :! I 1J 196 3, 4 4,1 4, 1 

9• 57,, ~' s 
:03 0~ 03 o; 32, 1 1'. ~.62 222 J,9 ~., 

s~ 10 03,5 1 , 1 

I/ ~ s 741 44' 
J J ~ 05 19 H J4,• 4 2 t 1 :;s 116,350 33 <M s= 1, ~ .. ~ ~AG 4, 3 . - IJ,~ /)I;') 4 0. J j ' 



:,s •'IE, Z!~~AYO S~ISM~.OJ!:AL R5PORT 19 74-

-----·--·-·---------------~--------------------·····---··-····-··--·--·---· " 1 s u!" ~F. s ~lqf AZ ·-· ',I ? ,j 5 

"''=· 0~ .. ~ 23 us , '4 2,16 313 3, 9 4,Z ,,, ,. l i': , 5 -2., 
3 ., 32,3 J' 1 

~KY ;' ~ 19 23 10 • j I 4 2,J6 27s 
s j 3a 

'' 6 ~· 47 • J' '1 
; " ' ,., , j l• 2S 11, l ~ I 2 l,4u 334 4,2 ,,, 

s~ 37 •t.3 
3F'Z :? ~ 19 2S 2l 1 IQ 3,20 252 

'' 0 s~ ,9,9 1,' rqz 0~ ~9 2S 22,5 0,1 3,23 360 4,4 ,,, 
s~ · 29 on,, 1,0 

C~3 ?~ l. 9 26 25 •1,1 ,,,1 ?99 3,9 ,,, 
s~ 2il 06 

'' s : '~ z ·~ 19 2S 3!J,S 
!. '' 

3,72 3H , .. 4,a 
s~ 2j) 13 2,, 

TUA 3,98 J 4,9 
'' 0 ~Al ,,02 272 ,,, 

r~z 0 i l. 9 2S 36 ~'' 4,05 332 ,,o 4,2 
5'1 2il z~ ,,3• 

, ·, 23 ·• ~~ 19 28 36 • J '0 13 4,0 4,? 
SN 29 i13 •O,O 

llTZ ?~ 19 25 42,, •1,2 ,,eo 1 4,1 ,,, 
s~ 29 33 •3,7 

~Jt ~ -~ l,9 2S 
44 '' 

l, 7 4,80 253 4,1 3,5 
s~ 29 39 1,l 

0'1Z ?~ l,9 2S 4' o,, 4,86 a40 4,2 4,0 
s~ 29 34,, •3,6 

CIZ•· es-~ 19 2il 34 •!,l• •h ,,. 106 
e 3e 

~'" ?•j 1, 23 46 0,1 4,96 30 
s~ 29 40 •?,6 

RO~• ?~ 1, 29 00 •1,6• ,,o, 2•1 
~'I~• ·~ 19 29 15 1.,0• ,.~, 243 

.j 1 s 74/ H! 
JVL 06 00 12 4 4 I~ 40,63S 174, 48E 12 <M S8 1,2 •~m M4G 4'' . - O, 3 o.~2 0, 0 2 ~ 

~ 1 s DI~ ~es Ol9T 4Z ~-- w p w s 
Wl!I. , ID• oo 12 '7,1 D , '1 0,69 1$2 4, 4 4,6 4, a ,. 13 o, 

0 '' 93 08 0,3 
1:-Jl IP• 00 12 ,e,' u o;, o,,6 ~o 

9• 13 09 ii'' C03 ~~ 00 13 0,,.~ u- ' t,0· ,1, 40 uo 4,9 
9~ 2,,, •1 ·, .. 

r~z 1,44 3'7 4,2 
C'IZ 1•~ ao 13 12,6 0 

'' 6 
1,64 30 

::93 41 1,4 
~KY •• oc 13 17 •0.4 1,89 198 

S• 42,, ~,l 
T~Z ::P• 00 13 21 ·o , 1 2,09 60 4,5 4' 4 

EPJ z, •1,4 
w~z '• ao 13 32,, 0; 8 2,3,· 33 4,8 
TU4. 2," 49 4,, 
KR• ·~ oo 13 29 •0,1 2,82 17 

Pt 36 2,e 
P3 41 •0,1 
s~ 14 01 •j. 4 
53 19 •0,2 

~41 2,98 230 4,S 
,1r Z• P• 00 13 40 •t,2• 3,28 37 4,1 3,, 

;PJ 47,3 -~.9• 
s~ 14 09 •3,6• 

G?Z ;i, .. 00 13 44 1, 4 3,36 203 4,2 
3~ 14 06 .~.,. 
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---- -··· -· ···---·-··-·--·-·--------------·~---·--·------ ------·-·-,1, s~ OJ 14 l.2 • 3, 0 3 , 36 55 4' l. 4, 2 
JZ • ;;•~ 0~ 13 ,.,, •2·4• 4 , 4;1 ?20 3,8 3,6 

~:, · ~5 •!,9• 
s~ 14 J6 • ~•O• 

:l'lZ • 3~ 00 l.4 H . ; ,1• ,,16 20~ 4,2 4, 2 

" ~ s 141 H7 
.J J .. 0~ 10 29 ')0 , 1 4 ~ , 17S l.74,9;5 1' (1 SE 1, 2 •n ~AG l,9 

• - 0 , 3 0 , 0 2 0,02 ~ 
~ ~ s Dl~ 1E s DIST 4Z ~-· ~ p " ! ~~3 1•• 10 2 9 11 0 • l'I , ; o . ~1 158 3,8 3,~ 

:S• ,o 0 , 0 
=~z •• l,J 29 l.7'' • 2 , 0 1, O 7 26 4, 1 

S• 32 • 2, 0 
T'I Z l'• 1J 29 l. 9, 1 u • O, 4 1 ,,1 336 4, 1 3,7 

S• 35 1, 0 
•'21. .. lJ 29 1;, 5 • J ' 9 1.12 157 4,3 4, 2 

St 36 , '5 
nz .. 10 29 7.S 1 , 0 1,57 68 3,8 5,9 

S3 ,, 1,; 
~IJ3 ·~ 10 n 32 

'' 3 
1,92 241 4,0 4, 2 

:?• 33,5 •0,5 
S• JO 0 0 , 1 ~ . 7 

T .' A 2 I 18 52 3,8 3'' 
q , ·~ 1 0 ~- 37 J ' i 2 , ?9 12 

s~ 30 06 1 ' ~ 
liTZ • ~hJ 1 0 2, •2 • j I 4. 2 ,7 0 37 3,4 
3 ' ' Z • ;o~ l:, 2, 43 ·t,2• ? , 83 ;9 3, 5 

=s• 3J 23 . ~' ,. 
"-.11 ! • ~ , 55 ?2 7 5,! 
3° Z • :S• 10 30 5• • 3 , 5 • 3,Q2 2)5 5, 6 
~.JZ • ::,• 1 J 3J 2 4 • ~ I ; . 5 , ~7 22 0 

s~ 31 l, 3 1, 0 • 
:: I Z • s~ 1J 32 02 .:i;, ,. ., • 'J6 124 

( 

.j ~ s 74/ 449 
JJ, 06 15 34 22,4 3~ , 36S l,77,<2E 3B ,(~ se 1, 0 4" j ~AG 5'' 

• 0' . J. J4 ~ ') 6 ~ 

' 1 s O!R >ES ~!ST AZ ··• • p ~ s 
~CZ • 15 33 0 ~' 

. u ., • 6 1 ,44 142 ,.e ''' s 42 -., f. 
.~z !' 15 3; 0 7 , J J • , I 3 1 , 46 193 ,., 

'' ! 5 37 .;,,. 
~:p , , 15 ~ 5 12 , ? y~)o/ 

' ' 9 
2 I "12 227 

s 30 '' 6 ::;•1z &:, j.5 35 12, 3 :, , '. 2 , 13 167 5, 5 '' ~ s 50 ,5 • 1 ,5 
T 'J4 2 , '5 195 6,2 ,.~ 
~ I~. . 15 35 1• '."' I 4. 2 , ~l ?J6 5,• 
J"; , l 5 13 l~ • '. 1 ? I 5; ,S7 4' J 

5 ;):' • !_ I ~ 

: ·: z I> l' 1 5 19 ,1 J • 1 , 3 ~ ',. 2 ?,; 
roz 1' 15 13 2C, l J , ' 1 ~ . 02 1 S9 5,5 5 t S 

s 3~ C 6 , 3 t , 5 
T ·, Z , 15 3; 2~.~ t . 4 ~.,s 222 ; I 0 
1~3 l • 15 ~5 32 ,: J • 1,6 • 'J2 201 

s 35 2~ • l ,5 
:oz . l5 35 3 4 t ;T .J .., t 2 , .,1 2F 4, 9 
.... =..,. . l; 35 ' 1, ., w • l , 9• ~ .15 ?03 5' ! 5,5 5'' 

36 4', - 1 ,0• 
:• 3• 15 3; 4'1 '" ~ I~- 5 , ~ 1 21 ! 5,0 5'. 

36 ,, • 2 ,~• 
~Al 7 I C: 5 ?16 5' ! 
:; ~ z t : 5 3~ 15 .,,:. . 

' ' 0 '06 6'? 
3 7 45 ., ~ I 1. 

: I Z • 1, :\ 5 2• ~ I 'l = !. 50 
Ju 2 7 I G. 
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~-!l• • l5 3~ 29 •1,5• 9,12 213 
s 3S 10 •1,'• 

O~Z• , 15 3$ l9 • O 1 1 • Q, ~2 209 
J S Z9 ~,O• q,x. • l 5 3~ ; o - 1 , 0• 10,79 ~12 
3~ 46 -2,4• 

'1'1"'• 
, 15 37 J J.' j,3• 11, 19 216 s 3, 10 •J,3• 

4 ~ s 141 •O J J i. 07 01 21 39,~ ~0,9~ S 175,2$E l? <M se 1,7 A.V:; ~., J,9 . - Q I~ ? , O 3 0, 0 4 
,; 1 s JI~ ~ES ~!ST H .. , w p w s 

1'/J I°• 0 7 21 46': j . 6 0,29 36 w2_ •:. 07 21 ; 2. ~ 1,. 0 ,,7 221 3,6 • ,2 .. ' S:l 22 J2 3, 3 
c,~z ,,. 07 22 ~B,4 .,,• 1.~7 4,2 •,J 

SJ 3,,, • 1 • 0 
TH ="· 07 22 11 

'' 5 
1,77 43 3,8 

=;,;; 14 •1,0 
T'IZ •• 0 7 2Z 13 •?. I 6 1,80 339 3,, 3,7 

SJ 40 ,,1 
c,3 EP• 07 22 13 .,,2 1,QJ H2 3,8 • '0 3J 16 • 2, 2 

S• 40 t I~ 

9J .. - ~ .2 
Kq• ·~ 07 22 26 1,2 2, 03 • Po 33 2,, 

•J H 1,, 
S• 23 11 2,0 
SJ 18 • ~' 1 nz •• li7 22 32 • 2 I(. ~.16 26 3,3 

JPZ s~ 07 23 10 •1,7 3,44 213 3,4 
~JZ ·~ 07 22 •9 -~.• 4,73 227 

9~ 23 41 •2,0 
YELT l(APITI I, (65) MM " ,; ~ g 74/ .,~ 

JJ~ 07 11 ;J 
i! •'' 36,945 177,83E 33 <M S5 2,0 A~3 ~.o 4,6 
1, 6 , ,H o,o, ~ 

,; 1 s DIR ~es ,1sT u ~•A w p II 5 
ECZ P• 11 03 ... ~ o,8 1. ~~ 146 4,6 • ,7 s~ 5, -o., 

S• 04 00,5 2,8 
, TZ ·~ 11 OJ 46.~ 0 0, 1 1,12 210 5,1 
TJ~ 2, n;s 195 • ,6 .,, 
~q• 1•~ 11 OJ 57,9 o•,1: 1, 0 2,12 239 =P• 04 02 •0,1 

s~ 22,' 1,2 
-~ z ·~ ll ~, ~8 • -'.) I 6 2,25 211 4,9 
HZ ·~ 11 04 03,2 0 .,,3 ?,~2 196 

'' 0 
4'' •• 09 .,.1. 

SI Js,, •2,Q 
: •1z ·~ 1 1 H 06.~ •l,7 2,06 217 4,6 • '2 ;9~ 43 1, 2 
T' IZ ·~ 11 04 1&,, -~., 3,~9 22s 3,9 

s~ a; 00 2,9 
'1'1:i• ·~ 1 1 c 4 19,3 •!1,9• •,19 205 ,,z ''. s~ o; "4 •7,8• 
llj;: -· ·~ 11 04 29,5 .,.2. ,.~, 207 '. 3 •• 1 ,.~ 

s~ a; 22,5 -~.,. 
:J3• ·~ 11 04 41 •SI 1 • ,,.1 222 3,9 4 I. 

s~ J, 43 •7,8• 
~•I• ,.~3 219 4,9 
:; o Z • 5 ·, l1 0 $ 25 -1~,j• 1,01 20s 3,2 :1z• z:i, l1 o; zo •"III 4. A,,9 lH ., ~ •• 
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HJ Z• 9 'J 11 OS 56 • 12 , 9• 9,16 215 

, ~ s 14 1 4 ,1 
JJ .. 07 21 35 V3,3 3R, 2JS 11,,s,;; 12 <~ SE 1,5 Aia ~Aj 4, 6 . - 1, 4 J' J ; O,J9 ~ 

·I 1 s JI~ ~.s ~ ! 'iT 4Z ••• w ~ " ~ i:: z 1•• 21. 55 2 2, l J . , , r ! ' ,3 ?99 ,,4 
'' 2 s,; '' s' '. TJ~ ?. , ,a 252 4,J 4'' nz 0~ 21 5, JS • 0 IQ 2 ,l,4 175 4,5 4,5 

s~ 5$ 02 • 2 I ~ 

<P ::O~ 21 ~; ,2 ,, •1, 2 J ,28 2 74 
s~ 5$ 31 • 1 I Q 

:·; z 0~ 21 55 H ' IQ 3,~9 ~;2 • '4 4, 4 
ES~ 56 l8 1,' 

~-13 ·~ 21 5$ o, .~ 0 1,Cl ',"l5 ?32 4 ' J 4, 2 
s~ ;1 , ' J 

,.,!E . s~ 21 57 10 • l'I I' • ' .~8 ?29 4, 7 ,,J 4, 6 
J I: :1:1 'i 21 5 5 17 1 , 2 4,90 295 
:J3 =·~ 21 5 ) H • O,S 6 t ~ 9 240 

:9~ s7 42 , '1 
:oz • i 21 ; 5 •1 •~I :5 6 , 79 1~2 
J:> z s~ 21 55 14,, -~.~ 7 , 65 nz 4'' 
<AI 7,65 233 4'' 
~JZ =·~ 21 57 12 ~ . ~ 9 , .,4 227 

5" ss 50 . , '' 
~ s 74/ • 5?. 

J J _ l J l• 53 4 S, 3 ,1.•,s 174,, JE 12 <• S" 1, 7 .. y' 3 --t4 3 3, 7 . - J '5 J ' l 3 'J , l 4 , 

' 1 5 ) ! ~ >:S ~I•T ~z , .. w ? J s 
~r: .. 1 o. "4 53 ; a , l J • 1 Is ('I , ;, 9 45 ?.9 

S• 55 • 1 I 7 
<~• •• 04 54 OS 1, 7 !,11 213 

l'J H 1, 2 
~"" •J 

,. o• 54 05 , 3 J • 1, I 3 l,t5 41 3,9 • '2 
S• 23, 3 1,0 ~. 26 , 5 1 I' 

: J3 ~- o• 54 l J • :! ~ -~.~ 1 I,; 256 4 'l '' a 5 • ,s • 1,7 
nz ~!J. 04 ~4 25 , ~ • 1 I J 2 I 'f0 HS l, 3 

S• 55 oo , ' 9 
C'! Z ,, a• 54 27 • t ,~ ~' t 2 20 •,J 

'' 3 5 • 5 5 oa • ~ I ~ 

~· z s~ o• 54 ,~ •1,l 2 ,,9 211 3'. roz 2,~2 43 3,3 
qo .. u• 54 5 ~ I ~ '' 6 :5 ' 4i; 13 

5• 55 , o 2 , 3 
~JZ S'1 o• 55 JO . '; 3 t =l8 ?21 3,2 3 Ir 

,< ~ 5 1,1 ,,, 
J J. ll 14 J6 40.~ 45, ~3S 167, 61E 11' ( 'I S:' J ' 5 • ~3 "IA:; J' 9 

• - 0 , 5 J ' J 3 0 , : 2 ' • 1 s DIR ~~s J I q ,z -·· " ? " s ~-1. 1 • :4 C7 JC , 6 u , 'J I", I 15 13 0 4,7 4, 2 
3 15 • 1 I 2 

'lJ( 1 > 1• r 7 ~ 6 I' " ' . : \, ,, Ul J,9 '' ' 5 25 , ~ ' ,.:=:Jz 1 • 1• "7 12,, J • 1 I!_ ~ ' :I 5 t53 • 'J 'I ? 
s J~ • ; I 4 

• IZ 1 • 0 7 17,3 • "'I I', ? ,', 6• 3,2 1' J ,~.~ • ~ I :. 

: " z ~~ 1• 1 0 , s ' ' 5 :, I' ( , ? ~'; 
s '? I";: • 1 , 3 

:,3. = 5 1 • ns ;q • l 1 7 • ~ I ,d 4 ,:-
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l M s 74/ 45, 

JJL 11 17 13 23,9 4S,04S 165,37E J3 ~M Sc 1,6 A~3 ~AO &,3 . - 1,7 0, 12 0,13 ~ 
1 '1 s CIR ~es DIST AZ ~-A w p ~ s 

'1~~ 1•~ 17 24 04, , v • 0 ,1 2,'4 35 4,7 ,,1 
s~ J' -~., 

,ioz p~ 17 24 ~~., 1, 9 2,74 6'1 4,4 &,4 
E~• 10,' •1,6 ,~ 36,5 ~' 9 q~x -~ 17 24 18 • :i' 3 3,73 48 4,3 &,3 

Si ,,,, -1,, 
S• 2~ 18 '0 

'1SZ 3,80 29 ,,, ,,, 
O~Z• ED~ 17 24 H,5 •O,~• ,,e4 ,, 4,3 4,, 

;S~ 2, 26 • 0, 9• 
'1JZ P• 17 24 " •2,3 ,,39 43 3,9 3,7 

:S~ 25 ,o,, '.' C03 p~ 17 2, 27 1,' 8,'1 40 
:9~ 27 02 2,4 

~ M s 741 45' 
JUI. 11 19 20 06,5 41, 42S 172,?BE 133 <~ se 0,9 AVl MAO • I 0 

·- 0,4 ~.oz 0,03 ' • '1 s DIR ~es C'! 9T AZ W•& w p w I 
C03 I• 19 20 26,C :) I 7 0,33 3,4 

s 39,, •0,3 
<~Y • 1Q ?J 3• 1 ,0• 1,'1 146 

ES ,2 , • 4 
WE~ JP 19 20 ~,.s u 0, 5 1,,0 S6 4,1 4,0 ,,a 

s ,6,, .,,1 

~~-
p 19 20 42,, •1, 0 2,20 70 3,6 4,3 
s 21 u •0,7 

G•Z s 19 21 13 • n,6 2,2e 182 4,3 
nz p 19 20 ,e,, , • 3 2,54 29 3,9 3,7 

s 21 19 •0,8 
c~z p 19 20 ,,., • 0 ,4 3,07 45 4,2 4,2 

s 21 33 1,3 
'1JZ =• 19 20 ,. I' •0,6 :, . ~e u, J,Z 3,6 

s 21 32 •0,1 
O~Z• s 19 21 ~4 2,,. J,00 20 0 • I 0 
<R•• p 1~ 21 01,6 •0,1• 4, 09 32 

s '1 •!I I Ot 
,ITZ, ES 10 22 05 • :s. 2• •,72 45 
qox• s 19 22 09 ···4• •,n 211 
~sz 4,82 226 3,9 3,! 
3'1Z. s 19 22 1Z •l,1• •,89 ,, 4, 0 

~ '1 s 74/ 456 
JJt. 11 21 36 19 I. 40 1 41S 174, 71E 12 <~ s~ 1, 2 &\/3 ~.o ,,1 

·- 0,3 0, 02 0,02 ~ 

• 1 s CIR ~es DIST AZ ~-· w p J s 
~-~3 I•• 21 H J2,J '.j I 1 0,&2 110 

cSJ 40 • o., 
,IE. 1?3 21 36 31,, u 0,1 O,Ae 177 4, 0 4,e 4,7 

S• 49,5 1,1 
SJ ,o ~.s 

r ,1 z t•3 21 H 46,2 u 1, 5 1,•5 3&8 3,8 4 I 0 
SJ 37 o, "t ,. 

C 'I Z DJ 21 36 45 ,~ J •!,3 1,~7 2s 4,5 4 1 C 

; ~3 ~~ 21 36 ;1 •1,8 1,&~ 245 4,3 .. , 
SG 37 1, •J,1 

<~• ?• 21 37 n •!_I] 2,,6 15 
3~ JO • j I 4 
S;J 45 ?,2 

,/Tl .. 21 J7 11 • 1 I 7 3 1 • 0 37 3,8 
:;\1z • s~ 21 37 44 , I 3• ' • 11 57 3, 7 
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GP~ : S~ 21 37 >6 • J ' 5 ,: , ii3 2 o• J,S 
~JZ =·~ 21 37 31 ,. I 0 4,'7 220 , '4 

•• 41 • 1 I 1 
s~ JS 25 '.'1,9 

FELT WELL INC.TON ( 68 > HH Ill 

,; ~ s 741 .,, 
JJI. 12 o, ,o Zll,9 39,99 S 115,HE 1, -~ SE 1 I; 4V3 '1A~ 3,9 . . o,, o,n 0,03 ~ 

~ 1 s O!R >ES 01ST 4Z • •A ,I p ,I ~ 

"l'JJ ~- 05 00 J•,! D •J,9 O,A3 1 7 7 
:S• 4' •O,• 

C' IZ •• 05 00 37,, •1,1 C, 19 ~- 4',3 •2,0 
T~Z P• 05 00 45,• 1, 4 1, 1 4 H4 :-i,6 
HZ ,. 05 0~ 43,2 "1,' 1, 15 H • '1 '. 0 

S• 0 1 02 1, 9 
•c. .. 05 00 46,9 • 1, S 1, ,9 ?~ l 3, 7 4,1 

'' J S• 01 09 
t '' q, ·~ cs oo ,e.s 1, 3 ,,H J,7 • '1 

5~ ~ l 23,, 0, S 
:03 =•~ c; 01 0 2,' , • !3 2,33 241 4,J 3, 9 

t•• 0, , 2 J '4 
S• 35 -:i,6 

Q•JZ •• o, H 11., ; I :S• 2,•1 :P J,6 

~ s ,., •H 
JJ . :2 1~ 57 ;4,9 41,,3 S 176,11!: " <~ SE: 1.~ A ;1 '1.4G 

'' t 1, 0 ,.n O, JS 13 
; ~ 5 DIR ~ES n1q AZ , .. ~ p w 9 

: AZ 0 1J 59 • 6, 5 : I 7 n I 15 35 
"1 ~3 • 10 53 0 l3 I ~ • 1 , 8 , ,~3 31 ~ 
• Ei. 1• lJ 5~ 1,, ' ' ') 1,15 ,,, 4, 1 4 I:, 

'' 0 s 29, 3 .,.2 
:; \I Z o I 10 5 9 27,' 1'' 1,se 346 

' 
33, 5 

T '/ Z . ., 5S J 6 ;, I .... , 124 4, 1 3 , 9 
: 5, 09 

Ca 3 ? 1J 59 36, ~ 1, ~ ;, '~6 B B 4,2 4, 4 
45 

s 59 l 6 , , : I 5 
: 17 

:0 '/ Z 0 1 0 59 39. •, . '' 2 •• 32 3,5 3'' ' " 5, 11,; • 1 I 0 
aTZ =~ l J 53 42 • 1 , ; 3 , t 1 tJ 3,~ 3, e 

s 59 16,5 • 2 , 5 

~~· EP 10 5S 45 1, 9 ~.u 352 ,,1 
'' 1 53,; 

59 35 
:;:,z : J ,, J9 3,?C nJ •' l <; 32 • t I 9 
fEL l cASTLEPOINl C 67) 1~ ! \" 

~ 3 7 41 •;~ 
J ,, 12 11 01 ('. 1, 3 41, : 35 l 76 , J~E 5~ ~· S" 1, 5 ~ y' ~ ~.~ 4' ' 

1 , l ' .:' 0 , ~7 u 
; s [..f:J ~ES ~I <T .z ,., . 4 . p , s 

: "z lt ; l 3 7 , 3 . , . ' ,?6 29 
1•· 3 , 11 r 1 ~ ~ I 7 .,., , I '-5 319 
fl\= .. I, ll 45 , 0 . ' ~ ,. 1 :')Q ' !> t ) , 9 4'. 

:; 3Q , ? j ' ; 
: ·! l. , 11 ~ l ;9, 5 ' ' 6 1 , 07 14'1 4,l ,, ~ 3., 
: ., 3 ;::, 11 02 •7 • ' 2 ?,S? ,,, • ' J i,9 

15 
3~ . • ' ' t 
t7 
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-l ~ s 741 46' 
JJL. 13 04 39 08, 4 31,32S l76,67E 262 ~H SE 1;3 41/~ HAG 3,0 

1, 8 ,, , 09 O,Z1 13 

" 1 9 DIR ~ES DIST AZ ~-· w p ',I s ~,z . 04 39 4'' 0 0, 5 0,71 159 3,7 3,9 s 40 10 • 0 ,9 
KR? • 04 39 46,, 1,1 1,08 236 3,3 (l~Z 1,,0 141 4,1 3,9 
M~3 • o• 40 07,2 o,, 3,42 19' 4,3 3,9 es 52 0, 0 
~e .. p o• 40 16,0 0,1 4,23 200 4,4 4,3 ,,1 s 41 09 

0 '' 003 e~ 04 40 21'' •1,; ,,~5 219 3,8 

~ ~ s 141 •u 
JUL. 14 06 15 z,,7 43,B~S 168,HE 33 ~H SI! 1, 0 AVG ~AG ,,o 

• 0, 7 0,)5 0,04 q 

~ 1 s ..Q.IJI ~e• DIST AZ ~-· W F W 9 
MJZ • 06 15 ,,,4 •0,2 1,22 9, 3,6 3,1 

I 16 00,0 •"I, 6 
ROX 1,&3 167 4,Z ,,2 o~z • 06 15 56,0 0, 6 1,93 1Z9 4,3 4,, 

9 16 u 0,2 
1·1~ p 06 1' ,,,! •1,, 2,07 203 ,,z ,,1 

' 16 22 o,e 
G?Z 2,10 87 3,0 
C03 E~ 06 16 2, 0,7 '·"' 48 4,1 

~ H 9 141 'H JUL. 1, 04 16 u,, 37,97S 176,60E 12 ~M SE 1,8 41'0 HAG 3,9 < 0,9 0,05 0,04 q 

" 1 s DIR qes DIST 4Z W•A ~ F w s 
•TZ i•.i o• 16 ,.,, •0,3 0,31 93 
~R• •• 04 16 S7' 3 1,8 0,84 273 l,4 

Ii 17 u 
TUA 0,04 1'3 4,2 Q'/Z ·~ 04 17 03,? •1,0 1,31 121 4,2 

i9il 23,9 1,2 
: ·: z i:DG 04 17 06,, •1,9 1,•e U3 3,7 

I 09,4 
ECZ •• 04 17 oo,, -~,3 1.,1 91 4,4 uz •a 04 17 10,2 -o,, 1, !59 174 4,0 3,7 i:!13 33, 5 1, 6 
~·13 i:P~ o• 17 24 2,0 2,,e 198 3,6 

I 29,8 
1•:i 32,2 -2,, 

reL T TE TEKD t3+> MM IV, KAWERAU < 34 ,. 

-f ~ s 74/ 463 JU. 1, o, ,9 03,0 37,97S 176,~0E 12 <M SE ~o • v'~ ~4G 2,, 
~ ~ :; ~ 

-f 1 s DIR ies 01ST 4Z ~-· w p W 8 ,iTZ p:; o, o, 10,0 -o.,. 0,31 ;3 
93 13,!S •1.4• 

~~- ~0;; i:5 a, 23 2,0• o,~4 273 2,, e:z :SJ o, 1J 00,5 3,7• 1,,7 eo 
FELT KAWERA U < 34) 

~ 1 s 74/ 46' n. 1s 1, '6 41,4 4~,,,s 17C,73E 12 <1 SE 1, 1 41/l ~.~ 3'' . 0'; ~' '5 C,03 ~ 
-f 1 5 DIR ~ES O!~T AZ ~-• • p ~ 5 1JZ , .~ 5~ .,.~ 

'. 1 0,27 225 s '1,~ 
'' 7 , .• z , 1, 57 C6,, •1,' 1,2a 174 4. 0 3,6 
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3J 25 ~ . 4 

3?Z ~. l' 57 o:i • 1 I "J 1,39 5~ ?,5 
25 s. 2Y,' 1,0 

1SZ 2,,0 2 46 !,6 

,. 
~ s 74/ 465 

J J ~ 15 1~ 22 13,1 3s,•;s 175,53E 19 4 <~ SE 1,9 • v:; ~A~ 4,2 
1,9 0 ,07 0, 01 14 

~ 1 s DIR ~ES Dl<T AZ ••• • p ',/ s 
<~> • 13 ?.2 J9,• • :, ' l) ,, I' 7 336 4, 0 

s 59,, •1,3 
;: ,i,. ? 13 22 •3,0 2, 0 1,75 196 3, 7 
T:J A 1, n9 11 0 4,2 
T~Z • 13 22 48,: '.5 I' 1 ,,5 t45 •• 5 

::S 23 1~ 1,1 
:; •,z 0 13 22 '\ 8 .' •, I 2 1,73 97 3,9 4, 0 

::S 23 13,7 • :,, , 5 
1•; J , 11 22 ;,,2 ' I 1 2, 18 t57 •• 2 4, 1 

::S 23 2• • J I~ 

•'= · • 13 23 02,5 j • C 2 ,g5 196 ,,. 4,2 • '3 
s 41 ~ I 4 

: J 3 s 13 2' 5• J '5 3,,6 ?21 4, 1 
3° z s 13 24 •1 •3, ~ ,,,, 20• 4, 6 

~ s 74/ 46S 
J J . 16 l3 29 34,l 37,31S l77,3~E 16j <~ Se 1,7 •~3 I.I A,~ ! '5 

2 , 1 3,10 0 ,12 13 
4 1 s DIR ~ES ~J ST AZ ··• ,/ p • 5 

,TZ , 13 <y ;s,J . , '1 ~' '' 20 5 3,6 3, 7 
s ]J 15,5 • 1 I? 

r ., -, 
J ' C 

, 1l 3; 0 It t ~ ,,3 1, "2 !6J 
s 2 t) I~ .,.1 

<~• • 13 30 0 7, 2 1,5 1 ,~9 <47 3,5 
TH :S 13 3J •s 2, 1 2, , s t 91 3, 5 
'1' 13 ;o 13 3 ) 29, ~ 

• 1 '' 
J,~2 20• 3,3 J' 3 "s J ' 13 

• ' ' 9 

.J ~ '9 74/ 467 
J .'. 15 16 " 55,7 3e.~~s 176,HE 18' <" sc l,l ,~3 SAG 3, 6 

1,6 '.l ,19 0 , 0 5 11 

' s DI R ~.s "'l ST AZ ••• >I p .. s ,,-z • l~ 1 J 2 0 ,4 • 1, l 0 , 5 4 71 3,5 3,, 
s 4 C, 2 • 1,; 

,<:;::> 0 15 ... e 22 ,7 'I J ' . ~s 29 ? 3, 2 J' 1 
s .,,a : t ;» 

=·1z 0 15 rs 21. n ~I:) 1,? l 211 l, 6 
3 ,J Z • 1 5 OS ~8·! • '7 1. ' l 111 

s , 2 • • ; I 4 

" 'I J • 15 03 39,~ v • 1 I 1 2 ,~4 1 15 4, 3 l, ~ 

=· ~ y 15 !, I 1 
: -, 3 =c 

·" 15 n ., .. t t, 4,"4 7. 2 3 J. ~ 

~ 5 741 '6' 
J J . 17 13 • D l ?. , 2 3s ,,4 s l15, 0 .,C: 223 <M sc l,; A ~ ~ "' A'.j • '2 

l, 5 ? ' l 7 0 , l 0 l? 
4 i s 01 , ~ES ~1s r AZ , .. . p . s -... . 1J • l 43, 2 :. I 4 ~. 45 126 

s 41, JO ~ I 2 
~ :" ::, , 1 J 4 l •5.~ :i I Q ! , "7 2 0 ,.1 1,' , • 1 o~.5 • ~ I • 
P Z , ;,. J '~ 5 0 , i 2 t 2 !, 09 ti 3 ... • '7 

s 41 l' ~I, 
'1 ' ! 3 13 4 ) 5 ~I, ?. I, 1 . "l P ? 
,·£ =:, l 1 40 ,: •j,~ ~, 75 5 'I 3,4 J •• 

4 1 1 , 
l ::: ., ~ I ' 
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~ 741 ,., s:;~ c• 1: J ~ l9,3 3~,J1S 177, 39E l.o q <~ S: 1,3 l V '.'.; ~Ai'l ,,3 . - 1, 2 ~ ' J 9 : • J ~ 
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····--····························-·--···················-······--~----·--· 
0 I?. 1i:S ~ l ;T ,z .. , " p ,/ s 

.-z ll OJ 5:5 I '1 •j,2 r. I 'Y4 ?O• 41l 4, 2 
ij l ~&,j 

1 s 11,' •1,2 
::Z • l1 00 55 •' I 2 1, 11 113 4,5 

" '.l'H • 11 0' 59,; , '7 1, •3 t59 • ,5 • '1 

. 01 1• 
s 22,, .,,6 

T~ Z e~ 11 a1 09 , 5 1,1 2,79 191 ,,2 '', 
iS 41 1,9 

=~z • 11 01 11, 2 1, 7 ~.38 211 4,1 
ES 42 1, 0 

1,1 l • 11 01 z•,3 .,,, 3,~ 2 20 3 • '0 3,9 
s 02 0,, ~ .,,9 

•Ei. ? 11 01 3,,, -1,• ,,46 206 •• 6 4,1 • ,2 
s 02 27 •1,0 

~ ~ 9 141 ,,~ 
SED o• 11 ,e 12., 39, ~:s 17• ,4•E J3 <~ S! 1, • ... ~ "AG 3,7 

• . 0 ,6 O,H o.o• 
i 1 s DIR ,ea DJST ~z W•A w p ~ s 

T oz ~,, 1l ., 2• • 1 '' 
0 ,72 '56 J,2 3, 3 

16 
39 

S') J . ll ., 29,8 u • J '6 ! ' :, 7 132 3,8 ,,o 
5 •J,5 •, I 2 

; " Z • .. ., 3 'J I~ ~ I (': 1 I 11 ;i ,.2 
'' 3 

; H,5 1 • 9 
,E. • 1~ ., 3 t; I 2 • ': I :, 1 , '-C ti~ 5, 1 3,8 3, 7 

:9 ~2 '.'I I 1 
:~3 ;a 11 45 J9 • 1 I 9 1, 76 227 3,6 , . ' 

s •1 0i,5 2, 0 

! •I s "' '" seo 04 14 ,5 H , ~ 35, HS L79,73E 21. <1 Sc 1, 2 An ~.~ ,,2 . . 1 ,~ J ' 0 ~ 0 , 14 22 
~ 1 s 01~ ~ES OJ9T AZ ~• l . p w ! 

::z ;o 1• 5~ 0 ' '1 2 , ,6 202 4,5 
sTZ 1• ,o 51,5 • ~, e 3 , • 6 219 .. , 
~ IZ :., 14 '6 52 •t,9 3,~c 202 4, U 

=~ <;7 39 , ,z 
~ \! = i:' .. 4 57 ,. l , 2 •• '0 2~2 3,3 
: ~z f!I 14 57 1• ~IL 5,12 219 '. 1 

23 
:~z =:, 14 57 22 •~I 4 ,,~6 ?.77 ,,J 

~·, J :ea 14 57 28 ~'' 6,27 211 
42 

5; 11 
~ r: . 1• 53 59 : I 1 7 I~ 3 212 5, 0 

-l '1 "' '" s=~ c• 23 1, l~.~ •J,5JS 1 ?5, nE 3~ <• s• a•' 40 "1,i~ 3,? 

1 , 6 l , J 3 0 , 0 • 
1 • s DI• ~E~ ~:~T ,z .., .. . ~ ' 5 

... , ~ ~ . 23 J; 23 , 6 • 1 I 3 , ,,9 299 

fl\=- .. 23 3 5 34 ,5 • 1 ,5 1, , 1 24!. 3, 3 3,7 4, 0 

S• 49 J ' 1 . z :;,, \~ 23 1; 
'7 '' 

~ I 5 ? • • 0 ,2J '. 1 :;,. 51 •~I; 
a:s~ ·~ 11 • 9 

=~3 =?• 23 35 59 •~I ( ? I. 4 2~2 3, 9 ],7 

=3 "t 3~ ?2 1._ I!. 

J 'I l 5 ' 
,, ~:, 27,j ; I ~ 2,~9 JI 

J:i l : '5 ', 23 3~ 54 : • 3 ~ t 19 21, 3. 
, 
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1 '1 s 74/ ,49 
SEP o, 01 H '8,Z 41,865 173,76E 89 K1 se 1,s AV3 "143 ~.1 

•• 1,Z 0 I 0' 0,05 18 
~ 1 s OJ~ ~es DIST •z ~-· J p "' s 

•eL = 01 50 23 D,95 ,3 3 1 s 3,8 ~ I :i 
s 31,, • C,7 

C~3 p 01 50 20,S 1,5 1, 09 315 
ss 34 •1,2 

1~G p 01 50 29,1 D, 1 1,80 47 3,7 ~' J a 33 
es 49 •1,4 

~Al as 01 50 53 1,1 1,87 249 3'; 
c;oz s 01 ,o 5~ 0,9 2, 01 204 3,9 
nz es 01 ,. 14 1,1 2 I 72 10 J,~ 
~JZ 2 01 50 59 3,22 228 3,1 j' J 

s 51 2,,e 0,7 
1SZ iS 01 52 0~ •2,9 5 I 11 235 JI 7 

H ~ s 74/ 550 
SEP 05 U 35 06,9 38,73S 115,soe 161 K 1 se 1,2 AV3 1AQ 3,~ 

·-· 1, 1 0,0, 0,04 9 
• 1 s OJ~ RES DIST AZ ·-. . , "' s 

C'IZ IP 13 J' 31,0 1,3 o,,o 203 •,2 ~' 4 
e 49,Z 

,<'IP s 13 3, H,0 •1,7 0,83 346 
T'IZ BP 13 3, 3' 0,4 1,20 2•1 

2s ,s 2,0 
>ITZ p 13 3, 34 -0,1 1,20 52 3,6 3 I 4 

5 ,5 
J~Z p 13 35 •1,J 1,2 1,74 •e 4,2 3, 7 

s 36 o,., •O,J 
1~3 • 13 35 •2,1 QI 3 1,90 U7 4,1 ~.s 

as 36 o, -o,e 
e;z SP 13 31 49 0,2 2,40 65 !,Z 
•EL p 13 35 ,1 •0,2 2,67 197 3,9 3,6 ~.:, 

s 36 2, •0,2 
C~B s 13 36 39,, -1,, 3,33 224 ! '0 ~.,. ;;s 13 37 14 •6,0• ,,o, 220 .,, 
;i•z• ss 13 37 24,, •6,2• 5,5 0 2u, 4, 5 
1Jl • s 13 37 50 •7,0• 6,~o 216 
1sz• ES 13 JS 31 •7,9• 8,36 222 

-I ~ s 74/ "1 
SEP 0~ 07 25 24,5 37,99S 176 t 45E 181 ~1 SE 1,7 4VJ 143 ~.s 

·- 1,1 0,0, o,o, 9 
'• 1 s OJI! ~es DIST •z ··• ,I p • s 

-rz IP 07 25 4~,0 J •1,3 0 ,42 Y1 
:S 26 07 •1,3 

~'IP !iP 07 25 50,7 0 I 0 0 ,73 274 
as 26 10 • 0 ,9 

.~z 1• 07 25 57,9 J 2,0 1,4 0 119 4,6 .,, 
= 26 1~ 
:S 19 •1,2 

: ~z !P 07 2, ,~.9 J 0 I 9 1, 41 21~ 4 I 3 J,8 
e 26 27 

T~Z EP 07 25 59 1,2 1,60 170 4 I 4 • I 3 
2S 26 2,., 2, 0 

e;z p 07 2, 59,Z .. o •• l,68 81 5,1 •• 6 
!S 26 26 1,1 

T~Z iP 01 26 04 1,8 2, 02 233 
3S 34 2,7 

'1 ·~ :; JP 07 26 10,, .I • 0 ,3 2,74 1YS ... !,4 
H 

s H •2,4 
J~E =:, J7 26 10 •1, 0 2,76 Jn 
~E. :P 07 26 19,5 •1,2 3,55 201 •• 1 •,6 ~' 7 
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-----·····---···-···----···········---·--·------------·----·-··------···--· 
:S 27 02 -1.~ 

H ~ s 74/ ;52 

SEP 07 0~ 4B 42,• 32,99S 178,~o ll 536 ~~ S: 1,5 • 1'3 'iAJ >,2 

·- 1, ~ 0,24 0, 40 21 
~ ~ s ol~ RES DIST n ·· • ,I . " s 

EVZ :P 0~ 5J H 1,8 5,24 206 5 I J > I J 

ES 51 2S 1,1 
•HZ s~ 06 50 21 •1,5 6, 1 • U5 

• 51 23 
3'iZ cP 06 50 24 0 ,3 ~,27 205 

51 37 
:S 42 •2,1 

~~p SP 06 50 2il •0,3 6,86 U3 
T~Z :S 06 52 06 il, 0 7,52 208 
:'IZ 2P il~ 50 JS • 0,6 ] 1 19 216 

ES 52 12 1,0 
~~Q EP H 50 50,, 0 , 1 s ,n 210 

a 52 24 
:S 31 • 1, 5 

•EL. es 06 52 50 1,6 9,S2 211 ; '7 

ti ·1 s 74/ ~53 

SEP H 23 16 44,J J3,93S 179,HW 284 ~- SE 1,4 . \/:; "A3 ~I~ 

·- 1, 3 0,07 0,10 19 
~ 1 s DI~ RES DIS T •z ••• ,I p " s 

E:Z EP 23 17 51,, • l.' 0 4,22 203 4, 9 4,7 

:;s 1s 4~ C, 1 
J'IZ SP 23 1s 04 .o,; 5,26 203 4,5 •,2 

ES 1• 0 7 • 0 I 6 
J 'J E ::P? 23 1 S 0 ~ 0 ,2 5,53 2•& • '7 

14,5 
qp :o 23 1 S 12 j . 6 5,9~ 224 3,9 J,~ 

:;s 19 22 2, 0 

;u EP 23 18 22 Q I 6 b,5' 263 
c~z :!P 23 1s 23 0 , 2 6,76 216 

30 
i:iS 1~ 41 0 ,7 

53 
~ ~G :P 23 l. s 36 • 1,. 7,94 ~10 

;;s 23 04 •2,5 
14 

CIZ - 23 1il 2J 1 0 ,34 l.69 
;;s 21 oz 1,7 

~ ~ s 74/ 5;. 

seP 0 ii 23 l5 12,J 33,57S 179 1 34W 266 KM S: 1, 4 .vJ ~63 > I 1 

1. 3 0, O 7 0 I 08 17 

" ~ ; DI~ 'l::S DIST AZ , .. ,I • ,I s 
::z ? 23 H 1~ • O, 5 4,19 204 5,2 ; I' 

s 37 12 C, 1 
~rz p 23 36 u • 1, ~ s,,e 215 ,,s ~. 1 

37 21 
J~Z p 23 3b 32 0 ,2 5,22 203 5,3 ,,, 

s 37 34 • O I D 

O~E p 23 36 37,2 1.s 5,52 ,•e 4 I 5 

<~• 0 23 3~ 40 1, 1 5,61 224 
37 s, 

:u p 23 36 4 ii •0,3 ~,64 263 
s 3~ 03 .z,, 

C'lZ p 23 36 5Z,1 1,7 6,73 2H 
37 01 

s 3~ ~. 4,7• 
1~Q 0 23 37 o; • J '1 1,,0 Z1 ~ 

s 35 34 [ I 3 

,ei. s 23 JS 54 1,1 o,H 211 5, b 

: I Z 23 3/ ., lQ,~O 1•9 
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------------------------·-----------------------~---------·····-···--·~----i:S 39 2~ •1,8 

H t\ s 74/ ,55 
SEP 10 1 j 45 26,3 39,49S 176,02: 12 ~~ S!: I 6 AVJ ~•G JI 1 

•-
0 f 7 0, 0 3 0,03 R 

~ ~ s 01~ ~ES 01ST AZ ··• ,I 0 ~ s 
.~z IP• 1, H 43,7 a -0,1 o,s, 0 • '1 ~.2 

:s. 55 • 0 ,3 
HZ ~P• 15 ,; 4;,5 0 ,3 0,93 266 •,1 ~.z 

2 5Z 
:S• 5S 0,3 

nz 5? 1, 45 53 1, 71 332 3,6 
EP~ ,,., 1,5 

c~z p~ 1, ., s~,9 -o., 1,9 4 278 4,1 ~.s 
CS• 46 28 - 0 ,1 

~~3 i:P ~ 1~ H 0~ •0,4 2,25 239 3,1 
~~p P• 1' H 11,Z •0,8 2,49 308 3,4 

H 11 s 141 556 
seP 10 1~ 09 19,9 37,23S 177 1 53E 183 K~ SE 1,5 lVJ ~•:; ~ I 0 

·- 1,4 0 I 0 7 0,06 9 
~ ~ s 01~ ~es DIST AZ ··• ~ p w s 

• TZ IP 18 09 •6,6 J •O, 6 0 ,87 Z10 4' • ~' 1 
es 10 07 •1,3 

EvZ iP 19 09 46 •1,6 0,93 120 4,3 ~ I J 
s 10 03 
BS 10 1,0 

G~Z IP 19 09 5Z,9 JS• 0,8 1, 47 165 4, 4 • I 4 
e 10 10 
as u •0,9 

~qp !P 19 09 5' 0 ,3 1,73 2•6 3,5 
5S 10 22 0,5 

TU a 18 10 o, 2,39 193 !,4 
iS 37 2,6 

c~z EP 19 10 o, 1,, 2,51 218 J,5 ~., 
E 40 

1~G p 10 10 11, 1 0 0,e 3, 74 205 3,5 3,9 
es 11 OJ -o,e 

.e. es u 11 22 •0,9 4,58 207 ,,l 
~ ~ s 

7•/ '" SEP 11 1@ 46 35,9 J,,o,s 179, 8411 33 ~~ S!: 1,9 AV3 ~• G !,2 
·- 2,4 0, 10 o,u R 

~ 1 3 01q RES DIST AZ ··• ~ p • s 
EvZ :P 15 47 2l. l.,5 2,94 206 4,~ 4,, 

e u 01 
nz eP u 47 31 •l.,4 3,58 220 4,2 
J~Z !:P 18 47 H 0 I 4 3,97 205 ',1 ,,0 

es 4S 20 2,2 
~~· so l.& 47 43 •0,5 4,70 231 4 I 1 

• 48 11 
es 33 •2,4 

~~= :P 18 47 46 l.,3 4,79 200 4, 3 
nz a•1 l.3 47 53 2,• 5,22 ,10 'I Z 

l!S 49 48 •0,0 
=~z i: l.9 49 12 6,19 27• 
T~Z 1a 4! 12 6,19 227 
i'l• 2P 18 48 03 •2,2 6,61 212 

49 57 
:1z ES 18 50 23 •1,3 9,24 165 

~ ~ s 74/ ,,,;, 
SEP 12 22 • 1 36,2 32,24S l. 78 1 8211 485 K~ SE 1, 1 AVJ ~•3 ,,5 . 1, 6 0, 13 O,J6 ?7 

" 1 s ~ I~ RE S ~IST AZ ··• ,I • ,, s 
3H , 22 43 22,9 1, n 6,S9 201 

s 44 4, • 0 ,6 
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<~· • 22 43 27,0 0 , 7 7, 32 ZH 
c~z • 22 43 36 . a ,9 5, 32 212 

: 4; 15 
1~0 ? 22 43 49,0 • 0 ,9 9 , 54 207 

: 45 31 
s 36 - 0 ,2 

.e~ s 22 4> 54 1,2 10, 39 2U8 ;.; 
:o~ i;S 22 46 07 . Q,4 11,13 U5 

1 ~ s 74/ 5~ 711 

se• 12 23 32 22.• 32,12s 173,96: 3J ~~ Sl: 1,5 "1J 3 '1AG 4 I 4 

• . 1, 3 0,07 0,09 R 
~ ~ s 01~ RES 01ST AZ 

., _. ., p " ; :u c•N 23 32 58,2 •2,4 2,55 205 4,3 ~ I 4 

33 12 
s~ 30,7 1,1 

E 33,3 
S• •1 0 ,1 

J~E :• 'l 23 33 17 1, 1 3 ,67 175 4'' 
s•i 56 • 0 ,9 
S• 3' 1' • O, 4 

q• =·~ 23 33 ·~ - 0 ,1 5,94 168 
s·, 34 52 0 I 2 

~\/3 a• ~ 23 34 24 1 , 9 :,,;, 172 

1 ~ s 7•1 "8 
SEP 13 1) 8 31 21,1 40,995 174,30:: 12 ~~ SE 1,5 AVJ •UJ • ' 0 .. 0'' 0,03 : , OJ R 

~ 1 s J I~ ~ES DIST •z ··• ., p ., s 
..ie ... 1?• a s 31 31,8 JS: 1,2 0 ,46 l,3 C 4, 1 

SG H, O 1,5 
~ ~ . 1•• OS 31 39,l • O, 1 c, n b6 

OQ 4 0 , 3 • 1, 1 
:s3 5; 0 ,5 : ,a •• ( 06 31 42,0 •1.1. 1,19 265 

<<Y :P~ , 08 31 46 ·1,5 1,50 198 
ra :P ,·i OS 31 53 1,2 1,so 2 3 , 7 J'. 

:S• 32 19 1,5 
=~z =·~ JS 31 54 -a,9 2, 05 28 • '4 4';: .. 58 , 0 0 , 5 

32 0 0 , 0 
•:; JJ,O ) , 3 
s~ 22, 0 (. ' 3 

ES3 29 •1,1 
T~Z i; , s 32 OS 2 ,4 0 ~4 • '2 

:S• 3' ·1,6 
G?Z E OS 32 32,5 2,97 20 4 3, b 

<~ • :~'l OS 32 12 (_; I 9 3,21 H 3,9 J,S 
23 
3; 

!:S• 33 04 4, 3 • 

3~ Z i:5'1 OS 32 58 - 2 , ; 3 , 70 52 

rEL T K~R ORI ( 68 > ~~ 111 

-i a s 74/ ~5 9 

se~ 14 04 36 23,4 4b,97S 1b5 1 43: 33 <• SE 1,9 .. I/ J '1 ~ j • '2 

2' J 0 , 10 0 , 11 0 

-i 1 s JI~ 'l:S JlST ~z • • l 
., 0 ,I s 

~'l • • ·1 J4 3~ 53 .. r, 2 1,93 53 ! I 3 

s~ 37 l. 7 1,5 
~•z .. , o, 3b 57 • 2 , 2 2 , 37 ~4 ( I e, • '.I 

s~ 37 2b · C,3 
•sz ·~ J4 37 Ob • C, 3 2 , 58 .58 JI 9 .. '2 

5• 5 , "' 2 I ~ 

:nx ?~ 0 4 37 03 • 1 ,1 3, J O 62 • , 2 • '3 

s •i 4b 2 , 2 

:l1Z 04 37 3c A,27 65 • ' 2 • '3 
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----·----------------------·---·-------·--··--·----·--······ S• 33 3J -o,, 

1JZ p~ 04 37 33 2,9 4,63 ,2 
JS 27 

• 1 s 74/ '60 SEP 14 o, 29 56,9 38,11S 176, 49E 159 KH SE 1,3 AVJ ~AQ 4,6 •. o.~ 0,03 0,03 6 
~ 1 s 01, qEs DIST ~z ~-• :,I p ~ s 

~~p IP 05 30 22,0 UNW 1, 0 0,77 284 3,0 >,3 
:S 40 0 I 5 

C'IZ p o, 30 27,2 1,7 1,31 214 ,,, ~.~ e 27,8 
e 33 
es 46 -1,, 
e 52 

G'IZ IP 05 30 2b,7 UNE 1,1 1,32 114 4, 3 • '2 
i:S 47 -0,7 

T~Z p 05 30 29,7 u 2,7 1,46 Fo 5,2 ,,6 
es H •1,2 

i:CZ IP o, 30 29,6 u C1 3 1,68 76 5,J ,,z 
eS 54 •0,3 

AJC IP o, 30 31,1 u -o,o 1,85 U2 
T'IZ ii> o, 30 36 3,5• 1, 97 236 3, S 
G3Z i> o, JO 3Z,3 •1,2 2,C6 337 2 I 8 ~'IQ IP o, 30 41,2 u 0,1 2,62 197 3,7 >,2 

31 07 
O'IE 2P o, 30 44 0 I 1 2,89 323 4' 1 ~eL IP o, 30 51,0 u 0,1 3,43 202 6, 3 3,6 >' s 

!S 31 31,5 -o,e c~z iiP o, 31 07 •1,6 4,79 319 
CIZ e o, 31 '4 1,a, 140 

i:S JJ 1~ -o,e 
1 M s 74/ S61 se, 14 13 26 14,0 38,43S 175 1 93E 174 KM se 1,3 A VJ 1•~ ~ I J •• 1,3 0,04 c,o, 10 

~ ~ 9 01~ ~ES DIST AZ ~-· ~ p ~ s 
<~" p 13 26 38,9 USN 0,2 0,59 329 ~.3 

ss " •0,7 
C'IZ p 1J 26 41,Z 1,2 0,82 201 4, 0 
T,Z p 13 2~ 4,,J 1,3 1,J2 148 4,5 ,,z 

ES 27 0~ 1,8 
3'1Z • 1~ 2~ 47,Z •0,1 1,66 98 3,, 3,~ 

es 27 11 •2,0 
1~Q 1• 13 26 '4, 1 u 0,7 2,21 189 4,6 3,i 

i!S 27 23 •0,7 
•~L SP 13 27 oz •0,9 2,99 19 7 ::;,6 

i:5 40 •0,5 
CJ9 es 13 27 54 •0,5 J,62 222 ~., 
~ 1 s 74/ ,11, 

SE" 1, 01 00 38,1 39,60S 174,57i: 146 KH SE 1,8 lVJ "1A 3 •.1 •. 1.2 0,05 0,06 10 
~ 1 3 ~IR ~=~ DIST lZ ··• ,I • ~ s T iZ :P 01 00 5~ 0,2 0,44 HO :5 01 14 •C,? 

