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“ere recorded.;flve irom the Benioff zone beneath New Britain’

SUMMARY

Earthquakes which ocvurred in the New Guinea/

= Solomdn Islands region, 'and Jnten81ty data for Papua New

Guinea felt earthquahes are listed for 1969. . The level of
seismicity was relatively low. compared with 1967 and 1968.
One earthquake (in the Solomon Islands) had a magnitude greater

.“than ¥ 6.9, ard fourteen eartbquakes had maqnltudes between
. 6 and 6. 9 i

The highest level of seismic act1v1t% was alogg ‘the.

noffhern region of the Solomon Sea between 151" -and 155" E.

Four small isolated areas of relatively 1ntenSe activity were
recorded in the Solcmon Islands The Bismarck Sea seismic

sZone was relatively inactive, no earthquake being recorded

from the central part of tke Blsmarck Sea.

P

it

Sxx earthquakes with depths greater than 300 km

and northern Bouga1nv111e, and one 533 km beneath the Solomén
Islands near bantafvsabel Island. The last provides further
evidence of a contorted; possibly fragmented, near-vertical

nwdeseendzng llthesoherlc slab beneath the Solomon Islands.

Isoselsmal maps. were drawn for the six e“rongest

earthquakes in “Papua New Guinea; maximum intensities for these

vents were oqls A8 V-VI, and damage was negligible.

The magnltude/frequeney relation for 1969 was

:4"/165'\\‘.\’ = 7.67 - 1.08M
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INTRODYCTION

The Yew Guinea/Solomon Islands region (lat. 00-1208,

O o) . . . ..
long. 1307°-165"E) is in a zone of pronounced seismicity sur-

rounding the Pacific Ocean, and each vear the energy release
from earthquakes in this region is between five and ten per
cent of the Earth's total (Gutenberg & Richter, 1954).

In recent vears the realization of the importance
of the study of the seismicity of the region has led to a 1arge
increase .in the number of seismograph and accelerograph
stations installed. In order to provide up-to-date earthquake
statistics and to keep abreast with the large amount of seis-
micity and earthquake intensity data being recorded, the
Australian Bureau of Mineral Resources, Geclogyv and Geophysics
* (BMR) makes extensive use of computerlzed storage and retrieval
systems (e.g. Denham & Byrne, 1969) and produces annual reports

‘contalining analvses of the 1oca1 seisnicity, and descriptions

of earthquake damage. This ‘report descrlbes seismic activity
for the vear 1962 and in general it follows the form taken
by previous reports (Denham, 1971; Denham, L9(4) “hlch covered

the same reglon for 196/ and 1968.

.. Data on selsm1c1t\ of the region feor other earlier
periods can be found in Gutenberg & Richter (1954), Brooks
£1963), Denham Byrne, & Wilkie (1968), Rothe (1969), Curtiss
(1973), Everlngham (1974), and in routine publications of the
U.S. Department of Commerce (CGS) and the International
Selsmologlcal Centre (ISC)

Details of 1969 earrhquake fault—plane solutions

and accelerograph data are not presented here as they are
dlscussed elsewhere (Denham, 1975; Denham, Small & E\erlngham
1973; Rlpper in press). However, earthouahes for “hlch

these datd are avallable are llsted

Because there are no fac111t1es for BiR to gather

i

felt repbrts or to study particular earthquakes in either

Irian Jaya or the Solomon Islands, the coverage of the region o

v

is 1ncomnlete.' Furthermore, as seismographs were not operating :

in Ir;&g Jaya during 1969, the detect&on'of earthauakes in that
region isvaot as effectlve as wished.  "Because of these factors

results from Papua New Guinea are empha31sed

There ‘are two 1mportant reason$ for the stud3 of
regional selsmlcltV' , \ T
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o . The firs. concerns economic problems associated
with earthquake risk. As a. cnuntrv develops, more money 1is
invested in capital works. It is therefore important to know
where earthquakes are likely to occ¢ur. and also what is the
likely risk of damage from earthquakes so that steps can be
taken to diminish that risk. In Papua New Guinea for example,
the earthquake risk was small until the late 19350s because

of the sparse population and the absence of any large
buildings and structures likely to be seriously damaged by
earthqguakes. Until recently the ‘only buildings of any
significant value were single-steorey Australian-type timber
houses and small hospitals and churches, and earthguake-
resistant designs were still not required by government re-
gulations at the end of 1969. However, the situwation is

‘chqnalng rapidly and considerable dexelopment is now taking i

blace in areas -of high earthquake risk, both on the New ,
Guinea mainland and on the islands of Bouga1nv111e and New
Britain. It is therefore highly desirable for the earth—f"
quake risk to be assessed quantitatively, so that it can be
considered in the design and constructlon of buildings.

-t The second is to assist in the unders»andlng of
the tectonic processes -at work in the’ area. The zones where -
earthquakes occur identify the regions which are tectonically .
active and delineate such features as mid-ocean ridges, -active
faults, and dipping lithospheric slabs (Isacks, Oliver, &
Sykes, 1968). Furthermore, it is possible to make some de-

‘ductions about the properties of the crust and upper mantle

by studying earthquake locations and how the energy is
radiated from the source (Molnar & Oliver, 1969). Eventually
it is hoped to be ‘able to predict earthquahes, and reports
such as this will provide basic data to achieve this end.

- The structure and se’sm1c1t\ of the area are de-
scribed bv Thompsaon & Fisher (19653) and Denham (1969). Figure
1 shows the maln tectonic units and the zones of shallow
seismicity in which about 70 per cent of earthquakes happen.
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TERMINOLOGY

Seismicity terms used in this report are brieflyv

Hypocentre (or focus) -~ position. of initial rupture cau81ng

the earthauake.

Fpicentre — point on the surface vertically above the

Magnitude

Intensity

Depth (DPH)

‘hvpocentre.

'~ depth of h&pocentre.‘ | ;

'size' rating of earthquake 1ndeoendent of placeﬁe
of ob%er&ablon. MS - surface wave determination;
B — body Wave (longitudinal wave) determiunation;
ML - local (Richter) magnitude; M - unlfled ' B
surface wave mgnitude derived from weighted
average of MS and MB aad ML. converted to MS
equivalent via standard formulas (Ripper &.Smlth,
1971). 1In this report values of MS and MB are
obtaired from CGS, and ML from Port Moresby

‘Geophvszcal Observa;ory results.

degree o; shaklng at a spec;fled Dlace

generall glven on ‘the Modified. Mercalll
(MM)- SC&LE),

Isoselsmal llneq - mapped boundarles between areas'! having

successive latensn;y rat 1ngs .

Magnitude/frequen&y relation - usually given by the formula

log N = A ~ bM, where N is the number of earth-
quakes with. magnltude equal To or greater than:

Y for a glven area in a given tlme' A 1ndlcates
the level of activity and b relates the number
of earthquakes with magnitude M to ‘those watb
magnitude M + (Fig. 3) :
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¥ 3 ' SETSMOLOGICAL INSTRUMENTS

™

Seismographs

o Eighteen permuanent seismograph stations were
occupieé;in(the New Guinea/Solomon Islands region in 1969.
Six.were controlled by the Port Moresby Geophysical Otser-
vatory (PMG, GRK, KDB, LAE, MOM, and WAB), one by the Geo—~:
logical Survey of the British Solomon Islands Protectorate
(HNR), one by. CRA (Bougainville Copper) at Kieta on Bougain-
ville Island (KQ4) and ten by the Volcanological Observatory

at Rabaul (RAB, ESA, TBL, AGE, and thetRppgul local network -

Stations RAL, SUL, TAV, VUL, WAW, and KET). o 3

\

Station descriptions are given ﬂb T&ble”l,;decails

of station instruments in Table 2, and pogitions of the
stations are shown in Figure 2. W N S % ‘
o - i n i

v

The. station at Wabag (WAB), ?ﬁ ,

in'1968§ operated usefully throughout th@ Yeariﬁét was the.
mOSt westerly station in the network. o ,

\ | ' The station at Momote (M M) o0 Mants Island éom-
menced operation in October 1969 anzg~“improved the network,

-

. being the only station to theAgﬁfth;cf the active zones (Figs.
l.and 2). The station :at Kieti (KOA) commenced operations L
during August and it also improved the accuracy of hypocentral |

data, particularly 'in the Bougainville region. . (

e i ! -
| y .

Uy

il \ ‘
A second accele%Ogr?pb was installed on hard rock
at the Ramu hydroelectric sit@ (Intake) in July 1969, This _
tcok the number of MO2 accelerographs operating in Papua

New Guinea to eight. Station details are listed in Table 3

(see also Fig. 2). e
e rﬂ,./:’ h."":"??:;::i»_,’_f{{:”' |
. }/f‘ EARTHQUAKE DAT*«":‘
‘ e A y
- N L N p

v
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P

hypocentral data ‘used in this report. . Becausé€ of the im_'ﬁyﬁ
proved seismograph network it was found ﬂnn@cessaryhmo usg?“ ¢

the“Obsenvatony's go@puter program to obtain hypocentres
(in previous yearSJ(e*g. Denham, 1971) it had been used;,
mainly for earthQUakeg with small magnitudes), oo
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iake Data Reports were thi. main source of .
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The instrumental earthquake data for the region
were supplemented by felt- intensity reports. f{rim observers
in a network established’throughout:Papua New Guinea by the
Port Moresby Geophysical Observatory and the Rabaul Volcano-
logical Observatorv. Some of these reports were obtained
from questionnaires completed whenever an observer felt an

frearthquake other reports were obtained’ by means Of quest-

ionnaires- issued when a’ large earthquake ‘occurred.