=~z 1• 01 01 03,0 J 1,6 0,65 62 4, 7 •• 3 :S 21,, 2,2 
i~3 • 01 01 06,4 1,5 1,23 14 6 : a 
•EL IP 01 01 1J,3 UNII 0,6 1,69 175 • '2 4,6 4,6 s 31 •3,0 
T~Z p J1 01 12,5 2,2 1,74 89 4,0 4,J s 3~ 1,1 ~.• p 01 01 12 QI 7 1,54 25 3,2 J. ~ s 36 •D,9 

55 

I 

l 



1..0C~I.. =~~T~JJ~~:S 2J'I 

-----------------···----·-·-····----------·--···---------·-·-·~------------:J9 • 01 01 13, 0 • 0 ,5 ? , C 4 2~3 
•HZ ;:, 01 01 13 •1,3 2,48 50 3, 6 J's 

::S 49 •1,9 
;; ·iz IP 01 01 2j,1 1 I 0 2,S5 71 J' 9 •,l 

:S 57 •2,3 

i ~ s 14! >63 
SEP 1, 02 01 21, 1 36,,5S 179 1 77W 187 ~H S= 1 , 1 "\I 3 11q • 's ·- 0, S 0,04 0,05 B 

~ 1 s DI~ ~ES DIST •z •• • J • " s 
c;z ! ? 02 01 5~,1 D .o,4 1,76 229 5 I 6 ,,J 

es 02 24 ? t 2 
Q~Z p 02 02 07,2 u - 0 ,2 2,73 219 4, 6 ~I' 

l:S 43 -0,2 
•TZ • o, 02 09,3 • 0 ,9 ?. , 95 2•0 5, 5 
38Z =p oz 02 20 •1,1 3,S4 274 
~~p • 02 02 23,0 USJol 0 I 1 3,99 24B 4'. 

:S Ol 09 •1,6 
T~ Z go 02 oz 24 0 I 6 4,CJ 221 3, 0 4, 9 

:S 03 14 Z,• 
c~z EP oz 02 31 QI 9 4,55 2J3 4, 7 . '~ 

E Ol 33 
J~E ;p 02 02 3, 1, 6 4 , 61 27B 4 I; 
nz i!P 02 oz 4' 3,9• 5,32 239 4, 3 
~~Q IP 02 02 41,J u •1,2 5,51 221 4, 3 ~I' 

5 03 38 
!S H 0 ,3 

#=~ ; ,o oZ oz 54 0 ,3 6 ,36 220 , .. 
3S 04 a, - 0 ,7 

=~z • 02 oz 55,9 0 0, 3 b,51 287 
: I Z JZ 03 19 7,79 163 

;;s 04 Ji1 • C,5 

1 ~ s 74/ 564 
SEP 15 J~ 16 iy•, 7 37,~65 179,16E 33 ~~ S: 1, 8 A'/J "'" ~ •,s 

·- 1,'} 0, 0 5 0 ,06 R 
i ~ s JI~ qES DIST H ••• ,J ? • s 

::CZ tP~ 05 16 26,1 u 1,5 0 , 49 2•6 
1~Z l' 'I JS 16 J,,9 09• 2, 8 l, 33 222 
• r z tP~ oe 16 4~,4 u 0 , 5 1,75 259 
T~Z 0~ n 16 5;,1 D 1,7 2,63 223 5, 1 >,l 

::S ·1 17 27 J' 1 
~,? IP~ 08 16 57,2 u · 0 ,3 Z, oB 2•4 4, 9 ~., 

s~ 17 29,0 • l, O :;,z ·~ oa 17 02,1 u -o,e $,ZB 295 
::S~ 37 • 2',; 

•J= 1P~ OS 17 01,z D 0 , 1 3,5B 282 
:•z :o•J 03 17 12 -o, 2 3,96 214 

:S~ 55 • 1, Z 
T~Z =·~ OS 17 1~ 2,6 4, ') 5 246 .,. . '~ 

:. e OS 
~~il p ~ OS 17 lJ,2 •1,1 4.!,1 223 '' 6 ~., ·~ J'IE ?~ OS 17 16,6 "' • C, 1 •,29 295 •• 7 

:S ~ 13 04 • 0 I 3 

·=- ·~ OS 17 24,7 ·1,2 4,~6 222 ; '4 •,e ,,z 
:S~ 1, B ·1,6 

:,z •·1 OS 17 4 2, 9 UNI' 0 ,9 6, 16 300 
s·1 1, so 0 ' ~ 

:1z o ,l OS 17 51 • 3 , 3 ] I ) 7 3.54 
s·1 1• 06 -5,2• 

~JZ • ·~ OB 1s 21 • 0 ,7• ;, , 12 223 
S'I l;, 56 • '. 3. 

1SZ • o l J9 l> •e l,7• 1 J ,96 227 
s~ 20 39 • 5,1• 

<:(.T 0 •TONU! ( 3 7) 
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·······--·-·-···-·-·-·-··---·---------·--·--------·--······-------······-·· 
~ ~ s 74/ '65 

SEP 1:i 11 09 ;i0,3 36,31S 176,76E 33 !(~ SE 1,~ 4VJ "143 ~-~ 
·- 0,7 0,04 0,05 R 

~ ~ s on P.ES DIST AZ ·-· 4 p • s 
ECZ p~ 11 10 03,0 D 0,7 0,64 34, 5,5 'I' 
3~Z JPN 11 10 05,6 J,O 0,67 240 
,nz JPN 11 10 1Z,3 u .0,9 1,43 293 
T~Z JP~ 11 10 22,0 0 1,7 1,95 230 5,4 ,,o 

: 4s,, 
J<RP JPN 11 10 27,J J •1,5 2,57 278 4,5 ! I 2 

; 31,7 
P• 33,8 •1,8 

E 5J 
:J3Z p~ u 10 42,1 2,6 J,35 JO 8 
~~. ·~ l.1 10 H,4 0 •1,1 J,42 227 
•JC IP~ 11 10 40,8 0 •0,4 3,48 Z9J 
nz SPN 11 10 43 1,0 3,53 2'4 4,2 JI 1 

es~ H 21 •0,5 
~EL ·~ u. 10 50,8 J •1,3 4,Z7 22, 5, 1 4,9 ~.2 

iSN 11 40 o,, 
o~e IPN 11 10 53 0,1 4,33 304 3,2 JI J 

UN 11 40 •1,0 
cu p~ 11 11 19,0 0,2 6,25 306 

ESN 12 27 •0,1 
CIZ :P~ 11, 11 23 •1,2 6,6, l,49 

es~ 12 33 •3,7• 
rliLT ORATONUJ ( 37) 

H ~ s 74/ '66 
se, 15 11 44 29,9 38,29S 11e,,2E 33 K~ se 1, 6 4VJ ~•a !,l 

·- 0,6 0,03 0,04 R 
• ~ s o,~ RES DIST •z •·. " p • s 

G~Z p~ 11 44 •J,Z Z,9 o,,3 228 
E 94 

E~Z ,.~ 11 44 40,2 0 •1,1 0,60 2 4,7 !,3 
es~ 51 1,4 

TJA -·~ 11 44 50,5 1.,0 1,19 244 4,1 ~.• 
ESN 45 07 Z,9 

•rz JPN u 44 49,8 J •O • 4 1, i?4 284 ,,, 4,4 
i 56 
:S~ 4, o, •0,4 

T~Z ·~ 11 44 59,1 1,4 1,93 226 4,3 4 t 4 
5S• 45 26 •0,9 

~~? l"N a 4' 04,9 J,1 •0,9 2,38 278 J,9 J,3 
es~ 31 •2,0 

=~z a•~ u ., 08 0,6 2,~9 248 3,6 ~ I 0 
E 28 ,s~ 37 1,2 

1~3 ·~ a 4, 16,9 •1,6 3,Jl 224 4,1 3,l 
ES 'l "·' •0,1 

•EL e?~ 11, 45 29 •2,2 4,16 223 4,5 4 I 0 ,,4 
!?• 41 •1,4 
es~ 46 16 •O 1 4 

:1z el 11 0 10 6,71 148 
es·i 47 19 •0,1 

reLT OHAJO (28) 11H I~ 

-1 1 s 74/ 567 
SEP 16 04 04 12,2 31,,0s 176,60• 25~ K1 SE 0 1 6 AVJ 1~G ! I 0 

•- o.~ 0,0, 0,04 6 
~ ~ s DI~ RES 01ST •z --~ " . " s 

nz I• 04 04 ., '9 0 •0,5 0,66 152 J,9 
<~• I• 04 04 48,6 J 0,7 o,~9 238 J,~ 

:S 05 15,; •0,3 
J ~Z 1• 04 o• 53,0 ' 0,3 1,68 138 4, 4 •,1 

:S 05 24 0' ~ 
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~-13 p 04 05 03,, •0,6 3,33 195 4, 2 J,~ 

ES 53,5 ~,3 

~ '1 s 7•1 ;i 68 

SEP 16 11 •o 21.~ 32,2~5 179 I l4J 504 ~" SE 2, 1 AVJ 'iA j . '; 
·- 1,! 0,2, 0 I 50 27 

~ ~ s il l~ RES DIST ,z .,_, ., 0 ~ s 
e;z EP H 42 o, 2,9 5,~6 197 5 1 0 ~. i 

25 43 15 1,4 
•Tl i:P l.1 42 OS •1,5 6,43 ZO? 

as 43 28 •2,0 
QU ;P l.1 42 10 •2,1 6,70 198 

s 1,,0 
es 43 33 -1,e 

~~· :=> 11 42 H 0, 6 7, C 2 215 
TJA 2? a 42 u - ~ ,3 7,10 203 

:S 43 4Z . o,J 
TU EP 11 42 26 1,7 7,89 202 

iS 43 51,5 2,7 
:H p 11 42 26,S o ,e 8,15 210 

; 44 OJ 
T~Z eP a 42 3J 1,6 8,57 215 
"~Q • 11 •2 3'' J -3,8 9,30 205 

35,• 
:S 44 22,, •1, 0 

Wi:l. ~p 11 42 •e 0 , C 10 ,1• 20 6 

ES 44 41 1,3 

H H s 74( ~69 

SEP 16 13 38 0 4, 3 3B,22S 176, 22: 180 K~ SE :'1Y ,v:; '1A J J' ~ . . 0'" 0, C 3 0 , 03 6 
~ ~ i JI~ RES 01ST ~z ., _, ., p ,, s 

~~p IP 13 39 Jo,Z J 0'. C,H 299 3,9 ~ I 1 
:S H . a,, 

,ITZ Io ' 13 JS u,z J • O 1 8 J ,65 69 3,8 ~, 7 

ES 44 •5,8• 
;u 1• 13 39 34,2 0 1, 1 1,11 zca J, 9 

T~Z • 13 33 37,0 1, J 1, 4 1 161 • ' 0 ~I' 
:S H '1 1, 0 

J ~Z EP 13 33 36,' 0 , 1 l,48 107 3,6 ~ I 1 
5S 

iiS 3• OJ • 1, 1 
e: z :;P 13 JS 41 Q I< 1,92 15 4,3 ~ I J 

:S 39 01 o, o 
~~. • l.3 JS •~,9 • O, 1 2,46 193 • '2 j' 1 

ES 3• 2J iJ I 1 
•=l. p 13 38 56,0 • O I? 3,~6 200 4, 3 ~ I J 

:S 39 36 ., 1 I 2 

H ~ s 74/ ,1 0 

SE? 1~ 1> 35 31, 1 32,61S 179,25 • 434 KH 5; ;,,; t ,_, J -1:.:; 4, 7 . . 3,< 0, 19 Q I. 2 ?9 
~ " ) J l ~ o=s J JST 4Z • · 4 

., , J , 
e:z 15 37 04 5 I 38 199 4, 5 4' 7 

eS 38 11 2,• 
J ~= :P? 15 37 H 1, 7 6 ,16 ZJ? 
,irz l.5 37 01,1 6tl,S 2U9 

:S 39 13,5 • 5, 1 
3~Z :o 15 37 OS .z, o 6 ,41 199 

:s 35 n 0 , 9 
~,P ;? 15 37 15 G, 8 6,ao ,n 
TU :? 15 37 23 • O, 2 7, b 2 2U4 

:S 3~ 54 2d. 
~~. 

, 15 37 B,J -o, e ; I >~ 2Ub 
:S 3• 2) • '.) . 3 

•=l. .s 1, 31 3 Ji I, J '7 ,,39 207 
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I ~ ~ 74/ 571 

SEP 16 16 24 41,s •~.21s 1'6,43E 12 <M SE 1, 4 h'G HAG 4,6 
• - 1,4 1, 0 2 0, 0 3 ~ 

~ 1 s DIR =tES DIST AZ •• A w p w s 
,AZ 1•• l~ 24 3,,1 ~ 2, 1 0,71 193 
rqz l Pt, 16 24 J5,? 2, • 0 ',, 25 ~-,:. I Ot' 16 24 36,1 1, 0 0,93 20 
=~z t•• 16 24 42,J 0 

'' 6 
1,7.2 326 

T J ~ ·~ 16 ?. 4 45,? -0.1 1,~l 22 4,7 
'' 0 53 

:S~ 25 06 0, 7 
-IE. lP 'I 16 24 46 I:. u •1 • 8 1,66 229 4' 1 4,9 ,., 

•• 5'1,2 o.~ 
i:S~ 2, 07 -1,e 

T'i l =·~ l~ 24 ;2 1, 0 1,~e 302 4,6 4,3 
es:; 25 24 '. 6 3'JZ ·~ 16 24 51,1 •1,' 1,,9 39 4,5 4,6 
E 2; 07 

- 11 
:;3~ 16 •1,0 

~TZ ·~ 16 24 
"' 0 

•1,2 2,27 11 4,6 ,,, 
i:?3 25 C6 0,3 
ES~ Z1'' •2,2 

~u 1 • ~ 16 24 ;, , 3 u•iw •0,6 2,39 343 4,6 
e•~ 2, 06 •2,1 

C)3 ·~ 16 25 04,2 • 1, I. 2,Q5 252 
E 15 

ecz ~~ 16 25 05,7 -~., 3,01 34 5,0 4,, 
:9~ 4i!'' ,,e 

:;9z =·~ 16 2, H 0, 2 •.~6 349 
~41 5?•1 16 2; 36 • O, 7 4,43 237 4,6 

:S~ 2:i 12 ·•,3• 
3PZ ., 16 2, 20 ,,,e 218 4,9 

:S~ 26 12 ., '6• 
O'JE =•~ 16 7.; 32 2,2 4,72 339 4,3 

i;P3 )6 0, 7 
CIZ ·~ 16 2; 53,0 0, 4 6,41 12s 
cqz =·~ 16 2, " 1,2 6,,o 331 
reLT IM SOUTHfRN HAWKES UY A~D MAN~W4TU, 
HAXIMUl1 INTEMSjTy 1111 V AT 'IOAWH4N80 ( ,, ) l~D TATlRAMOl 163) 

" ~ s 741 ,n 
SEP l6 23 37 06,6 4C,79S 177, OE 12 <P1 SF i!. 0 •~o MA~ 3,9 ·- 2, 0 ', 10 C,09 ~ 

" 1 s CIR ~ES Dl!T AZ ··• w p ~ 8 
:AZ :S~ 23 ~, 38 •0,6 O,Q4 263 

51 
T~Z •• 23 37 27,, •3,0 1,~3 338 4,~ 
'1 ' l J ~~ 23 37 34,0 i I 2 1,32 2 76 J,7 3,' 

42 
:S:l 5il, 5 1, 7 

TJ, ;OJ 23 37 47 ) '0 1,99 353 ,,1 
•E. i:S~ 23 39 o, •1,3 2,10 255 3,7 
=~z ·~ 23 37 40, S •J,9 2,16 311 4,4 4,2 ,. 43,4 •!.,3 

36 03 
:l 'Jl ::•~ 23 37 44 ~, 1 2,19 12 3,8 
<q• 23 37 47 3,23 332 3,6 

::5 ~ 35 35 1, 1 

• ~ s 141 ,13 
S:• 1~ 2J ,a 1 •, 3 31,99S 179,14W 4H <~ s~ i!' 3 A v>G ~AO ,,9 . - 2 I:, 0,1a 0 ,29 2~ 

" " s 011< ~ES DIST AZ ••• w p ,I s =~ z :e11 23 59 41,' •2,4 &,10 199 .. 
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--------·-·---···-·----·-·-·····---·---------·-·-··~---·--·~---·--·-·-··-·· :9 24 G l 04 • 1, 2 
:) I: ;;, ;: J 59 ;~ j I 2 6,~5 13 3 
,.i •z • 24 CJ 0 O, 5 D 2'. 6,97 'l6 

:S 01 19 •~I 2 
:; •1 z ;;o 24 10 J !. • ::i , 1 ,,u 199 

cs ~1 25 -~,4 
;~z cP 24 00 0 O, 5 •?.' ?,31 247 
~q, :P 24 oo 07 2, 5 ?,44 21• 

01 H 
TJ4 24 n1 JB 

'' 54 
203 

T~Z :S 24 01 '1 1 '' 
8,33 20 2 

~" Z • 24 ~ J 1,.~ 1,. 8,49 209 
:S 01 ;,,, 3, 0 

T'!Z =~ 2• no 24,5 2' & 9,no 21 4 

·~ J 
:? 24 co 27 • J' 2 9,?4 2 0 ; 

3' 
02 09 

:S 16 • t IQ 

:•z 24 no 33,J 9,,, 201 
:S ) z 19,5 1'. 

,1;, _ cS z• 02 33 • 2 I 3 p,,s ~o & 3, 9 

~ s '4/ 574 

SE' l7 )J l J 3 7 IQ ,, , 2 ;s 11s,;2e JJ (~ S" 1,. ,~o "IA~ . '' . - :) '' ~.)3 IJ • 0 C ~ 

~ '1 ~ DI~ ~ES "l~T ,z ••• >I p ,I s 
) 'I ! 1 • ~ C3 ~3 51,J 0 2 I~ 

n ,55 22 5 

: : l ·~ ,; J C 3 4 :;, . ' 1, 2 i , 5 6 2 4,8 ,,, 
:S~ 56 •, I 9 

T ,) ti. 1° '1 03 OJ ,s. , D ' '; 1. ' 1 242 . ':;, .. , 
:s• ~· 17 , • 5 

• • 7 1•~ OJ n3 5B,2 D :i. 0 1,24 28 2 
qz 1 • ~ ;, J r. 4 ~ 8, 2 D t I§ 1, ~6 ?.2' 4,9 4'' 

26 
3• ,,, , ·, C3 04 1 J , 4 • j I '4 2 1~6 277 J,7 3'' 

:S~ 39 • 1, 0 
: ·: z 1 ' '• CJ C4 16 ,' ,J J '? 2 I ll! l, ?.47 4,5 4, 4 

::> • 23 1 . S 
:s1 44 • J ' J 

:AZ = :J -~ ·J ' H ~ 4 I 5 • , I 4 3,19 a3 
:S 'I 0 ; "' 4 I J • 

Y " "" !' ~ 0 3 G4 z~. ' " . , ' ~ 3,,3 22• 4, 5 . '] 
' ' J 

:s" 05 03 • i ,' 
T 'J Z :•i 0 3 (i 4 30 2 , 6 3, ,7 2 5 3 3,7 

as 1• 
,1:: . ;: ~ '1 03 04 37 "' 1 If! 4 ,19 2 2 3 4, 9 4, b •• 9 

: 5 ·i r; 2• - ~.t 
: l Z J3 r, 15 6,•o \ . 8 

: S I ~ ~ 2 7 . .. ' I: 

r ;: LT OR4l ONU I ( 17 l 

~ 
741 57' 

s=;J :1 Jj j; :,,1 41,419 17 4,l~E l? {• s= l, 4 ~v3 ••O '!!IQ . - 'j I' J. J2 0 , 0 3 ~ 

4 1 s .>!~ ~cs ' I~T "z ••• • ? ., 
' •E . I'• 0 3 ·~ l 9 1 !. J • j I~ c, •e 75 J,2 

::-:; . 20 1_ I J 
<~ ( .. (1 3~ 2~ t 

. J • 2 I J ~ '' 7 p9 
:3• •• - , , 4 

:13 ,. OJ 3~ 31 , 0 j ' J 1, •. 2 1 S ~ 
1• 1 '.i ·~ Cl 3~ 33 , , ,1 .. 1,'19 ;2 4, 3 1,9 

s., ;, "' "I I 5 

:•z ,_ J) ?:~ 4J •"'II ; 1,~ , 7J 
37 aJ 

T ~ , .i ;3 3~ 5; •,.I' 2.'3 ",~ 
53 37 25 •'II q 
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4 '' 

•.~ s;; 37 32,5 .,,s 
GPZ ,. 03 3~ 57 1 I 7 2,~4 20 ~ 3, 4 
~~· ?• OJ 37 1~ 2 I J 3,~4 17 3,8 3 1 B 

55 
35 Oc 

" ~ s 741 '76 SEP 17 05 26 12, e 50,JLS 163,63E 33 ~H SE 1,2 -~Q ~AQ •,6 . . 1,2 0, 0 4 0,09 ~ 

" 1 s DIR ~es D!~T AZ W•A w p ~ s :sz ! p 03 27 16,, 1,5 4,30 128 
! s 2S 01,7 •1,0 ,1oz p c, 27 21,2 • 1 I~ 4,93 4~ 4,7 4,7 :5 28 11 ... ,. 

~ -1~ e• a, 27 z4 •0,6 ,.~1 34 
'' 8 :S 25 20 0 I 1 

RO( ~p a, 21 3' •2,1 5,94 42 .. , 4,1 
46 

es 2D 42 -~,3 
"ISZ p 0, 27 39,6 -~., 6,~8 30 es 25 46 ~.3 o~z s• 05 27 ,1 •J,2 6,98 49 

E ?e ,1 
J•Z e• c, 2~ u 2, 1 9,83 0 es 29 ,2 0 I 7 
:03 =· 05 25 45 , • 9 10,~6 39 

~ s 141 '71 SEP 17 16 H o,, 0 37,68S 178,SOE 33 <H se 1,6 4V3 ~.~ 4, 0 . . 1. ~ 0, J 5 0,06 ~ 
; ~ s illR ~:S DIST ,z W•A ~ p ~ s e:z ·~ 1~ 34 11, 0 •O,P 0,20 26' :S~ 19 1,1 

G'I Z ·~ 1~ l4 24,7 i) , • 7 1 • 1; Z12 3,9 3,9 
9• 42 n,J 

,ITZ p~ 16 34 29,1 u •0,3 1,47 297 4,4 4,3 •• 31,7 0,1 
35 

T J~ ;P~ 16 H H 2, 1 1,7Z 229 4,2 4,J 
:S~ 55 2,5 

PZ ·~ 16 J4 '11,4 .,,2 2,•3 ~19 4,J J,Q 3; 14,9 
I(~• ;P ~ 16 34 43,1 • 0 ,9 2,60 264 J,, 

ES~ 35 12 •1,4 
T~Z e 16 J;j o, 3,79 24' 
'1~3 =·~ 16 34 59 -~. SJ 3,91 220 4,0 3,7 :Si 3; 45 • 1 I' J " = ;P ~ 16 35 o, 1 •• 4,04 297 4, 1 •::. es i 16 3~ 0• •?,2 .. ,, 220 4, 1 :iz ;S~ 16 37 05 0, 7 7,H 152 

" I 741 ,1, 
SE? 17 2J J7 ;;; '7 39,583 176,46E ~29 <~ SE 2;0 ~ ,J ~ ~.r- 4, 0 . - 2, ~ 0,09 0,07 2, 

; 1 s DIR ~ES C!ST H •·• " p J ! nz ! , 23 OS 11, 4 J •2,4 C,28 94 
18 

:·1z , 
23 ~-1~. ~ 1,0 n,91 293 3,9 

'' 3 s 32,, •1,4 
TJA 0 23 OS z0., u 1,S O,Q4 3, 4,2 4,3 s 38 ?,6 

c~ 1n 
'1 " j 

, 2J JS 21. ~ .; ,,1 1,•s H~ 4,1 1,9 
t!Y 1 5 
57 

:AZ 23 os z-..:? 1, 9 1,1J 138 
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56,' 
'J ' IZ p 23 OS 23 •1,, 1,53 33 

'' 0 '' ~ Z9 
H 

s ,; • 1'' 
T'I Z 23 c, 4J 1,b6 ,33 
<q• 23 OS 46 !,~1 3]6 J,4 

s ;, , '' ~E~ 2J oa H,1 • ~ t 7 2,t• 217 3,6 4, 1 4' e 
E 09 03,9 

H 1 s 741 "' se• 15 o, 45 04,6 3S,H9 115,9\E 152 <~ se 1,4 4~l "1•0 4,, . - 0,9 0,03 0,03 ! .. 1 s u1q ~=s D!qT IZ ••• ~ p J ' -~z ? 09 43 29,6 u J. 4 0.!5 99 
e 46 

~NZ ,, o, 4' 27,7 3,7 0,63 2~6 4,0 
<q• !• o, ,, 27,9 0 ,,o 0,77 ,;a 3,8 J,7 

:S 45 •0,8 
TU4 ;P 05 4' 31 1,' J,99 100 4,3 

'' 1 : 43,9 
:S 49 ) '2 

•TZ IP o, ,, 29,1 0 •1,2 1, J7 53 4,7 4' J 
i:S 48 •?,1 

T~Z I• o, ,, 32,9 u 1,' 1,16 1'2 4,9 4,9 
e ,1., 
:S H 2,4 

r,,z • o, ,, 33,5 1,1 1,31 24' J,8 J,, 
;! s, 

'' 8 E 46 J9 
G~Z 1 • 05 ,; 36, 2 o·,e • , '1 1,66 H 4' 4 '' ! 52 

;S ;9 •1,6 
1•13 P, 05 ,; 41,l ,.s 2.~1 159 • '1 

'' 1 c:9 •6 07 • j's 
:,z 1 • 05 ., 44, 1 u 

) '' 2, 28 174 
i:5 46 12 • 1,' 

:CZ IP 05 •; 43,, J .,.~ 2,H 67 
'' 0 

4,1 
;;s 46 1, 1,5 

'4EL. • 05 45 46, 6 V •1,5 ?,19 195 4'? 4,& ~.o 
::S 46 23 •t,S 

.. ~ s 741 5a, 
SEP 19 OS '9 a,e J8,J6S 116, 4'E 173 <M s~ 1, 0 ·~j ~~G • I 4 . - o,s o, o l D, 0 4 ' • 1 s DIR ,es ~IH •Z ••• ~ ? ,I 9 

nz IP os ,9 24,9 u •., I e 0,43 so 
40,! 

9 44,9 j' 8 
<R• I• 0-5 39 Z7,6 o~e , '5 " '' J 

Z,0 4' 4 J' 4 
S9 46 • 1,' 

n• . os 59 Z9,4 • ~I C 0,93 1•• 4,8 4'' :S 48,5 • ~' 5 
=~z 1• 08 59 33,0 J t,1 1,J4 211 

ES ;,,, ' '. G•J Z 1 • os 59 32'' J 
j ' ' 

1,37 116 ,,2 • '3 
39 

:S ~· • t' 7 
rqz I• OS 59 H,5 1, 1 1,'2 159 4,7 4,, 

:9 09 00 oc ! t 9 
1~J 1 • 09 59 46, ~ -~., 2,~6 U6 4' 1 

c:S 09 00 20 • 1, l 
:.z I• oe 59 '\9, 9 0 1 I 0 2,a, 191 5, 4 • '7 

;S 09 oo 25 •0,1 
•F. - 1• 03 99 56,~ D •,I' 1,,, ~01 J,9 J' ! 
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·I i 5 74/ 581 
SE• 19 15 21 4~,3 37,439 179,71E 33 ~~ s~ 1, 4 •~1 MAG 4,6 . - 1, 0 0 , 15 0,06 ~ 

• i s DIR ~ES DIST •Z W•• .. p ~ 9 
ECZ ·~ 13 22 06,7 j '9 0,06 2,4 4,9 ,,o 

ES~ 16 •2,0 ' G~Z ·~ 13 2Z 16, j j,7 1,RO 227 4,4 ,,1 

= 2, 
ss~ 39 0, 6 

,I TZ ·~ 13 2Z ZJ,1 •JI Q 2,~3 255 4,9 ,,1 
e 37,, 
::S~ 49,, j. 7 

TJA ·~ 13 22 27,~ 1,, 2,,5 23' 4,J 4,7 
:S ~ s, 1, 0 

nz ;P ~ 13 22 35 •0,2 3, 11 226 4,6 ,,1 
ss~ 23 1l 2,9 

~R• ·~ 1J 22 Je,o •0,5 3' l5 260 4,0 l,9 
El'• ,a ~, 1 
ss~ ?. J 1• • 2 I 1 

: ·1 z E? ~ 13 22 44 J'' 3,72 240 4,2 •, l 
ES~ 23 Z1 1, 8 

:AZ =·~ 13 22 ;2 • j' ~ ,,,o 217 
:S~ 23 42,5 J. 9 

1~3 ·~ 13 22 ~,., •1,5 4,•e 225 4;2 4,4 
23 36 

ES~ " •2,0 
0~; eo~ 13 22 56 0 I J 4,61 ze9 ,,, 
WE. =·~ 13 23 o, •1,9 5,43 ?23 ,,o 4,3 4,9 

ES~ ?4 04,5 • i! I 0 
:qz ·~ 1J ?. J 21,3 ;,9 6,44 296 
=~3 =·~ 13 23 J4 12,4• 6,,J 234 

:9~ 24 ,o 17,1• 

4 ~ 9 141 581 
SEP 20 1~ ,a H,7 44,•0S 167,HE 12 <M se QI 5 AV3 ~AG ,,9 . - 0 '' 

0 , 02 0,02 ~ 

• 1 s DIR ~ES 01,r H ••• ~ p ,I s 
~sz , .. 1; 43 4,, 0 u .,,, 0,27 198 
1~A EP~ 1; 49 04,5 0 ,3 1,40 190 

:SJ Z7 •0,0 
qox 1•~ 1; H 04,S D 0 IQ 1,44 139 

9~ Z3 •J,5 
~JZ 1•~ 19 4iJ 10,0 OS •lJ '3 1,e, 7s 
o~z =·~ 19 49 1, •j,2 2,20 109 6,~ 6,3 

IP• 16, 3 •2,1• 
:S; 42,5 ''' ,.iPZ ·~ 11 4il 17, • ;,6 2,H 165 

HI• -·~ l ii 49 Z7,5 .,.,. 3,13 54 6, 1 
:P• 3&,' ? 1 2 If 
:S• 5J 18 2.,. 

~;, l• =·; lil 4~ JO -~.3• 3,44 so 6, 0 
<<Vo ·~ 19 4iJ 46 •2,3• ,,6Z 67 

:o• H .,.,. 
c:, ~ 5~ 12 •1, 0 • 
:SJ 51 14 •1,2• 

: :!3• =·; 19 d ii ,s,q •?,3• .,,2 48 
-':'. .. • =·~ 1il " c•, , •!.I •• ,,~9 6 ) 5. 9 5,5 ''' :Si 51 09 -~··· 1 '1 J• ?; 1~ 50 13 .,,&. 6,71 58 

:S~ 51 31 •j,2• 
T· 1Z • ·~ 1~ 5J 2C,5 •1,0• 7,~8 45 
: ·: z. 1•~ ., 50 29,! u J,~. 7 I &e 50 

s~ 52 J1 6',. 
:3z . ; . 1> 5J ' ".?. ! • ,. @' ,. 9 175 

IS 'l 52 J ~' •, .-.~-
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·-·-···-·····-······-··········-··-··-·-·-··········--·····~·-············--~z• :"'I 19 'i'.) 41 ? , ii . ,.~9 4~ 
q•· ·~ p ~, 41 •1,1• A,62 44 

•• 51 ~3 ., ... 
s~ 5Z 21 4,2• 

T<J A• •• 19 51 13,, 1,1• a,~6 ,4 
:SJ 53 H ,.s. 

AJ:• •• 1 ? 51 18 , I 9• 9,H 37 
S• 5l 1.4 • 1, I 9• 

J'JZ• Pe 19 !Jl 2Z •1,~• 9,45 ;6 
s~ 52 34 •'3,2• 

:l'I :o ·~ 19 50 ;9,5 ,,4• 9,91 32 5, S 
s~ 52 46 • t I 3• 

39 Z • :?~ 19 ,1 01 ,, 1,4• 9,•& 35 
EC Z • ·~ 19 51 o, ,, l,6* 10 ,42 ,. 

ae 45 , ,;. 
s~ 53 02 2,h 

:•z• ·~ 1, 51 08, 9. O,h 10,60 22 
:S~ 5J oz •1,'• 

: I Z • ;S~ 19 53 16 0 ,3• 11, 12 ~3 
fELT SOUTHERN AND SOUTH WESTERN PARTS or THE. SOUTH l SLAIIO , 
I NT ENS !T Y REAC~ING M~ V IN THE MILrORD SOUND REG!Oij, 

~ 5 741 •a 3 
Si: ;) 20 l9 31 5 4 1 7 o, ~~s 172 ,0E 12 <• 5:: 1,5 4 -.'1 ~.:; 

'' 2 
IJ I' '.l , 0 3 0 ' '.) 4 ~ 

" ~ s DI il ~ES 01,r AZ • •A w p J s 
3:i Z •• 19 52 c• ,2 . ! ' 0 o,,s as 
<' I .. : 9 ~z 12,, ••, I 7 t, • 2 30 ~ 4, 5 

:S• 27 ' . ! <~ y .. 19 5 2 17 ! , • 1 • i 6 ;i 
:•J 1s • .,I;? 

~J Z ·~ 19 52 20 ,, •?I~ 1 , ~6 •4~ • '9 
::J3 ;:1. 19 52 l1 • j I 4 2,,a 3 

:::i~ J7 , ' 1 
o·• ! •• 19 '2 33 • j ' ~ l, 22 ,p 5,9 s,~ 

St 53 01 , ' • 't I 5' 
Ill=•• ;>J 19 5 2 ., • J , ~• 2 ,• 3 43 4.S 5, J ,,o 

:S~ 53 ;6 t ,1• 
= s; 19 • t I C• 

-1• ::; • =~~ p ;2 47 , ',. ~.,s ,2 5, 0 s , n , . 57 ~. 5• 
SJ 53 47 • !_ t 9 • 

r·, z SJ 19 5• lJ • 4 I i"I . 4,,, 20 .,, 
.,z ,. 1, 53 l, !, I j ) , 3 •, "5 215 5,5 5, 2 

S• 54 ~9 ! , 9 "~. • I 1 ? 5 3 oc 
' ' 2 

4,36 231 5,5 
;;:, . 15,, 3 , 1 

: ·, Z • ,. p 53 1~,3 4,:5• 4 I' 9 31 5,6 ''. S• 54 19 11 I ~-

· ~i • =· J 1> :; 3 33,; •I d• ,4' ll6, 44 5, 0 4'' 
S• 54 22 •~I 5 • ... ,:z . =:, • 1? 53 31 4,6• 5 , ?9 32 5, 5 

"(~;). :• i 1? 53 22 !,7• 5 ,72 z; 
9 ~ 54 3~ ',5• 

~\ Z• s~ :• 54 34 L. ~• S, I 6 4, 
~-= • s' l? ,;; 12 ~ I ,I) • 1 , ,z 1? •• 9 
: I Z • $~ p s; 17 : , 2• 7 , :,9 ~9 
:., Z • : ;) ., 1? 54 J2 ' 3 ,.~. ; I., 2 1 

:: S ·1 ;5 ,~ '. I J • 

HLT NORTH CANTERBURY "'" LV 

' • 141 JH 
5:;:, ,~ 19 ,3 N=•' ...... , 55 168,0E A:,,~:, ( I M.:. 3 OR 4 

PROU9LE HTERSI-IOCI( or i9M 48M CONCEALED IN URGE CO DA or TWO 
PRE~IOUS SMOC~S, CONrJRMED BY WELL-T !MED rELT REPORTS rROM 
THRH PLACES. 
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·--····-·-···-···-~------·····-·-·····-··-··--······---·-·····-··-··~-----· 
I ~ s 141 585 

ss• 20 19 ,9 27, 1 44, 1 Vi 1~8, 07E l ' <~ 5E 1,1 • v:; "1 A!; 4,1 
1 I 1 O,H r. ' 0 ' ~ , 1 ; DI~ ~ES ~!~T .z ·-· • p ,I s 

'1 'I ~ S• 2J JJ 12,, • ~I:, 1,47 192 ] '8 
S J l,6, 5 . , ,1 

~JZ .. 1• 5 9 ;1, , - : , e 1, 76 7~ 3,9 3,! 
9• 20 "" 20 ,5 •1,2 

J" z • 'l 2 1 ~o 02 
- '' 0 

2,16 111 4,5 4,~ ,. o,, , 0'' s' 2, ,, 1, 3 
S• 3• , '; 

• •Z ·~ 23 00 06,, 1, 5 2,38 167 3,8 ,,9 
S• J9 • 1 , 2 

HI• •• 2 J OJ z• 3 ,8• 3, H 54 4, 3 
S• 01 o, ,,9• 

3oz, SJ 20 r 1 16 .,,,. 3,37 90 4,2 
: J 3• ~~ Zl OJ 36 •L,3• 4. '4 48 •,3 4, 1 

s~ 01 31,5 ,.,. 
~~ .. ~·~ 2, 01 o,,, 2,1• 6,63 58 
: ·1 z• =·~ 23 01 19 3,2• 7,59 50 

~ s 141 '86 
SEP 20 20 11 33,1 44, 34S 167,96E 1? <M se 1, 2 4VG ~AG ,., . - 1, 2 0, l 5 C, C' ~ , 

~ s DI ~ ~es r. I 9T AZ ••• w p w s 
~ ~z I'• 20 11 3,. ~ ~ •1,1 o ,~J 18' 

S• 43 •1,7 

~ ~ - :":=' ~ 20 12 02 • ,,I 7 1,46 199 3, 4 
S• 211 l '• 
'i J 23 J '6 

~ JZ Po 2J 12 JS , , . , ,z 1 , A4 S J J,J 3, 1 
S• 29 •1, 0 

J 'i Z ·~ zc 12 10., 1 ,4 2,23 11 0 4,1 ~.9 ,. H,' ' . 1 s~ 31 , , 1, 4 
S• 41 . , ,a 

••Z ·~ 2J 1l 12 • 6 2,4 0 16' J,5 , J,, 
::S~ 4• 3,?• 

q{o :•J 2 ~ 1Z 33 •?. !• 3,10 ,, J. 7 
S• 13 u. , 3 1 6• 

3PZ• S9J 20 13 30 1 ,9• 3,U 51 3,4 
::l3• • ·i 2J 1Z 46 1,9• .,,9 49 3,, 3,3 

s~ 13 41 2,6• 

~ '1 s 74/ ,a, 
SP 2, 2: t5 ;2,3 •4,36S 166,J4E l~ ~M se 1, 5 ·~' '1AG 3,7 . - 1,2 0 ,)6 0' 0 4 ~ 

~ ~ s DI ~ ~ES n1~r ,z ••• w p ~ 5 
'1 SZ 1•• 20 15 "' ~ •1,1 0 ,3Z H' ~,:, •• 20 16 ,o 1'' 1,45 nz 3'' 

S• 38 :i I 4 
'1J Z ·~ 2J 16 ~3 ,.~ 1,79 79 J,5 3,3 

S• 4' , '4 s. ,3 , • 4 
0 ,z ·~ 20 16 Z1 • 0 ,5 2, 17 110 4,2 •• o ,. 29 • t, 5 ,. 17 Ot 1, ~ 

SJ J• • 1 . '1, 

; • z ,. ,, B 32 •2,0 2,n us J.~ 3,6 
:,,, 17 : 'j i I 2 

<:. I• ,. z; 16 ,1 5,2• , I f' 6 5• 3' ~ 
5• 1 7 3 ,1 4 , ' . 

jO Z • s~ cl 17 22 · t ,5• 3,19 SJ l,7 
S• 36 1 , 2• , , • s •'" I 5• 
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···--···············-··---·---··--·-······~--······-···---·-···--· 
13 • : :, ~ 21 17 J ~.' . , . ~· 4,76 4S 3, B l, & 

;;~ ,1 "I' 2. 

~ s HI ~as 
se• 2, 2, ,e $1,Q 44 , 43S 168, Ql i: 12 <~ SE 1,4 ... ~ "t•G J,9 . - 1'. ~ ' J4 0 , 0' ~ 

-; i ;; ~!~ ~=~ DIH .z ~-· " p • s 
1~ Z I'• 2J 5~ 3?.~ J . ., . ~ o ,~5 HS 

S• H • ' ' 2 ~·:.: :;P 3 20 51 01 1, 0 1, Jli 192 l,6 
S• 17 1, 9 

¥J~ =·~ 2 1 ,~ 0 2,' , '3 1,~2 71 3,7 J,6 ,. o3 , , • J . :!-
3 • 27 • 1. I 2 

:, •1 ;: •• ,9 09 - 1 , , 2, 11 109 4,4 ''' s~ H ~ ' 7 
S• 39,, ~' ~ 

•• z Oo 20 59 11 • 1' ~ 2,H Hb J '9 3, 8 

S• 41,3 • 1 ,5 
s:i ,; •"II~ 

<q• .. i , 59 30 1 , 1 • l ,12 5• 4, 1 

S• 21 OJ OS 'I !5• 
3=' l • :;,• 2n 59 3, '3 ,6• ,,,2 p l' ~ 

;; s .. 2l 0~ 30 ,5 3' '. 
:,3. • i 2l 59 4:. I' • t , 7• 4 ' ~2 4S • ' 0 J,9 

:: S' 21 0) 40 ~ I 2• 
S• 0 l. Q5 ~.,. 

I ~ s 74/ ,e; 
S: • 2' 21 t9 55 , 5 ,4, Z9S :b7,9SE : ! <· sc '.' 2 •~3 ~., 4, 0 

. - l,q D, ;7 j , 09 ~ 

i 5 .!R ~E 5 ~!q •Z J . 4 ., • ,l s 
•OZ ::S• 2:. 2J Ob,, • 2 I' l'I . 't9 191 

"' '. "I SJ 21 2, ., t I ?. 1,51 H' l,' 

~ 'z ., cl 2~ Z1 . ., ';, ~, ~z ,1 J,9 J,7 

5' 49 1 , l 
3 6 ;2 . , ,o 

:l " z ·~ 21 2J 32' . j I 9 2 ,,J 111 4, 5 •,l .. J5 ,5 j ,' 
s~ ~3 • ~ I ~ 

,.jO 2 • i lt l 2) ~5 l , 3 2 ••• 1 ;; 3,9 l' 5 
; ~ 21 ~5 1 ' 

<~ !• .. 2: ?J 52 ,. I ~ • JI ~ 6 5b • '3 
S• 2. 32 ~,~• 

J:, l • ~::,. <1 2J ;• .. 1 I 4 • 5, • 2 52 4 I ~ 

~ 5 ·i 21 29 :. 1 2 • s, ,.J' 3 ? I'. 
: ') 3• ·~ 2! 2. :, -~.2• • ' ? 5 •• •,l 4, 0 

5' 22 00 • "I I O• 

33 z;.~ • !,3 • 

"i ' 3. :=> ~ < l 21 15 ~I\ • ~ I ~5 3• 

5 74/ ,, . 
:,; :) 2 , 2: l? l7,? ••, 27S 1'7, 94E i! < ·• S" 1 • l 'y:; "i.t, '1 . ' ~ . - 1' • Q I 1; L, . ~ 4 

1 s :,1~ •::s l"t :::: T ,z ... ~ p < 5 

•sz ! :)• ,~ 32 2] , Q · t , 2 ' , 40 153 
... ·1 ~ .. 21 3 2 " ·' 1 , 1 : I Jr 3 15• 

s ·• 13 J J ,; ' '. 5 • J5 , 'l ~ t 7 
S J jO: "I, 2 

~JZ . ' 2: 32 4? ' s • '7 1 , ~ ' 5~ • '3 • '2 

S• 1 3 15 '; 
<; , :. ~ • • I'-

J "' 2 .. ~l 3 ;i ~ • t I 
. ? 1' 7 1: 2 5' l, ~ I 1 

S• 1 27,'=i : ' ~ 
• • l 21 3 5 "J 1 ; ,, . ? I<, 5 l;; 4,3 4'. 
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·············-··········-·-··-··-·-·-····-··-·-·····---·--··-·-·--•·9••·--· .. 59 ·t,6 

s~ 33 26,5 i.~ 
<Al• 

,. 
21 13 17,5 • !. ',. 3,~7 ,1 4,6 

S:i ~s., ·',1• 
:l?Z• >:, 21 3~ 2, .,,,. J,4 • 82 4,6 

s~ 52,5 ?. 's. s~ H 12,, -~.1• 
:?3• • •J 21 33 28,~ 0,9• 4,15 ,o 4,5 4,• 

s~ ~4 23 t,9• 
SJ 53 -~.~-.., ,, 3. :P~ 21 33 54 ,,6• 6,&6 ,9 

-<''• ·~ 21 3• 21 2,,. ,.,. 45 
s~ 3:i 54 1 • 6• 

rELT MILroRD SOUND (120) "" V 

~ s 74/ '9t 
SE 0 ~c Zl 46 37,9 44, HS 167,iJc 1~ (~ SE 1,0 •v:. ~AG 3,9 

• - o, a ,,03 0' J. 
~ 1 s DI~ ~ES 01qr AZ ••• M p ,J 5 

~sz I'• 21 4~ 4•' 3 u .,,2 o,•2 132 
S• 43 • 1 I 2 

~·1 ~ S• 21 47 2• , '9 1,4; 139 3,5 
S, " 1, 1 

~)~ ·~ 21 47 H 1 I 2 1,,0 139 4,2 4,2 •• o, ),4 
S• Z• •~I 6 

1JZ ·~ 21 47 09 , • 2 1,~6 so 3,7 3,5 •• 10,, -~.3 
S• 3~ 

'' 6 o iz •• 21 •7 16 •t I 4 2,25 11~ 4,4 4,3 
s~ 43 t, e 
S• 46,5 .,,, 

•• z •• 21 47 19 • t I 1 2,•o H5 3,7 ] '6 
S• 48 •3,7• 

~•I• .. 21 47 37 4,6• ,,12 ,, •• 1 
S• ., 1,,, ?,2• 

~PZ• SJ 21 49 J7 2,•• 3,46 S1 3,7 =~3• =·~ 21 47 51 1,9• 4,,1 49 3,8 ],, 
s~ ., 4• 1 I 4• 
s:. ·~ 13 .,.o. 

, ~ s 74/ ,92 se• 20 ZJ 40 ,,,c •4,•bS 168,04E 12 <M So 1, 0 •o 11AG 4' ! . - J,6 ~.: 3 O,Ol ~ , 
~ s DIR ~ES ~J~T 4Z ··• " p ~ ~ 

1SZ I"• 23 •o 59, , •!.1 ~,23 203 
:;9• •1 OJ ., .. 

'1 'J ,: •• 23 41 z; l, ! 1,~5 19~ 3,7 
S• 39 1, 7 

~:ix I• ' 23 •1 13,6 D •J,• 1. i6 139 4, 6 ''' s·, J6 ."'1,9 
S• 3,. • . "\.,, 

1 JZ ., 23 41 24 •1,2 1,Al 76 4,1 ],? .. Z! 1, 0 s, 4t8, 5 , . ' 
J • l ·~ l3 •1 J ~ ,3 

'' 6 
2,14 tOB 4,6 4,6 .. 32 • ~' !, 

S• •2 Cl , • 2 
,j:, z ., ., 

•1 32 
'' 5 ?.~, 166 3,9 4' 0 .. 34 .,,9 

S• •2 J2 •?,9• 
HI• .. 23 4~ 51,, 2.0 • J,12 53 4,3 

S• 42 ;.:o.:; •t,n• 
JDZ• .. ;J •1 5• •"II ,4e J' 4 0 79 • '1 

5 I <2 z, ., . ~. 
S• 1~ ., ' n • 
33 5!. 1,2• 
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---~---··········---··············-·············-···-····-··············-·· :"13• ·~ Z3 42 JJ .,.,. 4 . BJ 47 4, 2 '. 1 .s, ,s • 1, 2• 
9• 43 ,7 5, 5• 

~~J• ~~~ 23 42 J2 l 1 2• 6,70 ;! 8 
: 'J Z • =·~ 23 42 4• 1 I 1• 1, ~ii 49 

~ ~ s 74/ 593 
SE• 20 23 •3 29,4 44,439 H8, 0JE 12 ~M SE 0, 9 AVG ~AO ' .. . - o,, 0 , 02 0,02 ~ 

~ 'I, I DIR ~i8 DIBT AZ ··• • p w s 
1SZ 1•• 23 43 J2,1 u •1,1 0 I 2, 199 
~'I,/ •• 23 4l ,, o,, 1,!8 192 4. J 

•a "· ' •0,9 
3• 44 12,, 0'' 
S:l 1,.~ 0 I. 

~o~ 1•~ 23 43 ~3, 0 0 Q I 2 1,39 139 4, 9 .. ' s~ u 11 0, 0 
S• 12 0 I 2 

~JZ ~ -i 23 43 " • O • 5 1,80 11 .. , •• 3 
•• 44 01 QI 6 
s~ 21 • 0 ,0 
S• 23 • 1 ,3 

o~z ~~ 23 44 o,,, t ,2 2,1' 10 B ,.e '. 7 .. 06 , 5 1, 2 
s~ lO J ,6 
S• 35 l • J 

•• z :, •.,: 23 44 ,6 J . 7 2,3 0 l~~ '. 2 '. z •• i) 7, 5 • 1. I ,C 

s ·~ J1 • ( I 1• s. 45 • t I 1 
q1. :•; V 44 .~ • j I 4. 3,11 ;J '. 6 •• Z5 ~.5• 

S• 4' 03,, ~' J • 
G• Z• EP• 23 44 2~ 1 , 3o J ' , a 79 •• 2 

S•t ., 17 4,6• 
:13 . . ,, 23 44 37 • ( I 6• 4 , "1 49 ••• ••• ::S; 4, n ••• I 1 • 

:S• ·~ JO 3 , 4 • ,, =-. '. ~ 6 
,, ,.1 • '1 

'1 ' J '.J• ::,,1 21 4; :·!\ I ' ! , 2• 6 ,,9 59 
: •Z • ::p~ 23 4; 18 • j I !. • , '" 7 30 

-< ~ 9 741 ,9, 
SE> 21 05 55 54,5 ~ 4, 3 4 Cj l5B, Jh !~ (> s• 1., 4v3 "'AG '. 8 . - 1, 3 1, J7 0 I j 1 ' -< ., s J!'l ~::S ~!ST H •·• ,j p ,/ , 

~sz ! •• C5 5~ OC' ' !. • 1 , 3 f'l 1 ~4 1;~ 
,~( I"~ : 5 ·~ 10' ,, J'', • j I t t I 4 5 14 2 

s, p • '• I;; 
'1' 1,J , ~ ~; 5~ 1. ~ •~I ' I j ',. 7 )92 5 , 5 ,. ,1 •• 3 

s' 41 , . ') 
"I .· Z , :i 5 5; ~:I . "; I S t, "7 7 79 
;i •t Z 0 ' J ; 5; 31 , ~ . ' ~ ? I ~ 7 111 6.• 6 I 1 
••Z •; 5 ,; 32. !, ', l 2' ;\; tF ; • 8 ,. ~ ~' " • t I~ 

S 'I 57 : , ! , . 
H I• ~ :, -~ : ; 55 .. < ... ': • . 

I '"5 5 :; , ' . , . 
'" ~ I 't . 

, ; -;,4' ::; • • I 6 • 
3 • 57 3:. 1 1 3• 

3°Z• ,, ,; ,; 43,3 •., I 7 . '.\ I "S ~1 5. ~ . :: 57 • -, l ~ • 

:=:, 1.7 t ' !I • 
SJ ~5 • '< t J • 

: .. 3 . 0' J; 57 - 4 I'. . ~ ' ' It -\ '., ~ 4 g 

"''= -· , ' C; ,;7 1 ~. s .,.~. 5 , 'l 51 ; • 7 5,4 ::; I' 
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·-------·-·····--············--·--------------··-·······-----·-·--·-·-··----~ 5; 26,5 ?,?• 
"'\ ,:; . ·~ J5 57 2Q., •1., 0 • 6,~3 59 
r·• z • =·~ 05 57 35 • j I 2• 6,09 4' 
: ,1 l• • ·i 05 57 4J. 5 j ,2• ,.~o ;o 
,-;~ =· , 'I U5 57 :i6 ,.2. e,~4 4• 

;~ 5, 3j 1,3• 
J 'l Z• s~ 05 s, 47,5 •2,6• 9,40 56 
o·,:• .•. , 1)3 59 1• t I 1 • 9,~2 ,J 2 6.' 

s~ (,6 n CJ 2,R• 
:: Z• =·~ u; 53 22,5 i!,B• 10,34 '4 
=~z• Oi ~5 s, 24 1,9• 10,,2 21 

s~ C6 OJ 16 • :l , 3• 
:1z• :• I \. 3 59 3.1 3, 8• 11, n7 93 

s~ 06 0? 31,5 2,2• 
f'ELt TliRDVGHOUT 0TJdi0 AND SOUTl-tL4WD, MAXIMUM LMTEr,iStTY MM V 

' '1 s 741 595 
SE• 21 06 17 l!,3 44,425 l68,(;2E 12 <"1 SF O,S A~Q ~ A~ .. ' 

• - 0 I 5 0, 0 2 0 , J 2 ~ 

• 1 s DI~ ~cs D!~T AZ --· " p J s 
'l!Z IP• 06 17 23,3 .,,, n,26 196 
'1'J,/ :P ~ 06 17 49 2,,. 1,39 192 3, 9 

:S• 16 OJ 1 ,3 
~J Z ·~ 06 17 46, t •!,1 1,~1 11 4,4 4,3 

P• 50 •' I ,i 
s~ 19 12 , ,o 

~"Z CP• 0~ 17 ,, 
'' 6 

2,17 109 ,.1 5,2 
:S• 16 25 • J t ~ s. 31 • O, 4 

J O z •i C6 17 '5 • 0 ,4 2,32 166 4,2 4,J .. 59 °' 1 I i) 
s '/ 1• 2• ~' 6 
S• 2• 

• '' 6 HI• ==~ 06 19 J4 •2,3• 3,U 54 4,7 
•3 ~~ •1, 2• 
S• 52, , •:) I 9• 
SJ B 02 •1,1• 

:.oz. •• 1)6 13 21 3, 2• 3, •1 79 4,4 
S• 19 H 1,5• 

C::>3 • ·~ 06 18 27,3 •2,2• 4,~1 45 4,6 4,5 
s~ H 22,5 •1,5• 

;S• 51 6,5• 
,1:-;_. 5,~7 ~o •• 4 • ,1 J,9 
~•1 J• ·~ 06 13 53 •1,h 6,6~ 59 

~ ~ s 7• / 596 
SEO 21 06 25 l 2, 9 44,47S 168,03E 12 (~ SE 1, 2 ~~o ~-~ 4,3 

n '!' , . , . 0' ~ 4 ~ 
-i 1 5 or~ ~ES n1H AZ ~-· ~ p w 9 

~s z •• C6 2, 06,! .,.~ ~.22 202 
'1 "! '\ ·~ ~6 2; 27 

' ' 3 
1,H 192 4, 0 

s ·i 4' 0, 6 
1J l •·i l6 25 33 • ,, • 2 1,~. 75 4,4 • '1 •• 35 •"\I 1 

s~ 57,~ 1 '6 
J " z SG 06 26 14 •1,2 ?,14 07 

'' 1 ••l ?'J i,6 25 39 .,., 2,'7 166 ,,3 • '2 .. •1 • t t 9 
s~ 26 o~.= 1,7 
9• 13 :i,3 

HI• .. :6 ?6 0~ ~.3• 3,13 ;3 4,l 
3• ·~ !. • 2• 

~:a Z • •:; ;6 ?6 1~ •2, 0• J. 4 l. ,~ ~' 2 
S• 51 3 I ... 

:S • 57 • 1. !.• 
: ,: . . ., ~~ 26 12 •~I f.e 4,!4 47 ,.1 • '1 
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-~----·-·-···--·-------------------------------·-···------·-------·-·-··---
-4 : 3 • :::] ~ ;; , ?5 31 • =! I O. 6,72 ;! 

~ 1 s 741 597 
s: :, 21 06 35 3 7, 7 44,42S l, !>il, JS E 1, ~ ~ S!: l I, ~~3 ~AG • '5 . - 1, 0 0.); 0, 0 5 ~ 

I \ s D!R ~;;: ~IH ~z , .. ~ p J s 
1SZ t•• c~ 35 41, 9 • 1, 6 0,28 20~ 
1 '/ ,j •i cs J6 J? • J11 1,•o H3 4,4 

S 1 zz 1, 4 
SJ 26 l,9 

1JZ ·~ 0~ H l7 • :, • 3 1. 77 77 4,4 4, 3 
;:, . 10 1, 0 
:: S 1 l1 1, 6 

'.) . z •i os 36 12 • ~' 1 2,!2 109 5,J 4, e 
S• H,' • 1, 6 

,i O Z .. , cs 16 1•,J •"', 1 2,31 B7 4, 5 .. ' 
'• 16 •2,2 
s~ H 1,, 

~i 1 • .. )6 H 33 'J,1• 3, i 7 53 4,5 
S• 37 13 1, I 4. 

O•Z• ='i 06 36 30 j,6 • 3,37 79 4 •• ,. 3a 1, I 6• 
SJ 37 26 •J,2• 

: c3o •i 0~ 36 46 ·',4• '·'' 47 4, 6 4,3 
s~ 37 41 •1,5• 

.,,/E .. • 5 I !\ 3 60 4,4 4,J 4, C 
'1 ' .I J a ·~ 06 37 12,5 • 1, I)• !,65 ,, 

-i ~ s 141 'H 
SP 21 06 38 44 I:. 44,405 lb8,~'E 12 <~ s~ l, 2 ,~, 1A0 • '0 . . o.~ 0 , 0 4 o,o• • 

" 1 s J!~ ~E• 'I. T AZ ,/•A ,/ p ' s 
1•z P• ~6 33 49, 0 • O, 6 0,27 tyJ 
1 'j,/ :;, • 0~ H 1~ , '. 1. •o 1H 3, 7 

S• 28 ,,1 
1JZ ;i:i '4 ( U6 3~ 15 ~,!, 1,•2 7~ 3, 7 l, 8 

•• 17 , '7 
s '{, 38,, 1,, 

:;S, 4' • ' ' 3 
J" l .. c~ Ji) 21 • l , 4 2, 1 S ~)9 4,5 4'' 

ES~ 4, •,I~ 
S• 51 • J ,2 

"':j z ,. 0~ 1, 23 •, I 1 ,, 33 16 6 3,9 ],9 
s i 50 ; I. 
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' ' 1 o,, 8 O,OJ 0, 0' ~ 

• 1 s Cl~ ~es 018T AZ ~-. w p W 9 
ODY '3 13 J9 1 ! • ' VI' 0,30 !6 

SJ 2J,3 1,1 r,z •• 13 39 ZD,5 ; ,1 n I'., 68 3,0 
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1~3 ·~ 13 39 '2,9 0 •JI 4 1,92 1Z7 

ES~ 40 J, •!I 0 
,,..EL ·~ 13 39 46 ; I B 2, n6 1H 4,2 4,5 4, 9 

s~ ·~ 10 •0,3 
~~z ?3 13 39 5, • 2 I' 2,22 63 4,5 

~~· ·~ :. 3 3~ 4 7 I' ,,1 2,2; 47 .. 32 ;,9 

•• '5 •?,O 
s~ 40 1,,, • O' • 
S• zo . '.' ; AZ• I:?• ll 39 ,e t t ,. 2,,5 12, 4,9 

'' 2 s~ •o ,1 • 1, Jo 
S• JO 'I 2• 
s:i 36 •1,,. 

T~Zo •• 13 ~9 ,1 •:1,1• 2,60 93 ,,2 4, 3 
SJ 40 36,5 •2,7• 

4J=• S• 1~ •o 40 2,2• 2,32 22 
~~h •• 13 •o 03 ~.1• 2,04 171 
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~• ,J =·~ 17 34 17 1 , !I &,~o 22 0 .s~ 3; 30 • 1 I 3 

36 23 
:qz =·~ l. 7 34 19 • t I C 1, , e 27 6 
•c- =:, · 11 34 '9 • 3 I,. 7, 6 6 ?1 Q ,.2 

:S~ 3; '\S • ~ I 7 
: ! z 17 34 46 !1,,9 16Q 

:S~ 3$ 1~ • ) I 2 

~ ~ s ' "' 794 
.•i:v J O 23 J J i 9, , 3~,679 11s,s,e 14' ~M SE 1, 1 •v~ ~.Q 4, 0 

• - J t 7 il,' 2 il ,H 6 
~ 1 s O!R qss O!H .z W• 4 w p ~ ' : ·, z I" 23 03 32, 5 IJ 1, ' j 1 58 20 4 4, 2 

<(~, • 23 0 3 32 , 9 : ', n ,76 342 J. 8 3, 1 
;s ,o • j , 2 

TJ , •• 23 03 35,5 1, 1 1,nJ 9! J,9 • '4 ::S 53 "' ~ ' 6 ,nz t> 23 03 J• .~ il •J,5 1,13 ;J • '0 JI 6 
:S ,. • 1 ,3 

T~ Z • 23 0 3 3,,, 1, 7 1,16 140 4 ') f I J 
es ,e 2,1 

• ~Z =o 23 03 42 , ,, 1,? 0 90 J ,7 3, 9 
:s 0 4 "' •'I' ~ -i J ! • 23 03 45, r J 'I 7 I ,~ 7 1!q 4 ,2 • I 0 
ES 0 4 10 • l , 2 

CAZ 0 23 03 46,! - ~,1 2,2~ 173 
ES 0 4 16 • 1,J 

E:z •• 23 OJ 49 ., I 1 2 , 34 66 4,3 f I 0 
:S 0 4 19 • J,2 

G~Z I" 23 03 50,~ D • ' I' 2 ,46 J;3 3,6 

•= - , 23 03 ;,J,! -~., 2,,, 197 4' 0 J' 0 :s 0 4 2! • ~I ( 

, I ~ 9 74/ ,a, 
o=· -• 01 06 <9 t 5 I 1 3s,;,s 175, a 7E 16! <~ s• l , l '~3 "14~ ''. . - 1 ,? O,Jl ~ I :) J ' ,, s JI~ 1!:S i1 ST ,z ... ,I ? J ~ ~,, , .;6 5 ~ ~ 9' ~ • I 3 "", 65 33~ 4, 0 1,' 

::S ~d - • '2 :: ·, z • 0 ~ 5J 10, 3 ''' ,72 200 4,5 ,,1 
: 5 29 ; I t 
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••••..•.... ~-------~·········-··-·-·------··-···-··~---·-···---·--·-··-•··· ~•z 1• 0~ 50 11, 7 u .,,3 1,0J ,9 • ,7 • ,Z 

es 29 • '3' s. 
TUA I• 06 5) 13,1 u 1, 0 1,n, 106 ,.2 ,., 

es J3 0 , 1 
nz p 06 50 1,., u 1, 1 1,27 144 5,1 ,,2 

33 
ss JI 1., 

'9, a•,z 1• 06 50 18,! ~ 
D '' 

1,69 5,1 4,, 
a z• 
iS 42,, • 1' 4 

~ ~ J I~ 06 50 23,9 0, 9 2, 11 ue 
!: 46 
;S ,1 •1,2 

ecz p 06 50 24,9 0,1 2, 27 69 4,6 4 I' 
,:S ;4 •1,4 

QBZ • ~6 50 24,q 
• '' 1 

2,32 3'2 3,7 
CH • 06 50 H,, J,7 2,39 174 

5 H 
~SL p 06 ,o J2,3 •0,2 2,89 191 4,9 

es 51 07 •1,8 

~ ~ s 141 ,u 
DIC 02 0~ 12 l.3, 1 3,,~,s 179,06W 33 <11 S! 1,9 •~G MAG 4,, 

·- 1,• 0,07 0,07 ~ 
~ ~ 9 DIR ~es Ot!T AZ >I•. w p .., , 

ecz =·~ 00 12 ,a 1,3 2,94 220 4,7 
G>IZ :P~ 00 1J 10 •D,3 3,94 21, 4,3 4 I 4 

as~ '6,, 2,3 
IITZ 4,05 230 ,., 
G9Z ::•~ OD 13 20 2, 0 ,,,o 2,9 4, 0 
TWA :•~ 00 13 17 • 1, 1 4,,o 221 • ,6 4,6 