Table 8 lists parameters: of the 332 earthquakes
located' in the New Guinea/Solomon Isliands region during 1969,
and Table 9 is a print-out of all thewfelt reports.

: Table 4 lists the large, more,importént*earthquakes
for which unified surface wave magnitudes (M) of:6.0 or more

‘ have been estimated bv Ripper_ & Smith,(1971).

Table S5 gives h\pocentral data for earthquakes”for
Whl&h 1soselsmal naps were drawn.

1 Table 6 llStS earthquahea whlch trlggered acceler-ﬂ
ographs, and the maximum accelérations found by Denham et al.

(1973) from digitized accelerograms. i
- ‘J

Table 7 tabulates earthquakes for “hlch fau ~p1ane “
" solutions have been carrled out by Ripper (in press;. B

) Plate 1“1s’a plot of those ea”thquake recorded
by five or wmore stations and having a magnLtude (MB) of 4. S

. or greater. ‘The plot is not complete for the magnytude

-compdred with 1967 and 1968. ,For example there were only ,

ranges MB 4.5 to 5.0 because some earthquakes in thls range
were recorded by less than '5 stations, the number’ required

by CGS to determlne a solutlon

‘Figures 4-8 show 1ntenslty data for the more im-
portant earthquakes in Papua New'Guinea. The MM v 1soselsma1
has® been drawn where possible in order that dlstancellnten51tv
relations can be compared. However, other isoseismals are
omitted because of the lack of data available from thesr

‘relatlvelv m11d earthquakes.

EARTHQUAKE: ACTIVITY 1969 .

The level of seismic activity during 1969 was low

127 earthquakes w1th MB > 5. 0 during the year compared Wlah

'149 and 189 in 1967 %nd 1968 respectively. One major earth-

quake (MS 7.1) occurred on 5 January beneath Santa Ysabel
Island but onlv slight damage was reported. Seriously damaging
earthquakes d1d not occur 1n the New Gulnea/Solomon Islands

reglon.“ .
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The spatial. distribution (Plate 1) of the earth-~
quakes was similar :to that of previous years,. and all major
earthquake prov1nces were represented. As . usuﬁl the highest
level of seismic sasctivity was along 3he northern region of
the Solomon Sea between 151 and 1553 E. Four small isclated
areas of relatively intense activity were recorded in the
Solomon Islands. The Bismarck Sea Seismic Zone (Denham,

1969 ) was relatively inactive, and no earthqnake was. recorded
from the central part of the Blsmarck Sea.

Six earthquahe w1th depth greater than 300 km were
recorded five from the" Benxoff zone beneath New Britain and.
northern Bougalnv1lle and one (13 July) 533 km beneath the
Sclomon Islands near Santa Ysabel Island. The last provides
further evidence of a contorted, possibly fragmented, near-
vertical descendlng lltbospherlc slab beneath the Solomon

~;Islands (Denham 1974).

€.

A plot of magnltude versus frequency (Fig. 3),
us1ng Ripper & Smith%s (1971) unified magnltudes showed a
'b!' factor of 1.08 in the magnitude range M = 5.0 to“6 4.

Everlngnam (1974) obtained some“hat different results .
for the interval 1900-1972 VlZ ‘

0.5 ' 1
0.97 . ‘ =
‘There is no ev1dence in the 1969 data of such a change 1in b.

ol

MS 62" ‘ b
MS  6.2-7.9 b

o

. More importart felt earthquakes will now be dlS— l
cussedb "Local times are used in these discussions because 1
of the/relevance to ~observed: effects but- the -data in Table/

8. areTglven in UT. | ‘ 7

Solomon Islands, 5 January, 23 /26 40 (130 EMT) f
Focal depth 47 km “B 6.4, MS 7. 1. The earthquake occurred
Just before midnight beneath Santa Ysabel Island. The, area
within which the seven recorded aftershocks occurred was a
‘'broad ellipse with its longer axis trending northwest over a
distance of about 60 km. The -Honiara Seismological Obser- ‘
vatory Preliminary Bulletln (1/69) gave the following brief

details:

N

< 'Sl%ght damage at Santa Ysabel Island villages of

© Buala and Tasia. Also felt at Honiara with
1nten81ty 4. Ground cracked below sea-level.

R - Ripper's (1n press) fault—plane solutlon was - normal

dip-siip.

RN
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Long Island, 10 March, 16 34 18 (150° EMT). Depth 206 km,
MB5.8, ML 6.8. This earthquake, the largest of four noted
in. the region during the year, occurred during the late after-
no&n when many people had finished work for the day and were
travelling or were active outdoors, so that the low intensities
were generally not noted. Seventy-seven intensity questicn=
"naires were answered and an isoseismal map was drawyn (Fig. 4).-
It is difficult to position the isoseismals accuratiely because

/the*éﬁrthquake was. deep, and intensity effects were thgréfcre

i diffused.. The maximum intensity of MM VI was experiencged at

"scattered localities up to about 200 km south and scutliwest
of the epicentre. In the Lae/Kainantu/Huon Peninsula area,

' many observers were alarmed; however, only very slight

samage was reported, e.g. brogen crockgry and minor spliss

_/in wa&erténks. At Okapa (6.3 S, 145.6 E) and Aseki (7.3°S,
71 146.2 "E) 'minor earth falls were noted. Classroom buildings '

"'iand teachers' housgs visibly swaved slowly north-south at
“the Chivasing (6.6°S, 146.6 E) Primary; T School, and some’
difficulty in maintaining bglance wag;keported‘because of
ground waves at Aiyure (6.3°S, 145.9 'E). The intensity at
~Lae, MM IV to V, was sufficient to trigger the Lae Base
imccelerograph. ' ' —

i ‘The poorly controlled isoseismals appzar to be
asymmetric about. the epicentre, and the area of maximum inten-
sities tends t¢ be southwest of it. Similar displacements
of the centres »f isoseismal patterns have been noted pre-
viously for medium-depth eartiiquakes in Papua New Guinea
(Observatory Staff, 1967), such displacements being con-
trolled by the geometry of the subduction zone above the

hypocentre. -
; Ripper's (in press) fault—-plane solution was over;
thrust dip-slip. :

Yewak/Aitape, 9 June, 16 51 16 (150° EMT). Depth 17 km,
MB 5.2, MS 5.3. The earthquake occurred about 20 km of fshore,
‘half-way between Aitape and Wewak, during the afternocon.

It was felt with intensity MM IV withig a radiug of about 100 km

from the. epicentre. At)Dreikikir (3.6°S, 142.8 E) the highest
intensity of V - VI wasﬁindicatEd by movement of small objects
and breakage of dishes.. Intensities are shown in Figure 5.

iJ
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"Saidor; 24 June, ¥3 29 17 3 (150 EMT). - Depth 313 km, E
MB 5.6, ML 6.0. Questlonnalre “ere not alstrlbuted for thlu
eartlhiquake; however, several  completed forms and reports whlqh
were volurniteered showed that damage isvas very restricted.
Intensities ase shown én Figure 5. At the Chivasing Primary

T School (6.6°S, 146.6 E),; 20 visible cracks appeared in partly
completed cement brick walls about 2.4 metres ‘high, and a.

new concrete fleoor in ore of the, clas rooms was cracked in
three places. Pupils and teachers "ore alarmed and ran outside.
Bookg chturgs and grocerles reportedlv fell ‘at Kabwum
(6.2°S; 147.2°E); and minor landslides were ooserved at

' Garalna 250 km south of the eplcentre.

‘Bipper's (in press): fault-plane solution 1s strike-
Sllp. f N o | o

Lae, 2 August, 14 30 29.2 (150° EMT). Depth 17 Xm, ‘
MB 5.3, ML 5.7. Although its magnitude was relatlvelv small, -
the eartthake shook Lae noticeably [MM'V) because of its o
proximity -to the town. An aftershock, who&e eplcentre was
not listed by CGS or ISOG .and which occurred four minutes

after the nain earthquake was felt in Lae with intensity

MM 4. 'Both earthquakes trlggered the accelerograph at. the
Lae Institute of Technology. ' Several unlisted aftershocks
were recorded by the Lae selsmograph during the first two

days after the main earthguake; activity ceased during the
third day.. The S-P intervals of the aftershocks were about

‘tive seconds which suggests that the aftershock zone was
_about 40 'km, from Lae. ,

The intensities for the main earthquake are shown
in Flgure 6. Damage did not occur, and residents were
génerally not alarmed. A minor sea wave at Lae (reported “by
a newspaper but not noted oin any questionnaire) was probably
generated by submarine siumping which, owing to-seasonal
influences on coastal sedimentaltion, is more readlly
triggered during August and September iEveangham 1073)

Several questlonnalre replles from the Rabaul area‘
suggested that the first earthquake was felt there with )
intensity MM III-IV. However in view of the large distance
from the source, the fact that people’ mmch closer in western
New Britain did not. feel anyfeffects and Rabaul was shaken

several times during the next few days (see below, 3 August),g

it seems highly probable. that the reporters were confused ,
about the date of the shaking and that thev “ere referrlng a
to a different earthquake. Such confusion can arise because
questionnaires are generally not received until about & week -

after an earthquake has happened.