= 14 14 
~q• ;?, 00 1' ,, •0,6 • ,~e 2J9 4,1 3,1 

:S~ 14 19,, •0,1 
T~ Z =·~ 00 13 26 •1,~ 5,2J 219 4,7 • ,1 

es~ 14 29 2 I' c~z ii'~ 00 1J 33 •1,0 ,,o 227 4,, 
1~3 e 00 1J " 6,71 219 

ES~ 1' 00 • o,, 
oqz p~ 00 u 49,9 •0,1 6 I 86 276 
~~~ es-i oo 1, 19 •1,4 '·" 218 ,., 

1$ 16 
CIZ e;,~ oo 14 u 1,6 9,69 169 

;Si 1) 48 •O:. • 
a s 141 '" oe: 02 00 17 51,0 3,,.,s 178,91il 33 ~M s~ 1,2 4V2 ~AG ,., 

·- 1,1 o,o~ 0,07 ~ 

• 1 s DIR ~es Dl~T 4Z ,1. 4 w p • 9 
c:Z p~ (,0 19 37,8 7, 1 3,02 222 5,6 5,6 

;1 

- 19 21 
G~Z "'l OJ B 49, 1 u . • 1 •,H 211 5,1 5,! 

;~. 19 00 •0,9 

= 26 
es~ J6 2,2 

••Z •,14 232 ,.o 
T J 4 , j 0' 13 ;7,) ~ '2 ,,,a 222 5,5 5,J 

:S l 19 49 1,2 
.az , ' J O B 57,l J •0,2 4, 6i! Z,9 ,., 
K~• Dj co 19 03,! u •0,1 , ,n9 240 ,.o 
AJ: D1 CJ 19 0~ .,,6 5,:>9 253 .. 22 • "I' Q 

TH , 'l L: u J7 1 I 2 ,,l0 219 5,J 
J: 

J"= , 'l c~ 19 10 •• 7 5,49 265 5,J 
C :z > I I,, ~ 19 1J • , t !. 5,78 ?29 
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·············· ·······--·······--·-···········-·····--··········-·····-·--· 40 
CAZ ?~ 00 19 2, 

' ' 2 
6,64 ?1~ 

51 
2J 43 
21 zo 

~•1 J ·~ oo B z,,, •2,3 6,78 219 
c~z 1• ~ oo B 3~. s ON E 1, J 6,99 276 
•!:. eP~ 00 H 39 ·),2 7,H 219 '. 9 :;:,,. 20 a 2 •1,0 

:Si 59 • 2, 1 
?. 1 S4 

C ! Z ·~ oo 19 5~ • I 1 • 8 ,66 169 
:S~ 21 26 ' '. 

• ~ s 7• / 789 
oe:; 02 0~ J 9 11, 0 3,,,0s 179, 0J ~ 33 (~ SE' 1,5 . "~ ~.~ . '' . - :. 'J O,H 0 .1 ~ ~ 

-i 1 s O!R ~:S c1n ,z ••• M p • ! ecz p~ 01 10 o•. s 1, 3 3, ~ 0 220 4,8 • '6 

='~ 37 •JI 3 
!,NZ ~~ 01 10 16,8 • 0 ,3 4, 10 21, .. , ,,, 

H i 11 03 1, 3 
,TZ •• 11 2P •.' 3~Z :•H 01 10 23 • 1 I 4 4,53 258 • ,1 

;;, . 36,, •t,' 
TJ 4 =·~ 01 10 z, J I 2 •• ,1 221 4,7 4, 6 

:S ~ 11 17 1 ' 7 
q, =·~ Cl 10 3l. • ~ I 2 ,, ,. 239 4,1 3'' 

:Si 11 ?. 7 J,3 
T~Z :S, 01 11 ZS •4,0• ,,29 a1 • '6 
O'H: =·~ u l 1J 37 l , C 5,H 264 4.' 
: ·.; z =·~ 0 l. 1J ~:J • , '7 ,,,; zz 7 •• 5 •• 3 

:9~ 11 4' 1,2 
~•1 3 ·:~ 01 1 ;) ;, ,,. 6,77 218 ~qz C1 1 J ,1,1 1,1 6,~8 276 
i-l E. =~ 01 1Z z, • 3, 8 7,~J 21, '.' 

-1 1 74/ 19 9 
DE C 02 16 16 ''!' 1 46,'1 S 1~~.32E 3 ~ ~M SE 1, 3 ,n ~,o .. ~ . - 1, 8 0 , 0 9 l'h LJ ~ 

• 1 3 Dl'l ~ES D! OT ,z ••• • p ,/ s 
~'/• ·~ 1~ 07 4l, 2 '.' 1,9 0 ,e 4,] 4, 9 4 I 8 

es, •1 •1,! 
Ii ? z ·~ 1~ 07 19 , 2 •116 2, • 4 ,, •• 2 •.~ 

ES ~ ·~ l '' 1SZ 2,81 •1 3, 7 ],6 
~ ~~ =·~ l~ 07 29 , ,2 3, 0 9 ~6 3,8 3,9 

:S~ 0 3 05 1 '' 
~JZ 16 07 , 1 4, 6 0 54 ],2 

: 9• 0 ~ OJ -:,1 

" ~ s 74/ 7 9, 
•e: 02 20 ]4 2,, 6 37 ,66S 17b,J 0c 2C! (~ se 1, 2 AV~ "i,A:; 

] . ' . 1 I' 0, 0 ~ 0 , 0 ~ 1, 
• 1 s D!~ ~ES O!H ~z • •• w p ,I ! 

~~· • 20 3~ ,3,S .,,2 0 , 60 2 6• 3,J 
s 35 1, . , ,o 

C'I Z • 2 0 3~ 00 
' ' 3 

1, t6 2 a• 3,3 3'. 
s 29 1 ,9 

G~ Z • 20 3, 01, ! 0 1, 1 1," 120 ,,2 J, e 
s 27 -~.e 

•o 
1~ . • 20 35 13,J v . , ,e 2,~2 193 ,,o ~' ' 48 

5 51 . ''' •E. s 20 36 ~9 • O, 2 3,62 1i9 • ' 0 
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·••p••······:~····-···········"···-·························-········-····· 
M 11 s 74/ 791 

DEC 02 23 '5 40,6 P,HS 177,21E u, KH SI 1,4 •~o "IU 4,' 
• - 1, 0 0,04 o.o• 9 

~ • ! DIR ~es 019T u W•4 w , w 9 
ecz l • 23 ,, 37,2 u 0,3 1,06 u .. , 4,6 

:S 58 o,s 
TJ~ =· 23 ,, 3! , .. 1,12 112 4,3 ,,4 

:5 " •1,1 
3~Z I• cl 5;1 ~7.~ us 0,1 1,15 10 4,9 ,,e 

5S ~ .. , •2,1 
K~P IP 23 5; 40,1 0 I' 1,3• 2'9 4;0 3,, 

es 56 01 •0,9 
T~Z eP 23 ,, 0 ,,1 1,88 199 4,3 ,., 

:S ,. 1• l,D 
C'I Z • ,13 5~ 48, 0 u 1,, 1,09 220 3;9 3,9 

:S ,6 •• 1,s 
Gaz IP 23 ,, +', 8 D •1,0 ·2;01 ,u , .. 
0'/ E :P 23 ,~ 02 J,3• 2,9 3D9 s.a 
~'13 =· 23 5~ 00,5 •1,2 3,~2 204 4,1 4 I 2 

es 40,, .,,, 
•e .. i;S 21 56 ,, •1,4 4,06 207 ,., , .. 
C!Z• ES 23 53 51 ~.e• ,,., 145 

~ ~ s 141 792 
DSC 04 06 26 30,3 44,,45 167, 40E :..2 ~~ SE 1,1 4VO ~AG 4,1 

,,,·- 0, 9 D, 0 3 o.o• ~ ,. ~ s O!R ~i:! D!~T 4Z ··• w p w ! 
~ •1 ,1 1,2, 113 3,7 4,6 ,,3 
~o~ e• ~ 06 26 ".' .,,a 1,U 12, 4,2 ,,, 

•• ,9,4 .,,, 
:S• 27 zo •1.. 6 

~JZ SP• H 27 10 -~,2 2,?7 ,, 3,3 3,4 
ES• JP •1,2 

.az e•~ 0~ 27 oe,, 0,6 2,35 155 4,3 '. 1 
59i 37 0 ,7 ~-,z =·~ ~~ 27 u 0,3 

2 ·" 
103 4,3 ,,3 

EP• 15 - 0 .1 
53• ,c 1,2 

<4 l es• c~ 2a 19 -~.• 3,54 ,1 •• 3 
QPZ EP• 06 27 41 ~.•• 3,87 79 ,,o 

es• 2S 3n 1, 8 

'i M s 141 793 
DEC o, 0~ 40 47,9 3,,iss 118,98W 237 <M SE 1,2 4VQ "4G ,., 

• 1, o.o~ O,OS 11 
~ 1 s • Ii'! ~es Dl!T 4Z W•4 w p ~ ' 

ECZ • 00 •1 •1 • 1 t 3 ~.21 218 4, 8 ,., 
5 •z 26 1,4 

3'" '. ? OD 4~ ,. •J,2 •,n 21• 4,3 4.' 
s •z ,, -, .1 

09Z . o, •1 57,~ •2,~ 4,62 2,, ,,o 
TJ, • 00 42 01 ) I 1 •• 71 2l1 •• 9 4,6 

s 58 'I 2 <~• , c~ 42 O! ! • !I 5,19 237 3,9 
43 15 

=·a • OJ •z 16 ,., ,,93 226 4,4 •• 1 
43 31 

:qz • Ci' •2 25 '. 2 6,90 27 4 
~•: J • CJ •2 30 1,3 6,Q7 217 

s ,, 4i •J,7 
44 •J -i=. s )0 •• 0' - ., • 3 ,.~J H7 ,.1 

: ! z VO 42 ,, ~.•6 169 
s 44 JJ • 0 ,2 
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I ~ s 741 79, 
oec 05 01 48 2,,0 31,55S 1?6,HE 33 <~ se 1, 6 AV~ "•G '' 2 . - O,? ~.04 0, 0' ~ 

-I 1 ·s DIR 1ES C!ST AZ ~. A ~ p ~ s 
T~Z 1 P•, 01 4S 29,4 •0,9 o,r, 2~9 
T:J ~ 1''1 n 4S 40,1 0 1,' 0,76 14 4,2 ,,, 

:S'I '' • 1, 6 
ES• 52,5 2, 0 

=~z 1 • 'I 01 48 43,? 0 ~.3 1,12 238 4, 7 4'. 
:S'1 5?,5 J. 2 

• ;z • 01 43 ;3. ~ 1,,5 ,, 4, 1 , '9 
;S~ 49 02 1' 5 
: 11 

~·i 3 I•~ n 4S 4?,! 0 • 1, 3 1, 53 225 • '1 
56,5 

<~. 0~ 0~ 43 ;s,, J J,1 1,95 ,z~ 3,8 
e•• 49 n 1,' 
cS• 24 • 1 I 4 

ECZ :S'I 01 49 22 •2,S 2,2, 35 3, 9 
~~- 50. 01 • ii 08 1, ~ 2,39 223 3,? ,,2 

'' 2 ,3 

-I ~ s ?4/ 795 
DEC 05 05 24 )4'' ;35, JQS l'B,9 ~~ 25' <~ s~ 1,5 4~G •AG ,,, . - 1,2 O,J7 0,09 17 

-I 1 s O!R 1ES Oi9T 4Z "• A ~ p ~ 9 
e:z • 05 2; 00,7 • 1, l 3 ,39 H' 4,8 '' ~ ;S H ?,, 
J', Z :;:, 05 25 12,? •t, C 4, 40 213 4'. 4,3 

;S 2~ 05 -~,5 
Q~Z • ;; ' 25 13,7 -~.1 4, 7 4 254 4, l 3, 9 

26 05 
T .I ~ (? (, 5 25 20,1 0 . , ,J 4 I :,5 219 •• 9 ,,, 

:s I ?~ 19 
•' I 4 

~~· 
. 05 2; 2,., l, 5 5,,5 235 3,9 1,' 

~s ?.~ 29 l, 7 
T~Z :o O> 2; 30 J,5 ,.u 216 4,5 4. & 

ES 2~ 37,5 1,8 
~ 'I Z E• o, ,; 36 1, 3 6, 10 225 

2~ ;1 
=~z :? C 5 25 46,, 1, 0 6,96 212 
~~. ~:, 05 2, 49 1, 0 ?,16 21' 

:;S 27 "·' • 1 '' 2:l ;3 .e. :S o, 27 29 • j I 4 ~. ~2 21? 5. 4 
: ! z 05 2~ 18 9,12 169 

:S 27 ;4 , '' 
-I 1 s 7'1 19$ 

OE: 06 JJ 13 J2,~ 3 S, 1 ilS 17?, l9E 1~ <.~ SE 1,; ~vJ "tA ~ 3' !\ . - 0 , 6 ~.04 O, ll ~ 
-l '1 s U!il 1c s O!~T ll ,1. l " • ,/ s 

TJ~ •• OJ 13 13,2 •1,1 J. ~2 17~ 4 • l 
' ' 5 ::?PJ 1, • 0, 3 

S• 21,3 •1,6 
~ ,z ; :, . Ol 1l 17, ~ O•JE -~,6 ~.87 122 4,2 4, 2 

o:. 22, 1 1,; 
:s• 30 • ' I 2 

,(~:, ·~ 00 13 z,., 0 1, 4 1,'5 2S2 3 •• , ' . 
s~ 41 •,,Is 

::z OJ oo 15 25 , • 0 1,25 $1 4,1 J.' 
51, , 

raz s~ GJ 13 J.7,5 ~' 6 1,35 13; '. 2 : •1 z , ' u, u 29 •!_I' 1 I~' <2~ 3,8 3. & 
5~ ;2 , . ' .., ., :; ·~ 0~ 13 45 

• ' I 4 2,'3 ,07 3, 4 
'' 3 
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···········-·-··--·-·~---····-----------------··--··---·--·--···--···--···· 59• 14 25,5 . ~'' 
" ~ 74! 797 

uec 06 01 57 ;3., 0, :l !S 11,,ssc l~ <M s~ 1, 3 "v'G ~AG ,,J . . 
J '' 

~.n 0 , 03 ~ 
~ 1 s O!R ~ES DIST AZ ··• w p J ~ 

1•1 J ! p. 01 5S 07,0 v -1." D,71 1}0 
T'I Z 1 :,. 01 5S 14,4 u 1,3 0,01 3 6 

ES• 23 1,' 
CNZ IP• 01 53 13,7 D •0,1 1,02 JO • ,5 ,., 

5S• 2~ •1,6 
we. P• 01 58 15,3 u -1,e 1,21 t94 4, 3 4,3 ,,e 

:9~ 30 .,.,. 
c,z ·~ 01 5S 19,' 0,7 1, 31 129 

ES~ 3S 1, 9 
TRZ :Pi 01 56 24 1,6 1, '8 71 4,4 
T:JA iP• 01 5S 33 -o,, ?,17 55 4,3 ,,2 

593 ,9 09 l '5 
(RP ,~ 01 ,e 2P,9 •1,2 2,U 14 ,,o ,,, 

e,. 34 •0,3 
fiS~ ,a l, 1 
ES• ,11 oa •1,, 

3~Z :,., 01 ,, 53 l,' 2,,2 60 3,6 
59~ ,9 13 0, 2 

• ~ s ,,, 79! 
JEC 06 09 33 ,,,o 5• ,10S 178,71E 284 <M se a,2 -~, ~•0 4,3 . - 2,, 0,1' 0,17 22 

~ ~ s DIR ~ES 019T AZ W•• w p ~ . 
ecz • 09 35 29 3,'9 192 

'' 7 i:9 H ~.9 
•TZ 4,12 199 • ,5 ,,1 
~·1z p 0~ 34 ,,,a -1., 4,57 1B' ,.0 ,,J 

ES 35 ,1 •1,9 
<R• eo 09 3, 00 3,3 4,60 213 3,6 
TJA cS 0~ 3' ,a •\,1 4,86 195 4,7 
rqz es oo 36 18 2,1 '·" u, , .. 
C>IZ p 00 3, 11,? 1, 6 ,.o 206 • ,J 
~~J ;P 09 3, 2! .,z • ., 6,09 201 

es 36 44 •1,, .e. • 09 3; 34,, •1,' ,.~2 202 
:S 37 0, 1, 1 

CIZ ;S 00 35 09 1,2 10,90 161 

~ ~ s HI 190 
oec 06 19 02 41,2 P,~65 1?9,90E 142 <M S! 0,9 4V3 MAG 4' 1 . - 0,9 o,o, 0,04 9 

• 1 9 01q ~.s DIST tZ ··• w p ,I s 
ECZ . 19 OJ 01 J '1 1,~e 269 4,7 
G'I Z ~ 19 05 12 • 1.' 1,1e 236 4, 0 4,3 

32 
s JS •(' I 4 

••Z 2,33 H1 4 '2 
T:J~ • 19 OJ 23 1, 2 2,(5 241 4,2 

'' 4 J6 
9 53 l, 1 

<Q• • 19 03 3' •l,1 3,47 264 J,5 3,4 
H 10 ~-,z 19 03 43 ,,2• 3,75 2'' 4,0 3,9 
04 16 

:u s 10 04 37 l, 6 4,32 220 
'\'I J 0 19 03 4a, :s - J' 9 4,,3 229 3,9 4' 1 

<; 04 41 .,., 
... : . s 1> o; ,2 "'' 3 ~.~7 226 ', e . '' : : z 1• j4 z, 6 'Q. t,9 

s o; 37 '' 2 
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····-····---·-··············-----···-------·····-··•········-·············· 
I ~ s 74/ ,oo 

iJE.: 07 0~ 22 ,~.,. 36.~3~ l.77,3'E 252 <M S!' 1, 7 41/~ ~,3 '. 2 . - 1,, 0, J 7 ~ . 09 11. 
-1 1 s Dt~ ~es Dt~T H •• 4 ~ p • 5 

~CZ :=> OJ 23 J, 1,, 1,?3 133 4, 4 
;S 24 06 0 I 7 

Q3Z • OJ 23 36, O •] I 1 1,64 2U 3,9 
<~• • 00 23 '1 I - ,,, 1,~2 232 3,5 

:S ?.4 1, 2 I J 
'.l ·iz !' on 23 42, C 05~ ;,B 1,B9 B4 4. 7 4, 4 

:S 2, 11 •?,6 
TJl =· oo 2J H -n,o 1, 0 9 195 4,3 ,,1 

:S 24 1, •~I 2 
: ·,z ;;, oo 23 '1 1, I 1 ~. 77 211 3, 7 3 I' 

24 J' ..,., J =· oc 24 04 -~ I 4 4, 06 201 4. 4 4 I 1 
i:S ,3 •2,1 

CH i:? oc 24 17 4. 17 192 z,,, 
ES '8 , ,1 •E, tP OJ 2• 1, '. '7 4,89 2~• ,,, '. ~ 4 I 4 

31 
:s 2, l.3 j . 1 

., ~ s 141 801 
o·· c. 07 o, 23 46, 6 36,23S 119,,4c 163 -~ 5; 1, 4 4 1/ '.l "I ;.~ 

'' 4 . - 0,9 O,H J , 0 6 l l 
~ 1 5 DIR 1C5 O!ST AZ .. , 

-
p ,I s 

:"Z • C'l 2 4 1. ' '1 D ~ I 1 1,66 ? ~ ~ 6, U '. ~ 
2~ . ; 

i:S 44 •,. I 3 

.-z t. ,, 2 4 J O, l 0 • 1, " 2, 69 2 2'1 6,1 6 I 1 
:s 2, ~ 4 I' •1,1 

G'J Z !' 0 '1 24 31,3 ose .,.1 2,70 206 ,.~ 
'' 3 :s 2 5 J5 •JI 1 

TJ 4 • ;;'1 2 4 33' '1 u 1, 2 3,20 21~ 5,8 '. 4 ;S 2, 1s 1 I 1 
BZ i. o; 24 P.~ D • ) IQ 3,19 26'1 5,4 
<~• 1 • :; ~. 4A I ~ ~~·E 1 ,9 3, 6 , 241 5,7 '. 1 

:S 2 5 n i,• 
0 ') : • 0• 24 ;1 ' J E ) I 1 4, 23 21, 4 I 1 
c, z 1 • o; 2• 52,? 0 l , 3 •,34 226 '. 7 r ·1 z t? c• 2) V 4 I ' ~ 2, 3 ,,-5 233 ,.2 

1• 
CH • 01 z, 0 3, • • 2, 1 5,34 20 9 
~ ~ l • V '1 ?' 03,; •2,7 , .. , 21, 4,9 

J ~ I 4 
: ,1 z > p 2 , l 2 I 

, .,.1 ~,q9 'S~ 5,1 
H 

"'=- • 09 ?.' 16, 9 • t I C h, 28 H; 5.' 
Z1, : 
3s,, 

;S 2 ~ ,3 • 1, ' 
27 )S 

: I Z ;:, o; 2 , 46 1'' ~,H H O 
:S ?. 7 l7 l '; 

~ ~ s 141 e.> ~ 
JE: 07 1, 14 .,.~ 3l, S5S l 7 Y,'2"' 3l <~ 9• 2, 0 ·~~ "'~ ••• . - 1, 0 J,H , .. , ~ , s J I, 1:s n I ,T H ~•l ,I ? J ! 

::z =:, 1; !. :J ! 5 I 5 •"'I~ 4 I i 8 ,,~ 4. 7 • ' 6 
=-; s l~ , , ~I~ 

,3 Z ;:;, 15 u 25 -, I 1 ,. , e, l 23• 4. 1 
I\ i z : ~ 15 ' 5' , .,,3 s I "\, H' ,.~ 4 I 1 

2 '1 ' l 
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G~Z p 15 1; 33 • t' , 4 ,,21 203 4,5 

'' 3 s 16 J4 J' 2 
0 'I: 0 15 1; 38 1, 3 ,,46 ?48 4,6 
T•J• 0 15 1; 40 o,; ,,67 208 4,6 4, 6 

H ,o 
~RO ~ 15 1' 42 1, 2 ,,,7 224 3,B cqz • 15 1, 52,~ 0 1, 1 6,36 '263 s 17 04 o,, 
C'H 13 16 02 6,70 216 
~'/ J " 15 a 06,, •2,8 7,~9 210 

Z4 
s 17 ze •6,8• 

~EL s 15 17 ,2 -~.2 !,14 210 CJZ s 15 u 34 1,1 10,33 168 

~ M 9 141 !O! DEC 07 16 o _,J, • 39,'4S V3,70E 12 ~M se 1,3 4V3 ~AO 4 I J • - o,, 0, 0 ! 0,03 ~ 
-I 1 s DIR ~ES 01ST H W•A w p w 9 

T -~Z ?• 16 •7 o,., QI 2 0,63 56 •' 0 3,9 E9• 13 •1,1 
=~z IP~ 16 •7 U,9 D 0, 0 1,•7 77 4,9 4,7 ss~ JO 0,1 
~NJ I~~ 16 47 Zi,0 u •0,6 1,'4 129 • ,6 .. , 

22,8 
SB~ •4 •O, • 

•E~ 2P~ 1s 47 2, .,,2 1,92 1,, 4,3 4,9 4,8 es~ 0 ,,1 
~RP IP~ 16 47 27,4 D •1,0 ·2, 16 42 • ,1 ,,2 

:Bi '4 • 0 ,6 cu EP• 16 47 36 l, 1 2,'16 126 
ES3 49 H 0,9 ,~. EP• 16 47 41 •1.,0 2,78 76 ,.~ 
E ,9 

WTZ :PS 16 47 H 2,0 3,~0 60 J,9 :i'lZ SP~ 16 47 47 o,, 3,48 76 4,0 3,8 es~ 49 32 ,,2. 
3BZ 5P~ 16 47 0 •0,2 3,60 24 J , .9 J,B ;S~ 4' 29 •0,8 
~~= SP~ 16 H ,3 2,l 3,79 9 •• 1 s 49 37 
GPZ e11. 1~ 48 Q9 2,Z 4,2J 190 4, 3 

iiS'i 42 •l,O 
CRZ :P~ 16 4' 09 •0,4 ,,16 U1 4,3 : 15 

~ M s 741 BO • il!:C 09 11 '7 10,0 4• ,>2S 168,07E 12 <~ se 0, 3 H3 ~AG 3,' • _: 0 , 3 0,01 0,02 ~ 
~ 5 DIR ~es D!~T 4% ~-· w p w B ~ •/,/ 1,10 194 3,2 J,8 3,9 ROX 1,31 138 4,1 3, 9 ~JZ 0' 11 57 40 •0,1 1,eo 74 J,2 3,2 s~ 56 02 •J,, 

O•!Z F' 'i 11 57 ~· • '' 2 2,10 106 4,1 3,9 s~ 56 l.0 0, 2 
_,io Z ·~ 11 57 46 l, 3 2,?1 166 3,6 3'' S• 55 16 .,,2 
~A I .. 11 55 o, J' 2 3,14 ,2 •• 0 S• H •2,0• 
JP Z 11 59 13 3,39 79 3,9 

S• 5• 
' ' 3 



,OCA, E4RTH1J4<ES JS, 

------···------··-·-····-------·-·-····~---···-·······~---·············,-·· 
~ M s 741 so, 

DEC os 16 '6 19,2 39,91S 173, ~OE 152 <~ S8 2,0 Av3 ~Ail 4' 0 . - 1,' 0,06 o,o; 1' 
~ 1 · s DIR ~ES Dl!T •·z .. , w p ,/ 9 

T~ Z ES 16 57 01,, •t,J 0,04 40 3,, 

"~• IP 16 56 ,2,1 u 1,8 1,60 117 4,3 4,, ,, 06 
as 14,, l, 2 

•H IP 16 56 ,2,6 u 1, 9 1,A• 147 4,0 ,,3 4,• 
:S ,, 1, l,1 

:·iz :P 16 '$ ,2,, 1,' 1,67 65 4,1 4,3 
E 57 12 

CH E• 16 '6 ,e,, ,,e 2,?4 117 
E 57 23 

i<RP! iii' l,6 57 02 1,1 2 ,,0 J8 J,4 3, 3 
ES H 1 , 2 

<41 ES 16 '7 44 •2,2 3, 09 212 4,0 
a~z p 16 " 14,2 • 1,' 3,66 71 4,2 4, 0 

ES ,6 .,,, 
H 11 s 141 906 

oec 09 02 ., 41,0 31,79S 1'6,24E 205 <~ SE 1,3 Av3 ~.~ 4,1 . . 1,2 0,05 o.o, 9 
~ 1 s OJ~ ~es Dl!T 4Z ••' ~ p w ! 

~qp • 02 46 10,5 ,., e,,, 256 3,, 
ES JZ'' ~I" nz ? 02 4$ 09,5 "~. 0 C,62 109 4,0 

T.14 E~ 02 46 16 1, ~ 1. 24 145 4, • 4'' 
43 

C\/ Z ::? C2 46 19 t I d 1, ';l 20 1 3,8 3,6 
:S ,, l, 5 

J•: z 0 02 46 18,l ,,2 1,64 122 • '0 • '3 
ES 4• •1,6 

3~ Z ? ~2 46 16,9 • 1 I! 1, 68 JJ9 3,8 
i:: z ;? , 02 4$ 21 t' 4 ! 'AJ ea • ,4 4,2 

ES o,, • 1 I 2 
~ ~ . IP oz •o ~o., u -~, e ,,~9 192 '.' ''' ES 47 Ob • 3 ' 3o 
:AZ ::S 02 47 1 , \' 1 3,U 18~ 
,e. :S 02 47 24 -1.; 3,67 19S 

'' 3 

~ ~ s 141 !D1 
DEC 09 13 13 4 0 , 3 ,~.,~s 174, 05E 112 (~ s~ 1,4 ,o ~AO • ' 0 . l , 9 ', l4 0,03 • ~ ~ s DIR ~:S DIST ,z ••• M p w 5 

•h 13 14 OJ, ' u t'' O,Q6 145 J. 9 4,1 ,,, 
s 17 • , • 6 

~-1:, • l. 3 14 J 3, ~ D ., I 7 1, 10 97 4,1 4, 3 
s 19 •1," 

:J3 0 13 1 4 ~ 4. ' D , ' z 1,16 239 
lZ 

' 20 •1,5 
T'lZ 0 1J 14 0 7. ", " t , 1 !. , 34 l1 J,9 •,1 

s 25,4 , t?. 
:42 s 1 3 1 4 33,, ' . s 1, 71 104 
: ~z 13 1'\ 12 1 '4 1 . 14 42 4, l . ', 

s 3• l , 6 
T~Z , 13 14 1s • ".I, 3 2 t !:S F •, v 1, 0 

25 
s 49 ~.1 

<~• 13 14 2~ I ~ 1, 0 2 , 82 25 4, D 
'' 0 s ,s • ~ I 7 

J • 13 15 , 6 ?,03 5~ 4, 3 
rz s 1J 15 a •~ I 4 3,•o 0 3 ,3 
3· ;z , 

l3 14 .lJ' 'l - ~, 5 :,; • !'Y ~" 3,7 (I~ 

s 15 15 •,I~ 
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~ H s 74/ 90! 
OE: 11 O! 20 43,9 33,979 179,49E 27:) ~M SB 2, 1 ·~~ ~,r, 4, 6 

·- 1,9 J, 10 0 ,13 21 
; s O!R ~es DIST ,z ~-, ~ p . ' ECZ EP as 21 u . , , e J,~o 191 4,7 ,.1 

i:S 22 37 1 I 2 
GBZ :P O! 21 49 ?,2 !,U 234 3,9 !,6 

E 22 46 
ilTZ EP os 21 ;3,, "1, 3 4,49 2 Q6 4,9 4,3 

ss 22 ,2 1,e 
O~E EP 09 21 ,e 2,2 4,,S 24' 
G~Z SP oe 21 S6 •2,6 4,82 194 4,5 4, 9 

s 22 48 
i:9 ,4 •3,0 

~R• e, 08 22 04 2,2 ,,oe U8 4.~ 
e 05,7 
e 23 10 

TJ~ iiS O! 23 06 ! IQ ,.u 201 
'' 0 ,~z ,,91 200 4,, ,,1 

~~- EP QS 22 21,, -2,, 1,37 204 
E H,O 
ES 23 32 •1,3 

~E. p 09 22 41, 1 ,., 8,21 206 5,7 
ES 24 12 .,.~ 

crz E 03 23 13 10,44 164 
ea 25 o, 2,, 

• ~ s 74/ 809 
DEC 11 13 04 34 ,o 39,415 174. 31e 191 o<M SE 1, 2 ,~a MA '• 4, 1 

·- 0,8 0,04 0,04 9 
~ 1 s O!R qes OUT ~z ~-· ~ p ·~ s 

T~Z e, 13 o, 01,' 1, 1 0,28 2 
i: 28 

1~3 t• 13 o, 01,, u j I 4 1,43 144 4,4 4,3 
e, 33 0 I 2 

~q• E~ 1J o; 11 , • 4 1,79 J1 !,1 
:5 39 j '2 

we, " 13 o, 3' 1,84 171 4. 2. 4' 4 
ES 39 •1,6 

rqz 1,90 ~3 .,, 
:u p 13 o; 13,3 o,, 1, 02 136 

s ... ~ 2.0 
c~ 3 1, 1J 0~ 11, 9 •1,2 2,04 217 4,4 ••• e Z0 

E 3• 
cl 40 •J,J• 

TU A ':P 13 o, 16 o., 2,26 74 4,1 4,2 
:S ·~ j '' aT Z ;P 13 05 19 -~.6 2,,J " 3,0 J,4 
;5 51 .z.~ 

G'IZ t• 13 o; z,. , : I] 2,9~ ,, 4.~ 4' 2 
:S '~ ~G ,, •1,, 

HZ ;o 13 o, Z9 j '6 J,36 15 
Eez p 13 o; 33 

'' 2 
3. ?2 63 4,0 

~ 1 9 141 e1 0 
oe: 11 1• 47 19,8 37,735 179,78E 12 ~M SE 1,5 AV~ ~,o 3,9 

·- 1,0 0,05 0,0, q 
~ 1 s DIR ~ES Dl~T H •·• w p • s 

;:z I'• 14 47 38, 3 u 1,6 0,78 272 4,6 
;U 53,, 1,. 

a·,z !P~ 1. 47 o,, 1,5 1.66 236 4. a J,! 
es~ •s 10 2,0 

. ~z :Pi 1• 47 ;, • 'l . 1 2,?J 263 J,7 
TJA =·~ 14 47 ;~ .. ., I 2 2,~4 242 4,0 'I 0 :s• ,a 31 'I 3 



. 
.oc•. :AH-l1JA<F.S 337 

~------------------------~----·--·-··-···-······-···············--···-·••4• PZ 2, ..,5 231 4, 1 3, 9 
'(:,;) :?~ 1• ., 10 . ~ '~ 1, ~7 H' 3,5 

=~~ Z6 •t, 0 
:.s z ·~ 1• 4S 15 •~I 8 3,?6 292 3,6 
1~. =·~ 14 's 2l •1' 7 •,•Z ns 3, 7 l, 6 

ss~ 4; ~· •1, 0 
•E. ES~ 1• ·~ 33 •?,4 5,?6 )26 3, 9 
:1z : s•1 1• 50 14 1,5 6,81 157 

~ ~ s 141 au 
OEC 1l ~6 )9 36,2 J7,64S 179,5'E H <11 SE 2,0 AVl 11AG 4,2 

• - 1,5 l, D 6 0 , 08 ~ 
~ 1 s OIR ~es OIH AZ ~-· " p ~ s 

EC Z t•• 16 09 50, ~ 0 •l,O r,so 266 
'' 0 

,.1 
•• '1,9 • O, 6 

:53 10 o, 1,7 
3'1 Z ·~ 16 10 J •,1 u 1, 1 1,'6 230 4, 2 4, 0 

:PJ 10,, 2, 6 

- 19 
:S• 28 3, 1 

,ITZ ?~ 16 10 10,7 u ) , 9 2,05 260 4,7 
T.! A :?~ 16 10 13 1, 0 2,?2 239 4,~ 4, i 

11 01 
TU t', lll6 227 4, i? 

'' 1 <~• 1•~ l~ 10 24,S DSe • 0 ,6 3,!.9 ,6 4 4,1 3,6 
:S~ ,~ •!,6 

:;3z ·~ 16 10 20,, • !_I~ 3,,5 292 ,., !,4 
32 .. 36, 3 • t I l3 

:Si 11 12 , '5 ~,,:, =· ~ 16 10 4 0 • 1, I~ •, :u 226 J,7 
! '' :S~ 1l z, 

• 2 '' J / : := \j 16 10 46 1,9 ,,,6 293 4, 2 
.e~ :S~ 16 11 •e,, • 2, 6 5,19 22• 

'' 0 c~z =·~ 16 11 11 1,B 6,42 299 
: I Z• =·~ 16 11 29 .,,,. 6,96 156 

:Si 12 ~3 ~.•• 
~ ~ s 1,1 812 

OEC 12 18 ,2 56, • 39,53S 176,HE JJ ~-, s• 1,4 l >/~ °1A'l 
' ' 0 0 ,3 0,02 0,"2 • ., 1 s DIR ,es ~IH AZ ~-· w ,. w I 

T J ~ •i 18 43 10,1 1,' ~.~, 11, 4,2 .. , 
s~ :7 • i' '3 

23 
.nz ·~ 18 43 oa,1 il • ' ' 1 

0 , ?3 42 '. 0 , .. 
9~ u •1·' 
3• 22 t t ~ 

<» ·~ 18 ., 12,~ Uf :, I 7 ~ , 9 0 312 3,6 2. 0 .. 13,J • 1 I 2 
S• ?.6 

' ' 1 : ·, z . ' 18 4J 15 ~I~ Q. 03 2 2• qz >i 18 43 1,,a 0 1'. 1, 1'18 1 ~1 4, 6 '. J •• 11,6 1' J 
3B :, ·,z .. 18 43 16,~ .,, .. 1, )0 i5 3,9 4, 0 

s~ JJ • 1 ,2 
T ., l ·~ 1~ •J 2 • • ? , '1 1,69 2 4 7 J,7 J', 

9• 4g • , • 2 
::z ·~ :, •3 z• • ~I g 1,91 s; •• J • '1 

S• 57 l I! 
1 , 3 . '• 1~ 43 za .~ •!.I l ?,19 1~q J,8 '. 2 •• 3• • ; '3 

s ; 54 • !_ I ~ 

S• •• J5 , '7 
3~z ., d 4J 31,1 l, • ~ I ~ 2,42 JO 3,9 
... :; ... 1; 41 u2 .~ ,.,1 '?O' . ', 4, 3 ''' 
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····=·······-~·-··--·········-··--··················---·····-·············· s~ 1', S • ~ . 2 
ES• z1 - \' 9 

" '1 s 141 813 ~e. 12 B 29 J7,6 H,945 165,43E 33 <11 se 1, 5 A~G HAG 4,6 
·- 1,8 0, 11 0,11 ~ 

" i s ulR ~ES Dl!T AZ ,1.4 w p ~ g 

i'I• • ·i 19 3C 00 ,3 l, 2 1 I 0 1 ,53 4. 4 
14,5 

s~ 29,~ 0'' .n 1•~ 19 3~ 1J,~ D 0 t 6 2,37 84 ,,2 ,,o 
S;S~ 40 -~., 

•O( J,ne $3 4,9 4,8 
o~z ;•~ 19 3J 39 .,.2 4,?6 66 4,6 4,9 

E 31 30 
;, 

iJ Z =·~ 11 30 42 •2,1 4,62 ,2 4,1 3,9 

= ;2 
::t• 31 00 2, 1 
:S~ J4 • 1 I 1 

32 01 
3oz 501 19 31 23 ,,e 6,~4 $0 4,? 

= 32 29 

~ ~- i;P~ 19 ll ; o •1,3 9,~3 ,3 
s 32 4' e 33 10 

,I ~ 9 1v e1, 
OEC 12 Z2 32 H,2 39,7'S 114,37E 183 ~M SE 1,1 ·~~ HAQ 4, 0 . - 1, 7 0,05 0,10 11 , i s DIR ~ES Dl1r AZ ~-· w p ~ 9 

TIZ =· 22 33 21 •0,6 0 I '5 1 
ss 42 ,.1 

=~z 1• 22 33 24, 8 u ~. 1 1 , 06 60 4,6 3,6 
ES 46 -o,e 

~~. IP 22 33 27, 0 D ~ . 0 1,n 136 4,0 4,1 
:S ,o 0 ,1 

•E. ES 22 33 ,. • 0 , 9 1,'7 169 3,6 4,0 

" ' g 14/ 81' 
De: 13 08 48 02,9 41,66S 172,J4E 12 <M SE o,a A ~G >14G 4,3 

·- 0,3 o,oz 0,02 ~ 
• i 9 DIR ~es Dt~T AZ ~-· w p W 9 

<•I C1J1 os ., 23,1 ,,a 1, 11 n9 3,9 
S• P,6 •0,2 

<KV ! .. 08 4S 2,., u i' C 1,U 121 
Sl 45 ., '. 1 

~E. p~ 08 48 32,2 •1,6 1,86 19 •.2 4,8 4,8 
Si 51 0 t 1 

GOZ EP~ os •a H . , ,3 2,04 174 •. ~ 
S• 49 05,1 • ., • 3 

- ~3 •i OS •a 43,? •J,$ 2,5~ 67 4. 7 4,6 
•• 49 ,5 1 I 2 
s~ 4j) 16 1,3 
S• 23 ~ ' 6 

~JZ :O i as •s 46 
'' 7 

2,,0 H O 3,7 3,, 
'l 57 .,,, 

=S~ 49 20 2,1• 
T 'l l • '• 08 •s 55,8 t,9• ~.92 33 4, 0 4. 1 

:S:l •9 H •~I 5• 
C•1z e•i 05 46 ~5,8 .,.1 3,41 46 4,7 st 0 

S• 49 '9 -~,9 
' "Z• P3 os •;, 15 0 I 1. 3,,6 197 
TH• :;:, :, ,s 4 j) 22 •?, O• 4,a 60 4,4 
,(~;). ;;O~ C'I 41 ;s •1,6• •, 47 34 

Si ~' .,,,. 
TJ h :o• OS 49 23 • j I 7• •' ~o 54 4, Z 4,1 

-----------------------



._,:,c,._ e, n~;JHes 339 
·········-······-··-··············-···-~---···-····•·······~---····~---···· 3·i z s~ OS 5) ,o • O I' 5 ,1 0 51 

rn T MANGLES VALLE1 ANO MURCHISON 1B O) ~~ IV 

' ~ s 741 su 
C!C 13 16 ,s 00 ,6 41,HS 17J,34E 33 <~ SE 0, 6 ,,o ~•o 3,8 

0 , 3 0, 0 2 0,02 ~ 
~ 1 s DIR ~ES 01ST H ~-• ,/ p w ff 

~BL ·~ 16 5, 19,Q J ,4 1,~7 ss ' 3,7 3,7 4, 3 
s~ 33, 0 1 , 0 
S• 35,9 j ' 1 

~'!J 0~ .~ '3 27,~ D - ~,6 1,77 67 4,3 
'' 1 •• 31, 3 •1, V 

St ,, •J,9 
~•I :!. • 16 5, ,9 , '2 1,87 230 3, 6 
T•JZ -~ 16 5, 36'' 1,7 2, ?. 9 21 3,6 3'] 

:S~ ,~ 02 o,, 
G•Z :S~ 16 5$ 04 -o., 2,,1 19 2 3,3 
.:·iz ·~ 16 ,5 41., 0 • l ,2 2,12 39 3,9 3'' 
<q• ·~ 16 s, ,6,0 • ~ ' I. 3,H z1 

'' 0 ,~ 56 Je • 1, , 

•l ~ 9 741 817 
JE~ 13 20 J1 J2' C 36,37 5 177, 91E 2U <M s~ 1,4 IVG ~,a 

'' 1 . - 1, 0 j' 0' 0 , 05 9 

• 1 5 DIR ~ES nf ST •l W• A w p • s 
c:Z E ( •) 20 32 C9 . ''' 1, ,z 159 4,9 

'' 2 ~=z • 20 32 12 ,5 • 1, S 1, • 7 27' 4,2 
J 'J z ;P 20 32 16,3 • O, 6 2,27 179 4,7 

'' 0 s 49,5 •2,2 
'(~ ~ • 20 32 20, ~ v 1,3 2 , , ; 23J 4,2 

s H, n l_ I ) 

TJ• E• 2J 32 21 1 , 6 2 ,,1 19' 4, T 
'' 9 ES 56 • :, • 1 

O~E • 20 32 ,,. o 0,1 2 ,H ~91 ,., 
9 33 ~4 • 0 ,3 

TRZ E' , 2J 32 29 1 ,1 3 ,29 u, 4, 6 ,,o 
: 9 33 14 2' 7 c~z =' 20 32 31,, 2 I (I 3,39 213 4,1 4,2 

~·1:. , 20 32 43 , 7 . '';, 4, 65 203 ,., 
'' 6 s 33 38 •2, ~ :,z 0 ,~ 3 , 44 I ~ •i,• 4 , 69 293 4 ,0 

~E- ;;, 2i 32 5 4 , 0 • :) I 3 ,,,9 206 '. 2 4,5 
'' 1 33 ,1 • 1,5 

C03 • 20 13 0?. ' ' .,,, 6 , 21 219 
s 34 14 IC 

' ' 1 3?Z • :S 20 35 01 -~.,- ~ ,36 2J7 '·' 
.j ~ s 141 81! 

oe; 1• oc 47 J 4 I !t 3 6, ry 6S 177,62c: 1, <• s~ 1, 2 A iJ';; "1A '; ''' . - 1, 1 0 , l 7 o,o, ' .j 1 s D!R ,~s O!ST 4Z ··• " p J 5 
.~z ;O~ (, ry 47 3 Z ,; - ~,9 1,74 26' 4.' ,,, 

? • 35 • ., I 4 

~~ ~6,! ~.2 
E: Z =·· Qj ., 37 ~ I 7 1,,9 1 56 ,,9 
<~· ·~ 00 •7 4 3, ~ • 1, 2 2 ,, 0 221 

! ( s ~, •s 1 o, n •.I,.. 
E~ 30 

j' j z ·~ ;JJ 47 45, ~ - ~ ,5 2, 60 ~73 4 ,4 4 , 4 
o. 51, C ,.~ 
s~ •• 16 • J ,, 

J'l o 5~ J J •• 1Q 1, 0 2,66 27; s, 34 - :,2 
TJ~ = :, ·n jl 47 t~ I ~ - '6 ') . 77 ! .~ .. ; 4, 4 
:\JZ 1 ~ " - 4 3 cl l, 5 JI =i4 207 4,6 . , 

j 2 , 2 .. .~ ~ I Ji 
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T"Z ,. OJ 4, 12,, • 2' 4 4, ~; 219 

'' 0 ?;, z,,, • C,9 
1' • , J > ·j ii' 43 1,.~ •t,3 ,,~5 200 4,Q ,. Z~,l • ) ,6 
: ,3 :> ·i oo 43 37 1, 0 6,31 216 

" ~ s 741 819 
DE: 14 02 J9 ~1,4 36,l;IS l77,52E 12 <M SE 1,~ 4V3 MAO ,,2 

1,, 0,09 C, O 7 q 
< 1 s DIR ~ES OJ~T AZ ··• ~ p w 9 

Q9Z ·~ 02 0. 28,J •1,1 1,65 269 4,3 4,• 
0. 32,~ 1, 5 
:,J 35, ~ 

'' l s~ ,0,2 " 0 • 1 
ECZ •• 02 0;1 J2 ~ , 3 1,?1 1,2 4,7 

:SJ 59 • 0 ,1 
KP i:?i 02 o, 37 •2,0 2,3, 222 

s~ 10 ~3 ·•,?.• =~ JO 
:i ~z • ·i O? J , 4C,6 • 0 ,2 2,•8 171 4,3 

'' 0 •• 46,9 2, 0 
s~ 1J u J ' 6 

:) \1: oS• 02 10 22 0,9 2,60 275 3, 9 
:•1z ·•~? 02 01 53 • 0 ,2 J,38 207 ,,5 

"' 2 
"' 2 T~Z :o • 02 10 07 •2,1 3,89 210 ~·,J ·~ 02 10 J9,3 •1,9 .,,o 199 3,9 

•• Z3 0, 1 
CJ3 =·~ oz 1 'l 31 0,2 6,16 216 ;,. ,o 2, 1 

-I ~ 3 74/ 920 
ce: 1• 16 3! H,6 39,,0~ 11~.e0e 181 <M SE 1, 1 4VG ~•G 4,0 

1,0 0, 0 4 0,04 8 
-I 1 s CIR ~es 01,r 4Z ~-• w p W 9 

<IP • 16 3a zo,, •0,7 0,61 340 
s 49 •0,9 

=~z • 16 JS 31,9 1,2 0,72 196 J,6 JI' 
• rz 1,07 61 4, 1 
T ,1 4 p 16 JS 33,9 

'' 6 
1,10 106 4,2 4,1 

s 56,9 1,2 
T'lZ (.) 16 36 36,9 1,S 1,30 ue 
uz 1,32 143 4,9 
G~Z • 16 39 39,9 • 0 ,5 1,,5 o, 4,1 3,9 

9 H 05 •1,2 
1•; 3 1• 16 39 44,0 u ,,, 2,13 197 4,3 4' 0 

5 3~ 13,n •J.• •S. p 16 JS 52,0 • 0 ,6 2,0 B6 '. 0 '' 1 
3,0 

s 3;1 Z9,, •il, 1 
:03 ;P 16 H 0~ •0,1 3,,o 122 3,6 

s 42 -~.e 
• ~ 74/ 121 

CEC 1• 2, H J9 ' ~ 36,llS 177,5'E 12 (M s~ 1, 2 lVG ~AG 3,0 
1, C 0 , 16 0,04 q 

·I 1 s CIR qes n J!T H .. , H p W 9 
J!l z , ~ z; OS Jb,9 .,,, 1,~e 266 ,., 4,0 

•J 43,2 , '. 3" ;a •., I 3 
S• 09 ,o • O,S 

e:z S• ZJ 0 ;1 02 •1.' 2 1,75 153 ,,2 
('P C: :,. ) 2J o, 49'' •1,6 ?,41 221 

s~ '. 12 • (I:.• 
S• 23,, ~ '6 

4: 
;; J z ·~ 2J cs 4 ! , Ci •j.2 2 ,54 172 ,, o l , 9 



,OCll. EA'lT~,JA~es 34 1 

·-···············-···················-················-·······-·-·······--· s~ ~- 19,5 ,.2 
=p•= 2,H >17 J,? 
: ,1 z =· ~ 2J n, 04 ,,, 3,45 ?07 3,9 
1'1 J =·~ 2J n, zo ,,, 4 I 77 199 3,3 

·l 1 s 74/ !22 
~EC 15 06 lZ C4,? 37,34S 175,62E 29, (M s• 0,1 ·~~ ~.a •• 1 . - 0 , 9 0,04 0,06 9 

1 1 s DIR ,ES DIST AZ ••• • p • s 
c•JZ =~ ~6 32 ~,., t. ,. 1,16 1S2 3,6 3, 6 
TJl :9 06 33 20 • O, 7 1,H 129 . '' 39Z • 06 32 4S, '1 J • . , t j 1,63 H6 •• 0 
T~Z :S 06 33 27 'I~ 1,05 151 •• 4 

3'1 Z . O<I 32 ;o, 9 \J .. j t 4 2, ~6 114 4,4 
'1''"' • )6 32 58,0 J' 0 2',, 192 3,9 • '2 .. 

lJ 33 
s JS,~ • :J I' 

111:. s 06 33 ,3 0 , 2 3,,o 191 ••• ,,3 
:,3 =~ 06 33 10 .,,2 3,93 214 4,1 • '2 

:;S 34 01 -~.2 

., ~ s ,,, 823 
o•· 1, 19 ,s 27,~ 44,~,s HS,64E 3J (~ S! 1, 1 •~J ~AG 3, 9 

1, ~ 
' ' J4 

o.o, ' • s DIR ,ES ~!ST i.z ··• ~ ~ w 9 

,o~ 1,32 1'9 3,9 • '2 
1 .! Z ' 'I l? i e 49,1 • 'i .' 1. 34 so .. 52 •., t 3 

s 'i :J . )4,, • 1,3 
Is • 11,'1 :,'!> , .. ' 

1 ''• 
2)5 3,9 3,7 

' ' J•• z ·~ 1? ~. ;, . • • 1,~ ! , g2 ns .. ~ ,,, 
P• ,, l1 ' ' 6 
S •, 2J , , • ~. 2 

•' z :ci . 1, a, l ~I~ ' ' 4 2, • 2 17? J,5 3'' 
H' 41 ,. 3 

· " z 
:St 1• lJ 0~ 1 , 7 2 , H S1 3, 9 

"1'! :; ?~ l• O, ;9,~ ],,. 6,23 ;7 

... 74/ 524 
JC- l~ j6 33 ;b , 5 3~.,os i,?9,lls 52) <M S• l, 4 i. .J:i -IA 0 '. 2 

2. ~ J , 25 J,H J• 

' 1 3 ~lq ~:S 'I ,;r tZ ••• • p . s 
=~Z ~ ~ J; 25 \ '' ',I!_ 4 ?01 5,2 
Jll 'T' z , G~ ,; :s J' 0 •l,5 9,•6 ?11 
:; ,, z ~:, : 6 3; 36 .,.2 ~, t 9 ,O 1 

:s ,, ;i4 . ' '' ,a, , ; ~ 33 , , ' , :, I 2 6,~~ ;?19 

P l ::; v~ 37 l• : ,:, ?,40 2 0; 
: ·1 Z v6 ~; :i j ' ~ ' • ,,~2 2ll 
1· 1:; :o ", ~, 

; 2 I' • ':,' 9, Q J ?09 
:5 37 q ~ 1 I~ 

4 s 74/ •25 
DE: l~ 1' ,i 32,? 3~. : ss 17?,SlE 33 <1 s• 1, 1 lv'.l "h3 4, 0 . - 1 I~ ~.H 0. ,) ~ ~ 

' s JIR ~ES ~ l~T .z ••• . p ,I 5 
=~Z :;, • 1, 51 ,3 • j I 4 ~. I , 1 1 ~! 4.' '' 1 ,~ z =:,\j l• 5 1 ) 2 . ~' ~ 1 I "'1 2 ~5 4,0 • '0 

s~ ,. • j' ~ 

3 2 ., l• 'l l1 • "I I l 2,~6 177 ,, o 3.' 
: =' • l,7 • , ' ;i 

5 I ·~ '', 
q> :,p ~ :-, "': l i,; · " , t, ? I~.~ ~2• 

'.\·,i •? . 
' 

Q 

: z , ' l. > 5:-_ 27 l Ir" ~ I ,r,. ~ 21, '1, I l: 

"• !• • : I 7 
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19 51 44 1 , 0 4 '"9 201 3,7 

" 
,, 141 926 

JE: 17 J~ 13 49,' 33,B S 17&,'il~ 33 ~M SE 1.~ 4VG MAO ,,o . . 2, 4 ,, I:. J 0 ,2 0 ~ 

' 1 s DIR ~es O!ST AZ ••• w p II ' E::: Z • =·~ c~ 1; 06 4,~. ~.10 209 5,2 5, 0 
:S~ H 1,1• 

:.sz ·~ 05 1; 11,5 - ~ .2 ,,94 238 4,3 
,in =·~ 05 1, 1• .:,,4 6,~• 217 
~,1 z ·~ 06 1, 16,5 1, 2 6,13 207 

•• 36 1, 2 
s~ 15 22 • 0, 6 

O" :: =·~ 0~ 1' 21 ,,, A,46 ?45 
TJ 4 =·~ 06 1, 2• 1, 7 6,62 212 
TP Z =•~ 06 1:i 32 

• '' 5 
,.~9 210 

.:P• ;7 j f 6 
:qz ••J 05 :. ; 3•, ~ • :, • 1 ,,,o 258 
=·~ z =•~ :6 1; J6 . ~ t' i,10 218 
~~3 ED~ c~ 15 49 •3, 0 B,84 212 

17 20 •E~ ;S ~ ~5 17 39 -~,Q• 9,70 H? ,., 
~ M s 141 s2, 

DEC 17 B 56 36,' 41,10S 11,, aie 33 <.~ se 0, 9 4V3 ~A~ 4,9 . . 0, 4 0,,2 0,C! ~ 

' 1 s D!R ~ES DIST 4Z ··• • p • s 
CAZ 1~ -1 15 ,, 46,4 D ,,, o,,s 32 
'1E. IP~ 16 5~ 50,3 u ~~ .,., 0,79 218 5, 0 

IS~ 5;1 00 •1,4 
~,,3 I•~' H ,s 50 I!, 

• ' ' 5 
, .s2 342 

K~Y ·~ 16 ,9 03,3 • 0 ,6 1,8& 236 .. 10 .~ ? '4 rqz ·~ 16 5 9 0 7, 9 u '. 4 2.~o 23 ,.1 ,,o 
I 22,2 
s~ 30 •0,6 

c~z ~~ 16 51 10,0 D , ,6 2, 21 u, 
r~z •• 1~ 51 zo,o o,, 2,47 333 4,6 4,0 

S• 53 0, 1 
TU~ ·~ 1~ 59 17,S -o,, ?,78 22 4,6 4, 9 

9~ ,0,1 0,9 
S• 17 OJ o• 1,6 

G~Z p~ 16 ~9 22,7 •1,7 ~.2J 32 4,4 4,6 
•• 33,1 •o,, 

~s~ ;18.' •2,2• 
~?Z• :S~ 16 59 ;9,, •2,4• 3, ?.8 22' ,., 
~ll• :S• 17 00 a, ,,o• 3,47 2,0 4,9 ~q•· -~ 16 59 31 3,2• 3,46 3'6 ,,o 4,9 

•• 39 1 • •• 
5• 17 n Z6 2,9• 

~TZ :P~ 16 5il ~& •0,5 ~.~3 1, 4, 1 ,,2 
s~ 17 r. J ~s 0, 0 

1 I Z =·~ 16 59 ". 0 '' 4 
,,,1 23' 

S• 17 01 02 1, 7 
:HZ• = (. ~) 1~ 59 52 1,9• ,.1z 223 
3lZ• El•~) 1~ 59 ;2 \,1• 5,16 351 4,3 
O~:• ,,,J !48 ,,o 
:qz• 5?. 11 oo 50 ,,6• 7,38 339 
1'H 7,39 231 ,., 
'HT SOUTHEIIN MORT" !SLAND 1 !IHIMUM !NTfMSITY 1111 IV 

~ 1 s 7V ,2a 
oe: 1s 02 48 45,7 37,975 176,13E 184 <M SE 0, 9 •v~ ~.a 4, 6 . - ' ' 7 

1, J 3 u' J' 6 
; 1 s D!~ ~ES oisr 4Z •·· w p J s 

~<P 02 49 11, ~ 0 ~ I 2 0 ,49 276 
: s 30, 2 -:,• 



"OCA" EA,THQJA~SS 343 

-------····~----------~--·-·····-························-··-·············· ~TZ ? 02 '9 11, $ •0,3 O,A6 91 
TJA p 02 49 1,,, l, 6 1,14 137 4,? 4 If 
=~z • 02 H 11,1 o,, 1,31 201 i.~ 4,0 
a•1z • 02 49 19,9 IJ 'I 4 1,AZ u, 4,, 4,, 

s 44 I 2 •1,3 
Tqz 9 02 49 41 0 I 9 1,U 162 4 I' 
JBZ p 02 0 21,a D 0 I 2 1,U 343 4,Z 
ecz ? 02 •9 23,0 o,, 1,92 !2 ,.1 
~~3 2,69 191 4,B 4 I' 
CAZ s 02 50 12 n ,2 2,93 179 
~E" • 02 49 39,, •1,5 3,•e 197 4,a 4,J 4. 6 

:S 50 Z0 •3,1• 
Gr>Z• s 02 51 ,1,, .,,,. 6,30 204 ,,2 

" ~ s 74/ 82P 
DEC 18 05 13 Z0,4 34,3ZS 178,11E 170 <M S! 3, 6 ,vs ~AG 4'. . - 9,9 0,36 0,40 " ~ 1 s DIR ~es D!!T H •• A w p w I 

== z :9 o, 14 54 •1,4 3 ,38 17' 4 I J 
<q> :o 03 14 2, l,6 4,19 210 4, 0 3,9 

E ( 5 I 1; 12 •1,8 
G\/ Z s u, 15 1, • 1 I 9 •,3Z 182 & I 4 
TJ A :S 05 1, 27 • I 6 ,,,, uo 'I 8 c,1z ,,31 2~3 3,9 
WE1. s 05 16 JJ 1,9 7,•6 20 0 '. 6 an ES o, 17 36 • z. \ 10,!1 203 '. 6 

~ s 74/ !30 o~= 19 01 1a 43,1 33, us 11a,H, 33 <~ S! 2,2 AVj ~A3 '. 1 . - 2,3 0, 11 C, 20 ~ 

" 1 s DIR ~E~ C!ST H ••• . p w ' RA~• E•~ Ol 19 37 •::!I,. 3,!B 5 
'' 9 

4' p 
~s, 2J 16 •!,1• 

E:z =:~ ul 2;) 00 2 I 1 '' ,3 2C9 5,2 ,.o 
33Z 01 20 o~ ,3 0 ' 4 ,,97 237 4, 4 
:.·,z •-i (' l ?.O 13,0 1,2 6,26 ?07 

s~ 21 23 ~ t PJ 
:)\I: :P <I 01 20 H • ., t 4 6,6C 24• 
•JA :•~ ul ?? l,Q i) ' 5 6,76 '.12 
q, ., 01 2J 21,, ·1 , 6 6,93 225 

:S~ 21 JQ 2, 7 
:qz ·~ 01 2il 29,4 • ~,b 7,H 25 9 
:·• z ;?~ 01 2J 32 -~.~ ,,~3 219 
~'1 3 :;?~ .l l 20 45,, • 2, 7 e,qe 'l 2 

s~ 22 23 •2,2 
we._ s~ Cl 22 4Z •3,5 9,!4 212 5' 7 
3° z. ::S ~ 01 23 49 •3,5• 12,71 111 

'' 6 

' 1 s ,., 831 
OE: 19 21 23 H,3 3!i,5SS 179,Z4E 33 <~ S!' 1, C, AV~ "t&J , '~ 

1, 1 l, l 5 0, 0' ~ 

" 1 s ill~ ~ES n1sr aZ Je& . • J s 
:CZ ·~ 21 2~ 12 .,., 2,16 1~, 4 '4 
3BZ 9• 21 JJ 15 , .1 3,12 2'7 
.~z s~ Zl 30 03 ~.• 3,,1 197 3, 8 
~~· ~. 21 2, 35 '' ~ 3,•e ! 31 .. 47 : I 7 
: ·1 Z . ~, 21 2~ 47 'I 1 (' ~5 ,. ~s J,9 3, 7 ,. 59 •t,3 
:qz ·~ 21 ,~ 04 !i I ~ • 5 ,~1 290 4,1 .. 1• • '.'.!, 9 
'Pl~ ·~ 21 1J : 2 • :i I? 5, • 3 ?)9 3,4 3,2 ,. 21 •• 6 

3\ J1 JS •1, 7 
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····------·-·-···-·----·-·-·-----·-·--··············-·······-····-······--· 
~ 1 5 141 ~32 

DEC 20 14 11 4J,2 44,42S 161,96E 1Z <~ s• 1, 0 AVG M4Q 4,4 . - ~.e n ,03 0,05 ~ 

• 5 DIR ~E9 DIST .z ••• ~ p w ! 
1 ·1 ~ 1,~e 1,0 4,8 4,6 

' ~ 1,43 1JS 4,5 4 I 4 
1JZ p~ 1• •? 13,~ •1,0 1,,6 11 

"• l,5, 2 -~.e 
3~ 31 • 0.:. 

J~Z EO~ 1• 42 18 •0,~ 2,21 10s 4,6 4,, 
!;9~ 45,~ -~.1 .oz ;P ~ 14 42 21 0.' 2,n 165 4,2 4,1 
:S~ o,, •0,1 

<•I S• 14 43 19 •1•' J,t5 54 4, 2 
;,o Z C.ct• 14 42 45 1, 6 3,46 ao 4, 4 

:St •J 29,5 1, 9 
C03 =" ~ 14 4z ;, n' 1 4,~4 49 

ES~ 4J 51 1, 3 
1'13• ;P~ 1• 43 Z2 1,6• 6,?3 58 

?• 42 2,,. 
: ·• Z• ;?~ 1• 43 37 J,7* ?,?0 50 

• ~ s 74/ 833 
DEC 22 07 38 ,,,9 34,965 l.H,41E 260 <H ss 1, 0 4VG IUG ,,, . - 1, 1 o,o, 0,10 12 

~ • s 0!~ ~ES 01ST AZ ~-· w p w ' :CZ 20 01 H ,, 11 5 ~.91 19' ,.o ''' ES 40 ZS .,,, 
.•z SP 07 H ,6,' 'I 1 3,68 211 ,., 4 I 1 

I ,,.2 
ES ·~ 44 ,,6 

3·1z . 07 H 5!, 0 •')' 9 3,04 196 4,J 4 I 4 
9 q ~1., •1,2 

o·ia :;o 01 40 01 •1,3 4,23 256 
TJ~ EP C? 40 04 o,, 4,H 20 4 4,1 

ES ,e ~ I 9 
<q~ p 07 40 Ot,1 2,1 4,31 n• 
rqz :S 07 •1 14 ) I 0 ',l2 203 .. , 
: ·1 z 

., 07 ·~ 16 'I 6 ,.~2 214 4,0 3,9 
:QZ i:? 07 40 18 •' I 4 5,57 272 4,1 
~•Jj e~ 07 4i) 20,9 .a.~ 6,'4 207 

- 41 36 
i:S 41 ·•··· ,e. :S 07 •z ii' •O,J 7,39 205 5,1 

:J3o ES u? 42 21 •0,1• e,1, 218 
CIZ• 5P p 41 u 1,0. o,~o 162 

:S •i 59 4,,. 
3:tz. :S C7 4J 07 •2,3• 1n, 26 209 ,,, 
• ~ s 141 '3' 

oe: 22 11 zo l1, 0 4n ,•5s 17',15E 33 <~ s~ 0, 7 ,,,1 "t.lO ,,o . - 0, 2 ' I :i 1 0,0? ~ 

• • s D!R ~es ~JST 4Z rl•' w p ~ s 

""- 1•~ 11 2~ 29,0 u • 0 ,3 Q 1 :t6 151 3, 4 4,1 '. 0 s~ 41, 2 ~.9 
~-13 10~ ll 2J 2s,, \) -o,, 1, ~3 100 4,2 ,,2 

9~ •2 •"", 2 
: :l3 • i 11 21 Jl , I 1 1,25 230 

s~ •7 • J ,3 r,,z ~°'• 11 20 34,5 • j. 7 1,?e J,3 
So ,2. 1 Q I 2 

~ 4Z :, ~ '! ll , -_, 37 ., ~ I 7 1,64 1J7 ,,2 
s; 37, 5 ~ I 7 

TsZ :S~ !1 21 11 • ' I? 2,24 67 JI 1 
~:p :?~ 11 ?J 53 , I? 1.,5 24 s, ?l 25 1, i'I 
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··--·---------·····------···-------•-····-···-··-··~------·--········-··-·· 3:,z , ,43 199 4, 0 G•;z s~ 11 2: J;I,, •2,~• J,50 5J 3,9 

., 1 s 141 935 
OE; 22 17 H 12,3 33,JJS 179,38• 12 ~ ~ s~ 0, 9 AVJ ~,o 4,2 . - 0' ~ 0, 04 0, 0 5 ~ 

; 1 s CIR ~:S OUT · AZ •·• w p w 5 
: CZ S?• !7 01 J6 0, 6 1,29 254 
Q~Z ·~ 17 01 42,9 1,1 1,76 249 4' 1 4' 0 s~ 02 04 J '1 
TuA :P~ 17 01 52 0, 6 2, 46 251 4,2 4. 4 

•• ,,,, ) ' 0 :S~ 02 Z1 l, 1 
nz D ,~ 17 01 H,7 0, 1 2,48 270 4,1 

DJ 02 01 ,2 •1,2 
PZ :P~? 17 oz 00 1, 2 3, 0 0 235 4'' :S~ l' 1 , 1 
~~, :P~ 17 02 07 -~,3 3,62 27 0 

:S~ " •4,3• 
: ·iz ;D ~ 17 02 09 • 0,3 3,77 250 3, 9 3,9 

s~ 32 • 0 ,8 
~•JJ ·~ 17 oz H,1 . '3 4,43 233 3,9 3, 9 

:5 ~ ... , 09 ) '1 
,;!'; . ;s ·, 1 1 DJ 27 · 1,9 ,,~6 2 30 4,5 4 '3 =~3• :s·i l. 7 1 3 57 • 1.. 1 • 6,46 2 40 
3PZ• ;S~ 17 O'\ 36'' 1,S• e, "1 223 •, e 
1JZ• :S ~ 17 05 07 •1,h 9,42 229 

~ r1 s 74/ 936 
oe:: 23 o, 04 o~ ,9 39,oss 1'5,13E 20! ~M se 1,1 AV~ ~AG • '3 . - o,o 0 , 0 4 O,H ! 

; 1 s OIR ~es 01ST AZ 1/oA w p ~ s =~z I• 05 0 4 J5', 0 1 I 2 0 ,39 124 
~11• • 05 04 l 8 ,, 0 0 '' 1, 10 17 

s OS 02,, •l,2 rqz E• 05 04 42 1 , 1 1,4J 114 •• 0 4,4 
TU• • a, 04 43,l 1,' 1. !9 s• 4,, 4' 3 

s o, 09 . ~'' ~•13 t• o, 04 44,0 ;J 1, 1 1,65 171 4,6 . '. s o, l1 0, 2 .,z • 05 04 43,1 • ~' 9 1,?7 56 4,Q 
G'I Z • o, 0~ 49,2 0 • 0 ,1 ~.29 92 ,,, 3,9 

s o, zo,9 -~,1 
N!:., • 0~ C 4 49,9 l, J 2,32 187 4' J 4,2 4' 1 s 05 Z2 • ~. 6 
=n • ~, 04 ,3,2 •1,9 2,H c20 4,3 4, 1 

s 03 29 • '! I,. 
~Al• ES C3 0 ~ " 

.,,,. 4,5J 217 4.' 
GPZ 

'' r 7 
201 4,9 

~JZ • ! 05 0~ 39 -~.9 • 6 ,1 0 a• 
4 H s 74/ 931 

D"" =· 24 07 35 H,J 37,985 176,Z Oi: 1s• <H s, 1.1 •~3 ~AG 3,9 
l • ~ 0, 0' 0 , 0 • ' • 1 5 DIR ,es Oi •T 4Z ••• ,i p "' 5 

q• D 07 H z,,, l , 1 o,~J 276 
s 44, J • O, 4 

•·z D 07 J~ 2•, J .,,, ~. 62 9 0 J,8 
TJ ~ :S 07 H '1 1 , 2 1 , 11 13 6 4 '. : ·; z ;::, 07 3; 31 1 , 4 !_ I :,z '0 3 3,5 ,,2 

;:; ;, 1 , 1 ~-iz , .,7 3~ 32,6 
'' 6 

1,59 115 4. 0 •• 0 
s 51 • 1,1 roz g C" 37 01 \ I; 1 ,H Hl • '3 

'1'J3 
, Cl H 45,9 0 • JI 4 2,69 1~2 • .l. ,,e 

' 37 1B • 1 I g 
rl: .. :$ J 7 37 H • "II,, 3,<e 199 •• 2 • ' 1 
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• ~ s 
7•/ 83! UCC Z-4 12 4,l 4 7 I 1 3Qi 1 4~ S l,73,32E 1~ ~M se 0, 9 . ~, MAO 4 In JI~ 1 , 1 2 O,JJ • a s CIR ~es Dl~T AZ ··• w p ,; ! T'l Z o,,o 71 3,6 3 I 4 c·a ·~ l~ 41 14,6 0.' 1,,9 93 4,2 ,,1 P• 1,,3 ,., 

s11 3:i,S 1, 4 
:13 :? ~ 12 41 16,, •0,3 1,17 200 • ,2 3,9 •• 22 • 1 I 0 s~ 40 1,1 

9J ., '2 0 I J 
'1''~ ·~ 12 41 19,2 J' 4 1,02 129 3,9 ,,1 ,:; z, •1,~ s~ ,, 

•0,6 ~e. ·~ 12 •1 22 , • 8 2, ~9 153 3, 9 3,9 4' 0 Eq •l 46 •QI, 
Kq• SP• 1? 41 z• •1,3 2,17 47 

:St 34 0,1 
Sl 42 00 •0,3 

~Al• iiS• 12 4l 39 ,,3• 3,49 207 4 I 0 3,z 4,33 118 4'' 
M ! ,,, 839 DIC 24 17 06 21,4 39,0JS v,.02e 21' <11 SI 1,3 AVl'I MA~ ,,2 
·- 1,1 o,o, o,o, 9 

~ 1 s DIR ~E9 D!IT AZ ••• w p ~ s c,,z II' 17 06 ,,,3 D 1, 1 0,44 112 ;9 07 20 0,6 
~R• 10 17 01 JO,& 0 -o,, 1,18 20 s 2,,9 •0,6 Tqz ;S 17 01 33 2,1 1,49 111 ,,z ~•13 IP 17 07 04,0 u •0,1 1,62 167 4,2 4,2 Ii 2,,0 

9 H,O •1,9 
TJ4 E? 17 07 01 1,7 1,60 13 3,f ss 3• 0,2 ,;e. • 17 01 12,, 1 ,0 2,26 15' 4,3 4,0 4 1 3 s ,. QI 1 
~~z =:, 11 07 12 •0,3 2,31 92 3,9 3,8 9 44 •2,Z 
C03 • 11 07 19,6 J •0,3 2,70 220 ,., J 1 0 ~s ,z,, •0.2 
3•Z• 9 17 08 40 I! •1,4• 4,99 200 4 '9 
~ ~ ' 74/ 940 DIIC 24 22 '4 21,2 35,735 175,71E 161 KH SI 1,2 ~VG MAO •,o . 1,1 0,)4 o,o, I 

~ 1 s CIR ,es D!!T AZ W•A w ~ W I C'I Z • 22 54 46, 0 0 1 I J o,,a H6 g ,, 0• 1,2 
~IP ,, 

22 '4 u,~ D o,J 0,82 350 s ,, 0, •1,1 T~Z• :S 22 " 1, JI,. 1,19 13• • IQ 3'1Z s 22 " u,, •0,8 1,81 89 
~~. f 22 " '7 I 9 u 1,2 1,19 u, 4,1 3,8 ,, 11,, 

s 22,, •t,' •E. • 22 ,, 06 J,3 z.~, 196 4,1 4,1 ,,, s 40 0,2 
C03 s• · 22 " iJ .,,, 3,28 !23 3,6 JI 8 E3 ,3 .,,e 



~OCA~ EAHM?J~~ES J•7 

····-····-···-···-·-··-·------·--······--··----·-••1••··•-•p••····•····~---
I " s 741 841 

ue• -· ZJ 0~ 3Z S?., 3 37,24S 111,,1e 192 (M SE 1,1 4 yj ~•o 4,5 

·- J,S 0, J 4 U,J, 1 

" s D!R ~es DIST H IJ•li • p < 5 

nz O,AZ 204 4,7 
E?Z 50 oo JJ 21 • O 1 4 1, ~ 1 117 5, 0 4,6 

I 2,,, 
s 44 , ' 0 

. ·,z I? co 33 2~.1 U" j t' ! ,49 1H ,,9 
s 49 • i, 0 

T I ~ • 00 33 ~a 1, 7 1,~8 1 B7 4'; 4, 6 

9 ,2,, •J,O 
<=!:;, OJ 33 27,9 0~ ~. I 1 1,~4 243 

', ,. ,,, 
3H , I JO 33 27,2 • t, 3 1,~5 303 
nz :;, ()) 33 J' J I 5 2, ~6 H1 'I 1 

s 34 09 1, 0 
:; 'I z , 00 35 37 t I' 2,45 216 J' 9 , • 1 

~~ . Q OJ 33 ,ry,, 1 I 1 3,~9 ?03 •• 0 ,,2 

" 14 32 
s 35 • JI 6 

:AZ• s Ol 34 4 0 2.~• 3,?Y 19 4 

"= · u, H ~0.1 "'JI 9 •• '3 206 4.; 4,3 4' J 
9 ;4 -1,, 

:•z > oo 34 04 • l ,O 4,75 305 
: :1 3 s Ol 3, 11 • t, 0 5 t ,9 222 4,1 
J=> Z • :; ,:; J J, 59 -~.,. ? I' 0 ?06 5, 2 
:iz• s oo 36 23 4,6• ~.12 146 

~ 5 141 ,,2 
i) :;: 25 :..: \l (. 6 I 1 31,64S : 7 ij, 7 6,i 445 <· s= 2, 3 •~3 '1• G • '1 

4' 0 1,31 l,33 4q 

' s r, y~ ~ES ~!ST .z -·· " 
p J ~ 

. •z ,,,s ?.16 4,2 3, 7 
:i ·J ~ . , 15 13 11.~ t I ~ 

' ' '5 
207 •• 2 ,,2 

s 14 24 • 1, 5 
T ' ~ i:5 15 14 35 .~. n ~.o, 212 . '. T~Z ::S l' 14 52 , '. 6 ,'l 211 
1 'I ~ l; u 4 ~ I ,) • 1 I, R, ~ 1 ?12 

;S 1, 17 •: I 2 
l'lf2 ,. E, 13 1; 36 '' 6 

9 I"\ 2 213 

~ ~ s 74/ 5•3 
;.,i; ,,# 25 l? 40 l 5, 4 3S,23S 177, 75E 101 (~ SE 1,1 ... , ~,o ,,i . . 0 , 9 O,il3 o.o~ 7 

·I 1 s DI" ~es O!•T H ~-· w p 11· . 
;; ·1 l I• 19 4~ a ,, u ')I! il, 46 !53 

43 . , ,2 
::: z . 19 ·~ 33, 9 J -~., :, • ~ 3 so 4,7 . '' s 46 • ,, 'f-, 

PZ ::,, 1• 46 42,! , ,s l,'11 ?JO ••• 4,2 
~,l? • 19 46 45,; u j I 3 1, 75 ,n 

47 J6' 5 • 1 I 2 
: "Z 1Q 46 ,o,: 1, 9 ! , ~a ?4il 4,1 J'' 

s 47 :. . !,fl 
, ' J . 1• 4T 01. 3 • ~ I 4 ?,H H6 3, 8 3 '! 

H • J '5 
,.:; .. ~ l• 47 H,5 •!I 0 3, ~2 216 • '4 •, 2 
: , 3 =~ ;.:i 43 21 • j I:' 4. i:t1 , 3, l, 9 

3:-, Z• 10 4;, ~2 •'I:,. 6,69 ?.14 5,1 
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FELT EARTHQUAKES 

THE FELT REPORTING SYSTEM 
In addition to its instrumental network , the Observatory has organised 

a network of about 400 voluntary observers cover ing the country , who des 
cribe the effects of any earthquakes they feel on a standard form . The 
Observatory also receives many unsolicited reports from meteorological ob
servers, radio and newspaper r eporters , postmasters and members of the 
genera l public . In the case of large earthquakes , or ones that present 
features of special interest , questionnaires are issued or the distri ct 
visited . 

Several difficulties arise in assessing the distribution of felt in
tensity . The population of the country is very unevenly distri buted, and 
the oberserver' s personal circumstances may prevent hi.J:i fror:i feeling a shock 
that has been noticed by others . Similar shortcomings affect lists of 
earthquakes felt at any one place . It may reasonably be assumed that a 
strong earthquake reported from one townsrip was felt in another a fe w miles 
distant , even though the Otservatory t.as received no report. However , an 
index of tr.is kind must summar ise the data and not the deductions , so the 
following scheme is used . 

Tte land area of r:ew Zealand has tee!'~ divided into numbered r":'ctangles, 
~ith si~~s measuring half a degree of latit~de or longitude, as shown on 
the accompanying :r.ap . Each rect&r.£le is giver: a numter and a name , usually 
t,:iat of the priil cipal centre of population within it . These areas are 
termed 'localiti e s ', and the names are listed in the following page . In 
most areas :here are at least two well - separated r~porters , but there are 
still some sparsely populated parts of the country without observers , r.otably 
in Fiortlland, the mountainous parts of Southland , ar.d or the boundary be
twePn N~lson and :1arlborough . 

The first section c~ the index givPs the na~es of the actual places 
fron:i -...rhicb e3.ct earthquake was reported , together with the number of the 
loca.lity . I,oterocities on th~ Modified Mercalli sc:ale (N .2 . version , "965) 
!" .. ave been ass.i..gr.ed at the Obse.:-vatory . T! ... is intensity scale is set out 
in the N . Z . Journal of Geology and Geophysics , Vol . 9 , pp . "22- Q, 1966 . A ? 
indicates that no informati or. is available beyond the fact that the shock 
was felt , or that the description is too imprecise to allow an intensity 
to be assi,:ned . 

In the second section , localities re~crting shocks during the year 
are listed in alphabetical order, follow 0 d by the number of the s,:iock in 
the list of origins and the maxi• 1..;z in~er:sity reported wittin that locality . 
By comparing the reports ir. neighbouring localities, it is possitle to fern. 
a tr~er e2timate of the incidence of fel" earthquakes than would be pos
sible from a simple list of places reporting each shock . 

Fi!,ally, reported 3hocks t:!&t :.acnot 'be cor:f1rmed, ar.d repo:-ts frorr: 
;.,lace~ in the sout!~ - west Pacific not coll ected elsewhere are listed . 
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ST AN DAR D REPORTING LOCALITIES 

Th.ree Kings 
re Reinga 
Ninety Mile Beach 
Doubtless Bay 
Kaitaia 
Kaikohe 
Bay of Islands 
Dar.-aville 
Wts.igarei 
ErPart Head 
MoKo Hinau 
Kaipara 
Warkworth 
Barrier Islands 
Helensville 
A,;ckland 
Waiheke 
Coromandel 
P-1kekohe 
Mercer 
i'hames 
'!ayor ls , 
Raglar. 
Ea:nilton 
:iatc.1.~a':a 
:-'l,,!'3..r.ga 
l.'l,akat,.,:e 
Te Kaha 
East Cape 
Ka,hi.a 
Te Kuiti 
Tokoroa 
Rotorua 
r-:u.rapara 
C,c ,;ii.i 
r.otu 
~claga Bay 
~.o-.au 
Taumarunui 
i:·okaa."lu 
~alJ?,O .. 
_e .\hait1 
Tt:ai 
Wtakapunat:i 
Gistorne 
Cape Egmont 
:; ;; Plj'!llOuth 
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Oc.akcane 
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60 
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?4 
~cc 

"E 

"05 
106 

Mahia 
Hawera 
Waverl ey 
Wanganui 
Taihape 
Ruahine 
Hastings 
Bulls 
Palmerston North 
Dannevirke 
Porangahau 
Otaki 
Masterton 
Castlepoint 
Wellington 
Featherston 
fiartinoorough 
Mt Stevens 
Takaka 
D't:rville ls , 
Karamea 
r.otueka 
Nelson 
Elc,:.t.~,~ 
Fi .. ~:on 
W~sr-porr
~urcb1son 
Gienhope 
Wairat. 
Awatere 
Cape Camp be 11 
Greymouth 
f'n,sfton 
?a.rt:ia 
?.ar.:ner 
Clarer.ce 
Keiicoura 
I-io!\itika 
Kumara 
Arthur ' s Pass 
Lake Sumner 
Ci..;~ ·/erd!:"::. 
c::-2c,:o.,.. 
Frar:z Jose:." 
:::1:-i. riar:. 
w:-_:.:corr:t~ .:ass 
Lake Coleri::ige 
Cxfor:i 
Rar.giora 
Haa~t 
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-2~ 
·12s 
·120 
,;r 
l ~,., 

--::..--

~:t Somers 
Ashburton 
Rakaia 
Christchurch 
Akaroa 
BiE cay 
Jacksons 6ay 
!";akarora 
Lak° Chau 
Pukai<i 
Fairlie 
Timaru 
George Sour,d 
Mi lrord 
Glenorchy 
Arrowtown 
W3.1,aka 
St 5athans 
Eurow 
Duntroon 
Wai:!:ate 
Secretary ls , 
Doubtful Souc,d 
~.-. A::a'... 
Li ·:i z:,;-ston~ r:s 
!\ ~' ,- 3tO !l 
Al..,xar.Jra 
Poolburn 
Ra,furly 
01;1maru 
Resolution Is , 
Fillans Pass 
i-'.or.o~·:ai 
i'<o.-::::'r1irn 
W:...if.s~a 
Rox!-urgh 
LSi.Wt'f'nce 
Outram 
Dunedin 
FuyseE'ur Point 
Poti:-retere 
T'JS.t-apere 
::r. ve:--,. :irgi ~ _ 
::ore 
Sl i:-. ':Cf;, 
"=alc'!.·...;r:-.a 
W3i.~Ola 
C, . ~ f 
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PLACES REPORTING FELT EARTHQUAKES 

74/012 Jan 08d 23h 09m 
MM4 Wairoa (53) . 

74/015 Jan 09d 18h 00m 
MM4 Rotorua (33) . 

74/016 Jan 09d 18h 04m 
MM4 Rotorua (33) . 

74/017 Jan 09d 18h 10m 
MM4 Rotorua 03) . 

74/018 Jan 09d 18b 17m 
? Rotorua (33) . 

74/019 Jan 09d 18h 23m 
MM4 Lake Okareka, Rotorua (33). 

?Ii~ .,Jan o,a. 18h .29m 
Ml14 - Ll)Ji:e Okan.elal, Rotorua (33) . 

74/021 Jan 09d 1Bh 31m 
MM4 Rotorua (33) . 

·" -
74/022 Jan 09d 18h 46m 

MM4 Rotorua (33) . 

74/023 Jan 09d 18h 54m 
MM4 Lake 0kareka, Rotorua (33) . 

74/037 Jan 14d 11h 29m 
MM4 Patoka (52) . 

74/039 Jan 16d 07h 02m 
MM4 Glenorchy (121); 

town (132) . 
Te ADau Downs (130) ; Queens-

74/044 Jan 18d 10h 19m 
MM4 Cobb Riverl Kaiteriteri (75); Nelson (76); 

Murchison 80); 
? We stport ( 79) • 

74/04-5 Jan 18d 11h 4-8m 
MM4 Farewell Spit 

(BO). 
(72); Cobb River (75); Murchison 

74/04-7 Jan 20d 03h 54m 
MM4 Ormond ( 44) . 

74/050 Jan 20d 10h 35m 
MM4 Arthur's Point (122); 