Sy
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 Southern Now Ireland, 3 August, 10 22 32.0 (150° EMT).
Depth 65 “km, B 5.3, ML 6.1. The earthquake was. felt clearly
(Fig. 7) in the Rabaul area (about 100 kmn west of the epi-
‘centre) and in the southern half of New Ireland. Intensities
of V~VI were common, and only very slight damage was reported °
in both these areas. 4n exception was the Malabunga T School
(about 30 km southwesc of Rabaul) where unspecified 'consid-
erable® damage to a brick structure was reported. /At Lambon
IsLand, of f southernmost New Ireland, an observer'reported
that 'pwo full 1000 gallon tanks danced a tango. -The in- |
tensity at Panguna, MM IV, was not suff1c1ent to(in«gger the

accelerograph.

Five aftershocks were felt in Rabaul with inten- p
sities in the range MM II-IV during the 24 hours after the main
earthquake;. however, they were not large encagh to be.listed
by CGS or ISC. - - ‘

~ XNorth Solomon Sea, 5 August, 02 32 25.8 (130 EST) i
Depth 69 km, MB 5.4 *ﬁL 6.7. The earthquake occurred
veneath the:Sdlomon Sea between southern New Irelard and
northern 80uga1nv111e Island during darkness very early in

Lthe mornlngv ‘people were awakened durmng various stages of

_ the 'quaking/ there was negligible damage hence intensity
data were difficult to assess, e.g./inless it was danger-
ously large a tsunami would not be bbserved Intensities
are shown in Figure 8. VWithin a rﬂdluq of about 250 km from
.the epicentre, intensities of M{ IV oy’ more were experlenced

. The Rabaul and Kie;ta/Panguna intensities were about MBI V;

© the accelerograph at-Panguna was triggered but that at

Rabaul was not. Later experience has. shown that the reason
for the non-triggering at Rabaul was that the instrument

was sited ir-a flat 10“—1v1ng area of the town where inten-
sities are aiways lo“er than the average 'intensity in the
area as .a whole, o v
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DESCRIPTIONS OF SEISMOGRAPH STATIONS

Wanliss“Street (R) ™) .,

- (HWSSN) Worldwide Standard Selsmograph Neuhork station
(*) :

(R)
(P)

‘NAN'

Rabaul harbour network

4

Operated by Rabaul Observatory
Operated by Port Moresby Observatory (BMR)

‘é‘r

b

CTABLE 1.
Placse’ Code Lat.% ‘Long.E ‘" 'Elevation ‘Lithological foundation
. o (metres) ' 8
~ Agenahambo ' (R) AGE .08 48 49 148 05 S6 305 3Uqéoﬁsolidated;yalcaﬁiéhash
Esa'ala (R) ESA o 09 44 18 150 48 51, 46 - Granite gneiss"
Goroka (P) "GRK .06 04 52 145 25 45 1579 Alluvium
Honiara (WWSSN) . HNR 09 25 56 159 56 50 C72 Coral reef
Kbnedbbu‘(éj DB 09 28 23. 147 09 11 35 ' Eocene cherf ) |
Keravat (R) KET 04 19 59 . 152 02 11 20 Coastal alluvium .
Kobuan . KOA 06 15 27 155 37 08 . 65 Andesite flow
Lae (P) LAE 06 40 23 146 5448 50 Alluvium | S
bbmo..e (p) MOM 02 04 28 147. 24 41 10 Coral
Port Moresby (EWSSN) PMG 09*24'33 145'09 14 .67 Eocene chert
Rabaul (WWSSN), “RAB 04 11 29 152”@0‘11 184 Basalt flow {
‘ Rabglanakaia (R) (™) " ‘RAL 04 13"13(; IS%W}Z 07 91 Unconsoiida*ed volcanxc ash . .
_Sulphur Creek (R) (*) ‘SUL 04 15 10 152 11 33 08 ~ Unconsolidated volcanic ash .
“"~Tayurvur (R) () - _ TAV 04 13 52 152 13 13. 27 Andesitic flow
" Tabele (R) N ‘7 TBL. 04 06 05 145 00 41 180 Basalt flow |
V&ican (R) (*) VUL v 04 16 58 152 08 45 332q ‘ Unconsolldated volcanlc ash ©
‘ | “ [i e | oote g . :
‘Wabag (P) WAB 05 29 41 145 43 42° 2032 Weathered limestone A
04 11 40 152 10 52 °25 Basalt flow | o

0



2. 70

~ TABLE 2. INSTRUMENTS AT SEISMOGRAPH STATIONS
_ ’ Seismometef Recorder N System Magnification “Remarks
Station B 3 : g}
Type Comp  To Type Speed Tg.
. - {s) : mm/minute  © {s)

AGE Wil Z 0.6 Wil photo 60 1 0.25 3000 | Underdamped 7
ESA Ben Z,N,E 1.0 Ben. film 15 0.2 38000(Z),18000(N,E) Critically damped /7
_ESA Ben Z,N,E 1.  UED photo 30 60 2000 at 1 s Critically damped
" GRK W/L z 1.0 _ UED pen 60 - 5000 at 1 s | |

0 : .
- HNR g Geotech Z,N,E 1.0 ' < UED photo 60 0.75 12500 at 1 s h’o‘rlq_' Standard SP
HNR, Spr Z,N,E 15 LUED photo 15 100 | 3000(Z),1500(N,E) at 20 s  Korld ‘Standard LP

KDB Wil z 1.0 UED pen 60 - 10000 N :

KET - Ben Z2,NE .2 ﬁilm - 15 0.2 unknown Criticali& damped
KOA Wil z 1.0  Helicorder 60 40000 ,__::;
LAE Wil Z 1.0  UED pen a0 - 5000

NOM Wil z 1.0  Photo drum 60 .2 5000 at 1's Critically damped
PMG' Geotech  Z,N,E 1.6 UED photo 60 0.75 50000 at 1 s World Standard SP

PMG Spr Z,N,E 15 UED photo 30 100 3000 at 20 s World Standard LP
PMG ‘Gt z 1.0  Spr photo 30 1.7 /10000

'PMG W/A N,E 0.8 Spr photo 30 - . 2000

PMG “PE z 15 Spr photo 30 1S 700 at IS s Overdamped L
PG Spr H N,E 15 Spr photo 30 15 700 at 4.8 s . Overdamped |
PMG ¢ DTM z 4 Mag. tape 18 (ft/hr) 0-100 k " 5 displacement chnls

and 2 velocity chals



ﬁégi ga,Seiséoheter Recorder System Magnification Remarks
aNStation ' ' ‘
“Type " Comp To Type Speed Tg
‘ o . (s) mm/minute (s)
RAB Geotech Z,N,E 1.0  UED photo 60 0.75  12500(Z),6200(N,E) World Standard SP
RAB’ ‘ Spr Z,N,E 15.0 UED photo 15 100 750 at 20 s World Standard LP -
"RAB - Ben z 1.0 Helicorder 180 - 4000 at 1's ‘Critically damped
RAB Omo . _N,E 5.6  Smoked paper 2% - 12(N),10(E) | \
RAB W/A N,E ¢ 0.8 Photo drum 60 - 2800
C RAL .. ““Ben Z ° 1.0  Helicorder 60 0.2 11400 Critically damped
SuL Ben z 1.0 "Helicorder 60 .2 2850 Critically damped
TAV ~Ben z 1.0 Helicorder 60 .2, 11400 Critically damped
TBL Ben 'z { 1.0  Photo drum 60 .27 1350 ; Critically damped
“x A o ) ) , B s
YUL Ben Z ¥(J- Helicorder: 60 .2 11400 ‘ “ Critically damped
& “ ‘ l /::f ’ ¢ bl
L /WAB Wil z 1.0  Photo drum 60 1.5 25000
CRANC . Ben Zs, 1.0 Helicorder 60 - 11400 Critically damped
: & | ke : Ty - -
) Wil = Wilmore; Be Béhioff; W/L = Wilson-Lamison; Gt = Grenet; W/A = Wood-Anderson; Spr = Sprengnether -
& t((H = horizontal) ”?E = Press ¥wing; Omo’ = Omori;'UEp = Uniied El%ctfbdynamigs; DTM é:Seismbgrdph sysfém
developed by Department of Terrestrial Magnetism. ; ‘

TABLE Zw(ZOntinuqd)
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ACCELEROGRAPH STATIONS

. TABLE 3.
Location Number of Type Lat-°s Long~oE Owner
instruments

Capé Hoskins 1 MO2 05 28.2 150 25.8 Harrison & Crossfield Pty Ltd
Honiara 1 MO2 25.9 159 56.8 Geological Survey of the British

o ‘ Solomon Islands
Lae L2 M02 06 42.8 ' 146 59.4 Papua and New Guinea Institute of

) Technology, Lae
Panguna i 1 - MO2 06 19.5 155 29.1 Bougainville Copper Pty Ltd (CRA)
Rabaui. f 1 MO2 04 13.2 152 10.6 Commonwealth Department of Works
Ranu Damsiteﬁj 2 MO2 06 14.7 145 58.7; Coﬁmonweal;h Department of Works
(Yonki, Intake) ) '
Wewa'k - f “1 "MO2 .03 3S.4't 143 41.2 - Commonwealth Department of Works
/,‘(

-
{7

o

e



t

LARGE EARTHQUARFD (M. 5.9) IN THE NFH GUINEA/SOLOHON IS

TABLE 4.
REGION, 1969
D M M S Depth Lat.®s Long.®E MB M  Number of
(U.T.) (km) . stations
05 Jan 13 26 39.9 047 08.0 158.9 6.4 7.1 095
09 Mar 13 47 . 59.4 D14 04.1 135.5 5.5 6.3 041
09 Mar 14 39 04.2 033 D4 .1 135.6 5.5 6.0 048
10 Mar_ 06 54 17.6 206 05.6 . 147.2 5.8 6.4 077
16 Apr 01 22 47.5 039 15,5 151.0 5.7 6.4 070
18 Apr 12 32 05.4° 035 04 152.7 5.5 6.0 060
28 Apr 19 39 05.5 077 07.9 158.8 5.7 6.3 081
31 May 23 56 21.6 405 04.9  '154.2 5.5 6.1 126
14 Jun 053 22 56.8 062 07.9 139.0 7'6.0 6.6 111
24 Jun 053 29 -3 113 05.8 146.8 5.6 6.0 107
26 Aug 16 58 02.3 059 05.8 151.2 6.3 093
06 Sep 14 49 55.9 015 08. '8 157.8 . 6.2 066
06 Sep 17 08 05.2 010 08.9 157.9 5.8 6.4 069
07 03 06 02.2 033 08.9 157.7 5.6 6.1 057

‘Seb




TABLE 5. EARTHQUAKES WITH INTENSITY DATA

i

DM H M S Depth Lat.’s Long.°E M Max int. Approx.
‘ ' ‘ : {(km) . (MM) MM IV radius
s f (km)
10 Mar 06 54 17.6 206 5.6 147.2 6.4 v-vI. . 220
09 Jun 06 51 16.1 17 3.2 142.9 5.5  VoVvi 100
24 -Jun 03 29 17.3 115 5.8 146.8 6.0 v 150
02 Aug 04 30 29.2 17 6.5 146.9 5.6 v 120
v v 4
05 Aug 00 22 32.0 65 4.2 153. 5.9 ¢ vi 130+
05 Aug 16 32 25, 69 5.2 153. 5.9V S 27047

r;' o P )
Qe

Note: Max. int. - this intensity orcgreater observed at three or more
localities.

gl
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TABLE 6. ACCELEROGRAPH TRIGGERINGS, 1969
‘D M M M S pPH Lat.®s Long.®E N Station  Max acc
” “ (k) " mass?
~07 Jan 01 13 14.1 7 6.2  146.4 5.6 Yonki 140
07  Jan 01 14 14.1 97 6.2 146.4 . 5.6 Lae Base
25 Feb 04 55 28.2 70 6.1 154.7 5.2 -Panguna
10 Mar 06 54 17.6 206 5.6 147.2 6.4 Yonki 400
. " ', : b g “
10 Mar 06 54 17.6 206 5.6  147.2 7 6.4 Lae Base |
0S8 May 22 37 16.8 76 5.6 146.2  'S.4  Yonki |
‘Jun 09 26 10.6 114 5.6 145.5 5.5 Yonki
24 Jun 03 29 17.3 ‘113 5.8 146.8 6.0 Yonki 650
24 Jum 05 29 17.5 113 S8  146.8 6.0 ‘Lae Base
02 ~Aug 04 30 29.2 .17 6.5 = 146.9 5.6 Lae Base
02, Aug 04 34 53 - Aftershock - Lae Base
05 Aug 00 22 32.0 65 4.2 155.0 . 5.9 Rabaul
24 Aug 12 39 30.1 .39 7.3 148.1 4.6 Lae Base
07 Sep 08 40 34.3 173 6.6 155.4% 5.6 Panguna 590
12 Sep 1z 59 38.1 165 5.8 147. 4 4.2 Lae Base
16 XNov 05 40 22.2 57 6.5 155.0 5.2 Panguna 390
o 65 6.5  .155.0 5.2 Panguna

16 “Nov 05 44 01.6




TA&LE 7. E&RTHQUARES NITH FAULT- PLANE SOLUTIONS 1969
0 (in Rlpper, in press)

M H M S Depth Lat.%s Long.%E M Type
' ; - (km) ‘
‘Jan 13 26 39.9 47 5.0 158.9 7.1 Dip-slip normal
‘Mar 06 54 17.6 206 5.6 147.2 6.4 Dip- slipzoverthrést
Apr 01 22 47.5 39 3.5 151.0 6.4 Strike- slip |
) : ‘
May - 23 56 21?§ 403 4.9 154.2 6.1 D1p slip normal
Jun” 83 22 56.8 62 7.9 159.0 6.6 Strike-slip
Jun - 03 29 17.3 113 5.8 146.8 6.0 Strike-slip
Jul 01 55 20.4 6 + 3.4 ' c144.8 5.9 Uncertain
Aug 16 58 02.3 58 -5.8 151.2 6.3 Dip-slip overthrust
Sep 14 49 55.9 115 . | 7. 6.2 Dipéslip overthrust
Sep . 17 08 03.2 8.9  157.9 6.4 Dip-slip overthrust
[
< o
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¥R MO DAY HR MN SEC  LAT.  LONG. DEPTH MAGNITUDES. STN
| CGS OTHER  RICHTER
) BODY SURF  SOURCES /LOCAL .
. : ‘ WAVE WAVE ‘ ; .
69 01 0% 10 28 34.9  6.2665 148.849E 058 490 T 70 MU PMG. 0
69 01 05 11 03 28.1  5.273% 149.862E 037 4.50 5.50 ML PMG 9
69 01 05 11 47 38.9  6.2455 146.465E 117 4.60 | 7
69 01 05 13 26 39.9  7.9755 158.909E 047 6.40 7.1 7.50 PAS 95
69 01 05 14 21 30.9  7.985S 158.788E 039 4.80 | 6
69 01 05 16 36 27.2  7.557S 158.387E 033 ¢.80 * 10
69 01 05 20 14 25.7  7.812S 159.419E 060 4.90 10
69 01 06 01 04 52.1 8.1945 159.7008E 033 4.80 15
69 01 06 02 05 39.9  &.8295 157.441E 033 4.90 12
69 01 06 03 06 10.9  9.042S 157.560E 043 4.90 10
69 01 06 08 15 24.2  8.568S 157.539E 024 4.30 v 6
69 01 06 15 39 00.9 10.507S 164.466E 632J6-20 6.8 7.10 PAS 38
69 01 06 16 42 31.1 10.733S 164.486E 033 4.80 12
69 01 06 17 06 15.8 10.890S 164.373E 033 5.00 17
69 01 06 17 25 41.8 - 3.0855 139.478E 033 8
69 01 06 17 33 40.5 10.707S 164.383E 033 5.40 39
69 01 06 18 16 46.0 10.820S 164.270E 029 “ 6-
69 01 06 20 13 07.2. 10.509S 164.402E 046 4.50 “ 12
69 01 06 20 40 11.4 10.428S 164.582E o33€4.46 10
69 01 06 20 59 55.9 10.567S 164.433E 033 4.70 16
69 01 07 00 40 54.7 10.746S 164.393E 033 f 8
69 01 07 01 14 14.1  6.1925 146.444E 097 5.30 5.70 ML PG 30
69 01 07 0340 48.9 10.741S 164.493E 033 4.50 | 10 -
69 01°07 07 28 59.4 9.3065 157.462E 033 8
69 01 07 17 46 ¢5.8 10.7625 164.413E 029 5.30 36
69 01 07 18 11 21.3 10.701S 164.510E 033 .90 9
69 01 08 03 33 23.8 5.524S 152.419E 058 4.80 '5.30 HL PHG 9
690108 1847 26:6 7.9605 159.012 E073 5" 0 . 10
69 01 09 ,12°23 40.5  6.6225 123.124§ 068 5.10 5.00 ML PMG 42
69 01,09 13 43 08.3 6.6165 148.022E 066 5.00 5.00 ML PMG 26
69 01 09 15 48 00.4  6.744S 148,119 068 .20 «.90 WL PHG 12

TABLE 8. EARTHQUAKES IN THE NEW GUINEA/SOLOMON ISLANDS REGION, 1969




“TABLE 8 (Continued)