MM3 Glenorchy (121) . 

"4/051 Jan 22d 16h 25m 
MM4 Taihape (58) . 

74/052 Jan 23d 00h 05m 
MM4 Awakino (38); 

? New Ply::,outh (47) . 

74/055 Jan 24d 03h 42m 
MM3 0bakur,e (<;7) . 
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74/069 Fel' 05d 20h 42m 
&.4 Cobh River (75) . 

74/092 Feb 16d 18h 10m 
MM4 Murchison (80); 

? Westport ( 79) . 

74/102 Feb 23d 10h 57m 
MM3 Edgecumbe (23); Kawerau, Te Teko (34) ; 

? Clovelly Pikowai, Rotoehu Forest (27) . 

74/105 Feb 23d 11b 53m 
MM4 Te Teko (34); 
MM3 Edgecumbe (27) . 

74/112 Feb 28d 13h 59m 
MM5 Auckland City (16) ; 
MM4 Coromandel (18); Te Kauwhata (20) ; :airua , 

Waihi (21) ; 
MM3 0potiki (35) . 

74/113 Feb 28d 14h 05m 
MM5 Cuvier I. (18); T'ianure wa (19) ; ':e Kauwhata (20) ; 

Waihi (21 ) . 

74/114 Feb 28d 11,h 25m 
MM3 Coromandel (18) . 

7,~11,,=) p.:.~ 25d '14h 38m 
r-:r-:3 CoroI!lande l , Cuvii?r I. ( 1 i') . 

'74/116 F-::1:: ?Ed 14h ,~gm 
( Ml':3 Coromandel (18) . 

74/1'~ Feb 28d 14h 59m 
1"""14 Cor on:andel (18) . 

74/1;3 Mar 01d 04h 25m 
hM4 Coromar.d 0 1 ("8) . 

74/136 Mar 01d 07h Oc:n 
M.l'-13 Coromandel (18) . 

74/138 Mar 01d 07h 17m 
MW+ Mangles Valley (80) . 

74/140 Mar 01d 11h 32m 
MJ13 Patoka (52) . 

"4/14E Mar 02d O~h 07m 
~;]'14 Coromandel (18) . 

74/14'° Mar 02d O;,h 26m 
l"!l':4 Coromandel ('18) . 

7-/1;, 1 r--:ar 02d "1!': :_'2,IJ: 

i·'.J-'4 Coromande: (, =) . 

,...~/,.,E.: :·:ar 0od 12h ;1m 
Vil".4 Auckland, Mani...rewa , Panmure ( 16) : Co r ornandel 

(1E) ; ~airus . ~a~ti, Wai:"'_i 3-23.c::. \ ·') : 
wv;:. I aura .. a (.:::C) . , .. ,,., 

..... r_ / -" ..:4 i":ar C3:! 131-. ~7"' 
I~'.'1t... Auckla:,d ( ~c-); Ccrcxar. :ia?: --;.) ; I'E- Kauwr:ata 

(2C) . 
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74/167 Mar 03d 13h 40m 
MM4 Auckland, Panmure (16); Coromandel (18); Waihi 

(21); 
MM3 Te Kauwhata (20). 

74/169 Mar 03d 14h OOm 
MM4 A,_ckland (16); Coromandel (18). 

74/174 Mar 03d 18h 47m 
MM4 Coromandel (18) . 

74/177 Mar 04d 01h 52m 
MM4 Te Kauwhata (20) . 

74/185 Mar 06d 14h 30m 
MM4 Coromandel (18). 

74/192 Mar 07d 06h 41m 
MM4 Coromandel (18). 

74/193 Mar 07d 06h 56m 
MM4 Coromandel (18). 

74/195 Mar 07d 10h 45m 
MM4 Coromandel (18); Tairua (21) . 

74/200 Mar 08d 18h 26m 
MM4 Coromandel (18). 

74/212 Mar 13d 20h 23m 
MM4 Gisborne (45); 
MM3 Ormond ( 44) • 

74/218 Mar 16d 05h 16m 
MH4 New Plymouth (47); 

? Cape Egmont (46) . 

74/219 Mar 16d 15h 36m 
MM4 Murchison (80). 

74/232 Mar 20d 19h 25m 
MH4 Mt Aspiring Station (113); Earnslaw Station 

(121) • 

74/236 Mar 21d 06h 59m 
MM4 Mt Aspiring Station (113). 

74/239 Mar 23d 04h 40m 
MM4 Moawhango (58). 

74/255 Mar 31d OOh 12m 
? Kawerau ( 34) • 

74/256 Mar 31d 02h 25m 
"moderate" Kawerau (34). 

74/259 Apr 01d 11h 53m 
MM4 Hanmer (88). 

74/260 Apr 01d 13h 23m 
MM4 Murchison (80); Hanmer (88) . 

74/262 Apr 02d 02h 46m 
MM4 Warea (46). 
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74/265 Apr 

Apx: 07d 
1'1112 

74/277 

74/282 Apr 09d 
11!17 
tll16 

11115 

MM4 

Not Felt 

74/283 Apr 09d 
? 

74/284 Apr 09d 
? 

74/287 Apr 

74/305 Apr 

74/306 Apr 

12d 
MM4 

19d 
Mr!5 

74/316 J.pr 2?d 
Mr.5 
~1M4 

71f/328 May O:,d 
t!M4 
Nl13 

74/329 May 04d 
t'J-!5 
l"i.. .. 14 
r,,-;3 

? 
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06h 16m 
Island Bay , Karori, Khnr.dallah, Welling to n (G8); 
Fighting Bay (78), 

12h 02m 
York Bay (68). 

07h 49m 
Anderson 's Bay, Dunedin, Roslyn, St Kilda (145); 
North Taieri (144); Broad Bay, Dunedin, Normanby 
(145); 
Palmerston (136); Deep Stream, MosGiel (144); 
Anderson's Bay, Broad Bay , Cape Saunders, Cavers
ham, Company Bay, Dunedin, Kaikorai Valley, Look
out Point, tiaori Hill, North East Valley, Otakou, 
Port Chalmers, Pukcter:i_ki, Ross Creek (1 1>5); 
Hillend (152); 
Okekaieke (126 ); Moonlight, Patearoa, Tiroiti 
(135); Oamaru, Palmerston \ 136); Rae's junction, 
Tapanui, Teviot (142); Beaumont, Lawrence, 
Waipori Falls (143); Garthmyl Green Island, 
Henley, Lee Flat, Middlemarch /144); Gore (150); 
Clinton (151); Balclutha , Kaitangata , Owaka , 
Tuapeka Mouth (152) , Gle~ledi, Milton , Waihola 
(153); .Quarry Hills (156). · 
Wedderburn (135); Milton (153); Wai papa Point 
(154); 
Glenorchy (121); Milford illlls , Otiake , Waimate 
(126); Hunter (12'7); Cecil Peak (132); 
Alexandra , Cromwell (133); Bec<s (1;4) ; Moeraki 
Point, Oamaru (136); Athol Eyre Creek (140); 
Otama, Waikaia, Wendonside /141); Kelso, !1iller's 
Flat, Moa Flat, Waikaia, Waikaki (142); Riverton, 
Winton (149); Edendale , Mataura (~50); Kaiwera, 
Mokoreta (151); Kaitanga~a, :,ue;get Point, 
St erling (152); Waimnhaka \154), 

08h 11m 
Broad Bay (145), 

09h 50m 
Anderson's Bay (144); Broad Bay (145). 

09h 53m 
Fighting Bay (78). 

04b 22m 
Fightin~ Bay (78). 

08h 39m 
Christchurch (110). 

09h 05m 
Tc Anau Downs.(130); 
West Arm, Lake Manapouri (138). 

20h 18m 
Karori , Pukerua Bay, Tawa (68); 
Loi.<:r Hutt , York Bay (68) . 

05h 13m 
Pukerur. Eay (68); Fighting Bay (78); 
Taw'1 (68); 
Karori (68) · 
Kel bu:·r. (68l . 
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7LJ./;',;',0 May 04d 05h 19m 
MM5 Pukerua Bay (68) ; 
MM4 Tawa (68) . 

74/;',58 May 15d 09h 44m 
MM4 Wanaka (12;',) . 

74/366 May 23d 15h ;',Gm 
MM 5 Stratford (47); Pukerua Bay (68) ; 
MM4 Wanganui ( 57) ; Ne wtown, Strathmor e (68) ; 

Manaroa (78) . 

/4/369 May 26d 21h 04m 
MM5 Patoka ( 52) . 

74/;',81 J un 02d 14h 07m 
MM4 Ros s (91) . 

74/382 Jun 02d 15h 25m 
Ml1'1 Ross (91) . 

74/38LJ. Jun 04d 16h 33m 
Ml'!5 Miller' s Flat (1 42 ); 
MM4 Gi lligan ' s Gully ( 133) . 

'•/38-: Juri 06d 09h 04m 
MM4 Wanaka (123) . 

';""'/3CJ0 Jun 06d 16h 38m 
MM4 Te Anau Downs (130) . 

74/402 Jun 13d 16h 07m 
MM5 NaeN!fe (68) ; 
MM4 Wang~ui (57) ; Waikanae (65); Wan,:aehu (66); 

Eastbourne , York Bay (68); 
MM3 Ngamat apouri (56) ; Tawa 68) . 

71•/405 Jun 14d 15h 15m 
MM4 Eastbour ne , Pukerua Bay (68) . 

i4/407 Jun 16d 18h 56m 
MM3 Yor k Bay (68) . 

74/410 Jun 19d 02h 18m 
MM4 Tirimoana (1 02) . 

..,,.;,118 Jun 23d 15h 0Slm 
111"1'1 0hope Beach , 0potiki 05) ; Patoka ( 52) ; 

Moawhango (58) · Palmerston North (62); 
Danr,evirke (63) ; 

MM;', Taupe (41) ; 
? Ken,,rr: (68) . 

74/425 ,Jun 27d 06h 01m 
MJ-:4 0c-mond (44); ,JisborLe ( "-5) . 

,...,~/u3; Jul (1 'i o-h 5Cn: 
l".!"14 0hope Beac!: \ .-r:5) . 

74/441 Jul 02d 23h 26m 
"'!!":~ Wellington (",8) . 

.,4/liLJ.O L
1 Ul c~d 07L 2'>:L 

i"..M4 Ka, it: I. \c~ 
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74/456 Jul 11d 21h 36m 
MM4 Kapiti I. (65) ; 
MM3 Kelburn (68) · 

? Hokio Beach (65) . 

74/458 Jul 12d 10h 57m 
MM4 Cas t lepoint (67) . , 

74/462 Jul 15d 04h 16m, 
MM4 Kawerau, Te Teko (34) . 

74/463 Jul 15d 05h 09m 
? Kawerau (34) . 

74/470 Jul 17d 22h 31m 
MM4 Mt A~piring (113) . 

74/479 Jul 28d 13h 18m 
MM5 Wedder burn (135) . 

74/481 J ul 30d 12h 06m -c' 
11M4 Ormond ( 44) , Gisborne ( 45). 

74/488 Aug 02d 11h 25m 
11M2 York Bay (68) . 

74/494 Aug 07d 21h 58m 
MM4 Wangaehu (66) . 

74/502 Aug 14d 11h 16m 
MM2 York Bay (68) . 

74/507 Aug 20d 06h 53m 
MM3 Wh i tby (68)· 
MM2 Wellington (68). 

74/512 Aug 20d 18h 39m 
MM5 Table Flat (58 ); 
MM4 Moawhango (58~ ; Waipawa (60) ; Tataramoa (63 ); 

? Waitahora (63 • 

'14/518 Aug 25d 19h 46m 
MM5 0hakune ~57~; 
MM4 Chat eau 50 ; Moawbango (58); 

? Waiouru (50) . 

74/523 Aug 27d 05h 14m 
MM4 Kawerau (34). 

74/532 Aug 28d 15h 29m 
MM4 Peak Hill ( 101); 

? Harper River (100) . 

74/534 Aug 29d 96h 30m 
MM4 Wbakatane (27) . 

74/537 Aug 31d 06h 12m 
MM3 Kawerau (34) . 

74/538 Aug 31d 06h 18m 
MM4 Kawerau (34) . 

?4/539 Sep 01d 19h 24m 
? Cobb Dam ( 75) 
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74/51+3 Sep 03d 22h 12m 
MM2 Wel lington (68). 

74/544 Sep 04d 07h 31m 
!1M4 Mt Vernon, Waipawa (60). 

74/558 Sep 

74/564 Sep 

74/565 Sep 

13d 08h 31m 
MM3 Karori (68). 

15d 08h 1610 
? Oratonui (37) 

15d 11h 09m 
? Oratonui (37) . 

74/566 Sep 15d 11h 44m 
MM4 Omaio (28). 

74/571 

74/574 

74/582 

74/583 

74/584 

74/590 

74/594 

Sep 16d 
MM5 
MM4 

16h 24m 
Moawhango (58) · 
Table Flat (58); 
(62); Dannevirke 
Waitahora (63) . 

Tataramoa (63); 
Wai{>awa (60); 
(63); 

Palmerston North 

Sep 17d 03h 03m 
? Oratonui (37). 

Sep 20d 
MM5 

MM4 

"heavy" 
11 moderate" 

11 minor" 
? 

19h 48m (see Isoseismal Map) 
Paringa (103); Milford Sound (120); Tarras, 
Wanaka (123); Kingston (132); Cromwell {133) . 
Gillespie's Beach, Whataroa (97); Haast {103); 
Mahitahi (104); Mt Aspiring Okuru {113); 
Cascade Creek, Earnslaw (121J; Arthur's Point 
(122); Luggate (123); Te Anau Downs (130); 
Cecil Peak (132); Cromwell (1,3); Manapouri 
(139); Puysegur Point (146); Awarua (149); 
Gore (150); 
Hokitika (91); Gilligan's Gully (133); Lauder 
(134); Athol (144); Heriot (142); Henley, 
Outram (144); St Clair (145); 
Milford Sound (120); 
Martin's Bay (112); 
Dunedin (145); 
Hokitika (91) . 

Sep 20d 19h 51m (see Isoseismal Map) 
MM4 Melrose (95); Lake Coleridge (100); Tiromoana 

(102); Burwood (110); Akaroa Heads (111) . 
MM3 Burnside (110); 

? Christchurch (110) . 

Sep 20d 
MM3 

"small" 
"slight" 

Sep 20d 
MM5 
i"IM4 

Sep 21d 
MM5 

MM4 

19h 53m 
Hokitika (91); 
Haast (103); 
Earns law ( 121) . 

21h 32m 
Milford Sound (120) ; 
Earnslaw (121) . 

05h 55m 
Haast (103); Mahitahi (104); Mt Aspiring (113); 
Milford Sound (120); Earnslaw (121); Te Anau 
Downs (130); Queenstown (132); West Arm (138); 
Manapouri ( 139) ; 
Cromwell (114); Clifden (148); Gore (150); 
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MM3 
? 

Invercargi l l (1 49) i 
Milford Sound ( 1 20) ; Rout eburn (1 21); Tarras 
(1 23) ; Te Anau Downs (130) ; Ceci l Peak , Queens
town ( 1 32); Whit estone (1 39) ; Dunedin ~145 ) . 

74/599 Sep 21d 
MM4 

? 

06h 53m 
Mt Aspiring ( 113) ; 
Mahitahi ( 113) . 

74/601 Sep 21 d 
MM4 

? 

07h 40m 
Earns law (121) ; 
Mahitahi (104) . 

74/606 Sep 

74/609 Sep 

74/616 Sep 

74/621 Sep 

74/623 Sep 

74/625 Sep 

74/626 Sep 

74/629 Sep 

74/633 Oct 

74/646 Oc t 

74/647 Oct 

74/653 Oct 

21d 10h 14m 
MM4 Mt Aspiring (113); Earnslaw (121) . 

21d 20h 49m 
1'!114 Earnslaw (121) . 

22 10h 08m 
MM4 Ear nslaw (121) ; 

? Mahi tahi (104) . 

22d 20h 45m 
MM5 Wai r ake i (41) ; 

? Taupe (41 ) . 

23d 09h 41m 
1'!114 Glenorchy (121) . 

24d 07h 47m 
MM5 Murchison (80) ; 
1'!114 Murchison (80) ; 

? Murchison (80) . 

24d 23h 10m 
MM4 Gisborne (45) ; 

? Gisborne (45) . 

27d 20h 57m 
MM4 Mt Aspiring (113) . 

01d 11h 48m 
MM4 Glenorc hy (121 ) ; Te An au Do wns ( 130) . 

05d 
MM5 

Ml'14 

? 

05d 
MM4 

? 

08d 
MM5 
MM4 

? 

02h 28m 
Stratfor d (47) ; Pukerua Bay (68) ; Fighting Bay 
(78) ; 
Kapiti I . (65) ; Conway Flat (96) ; Tiromoana 
(102); 
Ngamatapouri (56) ; Ohakune (57) ; Khandallah, 
York Bay (68) 
Tarata (47) ; Waioru (50); l<'an,,-anui (57); 
Kapiti I . (65) ; Blenheim , Nelson (76); Manaroa 
(78); Westport (79); Murchison (80) . 

03h 14m 
Puker· .. a Bay (6e); 
Kapi+-: I . (65) . 

02h 02m 
Omaio (28) ; Waimana (35); 
Opotiki (35) · 
Oratonui (37) . 



~64 

74/655 

74/656 

74/657 

74/662 

74/678 

7f.l./.j86 

74/689 

,,.;r,91, 

''•/695 

7'•/69? 

74/704 

Oct 08d 
MM5 
MM4 

MM3 
? 

Oct 09d 
MM5 

Oct 09d 
MM4 

? 

Oct 11d 
MM4 
MM3 

? 

Oct 17d 
MM5 
MM4 

Oct 22d 
MM4 

Oct 24d 
MM4 

? 

Oct 30d 
MM4 

Oct 30d 
MM4 

Oct 30d 
? 

Nov 05d 
MM7 
MM6 
MM5 

MM4 

"severe- " 
"heavy" 

''moderate" 
11 slif'ht" 
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13h 04m 
Kapiti I . (65); 
Stratford (47); Eastbourne , Karori, Lower Hutt, 
Pukerua Bay , Tawa , Wellington~ York &ay (68); 
Collingwood (72); Nelson (?61; Fighting Bay 
(?8); 
Khandallah (68) ; 
Stratford (47) ; Kapiti I . (65) ; Kelburn , 
Karori (68) ; Appleby (76) . 

09h O?m 
Omaio (28) ; Opotiki (35) . 

11h 03m 
Opotiki (35) ; 
Omaio (28) . 

08h 49m 
Kelburn (68) ; 
York Bay (68) ; 
Karori ( 68) . 

23h 33m 
Murchison (80); 
Murchison (80) . 

14h 46m 
Omaio (28) . 

16h 32m 
Wanganui ( 57) ; Johnsonville (68) ; 
Port Hardy (73) . 

( 

05h OOm 
Kawerau ( 34) • 

05h 58m 
Kawerau, Matahina (~4) . 

07h 29m 
Cape Egmont (',6); Oma ta (47) . 

10h 38m (see Isoseismal Map) 
Tataraimaka (46) ; 
Oaonui , Opunaki , Rahotu (46); Inglewood (47); 
Cambridge (24) ; Uruti (38); Cape Egmont, Oka to , 
Warea (46) ; Kapuni, Mountain House, Stratfor~ 
(47); Omoana (48) ; Hawera (55); Ohakune, 
Wangar,ui (57); Hihitahi , Hunterville (58); 
Feilding (62) ; Dannevirke (63); Porangahau(64) ; 
Kapiti I . (65) ; Wangaehu (66); Eastbourne, 
Karori , Lower Hutt , Pukerua Bay, Taita, Tawa , 
York Bay (68); Farewell Spit (72); Cobb River 
(75); Marsclands (77) ; Murchison (80) ; St 
Arnaud ( 81 ) ; 
Tapuwae (39); Kaponga, Stratford (47); Omoana 
(48) ; Ngamatapouri (56); Wanganui (57 ) ; Moa
whango , Table Flat (58); Feilding (62); Lower 
Hutt , Melrose , Petone , Wellington (68); Silver
stream (69) ; Martinborough (70); Rarakeke (75) ; 
Nelson ,ry6) ; Havelock (77); Waitari a Bay, 
Fighti: . .r Bay ( '78); Murchison '30) : 
Taumarur.u.1. ( 39) ; 
Gleror,~!:.Y ;.e) : Ot:irigai ·Ji 
Low~r ketar~~~ \~ ) : 
Mount 'le!"!:or. 1..ISO) : 
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74/706 

74/708 

74/710 

74/716 

74/723 

74/724 

74/725 

74/726 

74/7% 

Nov 

Nov 

? Te Mata (23); Te Kuiti (31) ; Mohoenui , Mohaka
tino (38) ; New Plymouth , Upper Mangorei (47); 
Hawera , Manaia (55); Kairanga (61); Maungamutu 
(62); Hokio Beach , Kapiti I . , Levin (65); 
Karori , Kelburn, Makara (68) ; Bainham , Fare well 
Spit , Tarakobe ~72) ; Port Hardy (73) ; Cobb D"111 
(75) ; Appleby , Nelson (76) ; Picton (78); Mt 
Pleasant (110) . 

05d 
MM5 
MM4 

? 

05d 
MM5 
MM4 

MM3 
MM2 

10h 45m 
Warea (46); Stratford (47); 
Stratford (47); 0ruakukuru (57) ; 
Kapiti I . (65) 

10h 53m 
Stratford (47); Hawera (55) ; 
Mountain House (47); 0ruakukuru , Wanganui (57); 
Kapiti I . (65) ; Wangaehu (66); Melrose , Pukerua 
Bay (68); 
Marshlands (77); 
York Bay (68) ; 

"light" Feilding (62); Waitaria Bay (78); 
Warea (46) ; New Plymouth (47) ; 0moana (48); 
Hawera (55J ; Kapiti I . (65) ; Karori , Wellington 
(68) ; Farewell Spit (72) . 

? 

Nov 05d 
MM5 
MM4 
MM2 

11h 10m 
Stratford (47) ; Hawera (55); Wanganui (52) ; 
Kapiti (65); 
Wellington (68); 

"lig ht" Waitaria Bay (78) ; 
Warea (46) ; Hawera (55) ; Kapiti I . (65) . 

Nov 

Nov 

Nov 

Nov 

Nov 

Nov 

? 

05d 
MM5 
MM4 
MM3 

? 

19h 41m 
Uruti ( 38) ; Str atford (47) ; Farewe l l SFit (72); 
Warea (46) ; Hawera (55) ; Kapiti I . (65) ; 
Wellington (68) ; 
Mohakatino (38) ; Tataraimaka (46); Wanganui 
( 57); Kairanga (61) . 

06d 13h 40m 
MM2 Hawera (55 ); 

? Tataraimaka (46) . 
These observations could refer to s hock 74/722 , one minute 
earlier . They have been arbitrarily assigned to the larger 
event . 

06d 14h 35m 
Ml15 Uruti (38); 
MM4 Stratford (4 ';) ; Hawera (55) ; Ngamatapouri (56) ; 

Wanganui (57); Hunterville, Moawhango , Table 
Flat (58) ; Feilding , Palmerston North (62) ; 
Lower Hutt , Wellington (68) ; Nelson (76); 

? Te Mata (23); re Kuiti (31) ; Upper Mangorei, 
Mountain House (47); Karori , Kelburn (68) . 

06d 14h 44m 
? Moun+ain Sous e (47) . 

06d 15h 13m 
? Karori, Kelt·1r:-. (68) . 

12d 09h ~2;r 
~4 Patoka (:,2) . 
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74/752 Nov 14d 1Oh 52m 
MM4 Melrose (95); Christchurch (110) . 

74/753 Nov 14d 14h 58m 
"slight 11 Oratooui (37) . 

74/758 Nov 19d 12h 27m 
MM4 Khandallah ~ Tawa , Wellington , York Bay (68) ; 

? Karori (68 . 

74/759 Nov 19d 21h 24m 
MM4 Hanmer Springs (88) . 

74/761 Nov 21d 19h 16m 
MM5 Warea (46) . 

74/769 Nov 28d 12h 57m 
MM4 Tawa (68) . 

'i4/815 Dec 13d O8h 48m 
MM4 Mangles Valley, Murchison (80) . 

74/827 Dec 17d 16h 58m 
MM4 Palmerston North (62) ; Lower Hutt , Sea ~.oun , 

Tawa , York Bay (68)/ Martinborough r 70) ; 
ru-:3 Eastbourne, Linden 68) ; 

? Levin (65) . 

i4/85C:. Dec 31d 13h 53m 
MM5 Patoka (52); 
MM4 Glenfarg (53) . 

EARTHQUAKES FELT IN STANDARD LOCALIT I ES 

Localities within wh ich earthquakes were felt in 1974 are listed in 
alphabetical order, preceded by its number on the reference map . The figure 
following the name of the locality is the number of the epicentre, followed 
by the maximum intensity (in brackets) reported within the district covered 
by the locality name . The instrumental magnitude may be found from the 
epicentre list, and the places that actually reported the shock from the 
table of "Places Reporting Felt Earthquakes". 

1"! .., Akaroa 5e3 ("-) 

133 Alexandra 384 (4) ' 582 (5) 

022 Arrowtown 5C (4), 582 (4) 

'£ AucKland 112 (5) , 162 ( .... ) ' 16'1 (4: , 06'7 (4) , 
169 (4) 

152 Balclutha 282 ( 5) 

012 Bi,: Bay 582 (moderate) 

77 Blenheim 704 ( 5) ' 7oe 0) . 4 5luff 2•· '. -~ \ I 

0()4 3r,_jCt:' Eay . e2 ~ u.. ' 
~~-4 l. ;') , ~? ' ' 616 ~?) 
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61 Bulls 704 (?), 716 ( ? ) 

46 Cape Egmont 218 ~4) ' 262 (4~ , 697 ( ? ~' 704 (7~ ' 706 5~ ' 708 (? ' 710 (? ' 716 (4 ' 
723 (? ' 761 (5 

67 Castlepoint 458 (4) 

50 Chateau 518 (4)' 646 ( ? ) 

96 Cheviot 646 (4) 

110 Christchurch 306 (5) , 583 (4), 704 (?), 752 ( 4) 

151 Clinton 282 (4) 

18 Coromandel 112 

11~ : 
113 ?5)' 114 (3) , 115 0) , 

116 118 4) ' 133 (4~ , 136 cl 148 149 m: 151 (4 ' 162 (4' 
164 

4~ , 
167 169 (4 ' 174 ~4 ' 185 ~ /4 ' 
192 193 (4) ' 195 4 ' 

200 

95 Culverden 583 (4) , 752 (4) 

63 Dannevirke 418 (4) ' 512 (4) ' 571 (5) , 704 (5) 

145 Dunedin 282 rn · 283 
594 

(?) ' 284 ( ?) ' 582 (3) ' 

126 Duntroon 282 (4) 

73 D' Urville I. 689 ( ? ), 704 ( ? ) 

69 Featherston 704 (4) 

97 Franz Josef 582 (4) 

45 Gisborne 212 (4) ' 425 (4), 481 (4), 626 (4 ) 

81 Glenhope 704 (5) 

121 Glenorchy 39 t), 50 (3)' 232 (4) , 582 t · 584 slight) 
1 590 (4~, 594 5) ' 

599 4~, 60 (4) ' 606 (4 , 609 '+) ' 
616 (4 , 623 ( 4) ' 633 (4) 

150 Gore 282 (4) , 582 (4) , 594 (4) 

103 Haast 582 (5), 584 (small) , 594 (5) 

24 Hamilton 704 ( 5) 

88 Hanmer 259 ( 4) ' 260 (4) ' 759 (4) 

60 Hastings 512 (4) , 544 (4) ' 571 (4) , 704 (slight) 

55 Hawera 704 (5) , 708 (5~ , 710 ( 5) ' 716 (4), 
72 3 (2) , 724 (4 

91 Hol:itika 383 (4) ' 382 (4) ' 582 (3) , 584 0) 
149 Invercargill 582 (4) , 594 (3) 

113 Jackson ' s Bay 232 ~4), 236 (4) ' 470 (4) ' 582 ( 4)' 
594 5) ' 606 (4)' 629 (4) 
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132 Kingston 39 (4) ' 582 (5) ' 594 ( 5) 

100 Lake Coleridge 532 ( ?) , 583 (4) 

143 Lawrence 282 (4) 

114 Makarora 594 (4) 

70 Martin borough 704 ( 4) ' 827 (4) 

66 Masterton .. 02 ( 4) ' 494 (4) ' 704 ( 5) ' 708 (4) 

20 r-:ercer 112 ('+ ~ 11~ 
177 (4 ' 

(4) , 164 (4) ' 167 (3) ' 

12Q Milford 582 ( 5) ' 590 (5) ' 594 ( 5) 

;8 Mokau 52 (4) ' 704 ( 5) ' 716 (5) ' 72-i (") 

'1 ;a ~onowai 582 (4) ' 594 ( 5) 

7'> Motueka 44 (4) , 69 (4) ' 539 (?) ' i04 (5) 

80 Mtrchison 44 (4) , 92 (4) ' 1;18 (4) ' 21 9 ( 4) ' 
260 (4) , 625 ( 5) ' t,46 ( ? ) ' 6"P. ( ")' 
704 ( 5) ' c"l15 (4) 

~l ir upara 1()2 ( .:-) ' 1 Ve (4) ' 2..,c; ( ? ) ' 2c;f_ (:noderat-e) , 
462 ( '+) ' 463 ~?) ' 

, (" \ r...~7 (-Z \ , , , 
538 (4) ' 694 (4) ' 60""- (4) 

';,2 r:ar,ier 
,., 

(4~ ' 140 (3) ' 36"' ( C) > .1,:: ( L) ' 
7 l ('+ ' QC:,C, ( -) 

' '76 t\e l son I.V!. (4) ' 646 ( ? ) ' 653 (4)' '04 ( 4) ' 
72" (I+) 

1+7 New Plymouth 52 ( ? ) ' 218 (4) ' 366 (5~ , 646 (5) , 
653 (q, 697 (?) 704 (6 ' 706 ?) , 
708 ( 5) ' 710 (5) ' 716 (5) , 724 4) ' 
725 ( ?) 

136 Cameru 282 (5) 

40 Ohakune 704 (moderate) 

?~ Opotiki 112 (3) ' 418 (4) ' 437 (4)' 6:,6 (5) . 
657 (iJ.) 

65 Cta;ci ,02 (4) ' 4/lq (.:.). "56 (-) , 646 (4) ' 
647 ( ? ) ' 653 ( 5) ' 704 (5) , 706 (?~ , 708 (4) ' 710 \ 4)' 716 (4) ' 1'27 ( ? 

144 Outram 282 (6) ' 284 ( ? ) ' 5"? -- \3) 

-r-,'i Cxtord C. ~;2 (~J 

r,2 Palmerston North '-18 (4) ' 571 (") ' 104 C\ ;-oe. p:,;1:,) ' \ ~ I ' 724 ( u) , E27 (4) 

Pic:o;; '.,€5 se- (-) , 305 ( 4) ' ;2u l C) • 
:,-.:- \ .:..: , t-L.. (q E="·3 r ;_ I 

' 
'""(.,...;. ...... . 

"'08 ~ l:i..£!°.;.':), 
, ' -so \ 1.it.~1". .. ) 

a 38 Pilla:-. ' s Pass '1€ ( ) , ;: --~..J. ,=' 
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134 Poolburn 582 (3) 

64 Porangahau 704 (5) 

19 Pukekohe 113 (4) 

146 Puysegur Point 582 (4) 

23 Raglan 102 (3)' 704 (?)' 724 (?) 

135 Ranfurly 282 (4), 479 (5) 

102 Rangiora 410 (4)' 583 (4), 646 (4) 

33 Rotorua 15 (4~' 16 (4), 17 (4), 18 (?), 
19 (4 ' 20 (4)' 21 ( 4)' 22 (4), 
23 (4) 

142 Roxburgh 282 (4), 384 (5) 

156 Tahakopa 282 (4) 

58 Taihape 51 m: 239 m: 418 (4~, 512 m· 518 571 704 (5' 724 

72 Takaka 653 (4), 704 (?), 708 (?), 716 (5) 

39 Taumarunui 704 (4) 

41 Taupe 418 (3), 621 (5) 

26 Tauranga 162 (3) 

130 Te Anau 39 (4~' 316 ~5), 390 (4) , 582 (4), 
594 (5 ' 633 4) 

28 Te Kaha 566 (4), 656 (5), 657 (?)' 686 (4) 

31 Te Kuiti 704 (?), 724 (?) 

21 Thames 112 (4), 113 (4)' 162 (4)' 167 (4)' 
195 (4) 

37 Talaga Bay 563 (?), 564 (?)' 574 (?)' 753 (slight) 

148 Tuatapere 594 (4) 

153 \laihola 282 (4) 

53 llairoa 12 (4) , 855 (4) 

123 \lanaka 358 (4)' 389 (4)' 582 (5), 594 (?) 

57 \langanui 55 (T 366 (4)' 402 (4)' 518 (5), 
646 (3 ' 689 (4) , 704 ?), 706 (4)' 
708 (4 ' 710 (5), 716 ? ) ' 724 (4) 

56 Waverley 1-102 (3) ' 646 (3) ' 704 (4) ' 724 (4) 

68 Wellington 265 (4) ' 277 ~2) , 328 (4) ' 329 (5; , 
330 (5), 366 5) , 402 (5), 405 (4, 
407 (3), 418 (T 441 (3), 456 o;, 
488 (2~ , 502 (2 ' 507 p), 543 (2 , 
558 (3 ' 646 (5 ' 647 4) ' 653 (4) , 
662 (4 ' 689 (4)' 704 (5) , 708 (4)' 
710 (2) , 716 ( 3)' 724 (4~' 726 (?) ' 
758 (4) ' 769 (4) ' 827 (4 
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79 Westport 92 (?)' 646 (?) 

~ Whakapunaiki 47 (4)' 212 rn, 425 (4)' 481 (4) 

27 Whakatane 102 (?) ' 105 (3) , 534 (4) 

48 Whangamomona 704 ( 5)' 708 (?) 

99 Whitcombe Pass 218 (4) 

UNCONFIRMED REPORTS 

The following shocks reported to the Observatory as having been felt 
cannot be confirmed either by an instrumental record or by an independent 
report . 

Jan 17d 23h 20m Farewell Spit (72) MM4 
Feb 01d 22h 04m West Arml Lake Manapouri (138) MM3 

04d 06h 00m Kawerau 34) ? 
18d 13h 36m Eastbourne (68) MM4 
18d 17h 30m Te Teko (34) MM3 

Mar 03d 16b 00m Tairua ~ 21 ~ ? 
03d 16b 30m Tairua 21 ? 
04d 06h 00m Kawerau (34 MM4 
07d 23h 50m Coromandel (18) MM4 
08d 18h 45m Coromandel (18) MM4 
21d 17h 35m Waneka (123) MM4 
22d 20b 22m Rotorua 03) MM4 

Apr 03d 05h 00m Cluristcburch (110) MM4 
May 26d 01b 42m Kh,vidallab (68) MM3 
Jul 07d 12b 04m Brooklyn (68) MM4 

10d 13h 50m Taupo (41) MM3 
15d 04h 30m Kawerau (34) ? 
30d 07h 23m Taupo, Wairakei (41) MM4 

Aug 25d 15h 00m Chateau (50) MM4 
Sep 15d 03h 35m Wairakei (41) ? 

25d 12h 00m Haast (103) MM3 
Oct 05d 21b 30m Wan~anui (57) MM4 

09d 02h 29m Karori (68) ? 
15d 18h 01m Invercargill (149) ? 
18d 13h 06m Lower Hutt (68) MM4 
20d 20b 00m Island Hills (95) ? 
24d 11 h 51m Rotorua 03) MM4 
31d 04h 35m Fighting Bay (78) MM4 

Nov 05d 01b 00m Murchison (80) MM4 
05d 04h 00m Kawerau (34) ? 
05d afternoon Lower Retaruke (49) light 
07d 07h 30m Karori (68) ? 
08d 02b 45m Karori ~68) ? 
08d 03h 11m Karori 68) ? 
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REPORTS FROM OUTSIDE NEW ZEALAND 

The Observatory sometimes receives reports of earthquakes felt on the 
islands of the south-west Pacific and at other places beyond the limits of 
its systematic reporting network. The following reports were received 
during 1974: 

Jan 06d 15h 13m Raoul I. MM3 
Feb 09d 07h 10m Raoul I. Ml14 
Mar 11d 14h 28m Raoul I. Ml14 

22d 03h 34m Raoul I. "sharp jolt" 
23d 14h 30m Raoul I. "sharp jolt" 

Apr 19d 07h 06m Raoul I. "sharp jolt" 
25d 05h 06m Raoul I. 11 sharp jolt" 
27d 07h 25m Raoul I. "sharp jolt" 

May 30d 12h 59m Raoul I. MM4 
Jul 02d 23h 27m Raoul I. MM5 

03d 22h 25m Raoul I. MM4 
05d 18h 04m Raoul I. about MM4 
14d 12h 57m Raoul I. about MM4 
14d 18h 49m Raoul I. about MM4 
16d 06h 49m Raoul I. about MM4 

Nov 02d 22h 20m Niue I. MM4 
07d 15h 59m Raoul I . MM5 
07d 16h 13m Raoul I. MM4 
07d 16h 15m Raoul I. MM4 

Dec 27d 11h 29m Raoul I. MM5 
27d 11h 56m Raoul I. MM5 



STATION READINGS OF 

DIST ANT EARTHQUAKES 

Readings of earthquakes at distances beyond about 10 degrees from 
Wel 1 ington , and readings of New Zealand earthquakes made at stations out 
side the main islands of New Zea.land , are presented in a unified list, 
together with origin data obtained from th.a National Earthquake Informa
tion Service of the United States Geological Survey (USNEIS) , and magni
tudes computed from Ne w Zealand data . 

The list is arranged as follows : for each earthquake the first line 
givPs the origin time , epicentre , focal iepth, and magnitude assigned by 
USNEIS . When no USNEIS data are available, this line is omitted . Next 
the arrival times of individual stations are listed . With these are given 
directions of first motion , the amplitudes and periods of the associated 
ir0und motior.s, and for the stations 

AFI CBZ CNZ COB CRZ GNZ KRP MJZ 
!'!NG MNW MSZ RAO RAR ROX SBA WEL 

r.l.e epicei;:ral distances in degrees, and the magnitudes . 

Periods are given iL seconds, w?d bmpl~tudes i· ~ic~:~3. :~1c~e q~ • 
worked out b_y the computer, usinl:!: a stored polynomial approximation to the 
response curve of the seismometer concerned . The magnitudes are the 11 ,~ni
f1ed magnitude" m • log10 A/T + Q , defined by Gutenberg 11nd Ricloter (A.nnali 
·ll Geofisica, 'J : 1 - 15 , 1958) . No station correction is applied . Only 
the vertical component recoi,dings of P or PP, and the horizontal compo
nents of P, PP or S are used . The value printed on the right is the mean 
of separate determinations for all the components whose amplitude and period 
data are given on the same line . 

-------------------
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JA~ 01 Art • Z~: 01 49 '7 

s Z~E ,o 16 

4 ~ s e•t::NTRE Ci:PTH ~AG 
JA~ 01 o, ,1 Z1,6 20,1S 114,2W 33KM 4, 6 TONGA 

• ~ s DIR DIS LQ,.4/T AZ TZ A~ TN •E re ~AG 
Ari • Z~E o, 48 ,8 1 

s Z~E ,o 01 
T z~e " 06 RA~ • z~e o, ,o 27 14 

CRZ e• z o, ,1 44 19 \ 

GNZ e~ z o, '1 ,a 20 
~v • z OS ,1 ,9 20 
~~J • z o, ,2 21 22 
C03 • z 0 , . ,2 41 2, 

JA ~ 01 ~R• • z 06 '6 2a,, 
~N3 p z 06 ,6 '7,J 

JA~ 01 ~~J ~ z 01 o, 04 

JA~ 01 ~~J z 01 41 09,1 

~ M s i:~ICENTQe DEPTH ~AQ 
JA~ 01 07 H 04,, 21,6~ 142,9E 333KM ,.o MARIANA I 9 

• M s DIR DIS LG .. A/T AZ T? A~ TN AE TE MAG 
~R• ? z 08 07 21,1 67 
~NG p z 09 07 33 69 

>i M $ E~IC5NTRE CIPTH ~AQ 
JA~ 01 09 28 43,1 21,95 176 1 9W 194KM 4,8 rtJI ~EGIO~ 

• ~ s OIR 019 LGtoAIT AZ TZ A-~ T~ AE TE MAG 
Ari e• z 09 30 ,, ~ 

s z~e 32 31 
q4~ • Z~! o, J2 20 u 
nz • z o, 32 27,9 17 
~~· • z~e o, 32 33 I 0 17 
-~z EP Z~E 09 32 JO 17 

s z~e 3, 30 1~. ~ z 09 H ~,,2 20 
ES z 36 16 

C~3 p z o, 33 12,6 21 
~JZ e• z 09 l34' 2, 
S84 • z~e 0~ 38 08 " 

JA~ 01 ~R .• .• z 09 42 22 , 0 

~~-
p z 09 42 38 

JA~ 01 ~R• • z 10 44 35, 9 

~~- EP z 10 H ,3 

-I ~ s e•t::NTQE O!PTH ~AO 
JA~ 01 11 QJ '0,6 11,2S 166,15 116KM 4.' SANU C~JZ IS 

• ~ s DIR DIS LGtoA/T AZ fl ·~ TN AE TE MAG 
~R• z 11 09 Z1 29 nz e• z 11 09 26 29 
1'1 J • z 11 09 41,4 30 

~ H s EPt::NTR: OE?TH ~A~ 
JA~ 01 12 21 4',0 14,9S 1H,5E 3JKM ~ew MEBqlD:S 

~ ~ s DI~ 015 .G~A/T AZ TZ ~~ T~ AE T: '1 A Q 
~q• e• z 12 21 04,6 24 
~~J e• z 12 21 27,6 27 
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• ~ s E•J::NTRE O~PTM ~•a 
J•~ Ol. 12 ,3 U,1 23,75 179,9E 501KM '. 0 s. or rt JI 

• ~ s O!q 015 sG•llT AZ TZ •~ n AE TE ~•G 
q40 • z 12 44 4' ~ 

s z 46 04 
:qz • z~e 12 46 02,2 12 
VI • z~e 12 4, '9 13 

s Z~! 0 07 
• TZ E~ z 12 46H 14 

ES z 49 ,2 
<~• • z~e 12 46 22, 5 1, 

s z~e 49 01 
3~Z • Z~E 12 46 24 1, 

s ZNE 0 '9,8 

~~- • z 12 46 '' 11 
s z 49 36,8 
sc• z ,3 46 

=~3 • z 1Z o ,e 19 
s z 49 59 

~.~ • z~e 12 47 o, H 
~JZ • z~e 12 47 2e 22 

ES z~e ,o ,o 
~~- • z 12 47 ,1, 2 24 

~ ~ s :PJ::NTqc: ,ePTM ~AG 
Jl ~ 01 14 l7 40, 1 4, 6~ ~,.,e ,9~M 5,4 ~; 9UM4T~4 

• ~ s OJ~ DIS "O.VT AZ TZ A~ TN 4! Ti ~•G 
~sz • z 14 19 49,0 81 •1,26 5, e 
~JZ • z 14 19 ". 5 ea 
:J3 • z 14 zo 02,0 83 
~~J • z 14 20 10,1 e, 
<q• • z 14 20 11, 1 e, •1,15 6, 0 
SBA • z~e 14 20 37 90 

( 

~ ~ s e•t:ENT~E OiPTM ~o 
J• ~ 01 1' ]6 04, 1 14,9S 166,ee 21KM 4,3 ~EW MEBQJOES 

• ~ s OJq 015 sG.A/T 4Z TZ ,~ T~ •E TE ~,G 
<q• 14 41 24 24 

~ ~ s e•1:eNrq;; OEPTM ~u 
JA ~ 01 17 53 02,5 14,3S H6,~E 461CM 4,4 ~6W MEBQIDES 

~ M s OJ~ 019 ~lltoAIT AZ H ·~ TN 4E TE MAil 
<q• • Z~E 11 ,e 23 z, 
wu 5" z 17 ,e 30 2, 
~•jJ • z 17 H 46 27 

JA ~ 01 >ITZ z 17 " Z4 
<R• z~e 17 5, Z8,9 
3~Z z~ 17 " 30 
~~3 p z 11 " 49 
~~A p z 17 '6 00,2 

~ ~ s EDJ::NTqe DEPTH ~.~ 
JA ~ 01 19 04 ,, t 8 21,6~ 143,0E 318~M 

'' 1 
~•RIAN• Is 

• ~ s )JR 015 .GH41T •z TZ A~ T~ ,e TE ~•G 
~~· z 13 14 ,, 67 
•TZ ,7 z 13 14 ,, 67 
:03 • z 18 1• '5,7 69 
~~3 • z 13 14 ,9,2 69 
~JZ e• Z~E 1' 15 06 " 
" ~ s E•t::NTqE J:PT~ '1A3 

J•~ 01 18 ,z 2' I 1 4,55 1,~,3E 104~M 3 I 0 ~EW IRE.A~~ 
~ " s JJq 0 Is .G~4/T 42 TZ -~ T~ AE T: ~•G 

q, EI•";,, 19 00 11 H 
:n . 1S 59 37,4 4) 
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·················-·················•····· ·······-····················-··--· ~~J • z 19 '9 ,6,5 H 
~JZ • z H 00 o, 42 
~sz • z H 00 0,,1 42 •1,13 5,6 

~ H s EJtI::NTII: 05PTH ~A3 
JA~ 02 00 01 ,3,5 14,65 167,JE 1761(H 'ID ~ew HEeqlO:S 

• M s DIii DIS L.G•AIT AZ Tl ·~ n AE re ~•G 
~or • z 0D 04 22,1 10 
Ari ,. Z~E DO 06 22 20 
l(qJt • z DO 06 '7 24 
~N3 ,. z 00 i7 18 27 
SBA IP ZN5 00 12 0,,7 63 

~ H s EJtlC:NTIIE 05PTH 14G 
JA~ 02 04 49 04,0 13,8~ 144,75 119KH 4,0 ~ARIANA IS 

•, H s DIR DIS L.OdlT AZ TZ l~ TN AE TE HAG 
~R• ~ z 04 ,a 53 ,9 

(•PP) z 59 u,, 
C03 ,. z 04 '9 01,e 60 
~N3 ,. z 04 '9 06,6 61 

( •JtP) z 43,, 

Jl .~ Di! UI !P z~e 04 " 03,SUNE 
s z~s 20 

~U5 • z 04 " 50,6 
s z ,6 38,J 
TC~•~> z o, 00 36,9 

•TZ • z o, 00 04 
~R• p ZN5 0, 00 09,9 
~~J 

,. z 05 00 31 
co~ EJt z o,: 0 0 44 
PR,V!Sl~~AL. :P!CE~TRE 14 I '9 170,,~ SAMOA RE!llO~ 

Jl~ oz ,.~ .• z~e o, 11 31 

JA~ 02 ~or • z o, 39 ,2,s 
W:i • z a, 40 30 

ES z 42 24 

,; ~ s E•IC5NTRE oePTH ~·~ Jl .~ 02 a, 46 14,' 14,0~ 146,65 48KH 4, 7 ~•RIANA IS 

• ~ s DIR 015 L.O~AIT AZ TZ l~ TN AE TE HAG 
~RO ,. z 03 '6 07,1 '' 

H ~ s EJt(;SNTRE DEPTH 140 
JA~ 02 oe o ,,, 1 14,1S 166,JE 33KH ~EW HEB,IOES 

• ~ s OIR 01S L.G,.AIT AZ TZ ·~ TN •E T!: MAG 
~or ? z 05 ,1 42,S 11 
~~· ? z 05 '4 19 2, 

~ ~ 9 e,1::NTqe DEPTH ~AG 
Jl~ 02 10 •2 Z9,9 22,,s 69,4W 105KH 6,4 ~. CHILE 

• ~ s DI~ DIS L.GMAIT 4Z TZ 4~ TN •E Te ~AG 
SBA I• z~e 10 H 01 1' 

s z~e 11 03 32 
ss z~e 08 JO 
sss z~e 12 12 
.J z~e 14 20 
.,q z~e 17 40 

~·~ 
, ze 10 ;i4 o., 83 
s ze 11 05 12 

:ez • z 10 55 22 90 
•PP z ,4 

3 'I Z 0 z\:: 10 ;, 36,4 93 
•?? z 56 08 
op z '9 20 

~~= z 10 " 37,3 93 
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·········-···-···-······-···-·-·-·········-········•········-·-·········--· .. , z ,6 07,6 
~NJ • z 10 55 38,0 H 

OP z 59 26,2 
•<<• z 11 12 40,4 

•E. • z ~= 10 " 40,6 94 ,o 12 7, 8 
•P z 59 Z7 
s~s Z~E 11 06 04 
PS z~~ 08 z, 

ESS ~E 13 40 
LQ ~e Z1 
L~ z 26 

~JZ • z~ 10 " 42 9' 
E•PP z~ ,6 14 
l'P z~ ,9 34 
I z 11 20 ,2 

C03 • z 10 " 43,0 9, 
•PP z '6 1, 
•P z ,9 u., 
•~<• z 11 12 37 

<q• • Z~! 10 " 44 9' 
••• z '6 16 
•P ~~-

,9 37 
s~s 11 ,, 51 
s 06 ,3 

t•S> E 07 J2 
•~<P z 12 38 
•<<• z 13 13 

e z 20 ,0 
15 Z • z 10 " H 96 

•P z ,9 38 
•<<• z 11 12 H 

UI 1 • Z~E 10 35 ,. 97 
l ( •PP) z ,6 27 

•P z~e .'9 48 
s ~= ao'& 24 
•PS z~e i)-9 11 
Ss> z~s 13 ,2 

I z 20 ,o 
.J z~e 23 -~ Z~E 21 

~or • z 10 ,6 29,7 104 
E~" z 11 00 22 

" ~ s EPJ:;NT~c O!PTH ~AG 
JA 11 0 2 13 l3 49,6 22,6S ~e,•w 99~M ; '3 ~. CHILE 

~ ~ s OIR 015 LG•A/T AZ TZ •~ T~ AE T& ~•G 
Sa A Z~E 13 45 22,3 15 
.~ z z 13 46 5?' 6 93 ... z~ H 28 
<~. • ze 13 47 05 95 

••• Z~E 34 

·! 1 5 :• I ::•H~c ~EPTH "'IAQ 
JA ~ 0 2 14 41 47,9 26,0~ 12•,•E 205~M ''' TAl•AN 

~ ~ s DI~ 015 LG~A/T AZ TZ •~ TN AE TE ~•G 
~or e• z H 52 c6 67 

••• z 53 14,9 
Art E <•I z 14 53 10 74 

E<•P•> z 50 
<~• • z 14 53 H,S 80 

.j)~ z ,, 24 
:~3 • z 14 ;3 38 80 

E•D:t z S4 29 
1SZ • z 14 :13 41,2 &1 ... z ,4 3Z, 1 
~JZ • z~ 14 53 44 S1 ... z~ ,4 31,S 



OISTA~T EA~T • QUA~ES 317 

··················--··-·-·-----~---•-···· .•.....•••..••..••...•..••...•..• 
G'lZ • Z'IE 14 ,3 44 SJ 

•P~ Z'l: H !3 

~ /'I s EP!::NT~E 05PTH ~AQ 
JA 'I O 2 1, JO H,1 ,,3S 1'2,9E 61KM 4,9 NEW BRIUI~ 

• M s DIR DIS ~G,.AIT AZ TZ A~ TN AE TE ~AG ~,· EP z H 38 03 39 
~sz e1n z u 3e z~ H 

H M s E~IC:NTRE OSPTH ~AQ 
JA'l 02 22 i5 1,,3 9,4S 122,QE 3JKM ,,J w; or r110~ 

• - ~ s DIR 019 ~G,.A/T AZ TZ A.~ TN AE re ~AG 
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• ~ s 01~ 019 L.G•AIT lZ TZ •~ TN AE TB "IAQ 
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~ '1 9 eP1:5NTRE QSPTH '1U 
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~R• Z~! 01 o, '7,7 36 
Coil !P z 01 06 u 37 
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~ ~ I e,1:eNTRE DIPTH ~AQ 
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rea o3 ~R, I' z 04 14 12,2 
3NZ s z~e 04 16 39 
1~3 • z 04 14 34 

s z 11 09 

~ M s e,1ceNTRE DEPTH ~AG 
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R4J z 21 02 39 4 

z 03 36 
~R• z 21 04 08,6 13 
Art z~e 21 04 16 14 

s Z~E 06 35 
~~3 e• z 21 o• 32 H 

ES z 07 03 
sc• z 11 55,3 

~sz E' z 21 05 H,3 21 
S34 0 Z~: 21 09 50 53 

OCT 14 ~R• e• z 22 0e 29 
c~z • z 22 Je H 
l~Z • z 22 08 49 
'1~ J • z 22 OB ,o 
~sz • z 22 09 19 

I z 34 
saA ? Z~: 22 14 00,, 

~ ~ 5 e•1::NT"E OIPTH ~AQ 
OCT 15 01 16 4 7,1 40,6~ 143,7E 22KH , .. e; ,r HO~S~ U 

~ ~ s 0111 OIS LG1tA/T AZ TZ ,~ TN AE TE HAG 
~:i• e> z 01 29 14 83 
'i'll e• z 01 29 27 86 

o:T 1~ s3, Z~E 0~ 18 07,5 
Z~E 22 

·l M s i;•t:::NTqE 02PTH ~A3 
OCT 15 05 49 32,2 16,6S 172,7~ 33KH 4,9 S4HOA REl31J~ 

1 ~ s DIR 015 LG1tAIT AZ TZ ·~ T~ AE TE HAG 
Ari z~e 0 6 ,a 0 a 3 

s Z~E H 
~~. • z 06 ,o U,OJ 4 

s z ,9 
T z 53 58 

~0• • z 06 ,1 56 ~ ~. ~ • z~e 06 ,2 31 13 
s z~e " 05 

O~E e> e 06 ,. H 22 
3~Z e• z 06 ,_ 

'4 Z3 
~sz p z 06 " 04 32 
S94 , ZNE 06 ,9 ,. 62 

~ M s EP!C:NTRa DEPTH ~u 
OCT 13 07 31 42,0 10,~s 1u,,e 33Kt1 4,9 ANT4RCTl:A 

1 ~ s DIR 01S LG,.4/T •z H 4)1 T~ 4E TE ~,a 
SBA • ZNE 07 33 29,3 9 

s ZNS 3' 16 
~ z~e 55 

~sz 0 z 07 37 17 H 

OCT 15 ~J= • z OT 42 Z2,5 
s z 43 00 

~ ~ s e,1:eNTRE DEPTH ~AG 
o: T 15 0& 06 Z0,2 9,9 ~ 1Z6,3E 33~H 5 I 0 ~!NDANA~ 

1 ~ s JIR DIS ~G~A/T AZ TZ •~ n 4E TE MAQ 
~s z • z OS 17 06 66 
~;p =· z 09 17 12 6~ 
~JZ =· z ~· OS 17 11 67 1~. e• z 0 9 17 13 6! 
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H H s !;•!::NT~; OBPTH ~AQ 
OCT 1, 21 Z7 42, 5 30,7S 17&,0w ,91(H ,,1 l(!RM•DEC IS 

• >I s OIR 013 LOMAIT AZ Tl 411 TN Ae TE HAQ 
q•J p z 21 28 03,0 1 

s z 16 
ON: EP e 21 . 29 4' 5 
Q~Z • ZNE 21 29 H ~ 

s z~e H u 
l(lt, p z 21 29 ,o ~ 

•n z 30 00,6 
s Z~6 H 36 

CRZ • z 21 29 '1 9 •0,09 
CNZ p z 21 30 01 10 

es z u 94 
~NG p z 21 30 1',6 11 
C!Z p z~e 21 · 30 0 1! 

s z~e H 02,3 
NU& ' SP z 21 30 ,o 14 

8 z 33 02 
T z H ,o 
T1~4Xl z 44 '6 

Nor p z u n ,4 14 
3n eP ~ 21 n u,,, 1' 

es N 33 u 
~JZ ? Z~! 21 31 za 16 

&S ZN• 34 06 
~U, p Z~& 21 31 9e,1 u 

s z~a J9 12 
SBA p z~s 21 H 17,7 4& 

s Z~I 43 18 

OCT 15 RAJ ~ z Z2 06 44,0 

' z u 
CR Z. p ZNE 22 oe z, 
~11z: (Pl z 22 0a 27 

s Z~I 10 00 
l(R• iiJ z 22 oe 43,a 
EPICENT~5 ~DCAtlD ~UR HI 179W KIRMADEC ~EIIIO~ 

OCT 16 .,, 1• z~• 03 4• 27 ~ 
s Zt-41 49 

~us p z 03 4' 13 
s z 46 03 

OCT 16 584 , ZN 0,. 06 U,0 

H M I ' EPICENTRE QIIPTH ~u 
OCT 16 o,-37 04,4 6,75 1,,,1E 481( 11 ,,a SOLOMON IS 

~ >I s DIR DI S ,GdlT lZ TZ 4~ TN 4E Tl HAQ 
~or • z 0, 42 20,6 2, 
•r1 p z 0, 43 39 33 
~R• , z 051 44 04,8 36 

•c~ z 46 29 
cos • z 0~ U 21 3! 
~N3 • z 0, ,. 21,j 35 
~Sl • z o, H 33 39 
SBA e• z o, ~8 19, 0 71 

M ~ s ::•1:a~· ~= oe~TH ~•a 
OCT 16 0, ., 09,9 52,6~ ., ( I 1 ~ 33~H , 'e ~,ATLANTIC o=e•~ 

• " s O!R CIS 1.Gd/T AZ TZ 4N T~ .e re .~,a 
q4~ e•K• 06 04 H,3 129 

op Q6 43 
ss E 2• 07 
.J ~. ,e 32 

e .. ~ z~e 46 
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OCT u 

OCT 16 

OCT 16 

OCT 16 

OCT H 

4rl :•K• Z 06 04 36 130 
e>P Z 06 40 

E<•~<S) Z~ 16 40 
E Z 18 20 
ESS z~e 24 04 
c .. J ~E 38 
:.R Z 44 

534 •K• z~e 06 J' 03,0 154 
S5 ~E 28 18 
SSS ~E H 48 
1.J z~e 45 1, 
,.R z~e ,e 

GNZ •K• Z~! 06 0, 19 1,, 
,(q> PK• Z 06 o, 16 156 

•<P Z 0600 
•P Z 09 17 

1~3 ~K• Z 06 o, 15 159 
t•P) Z 09 53 

~E. •K• Z~E 06 o, i4 159 
·~ Z 0941 
ss ~• z9 n 
SSS ~= H 06 1., z~e '1 
,.R z~e 01 00 

1JZ •K• Z~E 06 o, 22 163 
E?K• Z 06 19 
<'Pl Z~~ 10 07,5 

qJK •K• Z 06 06 00 164 
•P ZE 10 U 
SS : JO 32 
sss : 3' 38 
,.Q '1 

1SZ p~• Z 06 o, J3 16' 

SBA 

H ~ 
0e 01 

S94 

~ 1 
09 29 

~R• 
1~3 
594 

M ~ 
17 30 

~or 

Ar l 

,(q. 
GNZ 
1~3 
1SZ 
SBA 

Ir I 

E Z ~ ~ 33 
(DP) Z .t 18 

e• 

s 
,3, 6 

s 
49,0 

• • •K• 
s 

34,7 

• •P• 
• 

:555 

=-• 
e> 
e• 
• • 

::> 
; 
T 

Z 05 56 16,9 

EPl::NTRE O&PTH 1A~ 
14,95 167,7E 241KH 4,2 ~ew MEBR!OE9 

~ ~ S OlR 01S i.G~A/T AZ TZ 4~ TN 
Z 09 11 ,,.0 63 

EPt::NTR: 
40,J~ 143,7E 

~ 1 S 
Z O 9 42 18 
Z 09 42 32 

O!!PTH 1AQ 
24KH 5,6 e; or MJ~S~U 
OIR 015 I.G~A/T AZ TZ 4~ TN 

83 
96 

ZNE 09 0 36,0 119 

E?t::NT~E 
6,3S 14&,4E 

~ ~ s 
Z 11 36 52 
Z 37 05 
z~e 11 le o~ 
i 47 20 
Z: 50 
Z 17 38 05 
z 11 n 1a 
Z 11 38 19 
Z 17382~ 

D!!PTH ~AG 
10KH ,,7 ~EW BR!TA!~ 
OIR 01S ~G~A/T AZ TZ 

31 

~, 

Z~E 11 U 5~,7 

Z 22 ,s 10 
Z~: 31 
Zi: 07 5• 

AE TE 

AE TE 

AE TE 



OISTA'IT EART~QUA~;S 6'5 

--~~------------~---··-~-·-···-···············~----·-····-·····~---··--··-· 'IU: • z 22 05 22,0 
s z 06 01 

OCT 16 AF' I • Z'lc 22 28 ,2 
s z~e 29 20 
T Z'IE a 33 

'IU: • z 22 29 06 J 
s z •1 z 33 

KR• EP z 22 33 30 
PROVIS10'1AL :?ICEHR: us 172 ,1 s•~o• REll0'I 

OCT 17 •n p z 01: z, 06 
<SI Z'IE 30 u 

OCT 17 KR• e~ z 01· '1 23 
~N~ /> z 01 '1 40 
MSZ D z 01 ,2 •o 

OCT l,7 MS% ,., z 06 40 16,9 

OCT 17 01' D z 07 Z7 o,., 
ilNZ " z 01 Z7 u 

es Z'I! 30 28 
~'1 l • z 07 27 i2,4 

OCT 17 ~,J ,. z 11 28 2,.2 
s z 38 

rsLt RAOJL 15 

" ~ 5 e,1:sNTqe D!P'TM ~AG 
OCT 1' 13 " Z6, a 13,7'1 120,6E 171KM 4,9 CENTRAL •~ILl••tNES 

~ ", s DIR DIS LG•AIT AZ TZ A'I T'I ,e TE ~AG 
~sz EP z 14 06 36,3 72 
~RD El> z 14 J6 39, 3 73 
~'13 • z 14 06 50,3 ,, 

OCT 17 Art • Z'IE 19 16 43 
s Z'IE 17 18 

'IU: • z 15 17 04 
s z ,3 

'IO' e• z 15 17 32 
PqJVISIJ'll~ ::?!CE'ITRE 175 17'" 'I; ~r n'IGA 

~ ~ s !:PI ::NT'qE ~EPTH ~ .. 
OCT 19 o, 05 OS,B 9,7S 11~.ze 142KM ,., noqes ~=• I ~'I 

~ ~ s JI!! DIS LGMAIT AZ TZ • 'I T'I AE TE ~•G 
~-1:i p z 0, 14 ". 2 

,~ 
•"r' z 15 05,3 

~ ~ s :•1::~T1!5 OE?TM "1A3 
o:r 19 09 o• 0 4, 3 3,2> 142,0E 36~~ 5,4 31 S-~ARC< S::4 

• ~ s ~IR DIS .G .. 4/T AZ TZ .~ T~ AE TE ~•G 
=~z • z n ll ,a 42 
<P . z ·1= n 12 29 H 
4 ° I i: z H 12 15 •7 

5 Z~; 19 09 
5S Z 'I:: 22 16 -~ z 25 

=~3 • z l~ 1 2 32,5 47 
~sz z l ~ 12 H,1 47 

~~- z H 12 40 ,S ,s 
• ~z • z H .2 ,3 ,s 
S34 Z'I; 0~ 15 •B B 
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~ ~ s e,1::NTRE DliPTH ~A3 
OCT lS 09 26 ,0,3 J,2S 142,1E 46~H 4 1 8 BISHARC< SH 

-i ~ s OIR DIS LG,.4/T U TZ ,~ T~ AE TE ~~Q 

l(R• • z 09 35 11 46 
C03 • z 0 9 35 18 •1 ~sz • z 0~ 35 22,7 •1 
~~. • z H 35 2, • ! 
3~Z • z 09 35 2? •9 

• M s E• I ::NTqE O:PTH ~u 
OCT lS l1 24 ;e,o is,,s 1~s.,E 50KH ,,, ~EW HEBRID:S 

-i ~ s CIR 015 LG•AIT AZ TZ ,~ T~ AE TE ~AG 
3~Z z 11 29 38 22 

s Z~: 31 ' • 
~~. e• z 11 30 00,6 23 

ES z 36 3• ,, 
-i ~ s .~1:;;Nrqe O:PTH ~AO 

OCT 1S 11 '1 H,O 16,3S 172,•w 3JKM ,,, SAMOA REOIJ~ 
-i ~ s DIR 01S LG.A/T U TZ ,~ TN AE Te ~AG 

~J; • z 11 )2 37,7J ' s z ,3 1J 
T z H 35 

~o• e• z 11 ,, 17 10 
u~ • Z~: 11 54 •5,3 13 

Z~E '7 02 
-~z z 11 ,, 02 24 

s Z~E 1Z 01 19 
<R • • Z~E 11 ,1 05,6 2• 
1'/l z 1l 57 ZS, Z 2~ 

s z 12 02 09 
=~3 z l1 H •1 23 
S34 l~; 12 02 12 62 

( 

OCT lS ~U: ? z 1• H 46 

~ ~ s E' I ::NTR: D:PTH ~AG 
OCT lB 17 17 44,3 ;5, •S 128,&w 33~H ,,o PActrtc•l~TA~CTIC R, 

-i ~ s 01q 015 LG..A/T AZ TZ ·~ T~ AE TE MAG 
SBA Z~E 17 24 06 31 

Z'I: 29 20 
Z'IS 30 ,o 

~sz p z 17 ,, 33 •1 
<R• p z 17 Z! H •1 
Ari s z.~e 17 34 14 51 

Z~E 59 

• 1 s E9 I:::NTQ~ OEPTH ~AQ 
OCT 13 19 ,1 H,6 6,es 129,7E 14J~M 4 I 9 S, SUMAnA 

~ ~ s 01 R DIS LGMA/T AZ TZ '" T'I AE T!: MAG 
~•JJ • 1~ 16 H 53 

OCT 1! 'IC' E" 21 JS 02 

H ~ s E•t::NT~i: DEPTH 140 
OCT 19 21 '8 Z7,9 30,7~ 1•1,~E 17~~ 4. ! s; ~r H,~s~J 

-i ~ s )IR DIS :,GwAIT AZ TZ -~ T~ AE Tc 1AG 
~" J =· z 22 JO 23 79 
~sz • z 22 JO 32 79 

• M s e•t::'IT~: ):?TH ~AG 
o:T l 9 03 46 36,0 14,25 H7,lc 155~M 4,8 ·iew ,Ee~ I J:5 

• ~ s JIR 015 .GwA/T u TZ .~ T~ •~ T: ~AG 
'IOr • z 03 49 07 11 
Ari Z',/: 03 '1 05 2J •0,63 5,7 
'IU: z 03 :i1 24 23 
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····· ········-···--~-----····--·-- -·- -· · ···--·-· ·••9••···-·----·-·······--· 
~ ~· • z 03 :>1 44 : 5 
~ ~ a • z 03 ,2 06 27 
~sz • z 03 ,2 33 J, 
sa, • Z~: 03 56 , o,6 64 

~ 11 s :•1:ENTII: ~:PTH ~Aii 
OCT 19 03 96 19,7 30,8~ 141,SE 27Kl1 4,9 s; or H~~S~ ;I 

~ ~ s 01 R DIS LG•AIT AZ TZ ,~ T~ AE TE HAG 
o• • z 04 l8 02 1' 1~. • z 04 oe 15 7! 
1SZ • z 04 oe z2 H 

~ 11 3 e•1::Nne O!PTH 1A0 
OCT 19 06 45 17,0 0,15 123,SE 70KM ,., SULAWESI 

~ 1 s DIR DIS LG,.A/T AZ TZ A~ T~ AE TE 1AQ 
~Dr • z 06 H 53 5~ 
1SZ ? z 06 55 12 " •P? z 35,6 

1101' l ,6 u 
s z 07 00 H 

~oa " z 06 S5 20,1 60 
1N3 p z 06 55 28,~ 62 .. ,. z 50,1 
WE. • z 06 " 30 u 
3NZ ? z 06 " 36 63 
Ari • z 06 55 '7 6' 

es z~e 07 o• 36 
~J; El' z 06 '6 15 69 
534 • z~e 06 '7 26 81 

s Z~E J7 J7 H 

OCT 19 ~:J= ;, z 10 20 03 

~ >1 s c"l::NT~: OEPTH 1A3 
JCT 1~ 12 25 24,7 4,35 143,iE 92K~ ~ GU l'lEA 

~ 1 s DIR DIS LG,.4/T AZ Tt ,~ T~ AE TE >1 ,o 
<~. • 12 33 29 H 

OCT 19 sa• z ~e 14 29 zo 
OCT U ~or . e• z u 03 37 

OCT 19 ,ri ,. Z~: B ,9 46 J 
s Z~E 20 00 06 

~J: • z 2~ ~o u, a 

OCT 19 CRZ • Z~E 21 43 48 
j'Jl ' z~s 21 4, u 
~-13 e• z H 44 u 

OCT 20 •ri z JJ Z2 12 
s Z~E 32 

~ ~ s ::" I ::NTq: O!PTM ~•Q 
OCT 20 o, 11 3',l 20 ,3S 17•,4w H~H ,,o TONGA 

~ " s CIR DIS L!ld/T AZ TZ •~ TN AE TE MAG 

~UI " l 04 19 •o., 4 
5 z 19 2, 
f z 22 •o 

Ari • z )4 10 17 
s Z~= ~0 23 

~~ · 
, - ) . l. 9 38 9 

q,~ • z "= ) 4 2~ 49, 2 1' 
q, z H ,, 

. L 00 2J 
( • =>:, l z 13,5 

" ·1 J 
, z )4 22 21.~ 2~ 

z 2~ 13 
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·········-·······-·-··~---·-··-----•--------·--····~---·····-·-·--···-··--· C03 o• 04 22 38,J 23 
~sz • z 04 23 28 29 
SBA • Z~E 04 21 Z1,9 ,9 
, ~ s ::•1:a~TR:: O:PTH • ,a 

OCT 20 05 09 29,7 22,1s 179,6~ ,10~~ 
'' 9 s' OF' rt JI , ~ s OIR 01S ~G .. AIT 4Z TZ •~ n AE TE MAG 

~~· e• z J5 11 09,00 3 
~J: e• z o; 11 4' 10 

s z 13 39 
UI e• z o, 11 56 11 

s z~s 13 '6 
<R• • z o, 12 ,3,2 u 
~ ~ . • z o, 13 14,6 u 

s z 16 14 

OCT 20 <R• 10 17 34 

~ ~ s :•t:ENTRi: OEPTH ~AG 
OCT 20 1, Z1 39,6 6,6s 154,BE 43~M ,,6 SOLO~ON 19 , ~ s OIR 015 .Gw&/T AZ TZ l~ T~ AE TE ~•G 

~or • z 1, 33 01 2, 
•P z 34 20 

Ari e> z 1, 3, 16 34 
ES Z~E 39 ,6 
ESSS Z~E 42 16 

.R ZE 44 
<R• • z~e 13 J4 43 36 

•c• z 31 06 
:03 • z 15 J• ,, 39 
-~z z 1, J• '1 39 •0,48 6,3 
~'13 z 1, 3' 00 39 
~sz z 1' 35 10 40 
Sol • Z~E 15 t: ,e,, 71 

s Z~E ,3 
•s Z~E 0 04 
ss Z~E 53 12 

H ~ s :•t::NTRE OEPTH ~AQ 
OCT cO 19 39 31, 1 6,6S 1;4,7E 43KM ,,, SOLnMON !S , ~ s OIR 015 LG..4/T 4Z TZ l~ T~ ,e TE ~AG 

~or e• z 19 44 52 2, 
U! e• z B 46 08 34 

ES Z~c '1 36 
ecsss, z~e ,, 04 

E.R Z: '6 
<R• • z 19 46 34, 9 36 ,co z 46 ,, 
:03 • z n 46 •7 39 
-~z e1• z 19 46 48 39 •0,43 6,4 
~~. • z 19 46 51,4 H ~sz e• z B 47 02 4J 
S84 • z~e 11 ,o 0 71 

5 Z~: 20 00 13 
•s Z~: ,6 

~ ~ s :•1::NTil: J:PTH ~A3 
OCT 21 02 1• H,3 54,3S 133,1~ 33~M , .. ~.CIF'!C•4•T•~=rtc R, 

~ ~ s OIR OIS ~Gd/T AZ TZ •• T• AE TE ~•G sa~ Z ~E 02 26 15 31 
; Z~E 27 •s 

~•j J z l2 21 44 37 
,o ~ z oz 21 54 37 ~= 27 49 
q• z 02 21 ,a 39 

s Z•: za oo ,.~ op z~~ 02 23 JO 39 
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••1••···················-····•ft••·-····· ···········•--······-···-·~----·--· ~ Z~I 32 

VI ~ z 02. 23 H 50 
es Z~! n '2 ecsss, ~e 3, 24 
I!~ z~ 37 

~or El' z 02 23 ,o '3 

~ M s cil'l:SNfqe DiPTH ~u 
OCT 21 o, 12 29,4 17,9S 178,6W 6021(M 6,0 rlJI IIEQIO~ 

• M s DI~ DIS ~G•AIT AZ TZ ~NTN AE TE ~AG No,, ,, z 04. 13 '5,0 4 
s z 14 '7 

Ari II' Z~I! 04 14 23 D 9 
s z~s 1, 52 

~ue e• z 04 1<1 30 J 9 
s z 1' 09 
T z 22 2' 

RAIi ,, Z~I 04 16 04,8 u 
s ZNII 19 00 

cqz: e 11' Z~E 04 16 10 19 0,46 6,9 
es ZN! 1P u 