(1

YR MO DAY HR MX SEC  LAT. LONG. DEPTH  MAGNITUDES _ STR
. CGS OTHER RICHTER 7
; ‘BODY SURF  SOURCES - / LOCAL
N S N . 'AVE BAVE e
69 01 09 16 32 51.7  7.790S 158.745E 031 4.90 6
69 01 10 08 24 38.5  4.9925 153.576E 060 5.20 e i
69 01 10 17 09 45.0 10.707S 164.406E 033 5.30 .. = o z
69 01 12° 02 19 51.6  7.137S 146.265E 188 | AT 7
69 01 iz 09 07 24.0 10.515S 164.303E 047 4.80 12
69 01 13 08 55 03.9  7.965S 158.883E 048 5.70 . 7} . .47
69 01 14 12 35 37.2 10.8635 164.405E 016 5.20 Ce 26
69 01 16 12 17 33.7  5.5315 141.936E 033 4.90 . e
. 6901 16 15 51 46.5  5.505S 153.214E 053 4.90 5.20 ML PMG 12
69 01 18 13 57 03.0 10.521S 161.685€ 037 4.60 ;: 10
69 0119 10 43 56.4  5.5335 147.960E 033 4.70  4.60 HL PHG 9
69 01 20 04 46 10.2 10.170S 164.544E 033 5.00 5.1 T TN
69 61 20 12 24 35.2 10.2915 164.626E 004 5.60 5.8 o s7
69 0120 13 35 19.4 10.3595 164.690E 025 4.60 R
69 01 20 17 33 6.8 10.234S 164.6595'040 4.80 ":“ - 14_
69 0122 04 02 52.0 = 5.9945 153.661E 017 4.90 N | -z
69 01 23 02 55 19.7  6.2665 151.269€ 037 4.50 | 9
69.01 23 21 26 45.2  5.9715 153.468E 043 . 10
69 0125 09 55 56.8 10.4825 164.827E 033 4.30 R 5
69 01 26 04 S8 45.8 10.239S 161-4875 075 5.20 B - 41
69 0126 09 33 21.2  5.5515 149.569E 152 4.50 5.40 ML PHG 16
69 01 26 16 05 00.6 5.8345 153.750E 026 5.10 d o ‘.;;?o‘ |
69 01 27 08 14 44.5  5.578S 148.856E 144 . . §2.7o ML PMG é’8§’
69 01 29 02 4230.0 6.117S 147.386E 033 4.50 ML PMG 9
69 01 29 08 34 51.3  4.6945 153,209E 070 4.60 5.40 ML PMG 30
69 0129 13 50 41.3  6.589S 151.942E 005 4.90 o v
69 01 31 12 06 00.4  4.606S 153.293E 071 4.70 $.80 ML PMG 17
69 02 02 17 35 53.0  5.6875 153.835E 033 o 10
69 02 02 17 48 46.0 | 5.7745 153.487E 059 - | : o
69 02 03 14 42 37.0° 5.7245 153.528E 060-5.10 R
"Wzéméépa 23 00 54.3 4

.88535-153.294E 041




' TABLE 8 (Continued)

YR MO QAV

T

N

0z
02
02
02

9 02
02
> 02
02

02
03

03
03
) 03
03

03
03

03

03

03
03

03

03

03

03

03
03
03
03

04

HR MN SEC  LAT.' LONG., DEPTH MAGNITUDES TN
o o - CGS O'IHER RICHTER
BODY SURF  SOURCES / LOCAL
e e o e hA\;E hAvE i s 1 ,_..M I e e e
05, 19 32 27.7 4.091S 153.158E 033 5.40 ... 4.90 HL PMG 13
09 18 13 06.5 ..5.2215 133.712E 033 | e
15 13 20 19.4° 10.4025 161.241E 127 4.80 B 23
18 20 06 30.5  4.9375 153.191E 108 4.40 | 8
21 17 10 15.3  3.871S 151.927E 184 4.90 ' 8
22, 0129 22.6 -8=1295-158-911E-079-¢. Qgﬂl?w 14
2400 08 45.6 6.1585 131. 0325 038 5}30 5.9 104
24 20 47 29.7 6. 4225 130 187E 070 5.20 Q e 1%
2504 55 28.2 6.0685 154.698E 070 4.90 5.30 ML PMG 39
28 15 57 44.2 3.4405 142.869E 080 5.70 s 10
01 2747 58.4 4. 7095 152.015E.113 5.10 5.00 HL PHG. 18
02 035707 45.2 6.041S 148.790E 070 4.80 4.90 ML PMG 18
04 .20 10 51.9  5.0695 152.453E 062 5.10 . _ 5.00 HL PHG 25 ,
07 911‘44 41.8  5.4525 152.331E 033 5.10 ’ 4.70 ML PHG 18
08 06 02 43.6  5.9255 155:275E 088 5,50 ML PMG 11
08 15 03 50.4  5.014S 151 801E 046 5.00 SRR 7
9 13 47 59.4  4.126S 135.511E 014 5.5 6.6 '6.70 BRK 41
09 14 39 04.2  4.0775 135.634E 033 5.50 6.0 | 48
09 15 53 55.1  4.2125 135.460F 033 4.80 ﬁ 21
09 16 00 13.8  4.209S_135.500E 033 4.80 ﬁ g
10 06 54 17.6  5:5895 147.211E 206 5.80  6.00 BRK6.80 HL PHG 77
1122 03.38.9  3.0715 142.648E 014 o s
12 .07 02 15.0 5.021S 150. 695E 230 “4.90 ML PMG 11
13 13 10 55.5  5.9215 152.355E 033 4.90 5.20 ML PMG 17
19 20 12 41.2  6.0535 154.308E 054 5.20 5.50 ML PMG 30
21 02 39 12.7  6.146S 147.426E 090 5.40 5.50 ML PMG 23
21 17 23 41.8 35205 135.713E 035 9
23 2301 03.2  6.494S 154.670E 051 5.00 25
26 0429 08.6 6.351S 154.945E 088 5.10 S.30 ML PHG, 48
nggfTZ&UD;SSTb“”“Bféé?g“TZ6?%6§éw58372f56*ﬁﬁmwy”;ﬁmhmng¥dwéiméﬁc 12‘,
01 12 09,35.4 5.267S 152.9265 060 ) ;5?»35
| A J
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TABLE 8 (Continued)

YR MO DAY HR M\ SEC LAT, LONG. DEPTH MAGNITUDES
\ : : CGS OTHER RICHTER
BODY SURF SOURCES - /LOCAL
| | WAVE WAVE -
69 04 02 16 26 55.0 10.8425 162.424E 034 4.30 .
69 04 03 15 02 35.1  6.4895 130.459E 040 5.20
69 04 05 2308 58.5  6.6895 149.480E 046 4.90 | 5.10 HL PMG
69 04 06 14 38 52.8  5.263S 152.929E 056 4.90 5.10 ML PHG
62 0% 07 .02 36 24.4 5-2783 152.5185.059’4.9Q b S.SOIﬂLPHG
69 04 08, 10 19 48.8  -3.708S 151.090E 005 5.10 s
69 04 09 21 41 50.9  7.260S 156.015E 051 4.90
69 04 12 109 05 46.8  4.8585 151.601E 109 5.10. ' 5.90 ML PHG
69 04 13 22 57 35.3  10.681S 162.652E 041 4.90 “
oda1§:r17isg_20\s 6.4785 142.975E éjyfs-3o
69 04 15 21 08 12.8  6.103S 142.943E 011 5.10 4.70 ML PHG
69,04 16 01 16 59.6 . 3.5625 151.234E 033 4.90 | | |
69 04 16 01 22 47.5  3.5365 150.974E 039 5.70 6.5 6.25 PASS.70 ML PHG
69 04:17 .13 35 59.7 'ﬁ“ﬁ‘ﬁ”ﬁ'&f:v54&7“6‘559-“““: |
69 04.18 1232 03.4  4.5385 132.691E 033 5.50
69 04 20 04 51 34.5°° 1.6055 136.883E 042 5.50 E
69 04 21 14 11‘42-9 4.801S 153.246E 057 5.10° | |
69 04 21 14 50 07.2  6.2595 151.859E 049 | 4.80 ML PMG
69 04 21 21 48 39.1 5.216S 150.919E 163 ” 5.00 ML PMG
,€93°4 26 . 21 5231;5 5.958S 146.133E 122 4.80 5.060 ML PHG
69 04 28 19 39 05.5  7.8895 158.781E 077 5.70 5.75 BRK
6% 95 03 03 37 10.6  3.622S 135.768E 042 | ” .
. $9.05 03 10,42 00.0  4.605S 153.403E 102 5.50 5.10 ML PMG
69 05 07 13 32 53.6 10.323S 161.756E 062 4.70
69 05 07 22 17 35.4 5.239S 152.722E 054 5.10 5.40 ML PMG
69 05 08 22 37°16.8 5.567S 146.201E.076 5.10 5.50 ML PMG
69 05 09 14 34 11.5  6.0155 153.692E 133 4.90 T
69 05 11 08 03 27.8 5.603S 148.429€ 033 4.30 ML PHG
69ﬂ951$J3}w32;93$77bﬁé;3223;352;7705M131W;:60MW¢thmww"m“wﬁwwwﬁw“Aw,MAM
69 05 15 03 09 53.0 . 5.7955 149.265E 118 | 5.40 ML PHG
69,05 15 07 51 23.7  7.2185 155.741E 033

b -~

STN

45

=0 m ‘m::

o

*Oh 0o oo oo w 0"

—b
£

60

10

.10

13
70
12

- 81

36
24
10

12



_ TABLE 8 (Continued)

YR MO DAY HR MY ' SEC

S 69 05 17 11
69 05 17 23 17 37.2 " 4.169S 154.349E
69 05 18 00 15 31.5 9.0045 158.448E
69 05 20° 03 15 58.8  5.6525 148.120E
69 05 20 16 02 23.9 9.1195 152.444E
69 05 21 17 05.03.4  4.5855 153.157E
69 05 24 03 40 28.0  4.0145 153.102E
69 05 24 16 27 39.4 10.115S 161.321E
69 05 25 02 05 24.2  4.741S 151.380€
69 05 26 03- 39 01.9  6.2835 155.372E
69 05 27 94;34'3249 10.710S 161.836E
69 0527 15 01 21.9 10.722S 164.351E
69 05 29 QQ:oo 34.2 ;eé337s 146.267E
69 05 31 02956 11.8  7.481S 155 560E
69 05 31 23 56°21.6° 4.880S 154.222E
69 06 01.23 20 45.5  3.331S 142.905E
69 06 03 18 51.27.8  4.5635 152.944E
69 06 04 00 30 12.9  7.085S 154.201E
69 06 04 1526 47.3  5.172S 152.596F
69 06 06 00 12 41.4 5.635S 152.143E
69 06 09 06 51 16.1  3.241S 142.893E
69 06 14 03 22 56.8  7.9135 158.982E
69 06 14 09 24 15.4  2.176S 137.834E
69 06 14 09 26 10.6  5.5595 145.517E
69 06.18 10 54 42.6 5.071S 151.571E
69.06 20 12 51 14.9 10.037S 161.415E
69 06 21 15 15 18.1  4.5265 151.903E
© 690623 19 5107.4  5.7505 152.228E
----- B o
69 06 27 02 47 46.3  6.4035 130.133€
" 690702 08 21 48.6  5.4455 147.025E
o . P Y

LAT.

" LONG.

02 09.5  6.252S 152.162E

T

DEPTH | MAGNITUDES STN'
cGs ‘ OTHER RICHTER |
BODY SURF SOURCES / LOCAL
e AVE WAVE
033 8
033 7
016 5.60 5.2 66
243 4.30 ML PMG 7
042 4.60 4.90 ML PHG 11
065 5.10 - s.zonnt1eucﬁ'31 |
033’ . 10
096 $.20 66
155 4.50 ﬁ 4.80 ML PHG 11
235 4.40 13
041 4;80' : 24
008:5.20 53
150 4.90 4.60 ML PMG 17 °
104 4.90 - T
403 5.50 6.40 HL PHG 126
110 4.80 16
064 4.30 13-
033 4.80 S P2
034 s
041°4.50 « 9 |
017 5.20 5.3 5.80 ML PMG 62
062 6.00°  6.60 PAS 111
113 4.80 R 17
114 5.20 5.90 ML PHG 38
124 4.80 5.60 ML PMG 15
072 4.90 B 12
077 4.30 5.00 HL PMG 13 !
113 5.60 B 6.00 ML fHGr 107
113 5.30 D 20
219 4.70 };7otmglpmctﬁ 13 ﬂ\i



TABLE § (Continued).

<3

49.6  5.212S 154.018E 3
154.089E.0
145.922E

YR MO DAY HR MN SEC AT
69 07 05 01 44 01.1 3.7725
59 07 06 03 41 51.8 6.3955
69 07 06 13_53 57.7. 6.925S
69 07 13 0832 13.2 .7.0068
L 69 07 13 13 59 44.3  §.542S
 69-07°14 16 40 13.1 . 9.7565
i 69 07 147 20 11 45.7  5.587S
© 6907 16 12 39°26.2 ~ 4.7058
6507 19 01 33:44.0  6.331S
69 07 20 20 39 56.2  1.481S
69 07 21 13 38 35.6  10.348S
69707 26 18 33 00.  9.200S
” rbé 07 29 01 55 20.%  3.376S
69 07.29 03 37 49.8  3.363S
69 07 29 11 01 07.9  €.030S
69,07 31 08 45 31.5  3.809S
69 08 01 13 59 09.9 10.331S
69.08 061 19 31 20.6 5.478S
69 0802 04 30 29.2  6.5485
69 08 03 00 22 32.0  4.2408
69 08 o3-q1o;3o 38.5 10.748S
69 08 04 07 44 06.°  5.338S
69 03 04 14 38 21.6 -7.244S
69 08 05 16 32 25.8 /5.2465
'69 08 06 00 26 40.7 {5,3245
69 08 06 04 38 24.7 5.210S
59 08 06 05 26 50.9  3.6295
63>08woqw40a,§§M58J5MLW3-513§

69 08 06 07 16

' 65 08 06 10 05 53.0 6.204S
v°6b%03 06 12 30 10.4 6.478S

LONG. DEPTH

131.467E

154.903E

155 .136F

149.418E

158.903E

161.975E

153.141E

130.055E

137.651E
161.380E
148 .800E
144.843E
151.947€
147.575SE

151.56¢€

161.428E
151.210€

146.921E .

153.016F

164 441E

152.474E
151.213E

153.778E"

154 .806E
154.145E

144 484E
144, 419E-

147 .070E

;‘QAGNITUDESM?
cGs OTHER RICHTER

BODY 3SURF SOURCES / LOCAL {’ ’ K
.. WAVE WAVE o
033 5.50 5.2 o
094 4.60 5.50 ML PHG
148 4.60 | .
033 4.30 ML PMG
533 4.70 |
029 0
208 5.10 4.40 ML PHG
085 .4.60 6.00 HL PHG
142 5.30 o |
093 4.80
085 4.90 ;

| . 4.8 HL PHG
006_5.50 5.20 ML PMG
376 4.50 5.40 ML PMG
094 n 4.60 HL PHG
028 4.90 ﬁ
069 4.80
110 4.80 S.en ML PMG
017 5.30 N W PMG -
065 .30 5.60 PASH 1 AL PHG
e e
060 4.30 5 ‘
022‘ : ;{F”_v i
069 5.40 £.13 BRKS.70 ML PHG
040 : R R
115 5.70
548 5.10

775_'2 0 g SR iR TR BT TS BTG T ARG S R A ST BT 5B p
0 3.00
: S 7 Gé‘

3.90 ML PMG

STN



‘TABLE S (Continued)

02.3

- MAGNITUDES

YR MO DAY HR MY SEC LAT.  LONG. DEPTH
‘ " - CGS OTHER RICHTER
BODY SURF SOURCES /LOCAL
» % WAVE WAVE *
69 08 06 17 23 07.3  5.630S 153.392E 043 e
” "69ioabo7 01 49 33.2 5.268S 154.064E 116 5.20 6.00 ML PMG
69 0§ 07 06 08 59.6  5.291S 153.986E 129 4.90 .40 ML PHG
69 08 07 07 30 42.8  5.2085 154.052E 131 5.00 oy
69 08 07 10 10 11.6  5.0565 154.182E 126 | |
69 08 07 21 03 19.4 5.1855 154.148E 120 5.90
62 08 09 11 28 51.2  5.4195 154.279E 100 N -
69 08 09 23 26 19.1  5.3125 156.059E 114 4.10 - =
6% 08 10 04 .05 13.3 5-201§ 154,020& 124 5.00 o 5.40 ML PMG
69 08 11 10 43 33.9 :4.2969 153.740E 260 5.00 5.35 ML PMG
<69 08 11 12 25 57.7  5.2345 154.113E 122 5.20 5.30 HL PHG
69 08 12 09 21 54.6  7.1665 154.926E 043 5.10 5.20 ML PHG
69 08 12 10 47 30.6  6.942S 154.917E 058 4.80 Q
69 08 ;% 10 57 51.3 34.1925v151091§5f27é |
69 08713 11 14 36.2  4.780S 151.803E 133 4.60 5.10 HL PNG
69 08 14 10 58 01.7 . 5.368S 152.016E 033 5.60 '5.60 ML PMG
69 08 15 03 37 52.8  3.5145 144.390E 022 5.40 v '5.80 ML PMG
69 08 15 18 18 07.9 19.3105‘162.;225 034 4.3 |
69,02 17 10 10 29.8  7.0205 155.624E 066 5.10 0
69 08 19 02,12 45.5 10.387S 161.530E 070 5.00
69 08 20 17 22 13-7»ﬁf5-32°5”14§;6565 027 4.80 5.2 5.90 ML PHG
69 08 22 03 05 38.3{ 8.0275 156.191E 028 4.70 |
69 08 22 15 45 04.7 . 7.5525 156.008E 080 5.10 ~5.30 ML PHMG:
69 08 23 U1 13 48.7  5.1965 153.504E 061 | S.40 ML PHG
69:08 23 07 54 27.1  7.645S 156.293E 055 5.00 ol
69 08 26 08 40 41.2  6.0645 154.660E. 112 :
69 08 24 12:39 30.1  7.289S 148.131E 039 4.70 5.10 ML PHG
69,08 25 19 07 24.0  5.137S 131.403E 071 5.30 |
7690826 03 14 593 7.4275 156.033E.100 4.80
69 08 26 07 53 55.7  5.938S 151.4135‘052 4.40 £.90 ML pﬂé :
69,08 26 16 58 5.808S 151.187E 059 5 .60 1 6.20 ML PHG

STN




AN

TABLE 8 (Continued)

YR, MO DAY ' HR M SEC

26
28
28

30
30

02

03

05

G5
G6

> 06
06

07
67
07
07
03

¥

08

08
08
11

12 .