~~~ SI' z 04 uu H 
~RI' Ell' ZNI 04 U 29 21 •0,U 6, • 

I z 17 U 
I z 18 .,,, Z~!i 19 08 
I ZIii! ,3 

~~z Bl' ZN O• 16 29 21 
s ZN 19 '4 
SCP z 22 "·' sos z~ 26 42 

~~3 p z 04 16 49 23 .~,. z 19 14,6 
•CP z 20 u 
s z 36 
9CJI z 23 02,4 

e z 26 28 
scs z 42,8 

COi ~ z 04 17 02 24 
MJ Z p z~e 04 17 28 29 .,, z~e 19 56,5 

•P P Z~ij 19 06 
•9? ze 20 09 .,,. z 28 

E z~s 21 28 
s ~E 31 
scs z~e 27 04,7 

~sz EIP z 04 1' 43,1 29 
E z l9 14 
s z 21 59 

~JX • z 04 11 ,, 29 
•SP z 20 24,1 
s = 21 u 
•SS i: 2, 00 
scs e 21 20 

SBA p z~~ 04 Z1 44,S 60 
•P~ Z~! 23 40 
•6P Z ~E 24 40 
s z~e 29 22 
•SS z~e 32 ., 

~ M s El'l:1:NT~E DEPTH ~A3 
OCT 21 12 48 13,6 ,,,9~ ua,,e 33KH ,,, KAMCMAT~A 

• ~ s OIR OIS 1,G.AIT At T? A~ TN AE T! ~~G 
~~. z 13 01 38 9, 
sa~ ·~· Z~E 13 H 21,5 132 
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OCT 21 
H H $ 

19 27 5~,6 

~JZ • 

H H S 
OCT 22 00 21 3S,9 

~JZ • 
C03 • 
KR, ~ •c, 
~NJ ? 
ONZ • 
SBA P 

H M S 

EPl:!:NTRE 
10,9s 111,ae 

• M S 
Z 19l7U 

El'IC:NTRE 
9,1S 123,ZE 

• ~ s 
Z 00 30 92 
Z 00 30 '6 

OBl'TH ~AQ 
33KH 4,7 s; o, JAVA 
OIR 019 ~G .. A/T AZ TZ 

60 

O!PTH ~AO 
9UH 4,9 TIHOR 
01~ DIS ~G .. A/T AZ TZ 

94 ,4 
Z 00 31 03,Z " z n 04 
Z 00 31 07,Z 
Z 00 H 17, Z 
Z~E 00 32 96 

'6 

" 72 

EPI:ENT~E O!PTH ~A~ 
OCT 22 01 J2 10,0 17,0S 177,7W 33KH 4,4 'lJI REOIO~ 

~. ~ I DIR 019 ~Cl .. A/T AZ TZ ANT~ AE T! MAO 
~or ~ 

s 
Ari • 

s 
MN3 , 
CO:I I' 

OCT 22 Ari ~ 
(9) 

~R~ p 
~~3 EP 
PR:)VISIO~A~ 

OCT 22 Ari , 
$ 

~ue P 

OCT 22 KAI' I' 
c~z • 

s 
~~3 ~ 

ES 
C03 • 

OCT 22 Ar I , 
s 

~ue . • 
$ 

Z 01 . ,. 32,9 ' 
z no 
Z 01 34 " 6 z~e 36 zz 
Z 01 37 24 24 
Z 01. 31 1, 2, 

Z 01 47 · 44 
~E 41 49 
Z 01 '1 02,Z 
Z 01 '1 24 

EP I CE~TAE 199 

z 03 11 01 
Z~! 17 
Z 03 1, 27 

Z 03 ,3 12 
Z 03 ,3 23 
Z '6 13 
Z 03 '3 U,3 
Z '6 24 
Z 03, H 46 

Z~I 04 0 U 
z~e 40 z 04 ,a 01 
Z 91 

H ~ 9 E"ICENTRE OiPTH ~A3 

TONU oato~ 

OCT 22 08 za ,3,1 a,2s 129,6E 1,,KH 4,6 TIHOR SIA 
• . ~ S DIii 01! ~Cl .. A/T AZ TZ A~ T~ AE TE M4~ 

OCT 22 

OCT 22 

~NJ • Z 09 37 91,4 ,1 
H H S 

0e J9 14,1 

1N3 e.• 

H ~ S 
09 0• 43,3 

C03 • 
~~. . 
~RP • 

s 
SBA • 

EPt:ENTRE OSPTH ~AG 
30,7~ 1•2.oe 3l~M •• , s; or HO~S~U 

• ~ S 01- DIS ~GwA/T AZ Tl A~ T~ 
Z 05 ,1 11., 77 

e•1:;;Nrqe 
0,8S P9,1E 

O!PTH ~AQ 

• ~ s 
Z 09 16 39 
Z 09160,3 
Z 09 16 ,3 
~ Z6 ,3 
z~e 09 11 u 

l3~H ,,2 S, SUMAT~l 
01- 01S ~G .. AIT AZ TZ 

79 
80 
80 

e, 

AE TE 

AE TE 



DISTANT EA~T • QJA~ES 661 

··~·-·····~---··············-··········•~---····--························· 
M H s e~ I CENTRE oePTH ~AO 

OCT 22 09 16 41,0 0;1s 98,1E 94~11 ,.z s; 9UHAT~A ,. ~ s CIR 019 .a .. •n AZ Tl A~ T~ AE Tl HAO 
KR• EP z 09 Z9 43,2 80 .,.,. z 54,7 

s ~ 39 ,o 
~t<ll ~ z 09 28 44 80 
S9A • z~e H 29 10 e, 

M H s 5PlC:NTqe O!l'TH ~AQ 
OCT 22 1• 23 21,4 11,,s 17•,tw 130KM 4,1 TDNOA 

• ~ s DIR 01! •Qd/T Al TZ A~ TN AE TE ~•G 
VI p ZNI 1• z• 22 4 

s Z~! z, 07 
~Ui IP z 14 24 22,7J ' s z z, 08 

T z z9 0, 
~o, e• z 14 z, 20 I 
q4~ " Z~e 14 2633 1• 
<R• ~ z~• 14 ze 01,0 22 •1,05 ,,3 
l~Z p z~e 14 ze 0e 22 

s Z~! n 00 
~~l • z 14 28 ,0,2 2, 

s z 32 0,4 

" H s e•1:sNTRE OBPTH ~u 
OCT 22 22 ,, 42,1 u.,~ uo,oe '1Kl1 ,.z CENTRAL •~ILIPPl~!S , M s DIR 01S LGMAIT AZ TZ ANT~ ,e T! ~•G 

Ari e• z 22 ,, 00 72 
es ~E 23 06 36 
e. Z~! zo 

1SZ • z 22 " o, 72 
~JZ • z 22 ,, 09,J 13 

OCT 23 SBA p Z~! 04 14 22 

" ~ s EPt:ENTRE OIPTH ~.~ 
OCT 23 00 1• H,0 ,,,s 1,• ,oe 48Kl1 0,1 C E~TRE:A9TEAJt 19 

• ~ s 01~ 019 .oMAIT AZ TZ A~ TN AE TE ~•G 
~or .• z H 20 12 2! 
:qz • Z~6 o~ Z1 13 31 
Ari I• z~g H 21 3' 0 34 

•• z~e 22 '6 
s z~e z, 00 
ss ~ 2Q 00 
sss ze ,2 -~ ZE J1 ~q• • z 06 21 41 3' 
op z ~= 23 12 
s:s ~e 32 20 

CJ3 • z 06 22 00,S 37 
•PP z 11,, 

~J: • z 06 22 01 37 
z Z1 ,3 

~~~ z 06 22 02 37 
•• z 23 27 

-~z Z~: H 22 oz,a 31 0 I 10 , , 0 
• n z 15 

•E. Z~: 06 22 03 39 , ... , z 18 
•• Z~: 23 36,, 

1SZ z 06 22 11 39 
•• z 23 u,, 

~J( z H 22 15 H 
•• Z~E Z3 46 ~= 28 10 



662 NEW Z!AI.AND SIISHOL03l:A. RiPORT 1974 

••1••·····················~·-·····-·················-···········--········· 

I 

I 
I 

i 

OCT 23 

OCT 23 

OCT 23 

OCT 23 

QCT p 

OCT 23 

OCT 23 

OCT 23 

OCT 23 

OCT 23 

L 

CIZ • 
~.q • s 

.Q 
sa• p 

s 
S9 
~Q 
.,R 

1~3 ~sz , 
VI 1• 

s 
~ M I 

oe ,2 o,,' 
1SZ • 
~ M 5 uu 36,2 

1SZ • 
RO~ • 

s 
W:I. El 

ES 
1~3 0 

SU • s 
VI ES 

El.~ 
E.R 

H M s 
12 ,a 03,3 

SU • 
H H I 

14 " 
01,4 

~or • I 
•n &• 
KR • • 1~3 • ··~ sa, • 
Ari I• 

s 
uz • s 
~~3 

, 
s 

~ 1 9 
20 u 3',6 

Art e• 
~Ji p 

s 

Z~! 06 23 02 44 
z~a 06 23 21 46 
z~• 29 38 
z~• 33 
Z~I 06 H 00,4 10 
Z~! 3, 14 
Z~& l9 30 
Z~! 43 u 
Z~I 46 30 

z 06 ze 44,2 
z 06 28 ,3,3 

Z~E oa 49 ,e,7J 
z~e ,o 14 

s•1::NTqe O:PTH ~•a 
8,4S 1,3,0E 18KM 4,1 0 ENT~ECAST!A~K 19 

• 1 s Olli DIS LGwAIT AZ TZ o, TN AE TE ~•G 
0 9 59 2, 31 

ett:ENTRE ca,TH 1U 
,4,2s 143,7E 33KM ,., W, or HA~QJA~li ,; 

• H s DIR 01$ 1.G•AIT AZ Tl A~ TN AE T! ~AG 
z 11 30 48 19 
z 11 30 46 1' 
Z~& H 26 
z 11 31 48 24 
Z~I 36 a, 
z 11 31 98 a, 
Z~! 11 32 00 2' 
Z~! 3639 
~~E 11 43 26 ,3 

49 
Z~! J2 

~ 

Etl::NTRE OIPTH ~u 
23,U U1,3W 331<M 4,6 NU~ I.SUR 1; 

~ 1 I 01~ DU 1.GIIAIT U TZ -~ T~ AE Tl HAG 
ZNI 12 0 U,5 u 

e•1:eNTRE CSPTH ~·~ 1',15 1U,8E 119KM 4,7 ~EW H!a~ID&! 
• M s 01" DIS I.G-4/T u Tt ·~ TN AE Tl MU 

z 14 ,, 24 ' z '7 
z 14 59 36 11 
z 14 '9 43 Z0 z 1' 00 l.O 2Z 
z 21, 7 
Z~! 1' o, 09 ,~ 
Z~E u 19 36 0 
z~e " z 17 4' 38 
Z~! 47 30,3 
z 17 4' 93 
z 47 '7 

e•1:eNT~E O!PTH ~AO 
33KM 0 E~T~E:AST!4JK II a,,s 1'3,9E 

~ ~ s 
z 20 ,e 18 

OIR 01S ~G~AIT AZ Tl ·~ T~ AE Te ~AG 
34 

21 JO 14 ,6 



OISTA~T _eA,T~o~•~ES 663 
····················-···········-······· ·······--··~---··············--···· T z H 

Ari e• z 21 31 01 
E(SI Z~E n 09 

( T) z~e se 
'1~3 , z 21 33 H 
•qJ~l510~A• :'J:EHR: z1s 175~ TONQA 

OCT Z3 <R• z Z2 0 48 

~ M s EPl=:NTRE OiPTH ~AQ 
O:'.:T 2• o, Z6 47, 0 33,4~ 140,SS 63K~ ,,4 S, or H~~s~u 

~ ~ s DIR 01! ~GwAIT 4Z TZ ·~ T~ AE TE MAG 
<Ra 5? z~e 0' 38 41 79 •0,93 6,1 
=o3 ,., z o, 38 ,o ll 
'1~3 er• z o, 3a ,2.z 80 
'1SZ ( ., z o, 38 ,9,9 82 

~ '1 s EPl~ENTRE O&PTH ~AQ 
OCT z• 01 JO o,, so,9~ 1• 1,,e 4,KH ,.1 s' or ~o~s~u 

~ '1 s JJR OIS .GMA/T AZ TZ ·~ T~ AE TE HAG 
ArJ ES Z~E 07 49 52 63 

ESS3 ~e ,1 16 
ei. Z~! 09 JO 

~A• • z 07 42 31 7' 
=o3 • z 07 42 43 77 
'1~ 3 e• z 07 42 42,, H 
'1SZ • z 07 42 49 n 

~ II ' e,1::NTq:: OSPTH '1Aij 
OCT 24 08 Z6 07,8 7,65 123,ee 270KH ,,1 9ANOA SEA 

~ '1 s OJ~ O!S ~GMAIT AZ TZ A~ T~ AE TE ~A G 
'1S Z Et• z OS 35 00,2 53 •1,21 5,3 
~A• , z 09 3' 16 H 
'1'J3 e1• z 09 3' Z2 u 

OCT 24 VI • z OS 0 ZS 
( s) ~E ,o " OCT 24 <q• 19 3, 38 

~ '1 s EPt;eNrqe OSPTH ~.~ 
OCT 24 21 03 20,7 17,4; 179,7W "6KH 

'' 0 
rtJI ~E310~ 

• ~ s OJA DJS ~G.AIT AZ TZ ~ ~ TN AE TE ~AG 
,r1 I' z ~e 21 o, U 0 9 °0.,, 

s z~e 06 H 
~JE • z 21 l' Z3,8 

s z 07 03 
~A~ • Z~! Z1 07 01,8 19 
=~z • Z~E 21 0 7 0 7 H •0,29 6,2 
<A• 0 z~~ 21 01 ze 21 •1,04 ,., 
'1~:) e• z 21 07 '6 24 

ES z 11 24, 6 
C03 e• z 21 J7 ~8,S 25 

s z 11 43, 5 
'15 Z • z 21 08 41 29 
S94 • z~e Z1 12 37 61 

o:r 2• Ari • z 21 46 '3 
z ~= 4' 14 

~J; z 21 47 22,00 
3 z 48 04 
T z ,1 

-l '1 5 s•r:: NT QE Ji:?T~ ua 
J:T 25 00 J5 H,1 l5,8~ 13, 1 • lZOK~ 5, 5 CENT~AL A~::~ I: l 

-i " s ;)IQ O!S .G.AIT •z TZ l ~ T~ ,e TE ~•G 
RA~ p z ~- JO 17 03 H 



u, NEW ZSALANO SillMOLO~l:A_ RSPORT 1'74 
•.••...•..• ~---·················-··········~·-······-·······-···-····-····· Ar I p z 00 17 '7 e, 

~J5 " z 00 17 48 93 

~ ~ s El'l::NT~E OIPTH ~-~ OCT 2, 01 22 46,, 6,as u,,,e 40~H ,., SOLOHON IS 
; ~ s OIR 01S ~GIIA/T AZ TZ A~ TN AE TE MAQ 

~~. 61' z 01 30 03,6 H 

H H I e,1:sNTRS D!PTH ~-3 
OCT 2, 03 19 07,7 6;3S U2,3E UKH ,,, ~EW BIIIUI~ 

; ~ s 0111 DIS LG•A/T 4Z TZ AN TN AE T! ~•Q 
:RZ p z 03 25 '1 34 .,., • Z~E 03 26 11 36 
KR• ? Z~! Ql Z6 Z6,9 H ~, z 21 ,e 

s Z~! l2 14 
~ue " z 03 26 36 39 
COi " z 03 26 37,, 39 
Q~Z I z OJ 26 41 40 
~~l .• z 03 26 42 40 •1,01 ,,, 
~sz • z 03 26 ,2 41 •1,21 ,., 
RA~ • Z~! 03 27 '4 H 
S94 • Z~I 03 30 31 7a 

; H I e•r:eNT~e Dil'TH ~AQ 
OCT 25 07 06 o,, 3,7S U1,4E 435k'1 4,1 ~ew IIIE~A~D 

; ~ s 0111 DIS LQd/T 4Z TZ 4~ TN AE TE ~•Q 
~11• er• z 01 13 ,0 41 
C03 I z 01 14 01 4Z 
a~z • z 07 14 04 4a 
~Nl • z 07 14 06 43 •1,46 4,9 
SBA ~ Z~& 0 7 17 44 7' 

~ ~ I e•rcsNiRe Dll'TH ~AQ 
OCT 25 07 19 2,., 33,4~ 1 o,,e 61KH ,,, s; or HO~l~U 

; ~ ~ s DIii ors ~Q-4/T AZ TZ ·~ T~ AE T! MAQ 
KR • I z 07 H 20,l 79 •1,21 ,,e 
~~l !P z 07 H 31,4 80 

OCT 2, Ari p z 01 25 3' 
s z~e " ~J5 " z oa 26 04 
s z 49 

OCT 2, Ari • z 1' 11 12 ( s, Z~I 12 ,o 

OCT 26 Ari • z~e 01 J4 H 
s Z~! 35 12 

~U5 • z 01 3, "·' z " 35 

~ ~ s E1 ICENTqE JEPTH ~AQ 
OCT 26 09 02 12,3 11,es 11a,e. U2KM 4,3 r1J1 ~EOIO~ 

• ~ s OIR DIS LG•VT AZ TZ •~ T~ •E T! ~•G 
~o• &• z OP 0 3 32 ' •ri • z Q~ ~· 01 9 

ES Z~6 J5 J4 
~J: e• z o, o• 10 

~ ~ s !:1'1::NfqE OePTH ~A 0 
OCT 26 13 39 07,6 U,7S 167,4E 16KM 4,9 ~ew HEaqlD:5 

• ~ s DIR DIS .GMA/T AZ TZ ·~ T~ tE TE ~tG 
~~l • z 13 43 31 25 •1,56 4,9 
SBA Z~E 13 48 24 61 



DIST4~T _e,~T"QJ&~5S 665 

························-·······-······· ••••••••••••••••••••••••••••••P••• 

H M s E" 1 :,rnT~e OePTH ~AG 
OCT 2~ 19 ,3 23,6 14,9S 73, 31'/ 110KM ,,3 ,!!RU 

" ~ s 01~ DIS 1.G,.l/T lZ TZ 'NT~ AE TE ~•G sa, Z~E 19 o, 3C,5 82 

~ M $ e~1;sNrqs O!PTH 1U 
OCT 26 20 33 34,6 1!,95 69,1W 136KM • I,. ~. OHII.E 

1 ~ s DIR DIS 1.G,.l/T lZ Tl 4~ TN 4E Te Ml(i 
SaA ~ z~e 20 4, 23,7 79 

1 M s e•l~5NTRe OSPTH ~A~ 
OCT 26 23 U ,e,2 a,,s 1n,,w fOKM ,,a ~ERMlDe: ~E3l0~ 

" ~ s 01~ 01S 1.G•AIT lZ TZ 4N TN AE TE MAG 
GNZ ? z~s 23 43 44 5 

s z~s 49 13 
~q• ~ Z~9 23 43 51 .,p z~e 44 08 ( s, ~ 4' H,2 
CRZ • z 23 44 07 1 
~'13 • z 23 44 22 11 

s z 46 16,7 
•rt , z~ 23 46 0 3 1S 
S84 ? z~~ 23 ,o 24,8 41 

~ M s E~IC5NTRE DEPTH 1AG 
ocr 21 04 '1 u,, 21,as 110,6e 102KM ,.1 I.OVAi. Ty 19 

" ~ 5 01q DIS I.Q,.41T u TZ ,~ T~ 4E TE ~•G 
=~z • Z~& 04 ,. 20 13 

ES Z~E '6 33 
~~. • z 04 ,, 37 H ~s z e• z 04 56 17 23 
584 • z~e o, 00 0 ,~ 
~ ~ 5 e,1 : ::NTq5 05PTH 140 

OCT 27 10 30 H,9 15,45 167,ZE 36KM 6 I 3 ~!W ~EB~IOE! 
~ ~ s DI~ DIS I.G.&/T AZ TZ ~N T~ 4E TE ~AG ~or e• z a H 14 10 

Kqo , z~e 10 ,, ,o 2, 
3~Z • z 10 36 03 2, 

OCT Z7 •ri • z~ 10 ]6 26 
s z~ 37 09 

~us • z 10 36 37 
s z 37 30 

OCT Z7 ~~z • z 12 ,o ,o 
s z~e " 07 

~~J • z 12 ,o 54,3 
s z '3 29 

OCT 28 Ar! • z~ o, H 1' 
z~ 35 

OCT 25 ~J: e• z 07 10 24 
z 11 37 
z l.7 10 

OCT 28 • r I • z~ 15 , 6 32 
z~ ,, 

OCT 29 Ari z H 41 26 
Z~:: 42 12 



666 NEW ZEA"A~O S!ISM,"031:4~ REPORT 1974 

·······-·······································~---········•-···········-·· 
• ~ ' e•r::NT~E 08PTH ~AQ 

OCT 29 03 14 14,6 6,95 12,,,e 117~M ,., BANDA se. 
• ~ s CIR DIS "G~Alr AZ TZ A~ TN AE TE ~•G ~o, p z 03 22 44,, 45 •c• z 23 24 

SC? z 27 '2 •cs z 2e 06 :qz , z~e 03 22 4,., 0 ~sz , z 03 23 01 ,o sc, z 27 '7 
:03 Et• z 03 23 oe '1 

sc• z 28 03 
~JZ • z~e 03 23 09,1 '1 sc, Z~B 2e 01, 4 

~~· 
, Z~! 03 23 1Z ,2 
•0, z 24 20 
SCP ZN8 ae 04,1 
s z~e 30 24,3 

we~ p ZNI 03 23 U ,3 ,, z 25 20 
sc• Z~i U 00 
s Z~I 30 a, 

~N3 ,. z 03 23 U ,3 
sc, z ze oe 
s z 30 n 

G~Z , Z~i 03 23 16 ,4 
s Z~I 30 47,6 

caz • z 03 23 42,, " •c• z 24 42 
Ari , ZN& 03 23 '9 '9 •c• Z~ll 24 38 ., ze 26 48 

s ZN! j1 '6 
SI z , 40 
SIS ZN! f8 40 
~~ ZN9 42 

CIZ • z~a 03 24 0e 60 
~us • z 03 24 12,0 60 

PC• z 2, 02 
ss z 32 20 

~.~ p z~e 03 25 13 70 
s z~a 3£ 11 scs z.~e 35 00 
ss z~e 38 3' 
.J ZNE 42 

594 • z~e 03 z, 3,., 73 •c• Z~6 26 18 
op Z~E ze 02 
s z~e H ,o 
•s z~i; 3' 40 
39 Z~i 39 45 

" z~e H 

OCT 29 SU p z~e 04 4t 23 

~ ~ s EPIC:NTqe OiiPTH ~AG 
OCT 29 05 06 02,3 5,0S 153,7E 7eKH s.o ~!M IRE~ANO 

• ~ s O!R Cl! "Gd/T 4Z TZ A~ T~ AE TE ~•G 
SBA • Z~! 05 17 Z7,5 73 

OCT 29 Art I• z~s o, CB '6 J 
s z~e 09 16 



DISTA1T EA~TiJUA<ES 667 

--~·-····~---······································•··-·····-···-·········· 
~ ~ s ;PJ::NTRE )ii?TH ~•G 

OCT 2~ 08 ,7 H,7 16,0S 112,6~ JJKH ,,a SAMOA RE3IJ~ 
; ~ s DIR 015 ,GaAIT AZ TZ ·~ TN AE TB ~AG 

Ar! • z~s OS 49 22 2 
~ z~a H 

~J; • z 08 48 ,0,1 
s z 49 36 
T z ,2 ,0 

~Dr p z 09 ,o 21 10 
qA~ s z~s oe ,3 ZJ 13 
KR? • z~e 09 '3 12 24 0 1,0, ,;, 

>l !1 s E•IC:NTR: Olil?TH ~AG 
OCT 29 09 08 01,, 3,2S 13',9E JJKH ,,z W!!ST IRU~ 

; M s DIR 015 ,GdlT u rz •~ n AE TE MAQ 
SBA • z~e 09 19 49,6 - 76 

H ~ s Ell CENTRE D!PTH ~AQ 
OCT 29 09 '1 19,9 ,1,8s 139,,e 33KH ,,o s; or •usn,~u 

; M s DIR 019 ,GaAIT AZ TZ AN TN AE TE MAG 
~sz • z 0 P " 51 20 
~NJ p z OP '6 'P 27 
S94 • z.~! o~ ,,, 04,S 29 

s Z~5 10 01 48 
~ ZNE 04 ~a, " z OP ,9 J7 0 

H M s SIIOENTRS D!PTH ~u 
OCT 29 11 00 01, 2 H~6~ 140,2E 4'KH 4;7 HONSHU 

; ~ s DIR DIS ,G..A/T AZ TZ ·~ T~ AE T! ~•G 
~R• p 11 12 0 9 80 

OCT H ~ue " z 20 ,2 00 
s z 21 

Ari • z 20 ,2 08 
,.-f z~e JS 

ZNL " 08 

II M 1, -""',;.I" I CENTRE DBPTH ~4G 
OCT 29 23 54 '2,7 Z,15 141,15 9KH ,., BISHARC< S:A 

; ~ • DUI 019 ,Q.,AIT AZ TZ ·~ TN &E TE MAG 
KRI • z 24 03 32,2 49 
coa • z 24 OJ 37 ~· MU , z 24 03 41 40 
~N3 , z 24 0 3 44 0 

~ H s e•IC;NTqe OIPTH ~A~ 
OCT 30 04 JO 11,, 0,1~ 123,PE 112KM 

'' 0 
SULAW&&I 

~ M s O!R 01S ,G .. 4/T 4Z TZ I~ TN AE re HAG ~sz , z 04 40 10,4 ,9 
~~J e• z 04 40 l4,4 62 

-i .~ $ c•!=:NTRE D!?TH ~A3 
OCT JO 16 07 33,2 29,9~ 1J0,4E JJ~H ,,, RVU~YU IS 

; ~ s O!~ DIS L.G~A/T AZ TZ 4~ TN AE Te HAG 
Ar! ES z~e u ze 00 71 

EL. z~e 40 
~R• > z 16 19 4J,Z 80 

OCT JO J~Z z 1~ 34 18,S 
z~e 3, 37 

~~- z 16 3• 47 
s z 36 H 



668 'IEW ZE4LANO SBISM0~031=•~ R6PORT HH 
••1••·············~---··········--··-···-···-~----·•-·~··-·~---·-····-·•··· 

" ~ s 5tl;SNTRE O!!PTH 1AQ 
OCT 30 17 '1 ,,,1 26,,~ 140,4E 422KM ,,0 80N!~ I! 

; ~ s 01q 019 LG11A/T 4Z TZ l'I T~ AE Te MlG 
KRt , z 15 02 31,3 72 
1'13 ? z 19 02 H,1 ?4 
~sz , z 11 02 47,3 1' 

Ii H s e•1::Nrqe OltTH ~AQ 
OCT 30 21 ., 1',2 3,,~ 122,25 623KH ,,z C:ELB8ES SSA 

~ M s Dlq DIS LQ,.A/T AI rz lN TN AE TS MAG 
CRZ !P z~e 21 '4 30,9 61 
~sz • z 21 '4 4,,3 63 •0,93 5,, 
KR• • z 21 ,. " 64 •0,92 , .. 

I z ,, 23,6 
~~J • z 21 ,. ,, ., •1,06 ,., 

I z ,, 2, 
SBl • Z~E 21 '6 4? e, 

~ H s e•t:5NTRE D!PTH ~AQ 
OCT 31 06 U 3,,2 22,4S 1?4,8~ HKH .. , TONU R!QIJ~ 

; M s 01R DIS LG,.A/T 4Z T? 4.'I TN AE Te MAG 
~ue • z 06 H 0 6 

s z 4841 
T z ,3 09 

lrt • Z~E 06 0 3? ' s z~a ,o 10 
T ZS! 56 53 

~c• • z 06 48 47 9 
q4~ • z~s 06 49 U 14 

s z~e ,2 13 
I, z~a 40 

Q~Z • z 06 ,o 36,2 17 
z~e ,3 36 

<R• • z 06 ,t 4',3 19 
s z~e s.• 00 

1~3 • z 06 '1 03,6 20 
s z ,, 27 

Sal • Z~! 06 56 1' 56 

" ~ s E•1=:Nrqe DIPTH ~40 
OCT H 08 U 19,9 U,3S 71,0W 31KH ,.1 s; •e~u 

; ~ s DIR DIS LG,.4/T 4Z Tl l'I T'I 4E TE MAO 
SBl • z~e 09 10 35 82 

M H s VI ::NTRE DiPTH ~u 
OCT 31 14 H 10,4 1',1S 70,7W 13KH ,.2 S, tEAU 

; ~ s DIR 015 L.G11A/T 4Z TZ l'I T~ •E TE ~•G 
584 • Z~E 14 46 19 82 

~ ~ 9 .~1:sNrqe O!PTH ~AG 
NOV 01 03 36 19,~ 21,65 174,3W 3JKM 

'' 7 
TO~GA 

1 ~ s DIR 01S LG,.AIT AZ TZ A~ T'I AE TE ~ AG 
NU: 1• z OJ J7 24 ' s z 39 12 

T z 42 
•r1 • z OJ 38 12 

s Z~5 J9 31 
T Z~:: 46 

No, • z OJ 38 32 9 

~·~ • Z ~E o, JO 22,3 14 
s Z~= 41 ,o 
L, z~e 42 

~~J ? z 03 40 59 21 
~ z 44 34 

MJZ • Z'J: 03 u ~0 2~ 
MSZ • z 03 42 01,6 27 



OISTA~T EA~T-iJJA~ES 669 

············~---·-········--·--········· ········-··•······················· sa, • z~e 03 o 01 " 
,i ~ 9 E~l=:NT~E DEPTH ~AG 

~OY 01 OJ '9 ,,,2 1',0S 172,J~ 33KM ,,1 SAMOA RHll 0~ 
1 ~ s DIR 01S ~Gd/T AZ TZ ·~ T~ AE Tl! ~·Q 

VI 1• Z~c 0 3 ,o 07,1J 1 
~:J: 1• z 03 ,o ,9,2 ' s z '1 •6 

C Tl z ,, JB 
KA• EP Z~! 03 " 19 2, 
~~. e• z 03 " 3e 29 
~sz p z 03 ,6 39, 0 34 
SBA • z~e 04 00 25,3 ~· 

y ~ s ee1::NTRS OIPTH ~u 
~OY 01 19 ,o H,3 30,8~ 141,2E o,KH 4,7 S, or HO~S~U 

1 ~ s 01~ 01S ,G.A/T UTZ A~ TN AE TE MAG 
~N3 e• z H 02 21 79 
~s z e• z 19 02 27 79 •1,60 ,.2 

<••P> z 38 

NOY 01 .,, IP Z~5 20 13 22,,u 
s Z)IE ,. 

~J: IP z 20 13 42 J 
s z 1• 25,4 
T z 17 

•TZ • z 20 1' 35 
a~z • z~e zo 1' 39 
KR' • z~s 20 17 40,0 
~~. • z 20 18 00,9 
•~JVISlj~A~ :•1:eHR: 165 177~ SAHOA RE~IJ~ 

)IOY 01 • TZ E" z 20 Z7 ,3 
:~ z • z~e 20 27 '4,2 
EC Z 6S z 20 Z9 07 
:; ~z e• z~s 20 Z7 ,9 

s Z~E 29 22 
~~· EP Z~5 20 ze 00,8 
~~~ e• z 20 ZS Z1 

es z 30 o, 
•E. es ~e 20 30 z, 

.~,y 02 ~·j 1 • z 01 '2 40 
•-#· s z ,3 04 

3~Z ., z 01 ,. u 
s z~e ,6 z, 

~~l a• z 01 " 01 
es z 57 14 

•E. S? z~e 01 ;1 •2 
~qJVISl'H~ ::•ICE~TR; 29! 1795 l(ER~ADEC qi:310~ 

~ ~ s S•?:SNT~E ~BPTH ~A~ 
NOY O 2 o, 59 S6,7 70,8~ ,,,1e OKH 6 I 7 ~OVHA ze~- Y4 

~ ~ s DIR DIS ~Gd/T AZ TZ . ~ TN 4E Te ~•G 
RA~ ·~· Z~E 05 19 03 ,3 127 
CRZ e•K• z o, 19 13 131 
~q• e•~~ z J) 19 06 1H 

E Z~! Z0,2 
E Z~5 38 

oa z 21 47 
s~• z Z2 ,a .,. z Z4 52 

e z so zo 
!: z 58, 4 

3~Z e•~• z o, 19 14 137 
E z~e Z1 

E<SK•> z~e ZJ ,a 



670 ~=• ZEAL4 , D SEIS ~OI.031CAL ~5•0RT 197, ..... , ....... ••r••••••••••••~••••••••••••••••••••••••••••••••••••••••••••• 
T~Z ,K? z O' 19 1& 137 
~~3 •K• z 05 lil 10,9 138 

z 22 
• KS z 22 07 

.i:L •K• ZNE o, lil 18 138 
q1 •KP X o, 19 27 138 

E •KS) X 22 '7 
~sz •Ko z 05 19 16 139 

I z 26,8 
•KS z 22 16 

~JZ •Ko ~ o, 19 u,, 139 
9KP ~ 23 l2 

~ 13 
~ 30 ,1 

RJX •K• z o, 19 20 1,0 
~~z ·~· z o, 19 29 1•0 
••Z ::•K• z o, lil 23 1U 
:iz •K• ZN: 05 19 H,J 1'4 
cez !•Ko z o, 19 42,00 H6 

a z 2J 26,0 
S~A >KP ZN• 0, 19 ;7,7 162 

•K•2 ZNE 20 46 
•P ZN• 2• 29,, 

• ~ s E~ICENnE oe•r~ MAG 
NOV 02 08 27 2Q;2 H,4~ 142,lE o7<~ ,.1 ~O~KA100 

• ~ s DI~ DIS 1.~,.4/T H Tz •~ T~ AE TE ~AG 
K~? E• z 08 39 'Q e, 
~ JG • z QB 40 09,6 87 

~n 02 c~z •? z 14 22 16 
J~Z ZNE 1• 22 40 

s ZNE 2, 2, 
~~3 a, z 1' ~i ,9 

i:! z '4 
< 

NOV 02 e;z =· z 21 H 19,7 
s z •o u 

K~P • z a 39 42 
9 ~E 40 ". 6 

'1~G e• z 21 4J 11 
i: z ,, 
~s z •1 31 

z 43 20 
~Al E(>l X 21 40 ,, •1,H 

• ~ s eo1ce~r~e ce•r• P14il 
•rov 12 21 43 16,9 10,1S 112,~E 39~~ 5,4 s, or JAVA 

• 1 s DI~ DIS 1,.:l,.A/T AZ TZ ·~ ,~ Ae TE ~la 
~sz z 21 '>3 13 ,9 •0,60 6, 6 

: z '4 03 
1JZ • Z~E 21 53 22 60 
K~P • z 21 ,3 40,, 63 
~~o • z 21 '3 36 63 

z ,s 20,4 
S3A • ZN!: 21 '4 44, Z 13 

~ ~ s e>l:: NT'I E JE 2 T~ HtG 
NOV 02 2Z 19 0;, 2 15,25 174,1~ 97~1 5,6 TO~GA 

~ ~ s DI~ DIS LJ,.A/T AZ TZ A~ n AE TE ~•3 
,r1 I' z~e 22 1~ 42 OS~ 3 

s ZN: 20 10 
~Ji: I' z 22 20 23,10 6 

5 z 21 19 
t z 24 44 



OISTA~T EA~T•QJA<iS 671 

··~··············-····-···,·····-··················•·················--···· ~or I• z 22 Z1 1,.10 
I z 35 

~A~ • Z~E 22 22 27 1, 
s z~e 2, 00 

:Rz e~ z 22 24 00., 23 
< •S• I z Z6 

0~: e• 22 24 06 23 
ECZ e• z 22 24 07 23 
KR• eo z~e 22 24 16 24 

e•PP z~e 40 
•~Z 1• Z~e 22 24 17 J 24 

s Z~: 2! 33 
rqz • z 22 2• 26,2 26 
~~. • z 22 24 3' 27 

s z 29 17,4 
~E. • z~e 22 24 44 29 
~A I ., X 22 z, o, 3J 
~JZ • z 22 2, 18,4 H 

•c• z ze 1, 
J~Z • z 22 2, 2' 32 
~sz • z 22 2, 32 3J 

e z za 20 
~OX • z Z2 2, u 33 
••Z e• z 22 2, 44 34 
S9~ • Z~5 22 29 Z7, 3 63 

•CP Z~I! '4 
s ZNI H 00 
•s Z~I 44 
scs z~e 40 DO 
i. z~e '' rEi.T ~IU E I, 1~ IV 

NJV 02 -~U! • 23 47 40,7 
s 48 36 

'.'10.V OJ cez p z 01 12 56,1 
s z 13 49 

~sz e• z 01 13 27 
! z 44 

e < s, z 14 '3 
,IP Z • z 01 13 33 

ES z 14 48,8 
J~Z (., z 01 13 le rqz ( ., z 01 14 Z2 

~ov OJ Ari • z o, 28 " s z~e 29 23 
~U: EP z o, 29 24 

s z 30 2,.2 
E z 53 

ECZ e• z o; 33 23 
•~J~ISIJ~A ~ PI:EHRE 149 176./ SAMOA RIQIJ~ 

~ov oJ •Pl E' z 13 ;e 19 
E z ,9 16 
es z 14 00 03 

~~ 3 E <•I z 13 '9 21 
E <SI z 1• J1 10 

-~z ( s) z ~= 14 JO 11 
~sz E <; I z 14 J O 39 

NOV OJ ~J: z 17 29 52 
z 30 H 



672 NEW ZEALANC SEISM,~03!:&~ R!PORT 1974 

···························~---·-·-·······~----····•-·······--·······-··~--
~ M s EPt::SNT~E O&PTH ~Am 

NOV 03 1e 3' ;9,0 34,as 10e,3,1 33~M ,.1 s, ,Ac1r1c o:a.'I 
; ~ s DIA 01S ~ll.AIT AZ TZ A'I TN •E . Ta M&G 

S9l .• Z~! a o 29,3 " ' Art es ~e 15 '4 36 60 
e.,q Z'I! 19 03 

NOV 03 VI p z~s 21 44 '9 
s ZNB 4, 24 

NOV 03 'lcr I• z 23 09 ,2 0 
Art e• Z~B 23 10 34 

s Z~I 12 Z4 
~q• p z 23 11 47,7 
~'I. , z 23 12 06,6 

s z 1, 1',0 
sa, • z.~e 23 11 09 
Pq;v1s10~•L EPICE~TR: us 177~ TONU RIQIO'I 

NOV 04 Ari I• Z~! o, 48 06,,J 
5 ZNI 24 

'IUE • z o, 41 ,1,3 
s z 0 37 
T z ,3 

~~• E<') z o, n 24 
0Rj\l IS I DNAL EP!CE'ITR: UI 112, SAMOA R!3lj~ 

NOV 04 Ari • z oa 1, ,3 
9 z~s 20 Z3 

NOV 04 ~~3 • z oa. u H 

NOV 04 Ari • Z'I! 14 37 '7 
9 ZN! 381 U 

~ue p z 14 31, n 
5 z n ze 
T z 43 18,4 

~or ~ z 14 40 '5 

~ .~ s e•1:eNTIIE O!PTH ~u 
'IOV O 4 14 47 00,1 22,45 174,9W 33KM 'IQ TONIU R!3l0'1 

; M s 01~ 01S ~G-4/T AZ TZ A~ TN AE Tl! MAii 
~U: p z 14 49 14 ~ 

s z 49 17,6 
T z '3 

~or EP z 14 49 13 ' VI • z 14 0 01 ' Z'I! ~o 33 

~·~ • Z'I! 14 ,0 07 14 
s Z'I! ,2 36 

3~Z ~ Z'IS 14 '1 02,9 17 
s ~E ,4 00,0 

<qP ? z 14 '1 OJ 19 
T~Z p z 14 ,1 16 19 
~NJ ~ z 14 '1 ae 20 

s z '4 ,2 
~JZ ' z 1.4 ,2 25,1 2' 
~sz • z 14 52 33 26 
SBA • z~e 14 56 39, 6 H 

.. M s :Pt::NT~E ~EPTH ~AG 
~ov o 4 17 29 24,4 22,3s 11,,aw 33K~ ,,, TONGA RE310~ 

; ~ s OJ~ OIS 1,G,.A/T AZ TZ A~ T~ AE . Te ~•G 
~J; • 11 JC 38 s 

s l1 37 
T l6 15 



OISTA~T EA~T•OJA<:S 673 

·················-·~---·-··············· ···········•··················-···· Ari ? z~e 11 31 30 ~ 

s Z~! 33 08 
T z~e 39 00 

~·~ 
,. z~s 11 32 30,, 14 
9 z~a 3' 02,' 

a~z ? z~a 11 H 23,6 17 
s ~c 36 Z4 

~R• ,. z 11 33 31 19 
~Na • z 17 33 '2 20 

s z 37 22 
~sz • z 17 35 02., 26 

NOV 04 Ar I • z 19 ,9 28 
s Z~E 20 00 u 

NOV 04 ~U: • z 20 ,, 02 
s z ,. 
T z ,9 31 

NOV 04 Art 1• Z~! 20 ,, 20.,0 
s z~e 41 

H M s e•1:eNTRE OIPTH ~43 
NOV 0• l1 11 44,0 41,4S S?,,w S3KH ,,o W, or C• II.E 

• ~ s DIR DIS i.G-4/T U TZ 4~ T~ AE TE MAG 
$94 ~ z~e Z1 21 00 u 
~sz • z 21 23 00 71 