12
12
14
18
18

19

19

20

19
11

-
nlS

12

23

05

08

15
16

19

14

17

19

03

06
08
16
02
12

17
20

18
12
16
18
01

11

20
00

13

10
51

55

57

09

07
21

49

03
32
06

21

40
03
09
45
21

LAT.
10.5  6.004S
17.5  6.118S
29.3, . 5.850S
$7.9  5.656S
49.6  3.360S
03.9  5.114S
53.2  4.403S
04.6 . 11.257S
06.4  5.297S
05.5 - 5.638S
55.9  8.840S
03.2 8.898S
05.2  8.883S
02.2  8.890S
05.1 9.020S
34.3  6.558S
18.1  6.425S
6.3 5.206S
34.6  5.097S
48.8  4.943S
39.6  5.222S
09.3  9.200S
38.1  5.8495
107.3 5-3545
28.4  6.522S
38.5 6.0305
33.0  3.182S
17.5  5.140S
S T
16.4  5.432S

17.6  10.459S

LONG.

148.034E

150.516E

149.295E
148.261E
139.861E
153.349E
152.724E
163.622E

154 .009E

151.953E
157 .812E
157.861E
158.052E
157.711E
157.990E
155.766E
130.223E

154.176E

153.420E
153.529€
153.367€
158.423E
147 .447E
153.340E

147 .011E.

151.405E
136.446E

150.743E
7153.204E

152.012E
161.576E

DEPTH

070
049
100
167
030
060
041

052
015
010
033
033

035

173
132
116

047

071
069
069
165

041

114
071
050
246

_bgi

057
087

033
180

 MAGNITUDES
CGS  OTHER RiCHTER
BODY SURF SOURCES / LCCAL
WAVE WAVE o
4.90. 5.30 ML PMG
4&.60 4_80 ML PMG
5.40 ML PHG
5.20 5.50 ML PMG
5.19 .
D)
5.40 s “
$.10 4.80 ML PMG
'5.80 6.1 6.10 PAS “
5.80 5.7 -
4.50
5.60
5.20 |
530 5.60 ML PMG
5.00
5.20 5.4 5.90 ML PMG,
4.90 | .5.00 ML PMG
4.90 S
4 .60 4.70 KL PMG
” 4.70 ML PMG
.70 4.70 ML PHG
5.49
.90 | 4.80 ML
e
4.40 .

4 .60

STN

39
17
23
46
22

“9/

10
21
15
66
69.
6
57

24

”44

i1

- 63

12

18"
14
15
11
28
17
14

22



TABLE 8 (Continued)

YR MO DAY HR MY SEC

69

0%

09
09

10

10

10.

10
10
10
10
10
10

2 10

10
10
10
10
10
10
<10

29

26

27
01

02

05
06

06
0
09

11

14

;4
17
17
18
.
29
21
21

21

22

22
26
27
28
29

30

31
01

v
[
s

14 17
1135
18 42
09 22
10 59
17 48
18 17
11 56
13 32
19 41
10 29
11 05
21 1
zzfgo

03 03

11 16
01 12

14 47

15 07
18 48
05 58

07 12

18 07
19 45
11 49
16 s;

s

\ ‘
v

I\

/LAT. LONG. DEPTH MAGNITUDES STX
" CGS OTHER RICHTER |
BODY SURF SOURCES /LOCAL 4)
| - 'AVE WAVE e
44.8 3.1316 142.031E 038 5.10 ~ 39
56.9  5.4335 153.024E 050 4.70 5.00 ML PHG 15
35.87 7.1135 130.981E 033 4.50 ’ 8
12.8  6.1775 130.401E 179 5.30 | 14
30.1  6.4285 150.753E 041 4.20 4.40 HL PHG 13
18.1  5.1735 152.574E 069 4.90 5.30 ML PHG 19
54.3  5.446S 152.106E 046 5.10 ©.5.20 HL PHG 13 |
58.6 5.5038 152.214E 042 4.70 J - /&6
23.8 5.6505 153.480E 690 5.30 5.30 HL pﬁegf'17
57.4  9.010S 157.975E 047 4.90 13
S8.3  5.4395 147.112E 218 5.10 5.50 HL PHG 29
0. 9.200S 150.000E | 5.2 HLPHG 5"
17.1  4.5845 153.253E 084 11
21.4_ 5.940S 151.403E 057 5.10 5.50 HL PNG 18
05.7 10.696S 164.749E 063 4.80, (' 26
13.5  5.6085 154.278E 112 s.1éf, 'S.30 ML PHG 12
55.6  5.953S 1;5.0835 043 5.30 5.20 ML PHG 11
23.4  5.6285 153.054E 050 4.60 5.50 ML PMG 28 .
46.2  £.160S 150.215E 524 4.70 4.90 ML PHG 23
52.1  4.972S 150.752E 046 9
14.9  5.652S 153.077E 039 4.40° 5.20 HL PMG 12
48.8  4.924S 154.211E 39 4.80 5.50 ML PMG 52
97.7  4.786S 152.510E 071 5.30 5.90 ML PHG 67
04.5  5.253S 149.319E 004 & 4.70 ML PMG 11
46.4 5.7745 151.070E 073 4.50 4,70 HL PHG 11
46.7  3.932S 151.619E-019 4.90 20
15.8 '5.8095 148.860E 101 4.00 4.40 ML PHG 10
21.6  3.560S 143.113E 033 Y
1839723707 2.4538 143.539E 033 5.20 4.9 5.10 ML PHG 36
48.9  2.503S 143.478E 019 4.90 18
22.9 3.7025‘143.2515 036 5.30 SJSO.HL PG 21



TABLE 8 (Continued)

YR MO DAY

69
69

69

69
69
o ’69
69
69

69
69
69
69
69
69

69
69
69
69
69
69
69.
69
69
69
69
69

69
69

11 02
i1 03

11 03

11 04

11 06

11 06

i1 07
11 07
11 08
11 10
11“10

11 12
11 12
1 12

1112

12
11 12
11 13
11 13
11 14
11 16
11 16
11 16
11 16
11 18
i1 22

11 24

HR MY SEC LaT. LOXG. DEETH STN
CGS OTHER RICHTER
'BODY 'SURF SOURCES / LOCAL
( NAVE WAVE
02 10 17.5  5.0325 153.514E 064 5.00 HL PMG. 13
12 12 15.0  9.552S 159.601E 038 4.40 7
16 55 19.5  5.761S 154.022€ 077 5.10 5.40 ML PMG 19
03 57 23.2  6.180S 130.110E 033 5.10 : 1
01 30 03.6  7.942S 156.198E 055 5.10 10
0&\17Lo1g4 5.057S 153.355E 130 7
06 33 20.3  4.3768 155.062E 502 4.70 S 14
05 02 04.8  5.4885 151.8208 068 4.60 10
18 24 57.6  4.0395 152.275E 186 4.90 5.20 ML PHG 24
17 53 26.2  6.183S 146.584E 075 4.40 5.40 ML PHG 12
05 36 48.7 2.4755 139.812E 015 5.00 ’ 18
15 42 34.5  5.567S 142.011E 040 5.30 5.10 ML PMG 16
15 23 sé.z‘ 5.6835 151.380E 073 5.30 6.40 HL PMG - 75
05 26 37.0 10.746S 161.902E 024 4.00.° e
13 21 25.5 5.0535 152.624E 064 T 11
,13J34;§9.1 5.390S 152.357E 044 10
1512 429 5.4065 152.414E 045 \, 11
15 40 15.5  5.977S 143.797E 082 5.00 5.90 HL PMG 57
20 54 02.7 ' 5.391S 152.308¢ 045 5.00 4.80 ML PHG 15
09 51 21.4  5.8335 151.998E 033 4.70 HL PMG 9
10 14 37.4  5.492S 152.249E 104 12 .
11 26 31.3  7.763S 159.128E 038 4.70 i1
05 40 22.2 ' 6.5355 155.021E 057 5.20 BT
05 44 01.6  6.4785 154.97SE 063 5.00 ' 5.40 ML PMG. 32
06 15 55.9  5.4645 151.377€ 071 5.20 ML PMG 16
20 09 10.4 . 6.2095 147.938E 062 4.90 S.50 ML PMG 35
17 40 36.1  5.4515 152.493E 051 4.80 5.00 ML PHG 12
08 35 21.7  2.861S 139.208£..033 - 11-
085475357 1073945 161.524E 059 5.30 : 41
03 43 17.0  4.150S 152.339E 067 4.30 29
21 51 04.2  3.4955 138.463E 052 5.20 35