1 ~ s e•t~S NT RE 09PTH ~·Q 
~ov 0, 00 02 Ol,1 19,4S 113,4W 33KM .,, TONB4 

• ~ s OIR 01 S i.Gw4/T •z TZ 4N T~ •e n H4G 
VI I• Z~! 00 02 27 0 2 

s z~e 46 ~v= e• z 00 03 09 ' s z 04 00 
T z o, 

~or • z JO 04 23,9 ~ 

3 z J7 14 
<R• e• z~e 00 07 14 24 
S84 • z~e 00 12 29,7 63 

NOV 0, VI • z~e 07 17 " s Z~! 15 ., 
~ua • z 07 18 02,4 

)l~V O 5 Ari EI• l z 09 ,, " s ZNe ,1 00 

• M s e•1::NT~E JEPTH ~.Q 
~ov 0, 10 02 1,, 7 11,4S H2,6E 22~M 4.' 501.0~0N IS 

• ~ s OIR 015 i.G-4/T 4Z n •~ TN AE T! MAG 
S34 Z~! 10 13 09 66 

~ ~ s ~•1::NT~o ~5PTH ~·~ -~CV 0~ 10 J9 41,2 39,7S 173,SE 3JK~ ,,3 ~. or NO~T .. I. .. ~ s O!R 01 S i,GwA/T AZ Tl ·~ T~ AE Te ~•O 
;3z e• z 1, H '7 13 

cs z •• 23 
~rt e> Z~E 10 •4 38 z; 

es 49 24 
E. z~ ,1 

~A~ .. z~ 1 i) 'J 2; 
SB~ • z~ 10 46 Jl,3 39 

s z~ ,,. 15 -~ z~ 55 



674 NEW ZEALAND SEISHOL03t:AL REPORT 1'74 

··~·························---·····-···········--··--···············--···· 
H ~ s e•tC:NTRi: 03PTH ~AQ 

NOY 05 13 H ZZ,2 6,BS 105,3E 95KH 5,1 w, JAVA 
~ ~ s DIR DIS LGMAIT AZ TZ •~ TN ,e TE MAG 

~sz p z 13 so 02· 6S •1,36 5,6 
~JZ • z 13 ,o u 69 
SBA • Z~E 13 51 09 79 

~ ~ s EP I ::NT.q: D!PTH ~AQ 
NOY 05 19 21 5,,6 53,1~ 140,ZE 33KH ,,1 w; or Hl:QUA~IE 1; 

• ~ s DIR DIS I.GM41T AZ TZ A~ TN AE Te ~•G 
~JZ • ze B 26 46 22 

s z 28 
SB 4 p Z~5 19 27 33 27 

~CV 06 VI • Z~E 01 24 18 
s Z~! 43 

~U5 p z 01 25 " 
NJY 06 ~o, • z 03 z, ,0 

,r1 • z~e 03 26 07 
s ZN! 27 27 

NJ; • z o, 26 12 
s z 49, 7 

NOV 06 Ari • z~e o, 40 ,6 
s Z~& 41 23 
T z~e 43 zo 

NJV 06 Ari I• z 04 39 39,80 
s Z~!: 40 02 

M ~ s E~l::NTAE D!PTH ~AG 
NOV 06 14 35 12., a,,s 11•.oe 38KH 4,6 ~ORTM u.•~o 

• ~ s DI~ DIS LG•AIT AZ TZ ·~ TN ,e TS ~•Q 
S94 • z~s 14 4i 33 H 

NOV 0 6 ~or, • z 16 34 ". 4 Ari e• z~e u ,, ,o 
E<Sl z~s 37 " ~~. <"l z 16 36 •z 

< SI z 39 J7 
~Ui: • z u ,, 36 
PqJYISIO~AL :Pl CE HR: 24S 179~ TO~QA RElD~ 

NOV 06 ,r1 • z 19 13 39 
ES Z~!: 14 Z6 

~U: • z 19 15 •1 
s z 16 19 

< T > z 19 41 

NOV 06 Ari z~e 19 H 14 
Z~! 39 

NOV 07 ~r I • z 04 44 ,9 
s Z~E 4' 17 

~ ~ s :Pl;:~T~i: 05PTH ~AG 
~ov 01 13 17 H,3 15,45 ,o.,w 1531(11 3,4 s. •E~J 

• ~ s OIR 015 LG .. 4/T •z TZ ,~ T~ ,e TE ~•G 
S3 4 • Z~E 13 Z9 37,5 62 

~OY 07 ~., r • z 1S S9 18 u 
<~~ • z~s a 01 44 
reLr R,CUL I SL ANO HM V 

~CV 07 RAO p z 1! 13 36,8U 



DISTA~T E4~T • ~~A~cS 61' 

·········-·-·····-·-············································-·········· s z 47 
re.T ~AJJL ,s.,~o 11H IV 

~ov 01 q4J p z U 14 ,0 
s z 15 00 

re~, RAOJL ISI.A~O HM IV 

H M ' e•tO!:NTR!! DSPTH ~AG , 
NOV 09 01 H H,0 5~,35 10,6E nKl1 w; o, HA:Ou•q1, 1; 

,t H s DI~ 019 LG11A/T AZ Tl A,~ TN AE TB ~•G 
~sz '" z 01 39 44 u 
S84 " z~e 01 39 04 19 

s z~e 42 44 
~N• " z 01 l9'3 2' 

H M I e•1::NTIIE DEPTH ~All 
NOV 09 13 J4 U,3 1',6S 113,2W 12KM ,,3 TON~A 

• H s 0111 DIS LG..AIT AZ TZ A~ TN Al: Tl HAQ 
.,1 IP z~• 13 3, 0 7 0 2 

I Z~I H 
NUE • z 13 u 4, ' s z 36 H 
~o, , z 13 37 01 

( s, z 40 34 
~,q • z~e 13 37 ,o 14 
G~Z ~ Z~ii 13 39 '1' 6 24 

s z~s 43 n 
Kq• =· ~e 13 39 '8 24 

s ~e 43 37 
~sz e• z 13 41 15 33 

es z H '2 

NOV O ! ~J: • 13 39 20 
s 40 07,8 
T 43 

~JV 09 VI I• Z~E 17 13 43,4J 
s z~e 1• 02 

~J; • z 11 14 so 
s z 1, 20 

~ov 09 VI I• z 20 19 40,,0 
s ZNE 19 o, 

• ~ s e•1:sNrqe OIPTH ~u 
.~ov as 21 23 H,9 42,5~ 141,8E 132KH 6 IQ HOKKAIDO 

• ~ s 0111 019 LQ,.A/T 4Z TZ AN TN AE Tl HAG 
~o• • z Z1 J• 13 69 

E z 17 
e••c, z H 

q4~ • Z~E 21 ,, 39 93 
SKS z~e 46 03 
•s z~e '5 

~q. • z~e 21 35 48 96 
C?C•> z 'J 
e z 36 23 
e z 53 

:03 • z 21 35 57'? 8! •0,99 6, 0 
:,:;• z 36 02 

z 33 
1~3 • z Z1 l' 58,7 8! •0,66 6,4 

E z 36 3',4 
~J Z • z~e 21 36 09 9j 

:.:~ Z~E 12 
( .:,;,, ) z ~:; ,0 

J'l Z =· z 21 36 17 91 
( p:;,,) z 53 



676 NEH Z:ALANO S!IS~OLOJJ:A~ RePO~T 197' 

···········~---···························································· SBA •Kt Z~! Z1 42 02,5 121 .,. z~e 43 35 

~ov 08 W: ., 22 47 40,3 

NOV 09 ~o, I• z 01 31 49 0 

~~· • z ~1 33 38, 9 
~~3 s• z 01 34 o, 

~ov 09 Ari • z 06 u 46 
s z~e 02 33 

NOV 09 S94 • z~e 08 26 12 
s z~e 19 

~ 1 s El'l::NT~E O!PTM ~.Q 
~ov 09 10 40 39,4 56,2S Z6,1A 3JKH ,.1 SOIJTM SA~DAJ:~ IS 

~ ~ s DIR DIS l.GMAIT AZ Tl ·~ TN &E TE ~•G 
SBA • z~e 10 0 ,,,, 46 
o• • z 10 53 08 84 
•ri ecsss, ZE au zo 10 4 

e. ze 21 

NOV 09 S94 • z~e 10 41 31 

NOV 09 VI e• z 11 20 2, 
s z~e 43 

~ ~ s e•1:eNTIIE O!PTH ~u 
.~O V O 9 12 ,9 o,e 12,5S 77, s. 6KH 6, 0 l'E~U 

~ ~ s DIR OIS LG•AIT U TZ A~ TN AE TE ~•G 

~·~ ? Z~E 13 11 '' 
19 

op Z~I 1, 12 
s Z~! 21c ,4 
ss z~e Z7 02 
SIS z~a JO' 30 
l.q z~e l5 49 

SU ~ z~e 13 12 16,8 83 
•c• Z~! 30 
pp Z~! 1, 28 
s z~s 22 39 
ss Z~E 28 00 
sss z~e 31 43 
1.Q z~e 34 
L~ ZNS 38 

Ari e• z~e 13 13 o, 91 

'" Z!: 16 38 
ESKS z~s 23 32 
es z~e z, 08 
E = ze 32 
ESS ze 30 10 
:SSS Z~E 32 96 
E1,Q ~ 36 
El.~ ZE 41 

G~Z D z 13 13 1, 93 
•E.. • z 13 13 19 9, 7 20 6,8 

op z 17 04 
SK$ z 23 48 
s ~e 24 H 
•s z 2, '6 
_q z ~= H 112 22 H 26 92 22 

<q• ' • Z~E 13 13 23 a 9' ., z 17 02 
E z 20 44 
E z 22 '9 

SKS ~e 23 ,2 
15 ~= 24 4, 



. DIST4ift·. 1,,miou,~e, 677 

··················~·····-·······················-·············;·········-·· .. ZNI H 41 
<IISl ZIii 41 .._.. Zlil 44 

NOV o, .,, 1!11 , z u '1 n 
I Zlil H u 

NOV o, .,, El' z 14 24 4f 

' Z~I z, 10 

H 11 I 
:~;;

6~6;~u D!PTH ~AO 
NOV 09 u {0 ,,, I '1KH ,;1 11; JAVA 

• H s 01" 011 •GdlT u T% AN TN •E Tl HAQ 
11JZ p z~, U Z1 49 61 

•Cl' ZNI Z2 o, 
CRZ " z u 21 '1 .. 
ON! E (I' I a u U 02 ., 
~NQ " z u 22 DI 71 

CP') z z• 41 . 
KIii' p Zltl u U 06,1 10 

•• ~· n 14 
. ~a,, " z uuu 71 .,,. z aa . 

POI' z 3111 · 
E z Z3 n 
"" z z• 41 

G~Z " ZN& 19 22 u ,a 
PCI' z u 

ecz " z u 22 22,. 73 
S84 • ZNI u Z2 41 71 

?Cl' Z~! .. 
s z~e n •o 
ss ZN! ~1 n 
.g z~a 43 

•r1 e, Z~! u 23 u ea 
n z~, J3 28 
UI ~E u 20 
e.Q ~ 47 
E•" Zli ,o 

NDV 09 ;Rz " z 22 ,2 '4,7 

~ 11 s a,~ OINT~B 08PTH ~u 
NOV 09 22 O 10., 11;,s 178,tW ,,oKH 4,1 '1JI "EOIO~ 

• ~ s 01" on .o,.,n AZ TZ 4N TN AE Tl 114Q 
Nor ,, z 22 ,o u,e 4 
,r1 " Z~! U , '1 01 7 

s Z~I! '2 H 
~R• • z 22 ,3 13,8 21 

NOV 10 ~~e p z 02 Z7 37, 6 

~ ~ s !•l::NT~e 05 PHt ~•o 
NOV 10 03 07 .,., 25,75 179,IE 61,~H .. , 1; o, , r!JI II 

• ~ s OIR DIS •Q-4/T U TZ AH TN Ai Tl HAQ 
ecz • z OJ 10 13 12 

s z 12 26,7 
o• • z~e 03 10 21 1J 

s ~- 12 45 
-~z • z ~= J3 10 20,0 13 

s z~e 12 38 
Ari • z OJ 10 27 14 

ZNc 12 ., 
~~. • z OJ 10 44 1' 

s z 13 Z1 

~ov 10 •rt e• z OJ 59 23 



671 NEW Z:ALAN0 S6ISM~L0GI:•• RSPORT 1'7' 
·•-• --•··········--·····-·········-·--···-·······--·-•p••-··-···-·······--· s Z~E 04 00 H 

H M ' El't:ENTRE oePTH 'IAG 
NOV 10 04 z, H,8 1,,9s 11e,,w 33K~ ,., rtJI RE3l0~ 

~ ~ s DIR DIS L~ .. AIT •z Tl •~ TN 4E TE MlG 
~or e• z 04 26 38 4 
VI IP Z~E 04 Z7 09,,U 7 •O, 61 

IS Z~I ze z4 

~·~ 
,. z~e 04 Z9 4,,, 19 
s z~e n 11 

CRZ • Z~E 04 30 oe 20 ~,. z 46 
ON: ,. e 04 30 16 Z1 
~RI' 1, ZNI 04 30 u 0 23 

IPI') z~e ,4 
s ~e 35 00 

~~z • z~e 04 30 H 23 
1•P) Z~E 31 02 
s ~e 3, 00,2 

~~3 • z 04 30 n 2, 
~e. • z~a 04 31 00 26 ,,.,., z n ,c,. z H ,0 

s z~a 39 44 
MJZ e• ~e 04 31 3, 30 
ROX • Z~! 04 31 '4 31 

s ~e H 02 
~R z~e 39 06 

SBA • Z~E 04 l' ,2 62 
s z~e 44 30 
.R z~e ,1 40 

NOV 10 ~~· • z 11 16 40 
'1~3 I•) z u F 03 

NOV 10 UI E" z~e 21 ,-40 ,2 
es Z~! 42 21 

NOV 11 Art • z 01 , • 04 
s Z~E ,9 

H M s :Pt::NTRE Q!PTH '143 
NOV 11 04 12 18,7 17,9S 178,5w ,931<H ,,2 'IJI RE3I,~ 

~ 'I s OIR 015 LG•VT AZ TZ l~ T'j Ai TE 'l&Q 
~or • z 04 13 ,o 4 

s z 1' 00 02 
Ar I I• z~e 04 14 13,2J 

s Z~i: 15 42 
~.~ • z~e 04 1, ,5,3 1! 
c~z • z~e 04 16 01 1! •0,21 6,2 
~R• • Z~! 04 16 Z0,1 21 
'1~3 ,. z 04 16 40 23 

~ M 9 E• t :;Nfq~ DEPTH 'IAQ 
NOV 11 05 17 '1,0 51,6 ~ 178,1W 681(11 5,9 ALEUT!&~ IS 

~ ~ s OIR OIS "G.~/T AZ TZ 4N T~ tE TE MtG 
UI ES z~ 05 37 12 65 

5. z~e 47 
~R• p Z~E o; 30 41,DJ s; •0,17 7,1 
S94 •~P Z~E 0~ 36 '1 130 

•KS Z~; 40 09 

~ ~ s E•t::1-lfqE O:PTH '4A3 
NOV 11 06 29 Z1,1 23,95 177,6 .1 196KH 5,6 s, ir rt JI 

~ ~ s ,iq OIS "G .. A/T AZ TZ ,~ ,~ &E Ti: ~•G 
~•J e• z 0~ 30 32 5 

z n 33 



DISTA~T _EA~T~QJA<ES 679 

·-~----··-·-·······~--·······-··---····· ······~----~---·····-·-·--···--···· ~or • z 06 a 16,& ' E ( S l z 32 40 
~J: • z 06 31 u 

s z 32 n 
T z 38 

Ari • Z~E 06 u H 11 
s Z~!! n H 
T Z'll 40 10 

C"Z ,. ZiijS 06 12 2' 13 
GNZ ,. z 0,. n 42 u 

s z~e 3' 14 
KRII , ,. z~a 06 32 46 1' 

ES -~e 3' 29 
QH • z~• 06 u 

"· 7 
11 

s z~e l' 41,6 
~~l • z 06 33 09 19 

s z 36 06 
sa, • Z~E 06 JS l9 " •IIP Z~li H 09 

~ov 11 Ari • z 10 32 !3 
ISi Z~& H 41 

~ue • z 10 33 H 

~ ~ s EPl:ENT"S 01PTH ~AO 
NOV 11 19 9J 10,6 10,,s H6,6E 33KM ,,, $ANH c~~z IS 

• ~ s DI~ 01! ,G~A/T AZ TZ ,.~ n AE TE ~AQ ~o, e• z a'61' 13 
Ari e• z 19 H 10 21 

es z~e 20 02 04 
e., Z!: 03 

SBA • z~e 20 04 02,2 67 

NOV 11 <R• • Z~i: 20 03 3& 
s ~e o, 40 

E z~e 10 00 

~ M I e•1::NTRe OEPTH ~u 
NOV 12 OJ 30 32,' 20,1s U9,3E 46~H 'I 9 ~EW MEB~I0ES 

• ~ s DIR 015 ,G..A/T AZ Tl A~ T~ AE T! ~AG 
53A • Z~! 03 40 20 " 

H M I EPI:E"IT~E OEPTM ~AQ 
NOV 12 o; '9 51,3 33,25 10,611 90~H ,., AN08S 

• ~ s 01" 015 ,G.A/T AZ TZ ,~ TN •e T! MAG 
sa, • z~e 06 10 17,6 64 

s Z~5 19 ,3 
•s z~e 10 20 
ss Z~E Z3 07 

~ov 12 SBA • z~e OS 39 J,., 
NJV 12 ~J : • z H 47 ,9 

l,l e• z ~= 01 0 a 
e < s, z ~= '9 47 

~ov 12 .,, I" z ~= 09 03 16 0 
> z ~= 4J 

~JV 12 ~o • • 11 J6 33,5 
s ,2 

~JV 12 ~J: • z 11 ,o 22 
z '1 05 
z '2 19,S 

UI E' z 11 ,o 3& 
ES Z~: H 20 



690 NEW Z:AL.ANO SEISMO~O~t:4. REPORT 1974 
•••••••••••••••••·••••••••••••~•••••••••••••••••••••••e•••••••••••••••••••• 

z ~= 52 40 

NOV 12 SB4 z~e 21 22 20 

H ~ s Pl ::NT~: DEPTH ~o 
NOY 12 Z2 13 2,,e 2,3~ 121,1E '4KH ,,e CEL.EBES SU 

• M s OIA 01S L.G11A/T AZ TZ 4~ T.~ AE TE H4Q 
~or E? z 22 23 32 " :RZ EP z~e 22 23 42 61 
~No p z~ 22 . 23 49,4 63 
1JZ • ZNE 22 23 ,4,6 64 
KR~, • ZNB 22 23 58 64 •1,00 6,1 
~&L. , , ZNE 22 24 02 6' 

c•c•> z 11, 9 
~NJ • z 22 24 03,6 6, 0 0,e, 6,2 
3NZ a• ZN2 2, 24 12 66 
UI eo ZNE 22 24 27 68 
sa, • z~e 22 2, 49, 2 84 

s Z~E 36 12 

N'V 13 ~U; p z 04 ,, 09,9 
s z 46 

Ari • z.~! 0, 00 06 
s ZNE 01 27 

~ M 9 E~l::NTRE O!PTH ~.~ 
NOV 13 05 23 U,7 25,89 176,J~ J3KH 4,9 s; or rrJI 

• M s DIR CI S L.Q,.AIT AZ TZ 4N TN •E T! H4G 
~U: p z 0, z, 14 0 

s z 26 41 
~or E? z 0, 2, 4? 10 
VI • z~e 0, 26 03 13 

s ZNE 28 07 
T ZNE 3! 10 

GNZ s • o,. 29' 04 14 
RA~ ? z~e 03 U ,0., u 
~~3 EP z o, 27 06 16 

s z 29 '1 
584 • Z~5 o, 32 H,8 53 

NOV 13 4r I I• Z~E 12 JB 08 J 
s Z~E 29 

~ M s EP!~:NTR5 Ol!PT~ 10 
NOV 13 16 '9 U,5 ,e,0s 10,Je 33KH ,;~ w; or ~•CQJA~I= 1; 

1 ~ s OIR 015 L.G,.AIT U TZ A,~ TN 4~ TE H4G 
CBZ e~ z 17 02 22 13 
1N,/ • z~ 17 03 13 11 
RO~ p z~e 17 03 24 19 

s Z~! 07 '6 
~JZ • z~e 17 03 47 20 
SBA • Z~!: 17 03 54.~ 21 

s Z~E 07 ,0 
C03 p z 17 04 19 23 
WEL. • Z~!: 17 04 24 24 

s z~e 09 02 
_q z~e 11 42 

1'l3 • z 17 04 34,S 25 •0,66 , , e 
~R• • ZNE 17 04 41,2 21 

s ~e 10 04 
~~ Z~: 13 38 

-~z • ZE 17 05 01 27 
o•i = E(•l 17 05 12 2S 
'lo• ;• z 17 •' 31 46 

I U! e• z 17 08 47 53 
I ES Z~: 16 18 
I ESSS ~= 22 20 

I 
I 
I 

I 
I 

L 



DISTANT EA~THQUA~ES 611 

..••......• ~·······················~······················~----•...-•··-··--· &"R Z~! 2, 

~ov 13 Art e~ 
s 
T 

~~= • 
s 

~ov 14 ~o, " 
~ 1 9 

04 48 H,7 

u1 es 
e-o e,.q 

SBA •<P 

NOV 14 G~Z e, 
es 

1~3 Cl') 
($1 

NOV 14 Ari II' 

NOV 14 

es 
G~Z e• 

~ 1 S 
17 11 38,, 

SBA ~ 

~ 11 • 
19 17 3',2 

SU • 

~ov 1, ~us e,•1 
E <SI 
E <TI 

Ari EP 
E <SI 

~E. <•I 
•RJVIS!O~AL 

~ ,1 S 
~ov 1, 23 ,2 •z,1 

Ar I ES 
e.q 

~q• • 
1~:l • 
~E. 
1 JZ • 
SBA •<• 

'" 

z n H 03 
z~a 29 
ZNI J:S 3Z 
Z 23 J1 17 
Z 44 

z 04 n 31 

El'ICENTAE 
sa;e~ U4,t11 

~E 
e 
z~ 

• ~ s o, 10 06 
19 
22 z~e o, 09 19 

z~e o, 36 '1 
ZNS 39 44 

z~e u 10 o, 
Z~! 12 43 

Oil'TH 1U 
''K" ,;, s;w. ALAS<• 
01~ 01S LG•AIT AZ TZ 

74 

Z 1, 10 24,9 
Z 13 14 

z u 40 41,,u 
z~e u ,o 
Z 15 4, z, 
e,1c:NTRE O!PTH 1A~ 

,,.9s 26,1W 33KH ,,o SOUTH s•~ow1;~ IS 
• 1 S 01~ 019 "G•AIT AZ TZ A~ T~ 

Z~! 17 20 01,2 46 

El'I:ENTqE DEPTH 1.0 
12,8S 77,1W 

.• ~ s 
Z~! 19 29 '9 

Z 03 43 39 
Z 44 48 
z ,o u 
Z 03 44 so 
Z~! 46 10 

Z H '9 
z 
Z~! 15 02 
z~e J6 
Z 1, J6 

29 
31,0 
H 
58 
44 

33KH 5,4 ~!RU 
CIR DIS "G.AIT 

es 
4Z TZ 

=•1ce~TRE 175 rlJI ~El!O~ 

::•1::NfqE 
35,8~ 1H,0E 

J:?Tii ~A3 
36KM 5,9 •ONIHU 

AN TN 

AE TE MAG 

• 1 S 
Z~E 23 52 52 
Z~E 24 OJ 

Clq 019 ~GwAIT AZ TZ 
67 

4~ TN AE TE 1AG 

Z 23 ~· 54 
Z 23 45 03,5 
Z 23 '5 07 
Z~E 23 45 15 
Z~: 23 '1 19 
z~~ 52 :.e 

Z~: J l 17 46,lO 
Z~: lR 12 

60 
82 
83 
84 

114 



652 NEW Z:A~AND se1SH~"JJl:A. REPORT 1974 

--~·-··~-·-··································--·--·•---··-··-·······---···· 'jU: • z 03 18 27 
s z 19 22,e 

• M s EPl::NT~E Q!PTI-I ~AG 
~ov 16 10 37 01,0 z,4~ 121,1e 36KM , .. MOLUCCAS 

• ~ s 01~ 015 1.GdlT AZ TZ , .~ TN AE TE HAG 
~~~ • z~ 10 47 10 6~ 
K~• e• z 10 H 11 60 
~JZ ? ZNE 10 47 13 60 
~~3 EP z 10 47 21 61 
3~Z e• z~e 10 47 z, 62 
Ar I esss ~= 11 03 40 62 

=-~ z~e 07 
SB A p Z~! 10 49 29,3 93 

~ov u ~us • z 11 10 H 
s z 11 03 
T z 1• 

VI e• z 11 10 •o 
s z~e 11 20 
T z~e 1' 23 

~ ~ s e•1::NTRE OSPTH ~AG 
NOV 16 19 H 14,7 1',3S 173,SW 33KH ,,, TONGA 

~ ~ s 01q 015 1.GMAIT u TZ A~ T~ •E TE ~•G 
VI e• z~e 19 31 42 2 

s Z~! 32 oe 
~J: • z 19 32 32 ' s z 33 12 

T z 36 
S94 • Z~E 19 41 44 63 

H 11 s EPI::NTqE DEPTH ~AG 
NOV 17 01 00 36,5 17,0S 174,311 192KM 

'' 0 
TONGA 

"4 ~ s DIR 01! I.G•AIT AZ TZ A~ T~ AE TE MAG 
Ar I I• ZNi 01 ~1 32 4 

s Z~! 2 12 
~ue p z 01 01 44,6 

s z ,2 H 
T z o, 41 

~·~ z~e 01 03 '6 14 
3~Z • z~e 01 o, 2' 23 
~R• • Z~E 01 0, 2, 23 
~NJ • z 01 o, '4,6 2' 
59A • z~e 01 10 38 62 

NOV 17 ~R• p z 04 09 42,Z 

• 11 s .~1::NTRE D~PTH ~AG 
NJV 17 09 a• 36, B ,,1s 1'1, 7E 66KM ,,2 iEW 8RITAI~ 

• ~ s DIR DIS 1.Ci.AIT AZ TZ A~ TN AE TE HAG 
~R• • z 09 34 o, 30 
1~3 • z 0? 3, 1, •1 
3NZ ~ z 0 9 3• 17 H 
S9~ • Z~E Oi 38 02 73 

~JV 17 ~~· • 10 09 10 
~~. ? 10 08 JO 

NOV 17 3~Z e• z~e 17 43 Z7 
~q• e• Z~E 17 43 31 
1~:l E' z 17 43 ,4 

~JV 17 Ari I' Z~= 20 02 22 ' Z~E 03 01 

~,v 19 RAJ • J7 11 07 



DISTA~T _EA~T~QUA~ES 693 
••t•••••••••••••••••••e•-•~•••••••••••••••••••••••••••••••-•••••••••••••••• 

s z 23 

" M s :•l•:NTRE DIPTH 140 
~ov ie 18 ,3 :l3,3 20,6~ 121,ZE UKH ,., 'MILIPPl~!S 

• ~ s 0111 DIS "Gd/T AZ TZ 4H T)I AE TE MAO 
<~a p z 19 1A 14 77 
~JZ a z~e 1S 1, 02,2 79 
~Nl • z 19 1, 04,6 79 I 

SBA •p Z~E 15 21 01 102 

)IOV 19 Ari 1• z 00 04 ,1 0 
s z~e 0, 16 

~J• e• z 00 o, 32 
s z 06 27 

" H s SPl::NTRE OiPTH 
~· 3 NOV 19 03 15 18,9 a.o~ 121,Je 44KM ,.1 ,MILl'Pl~SS 

• ~ s 0111 DIS "GdlT AZ tz All TN AE T! -~AG 
Ari ES Z~! 04 17 Z4 74 

E. z~e 29 
<q• E> z~e 04 07 06 75 
:03 • z 04 07 oe 76 
~~~ 

, z~ 04 07 09 77 
~JZ • Z~! 04 07 10,7 77 

•CP z~e 23 
~~. p z 04 07 U,4 71 

i>CP z 36 
3~Z • z~e 04 07 u 79 

•CP z J, 
584 • z~e 04 09 02,7 10 0 

~ ~ s i:P I ::NTRc DSPTH ~u 
~ov 19 o, ,a 23, 0 3,2S 1,o,6E 18KM ,., ~ew IRELA~D 

• ~ s OJA DIS "Gd/T AZ TZ 4~ T~ ,e TE ~•G 
UI E? z o, ,, ,2 H 

es z~ 11 ,, 
ESSS Z~E 14 40 

i.R ze 17 
<q> • z~e o, 06 10 41 ( ~c~, z~e 07 ,o 
= J3 • z o, 06 21 43 
ECZ • z o, 06 23 43 o·,z • Z~E o, 06 2, 4S 
~~. • z o, 06 26,, 43 
~JZ 0 Z~E 05 06 33,S 44 
SBA • z~e J5 10 06 " 

M H s E•J:;;NTRE OIPTM ~AG 
~~v 19 05 01 H,O 3,05 150,6E 1KH '. 6 ~e~ l~E-A~O 

• ~ s O!~ 01S 1.GwA/T AZ rz A~ T~ AE TE ~AG 
~~· • Z~E 05 1, 49 42 
:03 z i, 15 59 43 
~~. z l5 16 03 H 
==z • z o, 16 H 43 
:i ~z • z~e l5 16 05 43 
~JZ • z ~i: o; u 10 4' 
~H z~e J; 15 oz 51 

Z~E zc 
SH Z~: J5 19 •5 ,2 " 
~ ~ s :•1;:Nr~: O~?TH ~AG 

~J{ 19 05 ,o Z9,6 17,95 118, ,~ 639<M 5, 1 r I J ! QE.JJ~ 
• ~ s O! g 01 S 1..G11AIT AZ TZ 4 ~ T~ ,e T~ ~IG 

~J • • z i, •: >3 4 
Art z i, • 2 20 3 

Z~E 44 12 
1~, z o, H ., 23 



684 NEW Z:A~ANO SIIIH0~0GIC4, REPORT 1'H ·······-·-·~-.. -- .•..••..•.... ~ .. -.•..••..••.•••...•.•••..••...•..•.•.....• 
Sal • Z~! 0, 49 41 60 

H H s et1:eNTRE DBPTH ~AQ 
NOV 19 06 ,o iilP, 0 u,u u,,,e 42KH ,_, 2 ~!W HE8~10i:8 

• ~ s OIR 01S ~QMAIT U TZ 4N TN lE TS HlG 
,ior • z 06 ,2 ,3 10 
Ari • Z~! 06 " 01 20 

s Z~I! ,9 36 
~Rt p z 06 " 34 23 
ecz • z 06 ,, 41 24 
G~Z • z~a 06 " 44,I 24 •0,39 6,0 
~~. • z 06 " 93 2, 
co, p z 06 " " 2' 
~JZ p z~e 06 ,6 ao zs 
SBA p z~e 07 00 H,2 62 

NOV 19 ~o, 07 H ,2,1 

NOV zo VI It z 00 44 04,lJ 
s z~e z, 

H H 9 e•1::NTRe Dll'TH ~u 
NOV 20 u 47 H,4 ,,6S UO,IE UKH ,,o ~EW B~IUI~ 

; ~ s DIR 01S ~G.A/T 4Z TZ 4~ TN •E Tl HlCi 
~JZ z~e 01 5' 39 42 

NOV 20 ~0, • z 01 '1 z,,4 
s z ,2 D1 

~ H s EPt::NT~e D!PTI; ~AG 
NOV ZO 04 14 0,9 u,os u1,1e Jll<H 6,4 ~!W i'4EB~I Di:I 

; ~ s DIR DIS ~GwVT AZ TZ ·~ TN lE Tl HlCi 
~0, • z 04 17 zo D 10 
q4J Et z 04 1; Z4 2D 
CRZ g ze 04 1 U,6 20 
Ari 1• z~e 04 l'9 2,.,0 20 

IS ze 23 20 
~R ze Z6 

!SOP z 27 06,3D 
0~: • e 04 19 40 22 

?t e 20 04 
s E 23 4Z 

~ue • z 04 19 43 22 
GBZ p z 04 19 46 22 
~R• , z~e 04 19 ,9 24 

s ~E 24 u 
set z 27 11 
sos z~e 31 04 

eez • z 04 20 07 29 
s z 24 20 

3~Z 1• Z~! 04 20 11 JSW 2, 
e z 4, 
s Z~! 24 22 
$CS Z~! 31 1, 

1N3 • z 04 20 21 27 
s z 2• ,. 
so• z 27 23 
SC3 z 31 11 

~e~ p z~e 04 20 27 27 
s z~e 2, 00 
SC~ z~e 27 24 
scs Z~: u 11 

E z~e 33 27 
e ~E J9 oe 

GPZ • ~ 04 20 43 2~ 
1JZ • Z~: 04 zo ., 2~ 

•• z~~ 21 o, 



DIST~~T EARTHOUA~EI , 69' 
••••••••••• ~ - ..... - ••• --~ - - ~···-~ •••• 'I•. - • ' ••••• - .... - •- ..... - .; ••• ·-•••• - ••••• 

•CJ> Z~li 23 ,. 
s ~e 2, H 
SC? z~e 27 33 
scs z~e 31 22 

~~~ • Z.~ 04 20 ,9 31 
:1z • z~• 04 Z1 11 H 

~·~ 
,. Z~& 04 21 13 32 ,.,. Z~li 22 30 
s ZNE 26 20 
I.Q z~a 2e 40 

csz JJ z 04 21 '9 37 •0,12 6, 7 
<•SJ>) z 22 u 

S34 • ZNE 04 2, 09,9 63 
s ZN! 33 30 
scs z~e " 11 
ss Z~E 39 00 
l.,Q z~e H 
1.R z.~e 44 

.. 11 ' :PIC:NT~E D61'TH ~•o 
~ov 20 13 Z1 '1,2 53,65 28, 3.; 3JKl1 6, 0 s;ATI.ANTIC o:e.~ 

1 ~ s DIR 015 I.G114/T AZ TZ 4~ TN 4E TE ~4G 
594 • z~e 13 30 22 0 

s Z~5 ,, 22 
.R z~e 44 

~JZ • z~e u 33 ,, 81 
caz p z 13 33 09 73 

~ov 21 ~•J 1• z 0, 42 '1 
s z 50,6 

~ov 21 HJ e• z 06 ;)2 '1,2 
ss z 03 16 

~ 11 s 61'1:eNTRE CSPTH ~AO 
~ov 21 07 JR o,, 9,0S 1,,,7E 3JKl1 ,,1 SOLOMON rs 

1 ~ s DIR 015 i.Gd/T AZ TZ 4~ T~ •e Ta ~,o 
4rl &/J z~s 07 H 19 32 •1,03 5,9 

es ~ 44 46 
E. z~ 47 

'10V 21 HJ • z 11 02 '3 
s z '6 

~ ~ 9 :•1::~Tq5 DEPTH '4A!l 
~ov 21 12 50 38,2 16,8S 11,,,,; 160KM 4 I 7 TO NG A 

1 ~ s OIR 015 I.G11VT AZ TZ 4~ T~ ,e Te ~4G 
Ar I I• Z~!: 12 51 J6 J ' s Z~: '216 
~iJii I• z 12 '1 51 

s z 32 42 
T z " 

~ov 21 HJ z 11 21 '5 
z 22 10 

~ov 21 ''I 1 • z 15 36 31 J 
Z~: 53 

~,v 21 ~J • E" z 23 aJ 10 
UI E• Z~: 23 ? J J7 

E < i) l 'J: 25 07 

Nn 21 •r I " (.) Z~E 23 2a 22 
EC;) Z'I: 29 '1 

~ov 22 ••I • 0~ 49 15 



06 N!W ZIA~ANC SIIIMO~OBI:,~ RIPORT 1'7& 

···-·······;··········~···-··-··-···················-···············--~---s z~e 41 
T z~e '1 H ~o, , z 04 0 22 

~ue , z 04 40 30 
5 z 13 

NOV 22 ,,1 .• Z~& 22. 27 23 
s ZN! ze 17 

H M s ePIC!NTRS DIPTH ~AB 
NOV 23 00 J6 01,9 zz,es· 111,,w 211KH ,~ 4 s; o,, rt JI 

• M s 0111 OIi ~G.AIT AZ Tl A~ TN AS Tl MAB 
~o ii' z 00 31 3, t 

9 z ,e ,3 
~or IP z 00 37 n,au 7 
~~i ,. z 00 ,, '6,2~ • s z 39 U 

T z 44 .,1 " z~• oo n u i.0 
s Z~I! 40 11 
T ZNe 47 10 

CRZ • ZN! 0Q 39 U,6 14 
ecz t l 00 42 10 19 
KIii' ~ Z~I 00 39 44 16 

s Z~I 42 41 · 
BNZ • z~e 00 u 40 16 

s Z~& 42 31 

~·~ " Z~& 00 39 47 17 
$ Z-~e 49 4' 

CNZ ~ z 00 39 '6 17 
8 z 0 04 

~Nil " z 00 40 09 u 
9 z 43 20 

we~ s Z~E 00 43 40 20 
~NW " z~ 00 4! Z1 26 

s l~ u 36 
MJZ " Z~I 00 40 " 23 

s ZN! 4& 47 
SBA • z~e 00 0 29 96 

s z~a ,3 00 
•SS ZN! 5• 26 

~ M s EPICENTlli CIPTH ~All 
NOV 23 01 U 41,3 6,75 1Z9,7E U7KM , .. UNOA SU 

• ~ s 0111 019 ~lid/T AZ U A~ T~ ,e n MAG 
~JZ • z 02 07 32,4 '1 
SBA p z~e 02 09 u " 

• M s e>l::NT~c: Q!PTH ~All 
~ov 23 09 H OJ,8 23,5~ 123,SE 33KH 'I 4 RYUKYU IS 

• ~ 5 DIR OIS ~G,.AIT AZ Tl A~ T~ AE Tl MAQ 
se, ., Z~E 10 02 31 10& 

NOV 23 ~~3 • z 1, Z7 07 
s z 29 14 

•E~ s z~e 1' ZP H,1 

NOV ZJ ~o, e• z 1~ H 03 
e z 2, 
s z 42 a, 

NOV 23 ~or e• z a ., u 
es z 4, 24 

~0v 2, .~z z 02 40 u,, 
s z~;; 42 07 

~~3 • z 02 41 00,2 



DISTA~T EA~T • ~JA<:S 657 

•·1•·············-·················~---·························-·········· s z i3 00 

~OV 24 ArJ 1• z~e 06 50 04, 3J 
s z~s 24 

!iOV 24 3~Z • z 07 36 '4 
s z~e 39 23 

~~3 • z 07 37 19 
s z 39 o, 

~ M ' EPICENTRE O&PTH ~AQ 
NOV 24 o, ,o H,6 21,,s 111,,w 70KM 4,7 KEAMAOEC qea10~ 

• ~ s DIA DIS •GMA IT lZ TZ A~ TN AE re HAG 
RAJ IP z 07 '1 1',6 2 

s z 42 
~ue s z 07 " oa 11 
G~Z s Z~E 07 ,, 20 12 
~~3 • z 07 '3 46,7 14 

s z '6 1e 
Ari EP z 07 '3 ,a 1' 

s Z~E ,6 ze 
T Z~! 09 06 10 

~ov 25 ~rt • z H 3, 2, 
C Sl ~c ,a " 

NOV 2, ~U: • z zz: 27 40 
Ari p z~a 2Z Z6 93 

( s) Z,~! is '9 

~ H 9 :•t::NTqE OEPTH ~AQ 
NOV 26 09 ~, 0,7 23,4S 179,0E 601KM , .. s' O' rtJI 

• ~ s DIA DIS .GtoA/T AZ TZ A~ T~ AE re ~•Q 
:RZ • z Di 10 H 12 •0, 49 
~R' • z~e 0~ 10 " 1, 

s Z~! 13 32 
J 'lZ • Z~E 09 10 '7, 9 1, •0,6' 5,6 

s z~e 13 H 
~~3 • z 09 11 1,,6 17 

s z 14 09,7 
~JZ s ~. n 15 13 22 
S3A • Z~5 0~ 16 26 55 

~ov 26 ~~ 3 • z 09 " 10,4 
s z ,1 21 

~ ~ s e•1:eNrqe D!PTH ~,i 
~ov 26 23 ,2 07,4 24;1s 179,9E '16KM 

'' 0 
s. or rtJI 

• ~ s 0 I q DIS .GtoA/T AZ TZ ·~ T~ AE TE HAQ 
<P 0 Z~E 23 o, 15 14 •0,92 

s Z~E o, 4& 
.~z • Z~E 23 o, 16 1' 

s Z~5 )7 '1 
•E. • z~e 23 0, 43,5 19 •0,63 5,9 

s Z~2 oe ,a 
~JZ • Z~• 23 ,6 19 21 

s Z~B ,9 30 
ss, • Z~E 2l l.0 •6,5 54 

~ov 21 •ri Z~= 0~ 2, 20 , Z~: •o 
~ ~ s :~ 1 ::"H=t= J~PT~ ~AO 

~~v 21 1~ ., H,5 6,1s 1,•,2e 49~H ~' 1 SOL~~O ~ IS 
~ " s ,1~ 0 JS 1.GwA/T AZ TZ 4 ~ T~ AE TE ~·-q> ;:i lS ,2 21 J1 



ua NEM Z:ALANO S!ISHO,OQl:A. R!PO~T 1974 

········································--~----·-··•-·········-············ NOV 2? Ari • z 19 23 43 
s z~e 24 52 

M ~ 9 S~l::NTRE 08PTH ~AQ 
NOV 29 00 23 40,8 1',2S 16?,4E 611(11 ,,a ~ew HEB~IOES 

• ~ $ OIR DIS LG.AIT lZ TZ '" T~ AE TE ~•G 
~RP , ? z 00 ze '1 24 
SU " Z~E 00 3' 00 63 

NOY 21 Ari (Pl z 01 08 '9 
69 ~! 10 oa 

M H ' 5PICiNTRE DIPTH ~u 
NOY 28 02 0 o,, 6,85 1,,,1E 281('1 ,.2 SOLO"ION IS 

• ~ s DIR DIS .G..A/T AZ TZ lN n ,e re ~,G 
~~3 • z 02 ,1 09 u 

• H s e•l~i:NTRE 0SPTH ~lQ 
NOV 28 o, 08 '1,4 17,95 118,?W ,uKH 4,6 r!JI 1163!0~ 

• ~ s DIR DIS LG11AIT U TZ AN TN AE Te HAO 

"' • Z~E OS 10 45 9 

M H I !P!CENUE O!PTH ~AG 
NOV 29 o, aa 49,2 ,1,9~ 17',3W UKH ,.2 ALEUTIA~ IS 

• ~ s DI~ Dl9 L.ll11A/T AZ Tl 4~ T~ AE T! HAO 
sa, Pl(P Z~E 05 H 91 uo 

•~s z~e '1 10 

NOV 29 ~~J " z 09 10 10 
s z 14 17 

~R• • z 05 10 33 

NOV 28 Ari 1• z~e ,s 11 •6 J 
s z~e 12 06 

I 

M '1 s eP I :sN t.llE DEPTH ~AG 
:iOV 21 13 22 

"· 4 
2,15 134,ZE 17Kl1 ,.1 ~EST I Rll~ 

~ ~ s DI~ 019 LG,.A/T AZ Tl l~ TN AE T& HAG 
S94 • Z~E 13 34 H,6 71 

~ H s EPl::NTRE Q!PTH ~u 
NOV 28 1, 15 1,,4 21,2s 179,0H U5KH 4,9 r!JI IIE3P~ 

• ~ s DIR DU LG.AIT U TZ AN TN ,e n ~AG 
Ari " z~e 1' 11 33 10 

s Z~E 19 ZJ 
GNZ s Z~E 15 21 H u 
SB4 • z~e 1' 24 08 '1 

NOV 28 Ul I• z~e 23 20 o, J 
s Z~! 36 

NOV 28 Ar I Z~i 23 2, ,6 
s z~e 26 a, 

~ ~ ' EPl~SNTIIE OIPTH ~u 
NOV 29 09 0 u., u;6s U9,4E 1HKH ,,, ~EW 1188~ 10:S 

~ ~ s OIQ DIS LG~A/T AZ TZ A~ TN AE re 14G 
:Rz • Z~! H ,2 •4 1' 
Ar! 0 z~e o, ,3 z, B 
KR' p z~e 09 ,3 ,o 1' 0 0.2, 6,0 
Q~Z • Z~! 09 ,3 •4 20 

s Z~E ,, 32 
H~Q • z 09 53 '5 22 

s z ,, •e 
WEL • z 09 54 02 22 
584 Z~: 09 58 5? " 
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··~·-····-···························-··········-··•·················-····· ~ov 29 ~J: 1• z 1' ,2 l9 0 
s z ,3 03,6 
T z '6 

•r1 ? z~e 15 ,3 03 
s Z~E ,. 20 

ET Z~E 16 00 z, 
~ M ' E•IC:NTRE O!l'TH ~AG 

NOV 29 16 12 26,4 23,25 179,IE ''3KM 4,6 s; or r1J1 
• M s DIR DIS ~Gd/T AZ U AN TN AE TE MAG 

Ari e,• 16 1, 03 12 
s ~a 17 o, 

~v " z~e 16 15 H 1' 
J~Z D Z~5 16 15 34 u 
~~. • z 16 15 ,4 u 

s z 18 47 

~ M s 6Pl;:NT~E D5PTH ~·~ NOV 29 Z2 05 22,4 30,7~ 138,3E H9K'1 S,1 s; or ~~~s•u 
• ~ s DIR 019 ~Gd/T AZ TZ AN T~ •E TE ~AG 

Ari • z~e 22 1, 24 6' 
1•c" z~ 16 47 
I z~ 17 32 

l<?n) z 19 09 
IS z~a 23 32 

I (PS) ze 24 40 
!<SCSI ~e 26 12 

ISSS ~e 31 02 
I z 32 56 ~J= 0 z 22 1' '5,1 70 
s z 17 27 

;~z • z~s 22 16 07 72 
e z ~e 17 38 
E ~E 4& 
E z~e '6,9 

G3Z • z 22 16 23,4 7' .,. z 18 13 
~R• • Z~E 22 16 H 77 

•l'P z 17 43 
s z 25 •5 
scs z 54 

~ ~ z • z ~e 22 16 J9 79 
••P z 17 11 
s z~e 2, ,,., 

~•il I? z 22 16 41 0 n 
s z 2, ,e 

RA~ p Z~5 22 16 44 " .. , Z~E 18 17 
•S• z~e 19 02 
s Z~': 26 08 
os z ~e 2e 00 

•61. • z~e 22 16 42,I " •O'" 6,2 
s Z~: 26 04,6 

1JZ 0 Z~E 22 16 47 80 

~~- • z~ 22 16 ,1,3 91 
:1z • z 22 17 1, u 
:ez • z 22 17 2, 87 

•PP z 19 '9 
C•S•> z 19 33 

sa • •~P z~ 22 23 05 11) 
•p z~ 52 
••::al(O z~ 2, 10 
s z~ 30 •4 
s> z~ 32 07 
s~~s l~ 41 00 
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M M ' 5"10ENTRS DIPTH 1•i ~ov 29 22 27 26, e 27,7S ~6, 7~ 126KM ,, ANDIS 
• ~ s 0 I~ 0 IS. l.ll11AIT •z u All T~ Ai Tl ~-Q 

SBA p Z~! Z2 '9 26,7 70 
~ ~ 3 • z 22 40 17 91 a~z • z 22 40 U 91 
1~~ • z 22 40 19 91 
MJZ t z Z2 40 20 92 
KV " z 22· 40 Z6 93 

" M I E" I C!NT~E• DPTH ~U• 
NOV 30 12 17 20, 6 ,3,3~- 173,0E 1J~H S,I 41.,UTlA~ IS 

• ~ s DI~ 019 1.hAI AZ TZ AN TN AE T! MAil 
~R" t z 13 10 Z4,0 91 · 

" l'1 s E"l:SNTRE 01,.TH 1411 
NOV 30 13, " 01,2 3,,., 11,,,11 2?f, s.a I~ tAotr1c 0CUN 

" ~ 9 ~ 11' I.OIIA/T A% TZ 411 TN .en MAil 
UI ES Z~i 14 04 12 23 

~ 
z 06 

584 ZNe 14 03 14,2 43 
ss z~e 12 u 

~01' 30 ~·~ t z~e 14 0' 04 
9 Z~B 11 Z6 

~ov 30 Ari • z 14 20 u 
s Z~! ,o 
T z~e 22 z, 

~ II ' E" I C!NTI(& 01,.TM 1U 
.~OV 30 1' J4 11, e 3,,3s 11,,•w 471tt1 4,9 s ; ••01r1: o;h~ 

"' 1 s QI~ 011 1.ll• AIT AZ TZ A~ TN •E Te ~•a .,, E" u · 3 o, 23 ., 
D!C 01 Ari , z 01 " 19 ( s, z~a " " =~z t z~ 01 '6 44 

GNZ • z 01 '7 07 
~~3 &• z 01 '7 Z,,6 

s z oz· oo n 
SC1t z 03 46 

•~JVISIO~AI. E?ICE ~TR5 221 1'7~ TONU 

oe: 01 VI • Z~i oz 49 34 
s z~e 49 19 

DiC 01 Ari z~e 04 10 02 
s z~a i7 

~ ~3 e• z 04 14 '9 

DEC 01 UJ , z o, 27 ,o,e 
!S z ZB 06,2 

~NZ t z a, 29 06 
s z~e 31 u c~z , z o, 29 21 
s z 31 ,9,7 

~NJ • z 05 29 35,1 
es z 32 06 
I z 13 

P~JVUIO~AL :!'ICE~T115 315 177~ ~ER~ADEC IS 

ce; 01 ~ ~ ~ EP z 11 u U,6 
s z 20 02 
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~ ~ s e•1::NTRE DEPTH 140 
D6C 01 13 09 40,1 0,0~ 1Z3,8E ,21KH ,,1 ~INDANA~ 

• 11 s O!R DIS ~G..A/T AZ TZ •~ n AE T2 M4G 
;03 • z U 19 29 6, 
MJZ • z~• U 19 h 6' 
Cl,Z • z u 19 n 66 
~N3 • z U 19 37 66 

D&C 01 KR• • Z~E 21 42 u 
s ZNI! 4' 13 

GNZ • Z~E 21 42 31, 1 
9 Z~! 4' 09 

S94 , Z~!: a 48 08,9 

,i 11 I 5PJ:i:NTRE DIPTH ~u 
DEC 01 22 26 12,4 10,25 173,4~ 33KH ,,, rONU 

• 11 s 01 R 0 IS ~G,.4/T 4Z TZ 4N T~ •E re ~ .. a 
VI 1> z~e 22 26 '7 J 3 

s Z~5 27 23 
~.; ; I~ z 22 27 21,,J ' s z 28 u,, 

ET z H 
3~Z • z Z2 l1 28 2, 
<R• • Z~E 22 31 30 2' 
SBA • z~e 22 36 40 62 

~ M s 5Pt::NT~: D:PTH ~AG 
DEC 02 00 18 H,7 3,,2s 179,6W 120~11 'I 1 s I ••crr1c 0~!4" 

• ~ s 0 IR 013 ~G..A/T AZ TZ 4~ T~ AE re MAG 
VI e• Z~E JO 22 •a 22 

s z~e 27 00 
534 • Z~!: JO z, ,3,2 43 

" ~ s :•t::NTRE DfPT~ ~AG 
DEC 02 00 ,, 46, 3 ,,2s 130,4E 33KM ,,, BA~DA SE4 

• ~ s DIR DIS ~G~4/T AZ TZ A~ TN •e TE ~•G 
~JZ • z~e 00 ,, '7 ,z 
~R• • z~e 00 ,, ,e '2 
=~z e• z 00 " 02 

,3 
Ari • z~e 00 " 36 

,9 
S3 ~ • z~e oo ,1 ze 7' 

Dli: O 2 ~4J e• 01 12 H,, 
s 13 ,. ,4 

H ~ s e•1::Nrqe D!PTH ~AQ 
De: 02 01 '1 37,0 11,0S H6,4E 1,JK/1 'I a SANTA cq~z ! s 

• • s DIR ors 1.G.A/T AZ TZ I~ T~ ,e TE ~4G 
•ri z~e 01'6 16 22 
:qz • z 01 '6 39 2, 
J~: • 01 36 ,e 26 
<~• • z~~ 01 ,, 16 29 
•H • z ~= J1 ,, 26 2~ 
c~z • z 01 '7 26,2 H 
:lP Z • ~ H '7 ,e 33 
~JZ z H ,1 ,9 33 

,; , z lZ JO , o 
S31 • Z~2 °' 02 13,7 61 

"' ~ ' E"!::~fO; ~5PTH '1AG 
OE: 02 06 34 J7 I 7 19 ,1 ~ 121.iE 53K H 5'' PH!i.l,P!~ES 

~ " s ,iq J!S 1.GwAIT 4Z TZ ~ ~ T~ •E TE ~•G 
Ar( . z l6 45 J9 ,. 

•s Z 'I:: H 00 
ss Z: J7 00 00 

,(~:, • z~~ 06 45 55 H 
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--,,----·········-·-··········~----·-··············•-···········-·········· ~N~ • z O& 0 59,7 77 •0,'6 6,, 

~JZ • z~e 06 46 oo 77 
3NZ p ZNe 06 46 OS 79 

M H 9 e,1:eNTRE D!l'TH ~AO 
DEC 02 06 43 30 I 4 6,2S 1'3,1E 28KM , .. NBW BRITA!~ 

; , ~ s 01" 019 LO•AIT AZ TZ 4N TN AE TB HAO 
CAZ p z 06 ,o 09 33 
4'1 • z.~e 0 6 ,o 27 3' 
ONE, p 5 06 ,a 29 3' 
KR• p Z~E 06 ,o 46 39 •0,43 6,4 

PCI' Z>4! ,3 02,2 
ecz p z O& ,o ,1., 39 
ON% ,. Z~& 06 '1 00,7 39 0,00 6,8 

!S z~• 56 ,e 
WEL ,. ZNB 06 '1 04 40 •0, 43 6,3 
.~JZ El' ZN! 06 U 09,I 41 

l'CP ZNI ,~ u 
~PZ • ~ 06 '1 14 41 
~N~ 

,. z 06 '1 16 41 •O I" 6,1 
S94 ,. z~e 06 ,. ,4 7Z 

~ M s ll'IC&NTlle Oll'TH ~~· DSC 02 12 22 u., 20,45 179,1W U71CH 4,1 , l JI REQIO~ 
; ~ I 0111 DIS LO.VT UTZ ANT~ Ai Te IUQ 

NUE p z 12 z4 01 9 
s z z, o., 

UI ,. Z~! 12 z4 u 9 
s Z~! 2, 48 

ON: p e 12 2, •4 17 
ecz " z 12 2, 52,9 17 

(SI z 29 02 
~R• • z 12 2, '3,1 u 
ONZ ,. z~e 1Z 2, ,,,4 u 

!S ZNI e, u 
M~A ,. z 12 ,)7 19 29 
S84 ,. Z~! 12 31 U ,. 

H H I EP!C:NTRE O!PTH ~AO 
DEC 02 20 16 20,9 32,3~ 142,3E 37KH 4;9 s; or HO~IWU 

; ~ s DIR D19 Lll-4/T AZ TZ 4N TN AE T! IOQ 
1,~. p z 20 za 20 7P 

oec 02 ~Na I z 20 24 03 
s z 26 ,o 

~ M s e11::NTIIE Dll'TH ~AO 
oe: o3 03 06 3,,2 ,,os 129,&E S3KH 6,2 BANDA SU 

~ ~ s DIii OIS LG.A/T AZ TZ ~~ T~ AE Tl M&O 
c~z I z 03 1, 23 49 •0,04 6,9 
o~e , e 03 U 37,4 ,1 
~~~ • z 0 3 1, 4, ,2 
ROX 0 z 03 1, ,, ,3 

ES ~. 23 oa 
~RP • z 03 1, ,o ,3 0 0;22 6,8 
~e~ • z 03 1, ,6 J 54 

s ~e 23 27 
1~3 e> z 03 1, ,6 54 
3~Z • z 03 16 03 " s Z~E 2, 4e,, 
cez • z 03 16 n.~ '7 

•SP z 36 
4'1 1• z~e 03 16 28 J B •o,,, 6, 7 

s Z~E 24 32 
e~Q ~ 31 
E.R ze 35 

~J: • z 03 16 41,9 60 
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"·~· • z~e 03 11 o,a 10 
9 ZNI U 92 
SI Z)III 31 ze -~ Z~! 40 

SSA p z~e o, 19 17,9 " s z~e Z8 00 
SKS z~e 34 
s, z~e 12 ,4 
1.Q z~e J9 ,a 

ce: oJ VI • Z~! 03 Z6 40 
s z~e Z7 36 

~UE p z a, z, 30 
I z 41 

C!C 03 CRZ ,. z 03 41 " •1, 17 
KRII p z OJ 0 H •i,H 
QNZ ,. z OS 48 0 
ON~: ,. z 03 0 o., 
IINa ,. z OS 49 '9 J 
~i!l. i ,. z 03 0 o, 

DIC 03 ~U5 • z 01 Z1 38 
s z 22 H,7 

H 11 ' E'I C!:NTRS DIPTH ~•a 
D!C 03 u '1 ,,,, z,,,s 1u,1w SJKH ,,a s; PACi'IC o:UN 

• H s 0111 DIS 1.G..A/T 4Z TZ AN TN •ET! HAG 
•r1 E~ z 16 01 04 ,, 

E~ Z~i 16 
se• • z~e 16 02 08,9 63 

~ ~ s e~ I ::NTRe O!PTH ~•a 
DEC 03 21 1, 33,, ,.,s 14,,,e UlKH 4,4 ~SW GU!~E• 

• ~ s 01 R O IS 1.G.AIT •z TZ AN TN •E TE ~•G 
~~3 • z 21 z~ 36 " 

DEC 04 SBA • Z~! 02 03 04 

~ 1 ' EPl::'lTQE O!PTH ~•O 
DEC 04 03 07 '6,3 0,4~ H,8E 20Kl1 ! '0 ~; SUHAnA 

• ~ s DIR 0 IS 1.GwA/T AZ TZ A~ TN •E TE HAG 
~~K • z~e OS 19 4Z 77 

s z~a Z9 14, 4 
cqz e• z 03 19 47 " CBZ ( ., z 03 z~ 04,0 n 
~ .. • Z~E 03 19 ,a., 80 

s z~e 30 00 
~~. • z 03 zo 00,8 81 
<q• • z~e 03 20 04 81 
•~Z • z 03 20 10 83 
SBA • z~e 03 20 n,3 86 

•c• z ~e 39 ,, z ~= z• 00 
s~s z~e ,a ,3 
ss z~e 36 " UI • z~e 03 20 ,z 91 ,, z 2• ao 
s Z~: 31 3Z 
ss Zc 3S 08 
5SS z~ 41 zo 

z 'J 
~H 5 Z~E JJ 33 36 1oz 

ss Z~: 40 4J 
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~ M s IPICeNTRe OIPTH '1AQ 
DEC o 4 o, 11 oz,, 19,35 117,1W 37,KM 4,7 rtJI REGIO~ 

~ M s OIR DIS I.G11UT 4Z TZ 4N TN 4E TE H•G •r I p z~a o, 12 39 1 
s Z~E U ,2 

NJE , z o,: u 40,5 7 
s z 14 02,, 

H H I EP I :6NTR&, OiPTH '10 
D&C 04 14 10 U,1 ,,,s u,,1e 171(11 ,,2 0 ENT"!C4IT14UX II ~- M s 0111 DI$ l.ll11A/T AZ TZ 4N TN AE TS IHG 

'1~~ , z 14 27 U u 
584 • z~e 14 !1 ao,2 69 

H M s e,w I :eNTRE OIPTH '1AQ 
DEC 04 14 JO 03,1 9,,s u,,ae Ut<H ,,z D ENT"EC4STE4UK 19 

~ H s DIR D19 I.Gd/T U TZ 4N T~ 4E Tl H4Q 
H~; • z 14 37 00,6 u 
SBA " ZNE 14 41 01 6' 

H H s ;Pl;SNTR!: DIPTH '1AQ 
DEC 04 17 27 ,o,6 1,9~ 126,U '91CM ,.1 '101.UCCU ~- H s 01" 019' 1.ll.AIT U TZ 4N TN Afi TS HAQ 

SU ~ z~s 11 ,o 10,z 83 

,I ~ s PIO:NTR5 OIIPTH "IAQ 
oec 0• 19 43 29,0 ,,,9s 23,7W 33~"1 ,;4 SOUTH SA~DwlC~ IS 

~ ~ • DI" 019 I.G11A/T U TZ 4N TN AE Tl H•ll 
S94 • z~s u '1 .,,, 0 
'1~3 , z 19 '5 44,0 82 
KRI ;, z u ,, "·' u 
~ H s E"IC:NTRe Q&PTH ~AG 

cec o, OJ U 0S,7 18,~~ 149,,6 19,KM , ., 0 ~4RIANA 19 
~ ~ s 0111 01! l,Q114/T AZ TZ AN TN AE Tl MAG 

Ari • z~f 03 2, 06 93 
~R• • z 03 26 17,1 u 
G~Z • z 03 26 z,., 6' 
'1~l p z 03. 26 u,e 6' 
~JZ , z 03 26 37,, 66 

DEC o, Ari JP Z'lf O& 3' u.1~ 
s Z'IS u 00 

DEC o, ~US, SP z 06 ,, a2 
s z " a2 

oec o, •r1 I• Z'IS 10 H '1,20 
s z~e " 19 

Wii 1• z 10 ,~ '2,6 
s z "· 22,, 
T z '8 

~ H s e~1:sNTRE O!PTH ~•a 
DEC 05 11 97 31, 3 7,7S 74,9W 162KM ~.o E, PERU 

~ ~ s OIR 01! LG .. A/T AZ TZ 4~ T~ AE TE HAO 
~.~ • z~e 12 09 42,7 83 

•PP Z'IB 10 24 
s z~s 19 '6 
SP Z~il 20 42 

" z~e 32 
SBA • Z'IB 12 10 06,5 89 .,,c:> z~e 46 

op z~e l3 32 
s Z'l9 20 25 
So z~e 21 '3 
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································-·········-·················-···-····-··-·· ss z~s Z6 39 
sss z~e JO Z4 

~J: • z 1Z 10 l9,, 93 
Ari • z~e 1Z 10 4Z 9, •1, 11 6,3 

•P ze 14 3Z 
s z~e Z1 ,6 
•s ze Z3 07 

t•,s, z ,z 
ss z~ ZS 00 
sss z 31 0 
~Q ~ J6 

·" ze 41 
~E. • z 1Z 11 04 10 0 

•P z 1, 08 
s z Z2 0 
SP z Z3 ,a 

(•!•,, z z, 38 
~RI • z 1Z 11 13 101 

DEC O 6 Ari 1• Z~E 04 ]4 02,,J 
s ZN! H 
T z~• 36 13 

~ue ,, z 04 34 37,0J 
s z 35 14' 7 

O&C 06 ~JS • z 09 09 ,2 
s z 10 H,4 

Ari &• z H 10 30 
9 ZNS 12 u 
T Z~! 18 '1 

DEC 06 Ari 1• Z~E 14 ,3 09,4J 
s Z~E ,4 01 

~J: • z 14 '3 14 
s z ,. 13,7 
T z ,, 

•~Z p Z~! 14 ,6 36,1 
( s) Z~& 1' 00 26,0 

~R• • Z~& 14 56 37,0 
~~3 • z 14 '6 ,9,Z 
PqJV!5l0~A~ e"t=e~TR: 195 11,~ TONOA 

• M 9 E?l::NT~!: OEPT>i ~AG 
DIC 06 17 ,a 53,a 21,6~ 145,7E 33KH J,4 HAR!Alh IS 

1 ~ s JIR 01S 1,Gd/T AZ TZ ,~ n 4E TE ~•G 
~R• • z ~e 17 19 38, 0 66 

I z ,3,0 
3~Z e• z 11 19 H,0 61 
~•JJ • z 17 19 o,, 69 
~E. • z 17 19 '2,, 69 
~JZ E" z 17 19 59,0 69 

w ~ s =• 1 :eNn: J!PT>i ~A3 
DE; 06 21 !5 ;)6,9 17,5S 1~7,3E 22KM 4,7 ~!W HEBR!D:S 

• ~ s O!R 015 1.Gd/T AZ TZ ·~ TN AE TE MAG 
;0:1 e• z Z1 40 Z4 24 

(•PP) z 33 
1~3 • z 21 40 2, 2, 

i ~ 9 ::11:: ~: -:-q: DSPTH ~ .. 
DE; o 7 ,, 29 '6, 0 1',1S 173, ,,, 33~~ 4, a TONQA 

1 ~ s OIR DIS sQd/T AZ TZ ,~ TN AE TE ~•G 
Art IP Z~E o; 30 1Z,JJ l 

s Z~!: 29 
~J: p z n Jr 55d 

s z 31 47,5 
:r z 3:! 
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··························~----······-··········-··•---··············--···· 3~Z p Z~! 0, 35 0,,0 2, 

KAO • z 0, 3' 06 u 
~~3 • z 0, 3' Z6 27 
SU 0 Z~! o, 40 u,, 64 

~ H s !Pl::NTqe CliPTH ~AG 
CIC 07 07 J4 H,O ,1,9~ 170,8N 331(11 ,., 4LEUTIA~ IS 

~ ~ s DIR 019 I.GotAIT AZ TZ 4~ ,~ AE TE 1140 
•rr E~ z 07 4, U 66 

ES z~e ,3 40 
e.Q E OS 01 
ei.q z~ 03 

~A, • z~e 01 47 09 90 
$14 •l(p z~s 07 '3 18 130 

•1<s z~e '6 n, e 
~ 11 s EP!:::NTRE ~IPTH ~•a 

01; 07 09 23 '3,9 36,05 179,SE 331(11 4,1 e; or NORT~ 1; 
~ ~ s DIR 019 I.G11AIT AZ TZ 4~ TN AE T6 MAG 

•~1 , 09 U ,o 23 

D!: 07 HJ e• z 12 09 42 
I SI z 10 n,, 

Q9Z IP z 1Z 10 14,00 
ecz " z 1Z 10 u 

ES z 11 29 
•TZ e• z 12 10 19 
Q~Z , Z~! 1Z 10 23 

e z 11 42 
s z~e ,a 

cqz • z~a 12 10 24,0 •1,H 
~R• • Z~I 12 10 Z7 

s Z~! 11 ,a 
TJA e, z 12 M 28 

s z ,6 =~z • z 12 to 36 
T~Z EP z U l.0 4' 
~NQ , z l.2 l,0 49,7 

s z 12 33 

··- p ZNI 12 10 '9 
s Z~! 12 '7 

=~~ • z 12 .,,J. 09 
QftZ s ~ 12 u " CIZ EP Z~I! 12 11 32 

e z~e ,4 
s ZN! H 04 

4rl , Z~I! 12 12 J, 
I 31 Z~! 1, " •qJVIS!O~AI. :>1:e~Tq: 339 177,1 K!R~ADEC IS 

0EC 07 -~z p z 14 01 49 
~q, p z 14 01 50,0 
~~3 • z 14 J2 11 

~ H s SP!:SNTAE OBPTH ~•o 
DEC 07 14 Z6 JZ,3 ,,6S 1,4,3E 9Jl(H '.' SO~OHON 19 

~ ~ s DI~ DIS ~G11VT AZ TZ ~~ TN 4E T! ~•a =~z ' z ~e 14 33 24,0 33 
4rI EP z 14 33 U 34 

es z~e Je 48 
ES$S z~ H 36 
EI.-R ZE 43 

~~p p z.~e 14 33 58,7J 39 
I Z~! J• 02,2 .,, z~a 13,0 

~•,J IP z 14 ,. 15, 3J •o 
~e. p z~s 14 H 19 •O 
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··························~~---·-······· ····················-·············· ~JZ • Z~! 14 J• 26 41 
sa, z~e 14 38 10,4 73 

s z~a 4? 34 
s.• Z~! 48 10 

oac 01 ,r1 • z 14 ,e 48 
s z~a 1' 00 16 

CRZ p z 1'· 00 31 . 
~R• 1, z 1' 00 ,0.00 •1,71 
o~z • z~e 1' 00 '1 
~~3 • z 1' 01 10 
,qJv IS I J~A. 5PICE~TR5 229 176~ TONGA 

o&c oa Ari • z oz 19 ,, 
s z~e 20 14 

~us • z 02 20 H,9 
s z 49, 2 
T z 23 

DEC 09 UI D z 09 29 '1 
s z~e JO 10 

~ ~ s El'IC:Nfq: OSPTH ~AQ 
DEC oa 1? '7 '6,2 19,19 112,?w 33~M ,,9 TONU AEGIJ'I 

~ ~ s DIR 01S .G,.A/T 4Z TZ ,~ TN 4E TB MAG 
~\JS • z 17 48 46,9 3 

s z '4,2 
T z ,o 

Ari • z ~e 17 48 '7 
s Z~5 49 45 
T z~e '3 27 

~~· • z 17 ,2 56 22 
~'13 z 17 '3 17 2, 

DEC 08 'IU: p z 17 ,e 36,8 
s z '9 0, 
T z 19 JO 

<~• • z 18 J3 o, 
DliC 08 q4J • z 21 48 39,, 

s z 411, 2 

DE~ 09 RAJ e• z 01 12 ,1 
s z 13 06,8 
T z 1, 

DEC 09 VI " z~e 06 46 H 

D•= 09 Ari <, I 09 13 ., 
s 'le 1' 48 

D!; 09 Ari • z~e OS 40 07 
<SI Z'IE 41 30 

~ M s :~t::NTqe DEPTH ~,a 
OE~ 09 09 '6 3Z, 1 20,35 17,,,~ 33~M ,., TONGA 

~ ~ s O!R 01S LGd/T AZ TZ 4'1 T~ AE TE M4G 
'IU: • z 09 4? 21,7 4 

s z 48 01,1 
T z H 

Ari ~· z 09 43 06 
s Z'I 49 20 
T Z'I ,. •5 

q,~ Z'I 0 9 49 n 14 
s Z 'I ;2 00 

j~~ z • z 'I 0~ 50 ,11 19 
<~. E" z H '1 01 2J 

I 

J 
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·······~·-················-·····-·-·················--····················· ~N3 Bil z 09 '1 ,1 22 

cog Ell z 09 ,1 44 23 
SBA s z~e 10 04 11 '9 

DEC 09 4rl p z 20 12 40 
s ~. 13 JO 

H M s 5PIC5NTRE OBPTH ~u 
C&C 09 ,o a, 40,0 ,,75 1'4,,E 9JKM 501.0MON IS 

~ M s 0111 015 l,.Q,.AIT AZ TZ 4N TN 4E T! ~•G 
~RD D z 20 32 40 31 
~~; • z 20 33 02,1 40 

H M s EPICENTRE OIPTH ~u 
DEC 09 20 26 40,, 1.,~ 126,46 66KH 'I 1 MOL.UC0U 

~ ~ s O!R 019 1.G•VT AZ TZ 4~ TN 4E T! M4G 
co~ ~ z Z0 36 39 60 
~Nl • z 20 l6 0 61 

~ M s e•1ceNTRS CiPTH ~o 
DEC 09 ,1 24 H,9 60 1 8S P,1W JJKH ,., SCOUA SU 

H M s Olli 011 I.II.Alt U TZ 4ij TN AE Tl 11411 
SB4 , z~• Z1 U 22,1 41 

s z~a nu 
SI ZN! UH 

~R• e• z 21 H 40 71 

H M s EPl:&I-ITRE DIPTH ~AO 
oec 10 01 04 37,9 z0,0s 11s,,w U6l<H 4,7 'IJI IIEQIO~ 

~ ~ s Olli 01 S I.GMAIT AZ TZ 4~ n 4E Tl MAG 
~ue EP z 01 06 32 9 

es z OS 19 .,, • z 01 06 39 9 
s Z~! 08 17 

CRZ • z~• 01 0" 0,1 u 
~"" " z 01 0t U,4 u •o,,, ,;4 
~N3 " z 01: 08 U,0 21 
COS, ~ z 01 . 0e 49,0 22 

H H s !i'1 C!NTRE DEPTH ~AQ 
DEC 10 01 41 0,., 36;,~ 70,5E Z04Ki'1 ,;, HINDU KUS~ 

~ M s OU DIS ~G,.4/T AZ tz 4N TN AE TB MAO 
Ari PKP z 01 ,9 36 120 
Cot ,KP z 01 59 33,0 121 
KRP ?KP z 01 ,9 36 ua 
MN3• ,KP z 01 ,9 39 Ul 
SBA l'KP z~e 01 '9 .,,6 u, 

" ~ s E•t,:NTq5 D!PTM ~u 
OEC 10 03 03 Z6,1 4,95 1'2,4E 68KM ,,0 NEW BR!UI~ 

~ ~ s 01 II 01 S I.G•AIT AZ TZ ~~ TN •& n 1'140 
KRP • ZNE 03 10 ,0.0 39 
coa • z 03 11 01,0 40 
~.~Q t• z 03 11 06,00 41 •0,89 5,9 

tPP z a 
cec 10 qAJ EP OJ 05 54,6 

06 24 

D!C 10 VI p z 06 34 41 
s Z~! '9 

DEC 10 G~Z s Z~E 11 17 ,1., 
~R• • z 11 1, 27,' 
M~:l e• z 11 15 50,0 

ES z 18 '1,0 
lie .. s z~e 11 19 04 
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········--·······-········~---······-·······-···-··•········-·············· oe: 10 4rt ! • z ~= 12 17 20,2J 
s Z~: 39 

oe: 10 Ari • z 1j 26 Z6 • Z~E 27 19 

oec 10 ~us • z 17 u 42,, 
!S z ,9 34 

Ari • Z~li 11 ,9 08 
s z~e 18 00 15 

~R• e• z 15 01 49,9 
'RJ~!SIO~•~ :•1:e~TR: 19! 174• TO"IGA 

Oi!C 11 q,J El' z 04 15 32,2 
s z 46 

O&C 11 ~U: ec•> z 13 le 10 
s z 33 36 

G~Z e, z~e u 34 10,0 
es z~e 37 16, 0 

~R• • z 13 34 12,9 
~~. e• z 13 3• 33, 0 

ES z 37 ,1,0 
•R) ~ISIOH~ :'!CE~TRE 2,S 170• ~!RMADEC ! s 

DEC 11 q•J e, z 1616 09 
s z 21,, 

H ~ s Pl::Nfq!: Oll'TH ~u 
06(; 11 17 10 S, I 4 17,5S 174,1~ 1f8KH 4,7 TO~G4 , ~ s 01~ 019 ~G~AIT AZ TZ A~ T~ AE TE MAG 

~JS ! • z 11 11 42,50 4 
! s z 12 2Z I 3 
T z 15 

VI • Z~= 17 11 45 
s Z~! 12 i!6 

q·~ • z~e 17 13 57 14 
3~Z • z~e 17 15 38,2 22 
. <~• ! • z~e 17 15 42,,J 22 
~~. .~ z 17 16 01,0 2, 

es z 20 2,,0 
CJ3 e• z 17 16 16,0 2$ 

0!C 11 ~U: ! • z 1' 15 21, 9J 
s z 16 07,8 

oe: 1i RAJ • z 00 20 27,l 
s z 46,4 

oe: 12 ~~= EC•) z 07 26 J2 
EC S) z 27 25 

Ari • Z~!: 07 26 33 
s Z~E 27 26 

G~Z e• Z~: J1 29 ;5' J 
<R• e• Z~E 07 29 96,J 
1~3 e• z 01 30 17,0 
:J3 e• z ,7 30 32,0 
•~J~ 1 S l J H., ;•!CE ~TR : 20s 114. TONOA 

i 1 $ :•! ::•,•q= O:PT~ ~·-DEC 12 12 '6 4 4 I 2 4,95 1 29 ,9E l.8~H 'I 7 9AN~A SH 
i " s Jtq 013 ~GM.A/T AZ TZ A~ T~ AE TE ~lG 

~~· p z~e 12 ,a '1,5 53 
~~. :P 12 ,a Jo ,0 5' 
J~Z p Z~: l2 ~8 16,0 53 
S9~ p Z~: 13 JC 23,3 15 
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·········-·-····················-·-·····-···········-················--·-·· oec 12 RAJ • z 14 " H,3 s z ,,,2 
DEC 1Z ~AJ e• z 19 2• 32 

es z 41,6 

~ M 9 e•1:::NT~e D!PTH ~AQ 
oec 13 07 JO 02,3 4-,9~ 127,H ,oKH , .. s; or Ml~OANAO 

~ ~ s DIR DIS 1.G•AIT AZ TZ ·~ T~ AE TE MAG 
~JZ e~ ZNE 07 40 U 62 
KV e• z~e 07 40 18 62 
~~. e• z 07 40 23 63 

oec 13 ,,1 p z~• 10 Z1 03 
s Z~B 32 ~u. I I z 10 21 Z6, 6J 
s z 22 16 

OE: 13 RAJ • z 17 " U,9 
es z 4,,4 

Q~Z s Z~! 17 39 43,3 
~~. • z 17 37 ;u,, 

s z 3P H,, 
'RJ~ISIOHI. e•1:e~TRe 2'9 1'91 l(!~MAOEC IS 

OEC 1• RAJ ii> z 12 04 ,8 
s z ~, 20 

oec 14 ~U: e• z 13 ,• 41,' s z " 30 
T z ,8 

Ari • Z~! 13 '4 47 
s z~a ,, 38 
T z~a u 

C 
29 

OEC 14 ~U: • z 1' 1l '7, 6 
s z 12 •6 
T z 1, 

4''1 • z U 12 02 
s z~e ,o 
T ZNE 1, 30 

H M I EIIO:NTRS O!PTH ~u oec 14 1, 19 o,,a 17,45 167,36 61(H 4,t ~!W HIB~IDES 
~ ~ s 01~ 019 1.Gd/T AZ TZ A~ TN AE TE ~•G 

~~- • 1' 23 25,3 24 

~ M 9 :Pl::NT~S 02PTH ~u 
DEC 1• 16 22 i!'' 0 17,4S U7,3E 1Sl(H NEW HEeq10es 

~ ~ s DIR DIS 1.G .. AIT AZ TZ ·~ T~ AE TE MAG 
~~- • 16 27 43,I 24 

~ M 9 EPl::NTq: DIPTH ~AB 
DliC 14 20 07 10,0 2,6~ 128,4E 218KH ,,, MA~~AMEU 

~ ~ s DI~ 01! 1.G•AIT AZ TZ 4~ T'.-1 AE U ~AG 
CRZ • z~e 20 16 2,., 56 
~R• • z~e zo 16 ,2,1 H 
~JZ • z~e 20 16 53,8 6J 
~E. z 20 16 ,s,D 61 
~~~ I• z 20 16 '9,0J 61 •c.• z 17 4,,J .~z • z~e 20 17 04,0 61 
Ari p z~e 20 1? 07 J 62 -0,3, 6,4 
C9Z ;, z 20 17 21., &, 
:1z • z~~ 20 17 44,~ 6! 
SBA p z~~ 20 19 13 J 83 •1, 11 5,7 
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···-··············~---········-·····························-········--·-·· DEC 14 •ri D Z~E 23 '9 23 ( s, z~e 24 01 09 

" ~ ' !;PJ:SNTRE OiPTH ~AG 
DEC 15 03 00 59,9 5,8S 1,4,55 10,KM SO~OMON IS 

~ ~ s O!R 015 ~G.VT 4Z Tt •~ n AE TE ~•G 
~R? • z~e 03 09 01 37 
~~ J ID z 03 OS 20,1 11 n 

DEC 1, RAJ • z J4 37 3,,1 
s z 38 09,9 

DEC 1, q4J 1• 07 51 29 
s 36 

~ M s :PJ:SNTRE DEPTH ~·Q 
oe: 1, 16 47 H,7 19,0S 11•,2w JJ~M ,.1 TONQA 

~ ~ s 01q 01S ~G.VT 4Z TZ 4~ TN ,e TE- ~•G 
~u= • z U 48 3,,7 4 

s z 49 22,, 
T z ,2 

•ri ? Z~! 16 48 39 ' s Z~! 0 29 
r<~•X> z~e ,3 

3,1z e• z 16 H 27 22 
<R• EP z~e 16 ,2 27 22 
~~ 3 s, z 16 ,2 0 24 

~ ~ s e•t::NTR: )EPT H ~AQ 
Di;; 1, 22 H 29,• 30,7S 177,3a 33KM .. , <ERMADE: Is 

~ ~ s O! R OIS ~Q,.A/T 4Z TZ •~ TN ,e Te ~•G 
q4J • z 22 04 ,o,6 2 

s z o, 12,6 
ecz SP z 22 06 23,6 9 
<~• •• z 22 06 41,4 9 
:Rz e.• z 2i! 06 47 9 
~~ 3 E' z 22 07 09,, 12 

ES z 09 10,0 
CIZ e• Z~ ! 22 J7 H 13 

s Z~! 09 H 
~J Z • z~a zz 01 12 16 

3 qe U 02., 
Ul e• z 22. 09 Z8 17 

~s z~ 11 27 
i: T z~• 26 04 

DE: u ~JE , z 00 23 06 
s z 24 oe 

VI • z~e 00 23 11 
Z~! 24 10 

~ ~ s EPIC: NTR! O:iPTH ~·Q 
OE: 16 05 J3 H ,9 Jo,,s 11e,1w l0KM ,,, K!~~ADE~ Is 

~ ~ s DIA D11 ~Q•AIT 4Z TZ •~ T~ ,e Te ~•G 
~•J z o, 03 Z8,4 1 

s z "·' : : z e• z 05 o• 58 s 
:u e> z o; 0, 15 ,5 ~ 

<~• e• z o, o, Z3,2 ~ 

~~ . e• z 05 05 46,Z 11 
:S z l7 32,0 

~ ~ s :~1 : : ~f q; O:PTH ~•3 
Je: 1~ o, 11 0,2 7,5S 1'6, 0E 1, 0<~ 4, e 50~ 0~0 ~ IS 

' ~ s 01~ OI S .G.A!T AZ TZ A~ T~ AE TE ~•G 
Ar I z J :j 18 04 32 

~~· z o, 1e 29,2 3' 
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·········································-··········--········-·····---···· •CP z Z1 00, 0 
1~. ? z OS 18 ,0,, 37 

• H I !~IOENTRE D!PTH 1A~ 
DEC 16 07 J3 ,. '8 24,'9 UZ,1M 33KH ,,1 N!AR liUTER 1; 

• M s DI~ 01S LQ•4IT AZ TZ A~ T'I Ae n !UQ 
RA~ s Z~i 09 OS 43 44 

SI ZNB U 07 
.a Z>iE 13 

1r1 ES ZNI 01 u 48 '7 
:.Q ~e u 
LR Z>il 20 

<R• et z 01 04 13,6 u 
S84 • z.~1 05 04 27 64 

s ZNI 13 08 ~, ZN! 40 
:.Q Z~! 21 
LA Z~& 23 

DiC 16 RAO e• z 11 18 1' 
s z 41,4 

~~. e, z 11 20 1,.2 
es z 22 23,, 

H H ' e• ,:eNTRE oePTH ~4Q 
05C 16 23 OD 30,, 1,,,s 178,1M 614KH 4,1 '1JI R&Q!O~ 

• ~ $ OIR 015 LG.UT U TZ A'I T'I AE TS HAG 
~ue • z 23 02 z,,9 9 

s z o• u,, 
UI I• Z~E 23 02 30 J •0,74 

s z~e 04 o, 
:RZ e• z 23 o, ,e,o 17 
~R• ,. z 23 04 17,111 1V •O, 66 ,,1 
•~Z E• z Z3 Of 17,1 u 

o&: 17 ~AJ EP z 03 ~ 22 
s z 42 

D"" c~ 17 Ari • Z~! 06 oe 21 

1 ~ s e?1:;;Nr~e DIPTH ~u 
D&C 17 1' 3' 21,2 ,4,1S 143,4E !JKM ,.1 w; or HlCQJAR!: I, 

• ~ s DIR 019 LGdlT AZ TZ 4N TN AE T& "'~ ~JZ ~ z 1' SP '2,0 20 

~~- s, z 15 40 41 29 
SBA. • Z~! U 40 42,9 2, 

s z~e 4~ 10 
~; Z~! 47 

·" Z'i! 0 
Art ? z 15 44 ,o 93 

ES z~s 92 12 
ELQ ~e 98 
E.A z~ 16 00 

RA~ s Z~I u ,2 23 ,. 
~ H s !'IQ!!NT~E O!PTM ~A~ 

DEC 17 21 JP 11,1 20,u 11,,2w 33KH 4,S TONGA 
1 1 s DIR DJS Lli•AIT 4Z Tl l~ TN AE TE ~,Q 

NUE p z Z1 40 23 ' 'T z 4' 
,r1 I' z 21 41 00 

s z~e 42 31 
AA~ , Z~9 21 ~2 •2 14 
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·········-·~---··--·············-·-·--···········~~----··············-···-· 
~ 1 s e•1;;;Nr,a J!PTH ~u 

DEC 17 23 01 52,6 20,,s 11',3W 31KH 
'' 4 

TONQA 
• ~ s DIR DIS I.GMAIT AZ TZ •~ T/'I AE T! 144G ~v= • z 23 03 03,3 ' s z o• 03 

I, z 07 
•r1 p Z~E 23 03 33 ' s Z~E o• 48 
Rl~ .• z~e 23 0, 14,6 1' 

s ZNE 07 ,, 
I. z~a 08 

CRZ 6~ z 23 06 04,0 17 
KRP e• z Z3 06 14,0 19 
G~Z p z 23 06 21,9 19 
584 • Z/'I! 23 u 48 ,a 

DEC U NU;, • z oz 07 40,6 
s z 08 27,1 

H ~ s e•1::NTRE DIPTH ~AQ 
DEC 18 12 i9 4',8 4,9S 130,0E 33KH ,,2 BANDA S!A 

,t ~ s DIR 019 I.GMA/T AZ TZ AN TN AE TE ~•G 
CRZ E• z 12 ze H 49 

I<'" EP z 12 29 01,7 '3 
EtllP z 09,2 

~N3 e• z 12 29 09 '4 
Gl'IZ a• z 12 29 13,3 " SSA • ZNI 12 31 2a " oec 18 RAj p z 19 ,1 41,Z 

s z ,2 01,1 
::Rz • z 19 ,3 '4, 6 
G~Z s z 19 " Zi,2 
1~ • •• z H " i!4,' 

s z '6 H,0 
P,JV IS I 0~41. EP!CE~TR; 315 176~ KE~~ADEC IS 

DEC 19 sAJ 9P z 01 19 36,6 
ES z zo u., 

DEC 19 ~•O , z 02 26 '5,, 
s z 27 03,, 

D!C 19 UJ • z 02 3i! 04 
s ZN! 30 

~US • z 02 H 19,4 
s z 33 00,9 
T z 36 

~ ~ 9 e• 1 :: l'I Tqe DEnH ~AG 
0£:: 1Y 14 )3 '4,1 ,,as 1,•,•= 95KH s01.o~oN IS 

• ~ s DIR 015 1.GMA/T AZ TZ l~ TN A~ TE ~lG 
~q• • 14 11 01,0 37 
. ~z • 14 11 11.~ 39 

~ ~ - • 14 11 14,2 3P 

~ ~ s e•J;:NTq: DE~TH ~AG 
oe: 19 1, S3 1,,, 12,35 1~6,7E 1SJKM 4,9 S•NU C~JZ IS 

-i " s O!R DIS 1.G~VT AZ T? ·~ TN AE TE ~AG 
q• 1, 36 42,4 27 
:; ,iz • 1, 38 56,, 2! 
~ ~ . • 15 30 04,0 29 
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..••......• ~---···············~-------······-··----•-·-·····---············ 

H H s EPt:~NTRE CIPTH ~4Q 
DSC 1il 16 O 0 49, 0 7,4 ~ ,a,,. 131(11 S,4 PAN4MA 

1 ~ s 01~ DI! ~Q.,AIT 4Z TZ 4~ T~ AE TE 140 
SBA ss z~e 16 33 47 102 

.,Q z~a H 

oe: 19 Ari • z Z2 30 14 
s z~a 42 
T ZNI 32 40 

~ H s e-1::Nrqe Dll'TH 10 
DEC 19 23 29 1,,, 26,63 176,7W 204KH ••• s; or rtJI 

~ ~ s 01" 01S LG.VT AZ Tt A.~ TN Ali TE HAii 
G~Z s z 23 34 11, e 13 
1~3 e• z 23 32 25 1' s z 3' 09,0 ~.~. s z~e 23 3, 29 u 
~ H s &•t:eNTRE DlftTH 1U 

DliC 20 02 40 31, 2 U,45 177,111 3741(11 ,,1 '1JI "1010~ 
~ ~ s DI" 019 LlillA/T 4Z TZ 4.~ TN AE Tl HAQ 

Ari I'' z oa u u ' s Z~I 43 04 
~U5 1• z oz 4Z 22,1 9 
~.~ p ZNI 0 ii 44 12,1 11 
CRZ IP z 02 44 ,o., 21 
~R• SI' z oz 4!I 09,0 23 

EC•PP) ZNI 46 u,, 
G~Z 1• z 02 4' 12,2 24 

IS ~ 0 ,,,3 
~N3 1• z oz 45 Z9, 6 26 

1.•CP z 49 49,6 
s z 49 30,I 

594 ,, ZNI 02 ,o 22,3 63 

O!C 20 ~~= e• z 05 J6 '6,1 
s z 37 41 
T z 40 

H H s 11' I O~NT"!! 01ftTH 1d 
DEC 20 14 29 47, 6 20,25 174,011 U7Kl1 4,1 TONU 

~ II s 01" 011 LG114/T 4Z tt 411 TN .en H41i 
~ua ? z 14 30 24,9 4 

s z ,a 
~ rl .• z u 31 07 7 

s ZNI 32 u 
T Z~I 31 3' 

q4~ • z~, 14 32 32 u 
oe~ 20 ~ue. e• z 14 40 11,4 

s z 36,S 
T z 42 

Ari ,. z 14 40 27 
s Z~! 41 00 
T z~e 43 JO 

DEC ZO •r1 p Z~I u 00 14 
s Z~! 47 

~ue (/t) z 1' 01 31 

DiC 21 ecz !P z 01 Z1 ,4,0 
es z 23 2,,0 

c~z V z 01 22 02,0 
~R• 5" z 01 22 10,0 
~N:i e~ z 01 22 32,0 

!S z 24 H,6 
,10v111ONAt. ~PICIIIT._S:. 318 1YIW 1(111.MAD~ RH I DM 
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~ ~ s ::•t::NfqE O:PTH ~,a 
oe: 21 08 28 ~,,9 14,63 175,Zw l3Kl1 ,,, SAMOA REJ IJ~ 

~ ~ s 01~ 019 ~G•AIT AZ TZ ·~ T~ ,e T! ~•G 
l•l I• z~e oe 29 39 J l 

s z ~= JO lO 
~JE • z OS 30 Z3,6 

T z 35 ,9,7 
ili • z~e 08 3Z 38 u 

s z ~e 3, 3Z 
:;z e• z o, 34 02,2 23 
ECZ e• z OS 34 12,0 24 
<R• I• z OS 34 13,00 2, 

s ~e 39 43,0 
~ z~e 39 

G~Z e• z o, ]A 1,,3 2, 
S94 • z~e ,, J9 27 64 .,. Z~E 42 00 

s Z~E 49 08 -~ Z~: ,, 
oe; 21 ,r1 • z~s 10 07 47 

s z~~ 08 16 
T z~e 10 18 

~UE • z 10 oe 35 

~ ~ s :•t::NTqE ~:PTH ~,o 
oec 22 02 1s 36,9 26,9S 176,Zw 33~~ 'I 1 s; or rJ JI 

~ ~ s DIR 013 l,GwA/T •z TZ A~ T~ •E T• ~•Q 
iAJ • z oz 19 23,2 3 

s z 20 01,2 

-~ z =~ Z~E oz 21 44,0 13 
s Z~E 23 •9,8 

<;• e:t l 02 Z1 ,0.2 13 
•rt • z~e 02 21 41 14 

s z~e 23 ,6 
T z~e ,. 03 ~-,. =• z 02 22 0 8, 7 1, 

:9 z 24 •9,0 
iAi • z~. 02 22 18,3 B 

s z ~e 2, 28 

oe: 22 ~J= =;l z J 5 38 46,2J 
s z 39 20,2 

Art • Z~E o, H 27 
s z ~e 40 JO 
T Z~5 4, 43 

~~. p z o, 42 ". 6 
''IJ\I I 51JH~ :"t:E~TRE 205 112~ TONU 

o&: 22 HI I• z~~ 11 Z6 1~,3J 
s z ~e ,e 

~J: p z 11 27 21 
~~J E• z 11 29 ,6,, 

OE: 22 iAJ • z 14 30 38, Z 
z ,~., 

~ ~ s :•1=: ~r,: ~S?T~ ~A~ 

oe: 22 16 H H,3 17, 6 S 179,0, 5'9K~ '. 1 rt JI RE 31 '~ 
1 " s 01q 0 l S sG•AIT AZ TZ . ~ ~~ •e re ~•G 

Ar I • z ~= 1~ ,, ,s ' s z ~= 47 26 
~JE • z H 46 05 

= 5 z ., '4.' 
:u I• z H •7 47,~0 19 
('I> I' z 1~ 45 09,1 21 
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PUBLICATIONS BY STAFF MEMBERS 

During 1974 the following papers by members of the Seismological Ob
servatory staff were published: 

S-209 

S - 210 

S- 2~1 

ADAMS , R.D . and KEAN, R . J .: "The Dunedin Earthquake , 9 Apri11974 . 
Part 1: Seismological Studies" . 

Bull . N. Z . Natl Soc . Eq . Engng ., 7 : 115- 122 . 

The Dunedin earthquake of9 April , 1974 was of magnitude 5 . 0 , and 
is the largest known to have originated in eastern Otago . The shock 
was centred about 10 km south of the city centre , with a shallow 
focus , probably about 20 km deep . Damage to a value of about 
$ 250 000 occurred , and many brick chimneys were broken or damaged 
in the worst affected areas , where the intensity reached MM VII . 
The areas of greate st damage were the southern suburbs, on alluvial 
soils , whe r e results from a survey of natural seismic noise show 
strong amplification effects due to the unconsolidated nature o f 
the ground . 

ADAl"!S , R . D . and ENGDAHL, E .R . : "P-wave Velocities in the Earth's 
Core : Ar1 Interim Report" . 

Phys . Earth Planet . Inter . , 9 : 36- 40 . 

Recent otservations of cor e phases made at conventional st~t~ons 
and seismograph arrays are summari zed and evaluated to produce a 
series of conlusions concerning the P-wave velocity structure of 
the eartt ' s core . Limits are suggested for allowable variations 
in F velocity in various p&rts of the core . The prime conclusion 
is that observations that previously demanded velocity disconti
m1i ties in the lo.-1er part of the outer core may now be explained 
adequately on a scall<>ring hypothesis, and that in models where 
parametric simplicity is desired, the eartt •~ core may be appro 
xi:n4ted 1'y a •we-layered model , wi th the P-wave VPlocity v,iryir.g 
co~t1ruously in each layer . 

Gl?O\llCZ , S . J . : "Frequency-Magnitude , Depth , and Tin.e Relation s 
•·or i.. rt:"1quakes in ar. I:::;l:,.;·:d A.re : Nort': Island , r~~t,,,,· Zealand". 

Tectono;:•hy sics , 23 : <:63 - 2~~ . 

Analy s is of over 1400 earthquakes in the Nor ,h Island of !,ew Zealand 
fro:.: 19s5 to 1g6q , comp r ising 9.ll stocks with l"'.1). 4 . 3 for shallow, 
3nd ~L ~~ -~:'or jeep events, reveals sev~ral em~irical relation 
ships Lct,,,;e~ r. t.he depth aLi t:°".•.J equiva_er.:.t :::-aaius of the area 
occu;:>ied hy shocks . the numr <:-r snd density o!: the shocks , a.'ld the 
coef~icient hand the max_~u~ ~a~r.itude . Th~ coeff~cient 0 in
creases li!1e8rly with Jep+!'. fron.-'1 . 2 :'-:-::- ~=-;allow eart~·--1.uake"F . to 
"' . 4 for tho,::~ at a Gert-. -:-.:: ~ _r r.:::: , .9.~j r[.e!1 decreases to \., . ,.,:, at' 
;c,0- 35C km . The var1.n•· io1: .-.•i t:1 'J.<?ptt. shOt,,,,'2 clear inverEe corre 
lation with thl"· distr_::ut .... or o!' ma.ximu:::. stress along the downgoing 
.slat' , ca ... cu:&.:eJ fer sever4 .... slat rnoacl~ 'hy Smith and IoksOz . 
-~i::.:.. larly , the: maxin.i:!!"; rr.a.gr it ude ot di. fferent depths correlate.::, 
:1-2:_::c ... l:: ,..;it~ -·:le -ii.st.:-• .... "'1 .. _..:,:-- o!.' tte irirci;:al str~ss . :.::!"' 
vs.:-::..·:1-:..c:-~s _,:· •L -::oeff:c:..E-r.: ·:: ~1r • .i ~he rare o.!' eart!"..;_'.la.-:e _ _._ 
=-~r.2"-'. fc:- ·ro:!·J sr '3.: loi,. ar~d dt:e'p earthq1Jakes , have an osc:.l ... ato:-~ 
~!'J~.ra::::.!;:r. ,.._:_t:1 a 1-, ... riod of....,_ -':" years . Ibe.::e var:..atior.s a:sc imi·:_,· 
... . a:- \.,~:.ls...: ar:d d 0 t.:f ~-2:i.3:--w:..C~~? a=-e ;r.·;-;,;c:._.!.,v :ie:r:,~1..:!:.::r::-. 



712 

S - 212 

S - 213 

S- 214 

S-215 

NEW ZEALAND SEISMOLOGICAL REPORT 1974 

ADAMS , R .D .: "Statistical Studies of Earthquakes Associated with 
Lake Benmore , New Zealand" . 

Engng . Geolog:y , 8: 155- 169 . 

Lake Benmore,with a capacity of 2 . 04 • 109 m3 and a maximum depth 
of 96 m, is New Zealand's largest artifici al r eservoir . No obvious 
seismic effects were noted during or immediately after impounding 
in 1964, and no special seismic monitoring was undertaken . Never
theless, statistical studies of routinely l ocated earthquakes within 
80 km of the dam reveal that sinc e impounding the frequency of shocks 
bas increased by 

2
a factor between 3 and 6, with a significance of 

9?J' to 98% on a -X. test . The post-impounding earthquakes are con
centrated near the dam,snd upstream from it . The deviation from 
ao even distribution is significant at the 95% level , and the ob
served distribution suggests that activity increases with distance 
out to about 60 km, beyond which it remains constant. The t wo 
largest shocks , of magnitude 5 . 0, occurr ed 11/2 and 61/4 years after 
impounding , and were both within 20 km of the dam . There is oo 
clear corr elation between epicentres and surfac e geology, but preli
minary field studies have shown that micro- earthqua1<:es are sti l l 
occurring near the positions of the two largest shocks . It is hoped 
to carry out a detailed seismic monitoring of the unusual situa
tion st nearby Lake Pukaki, where a natural lake 70 m deep will be 
raised an additional 38 m in 1976, increasing its volume by 5 .5 · 
109 m3 . 

GIBOWICZ , S . J .: "Patterns of Earthqua ke Swarm Activity". 

Annali di Geofi s ica , 26: 637-658 . 

Examination of ten earthquake s warms in different seiamotectonic 
settings suggest that swarms can be classified both by the pattern 
of variation in the frequency- magnitude relation, and by that in 
the rate of occurrence , The coefficient b varies in one of three 
different ways: (1) ~a steady increase,- (2) a steady decrease, 
(3) a decrease followed by an increase after the largest shocks . 
The rate of occu=ence can vary in four ways: (A) hyperbolic decay, 
as in an aftershock sequence; (B) as in sequence with fore shocks 
and aftershocks; (C) complex , with several segments of type A; 
(D) complex , with several segments of type B. 

GIBOWICZ, S . J . : "Two Earthquake Swarms on the Kermadec Ridge" . 

N. Z. J. Geol . Geophys . , 17 : 913- 927 . 

Two earthquake swarms on the Kermadec Ridge , in April 1961 and 
January 1965, occurred in almost the same place, roughly 4° from 
the North Island coast . New Zealand seismograph stations recorded 
about 200 events of magnitude ML • 4 in each swarm . The first swarm 
lasted 2 . 3 days and the second 13 . 5 days . The average values of 
bare: 1,50±0 .19 and 1. ~ ± 0 . 20 , respectively. The frequency
magnitude relation varied during the course of the t wo swarms, but 
the patterns of changes are different . In the 1961 swarm, the 
variation in rate of occurrence has two stages, one similar to that 
in a foresbock sequence, and one like that in an aftershock sequence; 
the 1965 swarm followed the pattern typical of aftershocks . 

SUTTON, D . J . : "A Fall in P-wave Velocity before the Gisborne, New 
Zealand, Eart hquake of 1966" . 

Bul i. Se ismol". Soc. Amer. , 64 : 1501 - 1507 . 

A fall in P- wave velocity before the Gisborne earthquake of March 
4 , 1966, T s indicated by arrival - time residuals of P wav.es from 
distan;; earthquakes recorded at the Gisborne seisz::ograph sta.;ion. 
Residuals were averaged over 6 - montt intervals from 1964 to 1968 
and showed ao increase of about 0 . 5 sec , implying later arrival 
times . The change began about 480 days before the earthquake. 
This precursory time interval is about that expected for an earth
quake of this magnitude (ML= 6 . 2), but unlike most other reported 
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instances , there was no o~vious delay between the return of the 
VP I uc tty to normal and the occurrenc" of he earthquake . Similar 
analyses were carried out over the same period for two other New 
7,ealand stations ; at Karapiro there was no significant variation 
ir, mean residuals, and at Wellington the scatter wa s too large for 
the results to be m0 aningful . Th!\ Gisborne earthquake had a focus 
in the lower crust, about 25 km deep and was deeper than other events 
for which such precursory drops in P-wave velocity have been re -
ported . -

S'•TI'H , W . D . : "A Non-reflecting Plane Boundary for Wave -Propaga
tion Pro~lems" . 

J . Comp . Phys . , 15 : "92- 503 . 

Reflections from the boundary of a model may be completely elimi 
nated by adding together the solutions of the Dirichlet and Neu
mann problems . The formulation is applicable to the solution of 
the scalar and vector wave equations, to dilatational elastic waves 
.,;here mode conversion can occur, and to surface waves . Wher: there 
is more than one component of displacement, the Dirichlet s.nd t;eu 
'Cn.nn condi10ions are applied to alternate components at the boundary . 
The technique is easily implemented for "finite element 11 or '' finite 
difference" calculations . 

:·:ew Zealar,d Seismological Report 1972 . 

!1 . Z . Govt . Printer . 734 pr . 2 ,naps . 

EXCHANGE AGREEMENTS 

The Seismologi~al Observatory isoues the following series of publi-
cat:or.s: 

E-bu 1 :~:iI:s . [hese con~ist of thP anr1ual 11 New Zealand Seismological 
Reports" , cor.taining a detailed sun:mary of all standard measurements 
made at stations of the N . Z . networ, , lists of epicentres , felt inten
e"i.::y io.:s. . i;r.d ?. r'!"' ... 2.:"' account cf '"Che principal earthquakes of the 

.S - ~ .!. .. .:.:iz..<: . :-=:es~ are r.:ost-.l~y reprints of papers by members of the 
Cts~r~-~~ory ~taff, ~ut occas1o~ally it has included material not pu 
": !_£:;. -:.~:-:. ~•ls~wLere, such as the Ei),,y - Muir near earthq ake tables , a.r.d 

:1;;-s.;r!.}. ti•:e account of !::-e L~~frvatory and its work issued to con1"c 
:'':":'°C':" 1~legates . 

s A-tu~le::r,s . ';:c.ese a.re cyclo2tyled sheets giving preli1"inary readings 
f:-o:r. Wellington and a ~cta.11 selection of well-distributed outstations . 
: :.~:: TI't; issui:>C. .:'ort::i •~-=-- •- :y ..- ,:- o!"'serva torie s a~d data cer. tres r.eedir.g 
ra;,i..:i accesE to Ne-..i Ze:.ils.::j ri::: ad.inis, and are r.o .. 1:-:ter.c.ed to have a 
~~Ge ~irculatic~ . 

!~~ c ~~=~v&-:ry ~::2 ~ ~ ; 
u::~,- :;:"' ::_s - ·~::e- _;-::.:. . Sta ... _ r. 
2 - a.:·.:: E- i" .. :-:.~s .;:..: ·,, ~:, 2.!.'.1 
· :.-;- .::-~er:. ! . ~ .., :,.:•:·:i.:.;--e::.E"r: 

cas~d to consider excha~gf sgr~eme~ts f0r 
-~;~~s-~~g tte A- s-ri~3 =or~a:!y recei~e 

~-o~~ re~~esti~g tte E- ~~=ies alsc ~ece~ve 
~a~~l~~a:PS ~aili~g p=cced~res . 
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LIST OF MAPS 
(in pocket inside back cover) 

1 . Epicentres of Normal Focus Earthquakes in 1974 . 
2 . Epicentres of Deep Focus Earthquakes in 1974 . 
3 . lsoseismals for the two earthquakes of 199'4 

September 20 (Origins 74/582 and 74/583) and 
the earthquake of 1974 November 5 (Origin 74/704) . 

ERRATUM 
In the epicentre maps accompanying Reports E 150 to 153 inclusive 

(1968, 1969, 1971 and 1972) there is a discrepancy between the size of the 
spots used to indicate the magnitude classes on the map and in the cap
tion, which makes the shocks appear one magnitude too large. 

Difficulty has been experienced in standardising the sizes of the 
spots from year to year . Confusion can be avoided if it is noted that in 
each case the smallest spots indicate shocks whose magnitude is less than 4. 
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