11 25

MAGNITUDES -

052




TABLE 8 (Continuedﬂ)'

YR

69
69
69
69
69
69

69
69
69
69
69
69
69

69 '
69

69
69
69
69

MO DAY

11
11
11
12
12
12
12
12
12
12

are

12
12
12

12
12
12
12
12
12

25

26
30
05

06

07
10
14
15
18

18

18
19
19

20

21
22
25

28

29

30

HR

5
12

00
14

06

22

23
05
00

02

12
16
12
16
09
07
03
14
10
23

0o¢

STN

MN  SEC LAT. LONG. 'DEPTH H:"\GNITUDES
-GS OTHER RICHTER
BODY SURF  SOURCES /LOCAL

R ‘ WAVE WAVE ‘ .
31 07.1  5.0235 153.501E 072 4.80. 5.40 ML PHG 32
45 346 5.2675 144.058E 110 4.80 f 4.50vﬂk§?ﬁﬂ .14
11 04.1 - 5.721S 149.504E 161 5.10 S.OOWHL5&§EI 18
03 19.4  2.3695 140.502E 020 I P
13 515 5.329S i52-296E 100 4.90 s;oq HL PHG = 6
32 31.5 4.8063j14§;SO4E 105 5.30 5.00 ML PHG 23 °
42 24.1  8.814S 160.152E 085 4.80 | 34
52 32.1  6.6565 154.740E 012 5.50 8
15 32,4 3.5165 144.991E 04475.40 3
31 01.7  4.1255 151.8795 221 g
48 40.1  5.2545 153.701E 033 5.30 A 8
02 31.3  5.4615 153.470E 043 5.20 . 11
15 30.7  6.2995 154_.519E 075 4.90 5.60 ML PMG 23
29 16.8  6.239S 154.563E 075 4.60 5.40 HL PHG 12
40 40.9  4.192S5 152.700E 023 4.70 5.00 HL PHG 17
20 S1.6  5.5435 146.030E 130 5.30° 4.90 ML PHG 14
53 47-5 5.6935 153.631E 044 5.50 5.00 HL PHG 16
53 12.¢  6.047S 150.031€ 033 4.30 - 4.70 HL PHG 11
oeJ?s-a 10.719S 163.304E 034 5.00 . 11
52 50.6 4.2725 151.278E 026 4.90 ‘ 10 -

f“ , | S |
43104.0  4.261S 151.213€ 033 9




69

JO—
b

TABLE 9. REPORTS OF EARTHQUAKES FELT IN THE NEi GUINEA/SOLOMON
ISLANDS REGION, 1969

YR. N, DY IR. MM, "SEC  LAT-S  LONG-E INT
69 1 3 22 40 0.0  6.08  145.92 4
69 1 4 9 20 0.0 3.67  143.30 5
69 1 s 11 3 0.0 5.353  150.08 5
6 1 s 11 4 0.0 6.25  149.58 3
69 1 6 0 50 0.0 3.65 143.68 4
69 1 6 0 50 0.0 5.63  143.65 3
69 1 6 0 50 0.0  3.67 143.30 4
69° 1 6 3 20 0.0 3.65 143,65 5
69 1 6 320 0.0  3.65 145,63 .4
69 1 7 1 10 0.0 5.6 146.48 , 4
69 17 1 iS5 0.0 6.75  147.02 a4 .
69 17 1 15 0.0 7.00  '146.58 5
69 17 1 15, 0.6 6.25  145.67 '3
69 17 1 16 0.0 5.83 144.68 5
69 17 1 16 0.0 5.22  145.80 5
69° 1 7 1. 17 0.0 5.75  145.25 5
68 1 T 1 5500  7.90 147.17 4
69 1 9 57725 o0 6.55  147.87 3
69 1 9 9 10 0.0 6.55  147.87 5
69 1 9 9 45 0.0 6.55  147.87 5
69 1 ) 12 18- 0.9 6.55 147.87 3
69 1 9 13 9 . 0.0 6.55 147.87 3
69 19 13 43 0.0 6.55  147.87 4
69 1 ¢ 15 48 0.0 6.55  147.87 4
69 114 5 31 0.0 6.30  145.87 4
69 2 5 20 40 0.0 4.37  152.23 4
69 26 5 .32 0.0 4.17 152,17 3
69 , 2% 22 35 0.0 3.67  143.33 3
69 2 17 2 45 0.0  s.00 145.78 4
69 217 2 55 0.0 5.75  145.25 3
68 2 25 4 56 0.0 6.20  155.63 3
69 2 25 9 40 0.0 6.20  155.63 3




BY

@

MR, MN. SEC LONG-E
‘2 25 16 50 .0 155.63 3
2 28 7 30 9.0 152,75 4
503 7 30 0.0 143.30 5
3003 750 0.0 144,72 5
3 6 3 0.0 155.63 4
3 '8 18 40 0.0 155.63 3
5 10 6 15 .0 145.67 3
3 1 6 s0 o.0 147.85 3
5 10 6 59 9.0 147.00 4
310 6 59 0.0 144.03 3
3 16 6 55 9. 146.58 3
5 16 6 55 0.0 148.25 3
3 10 6~ 55 6.0 13555 a
3 10 6 55 0.0 “45.23 p
310 6 55 ‘0.0 146.70° s
5 10 6 55 og.0 146.05 4
3 160 6 s5 o.0 146.97 4
5 18 6 35 0.0 146. 82 4
310 6 55 0.0 145.95 5
3,100 6 55 g.0 147.92 g
3 10 6 33 o.o\v 145.75 4
53-100° 6 55 0.0 144.90 4
5 10 6 55 0.0 149.65 4
5 10 6 55 0.0 | 147.62 4
3. 10 6 55 0.0 * 146.07 3
3 128 6 355 0.0 147.35 1
NI 6 55 0.0 147.20 .5
5 10 6 55 0.0 144.57 g
3 10 6 s5 9.0, 145.03 4
30 1e 6 35 0.0 ' 143.0g¢ 4
3 106 6 55 0.0 146.25 5
% 10 6 S5 0.0 145.83 g4
5 10 .6 55 0.0 145.78 5
3 10 . 6 55 0.0 145.78 5
% ,



YR. N, DY ©  HR. MN. SEC LAT-S  LONG-E
69 3019 6 55 0.0 - 6.48  147.87 4
69 3 10 6 S5 0.0  4.55  145.95 a4
69 5 10 6 55 0.0 5.47  145.75 4
69 5 10 6 55 0.0 5.58  148.32 4
69 3 10 6 55 0.0  6.55  145.45 4
69 3 10 6 S5 0.0 g,zs‘ 145.63 4
69 3 10 6 55 0.0  6.40. 145.98 s
69 3 10 6 55 0.0 . 6.55 145.60 5
69 3 10 6 55 0.0  6.68 147.77. s
69 3 10 6, S5 0.0 525 145.85 . © 5
69 5 10 6 55 0.6 6.55  147.87 4
69 3 10 6 55 0.0 5.60  147.62 4
69" .3 10 6 55 0.0 7.90  147.17 4
69° 3 10 655 0.0 512  144.72 3
69 53 10 6 55 0.0 547  150.50 Us )
69 3 10 6 55- 0.0  7.32  146.18 5
69 3 10 6 .55 0.0 16,60 147.77 4
89 3 10 6 55 0.0  6.13  145.13 4
69 5 10 % 55 0.0  6.02 144.97 5
69 3 10 6 55 0.0 7.32 146.72 4
69 3 10 6 S5 0.0  4.27  144.98 4
69 .3 10 6 55 0.0  6.97 146.58 5
69 3 10 6. 55 0.0  6.65 146.57 5
69 '3 10 8 55 0.0  6.00 147.25 4
68 3 100 . 6 55¢ 0.0  6.12  146.47 a
69 3 10 .6 'S5 0.0 - 5.98  147.20 4
69 510 6 55 0.0  6.25  149.58 5.
69° 3 10 6 55 0.0 5.90  145.10 4
69 3 10 6 S5 0.0  6.08 146.20 4
69 3 1007 6 55. 0.0 6.55  147.87 4
69 310 6 55 0.0 6.20  147.20 6
69 5 10 6 S5 0.0  6.97 146.58 - _ 5
69 3 10 6255 0.0  “6.42 147,57 5
69 5 0% 6 55 0.0 5.32  145.58 4
6 5 10 6 55 0.0 5.0 147.55 4
‘ G 10 6 S5 0.0  6.05 14542 4
69 3 10 6 55 0.0  6.58 146.78 5



DY

YR, M. HR. MN. SEC  LAT-S LONG-E  INT
69 3 10 6 55 0.0 6.18  145.45 4
69 310 6 S5 0.0 5335  145.60 4
69 3 10 6 55 0.0 5.23  145.§3 4
69 3 10 6 55 0.0 8.83  147.75 4
69 3 10 6 55 0.0  9.50  147.13 3
69 3 10 6 55 0.0 6.75  147.02 5
69 3 10 6 55 0.0 6.73  146.92 5
69 .3 10 6 55 0.0 6.20 143.70 4
69 310 6 55 0.0 7.32  146.72 4
69 310 6 55 0.0 5.23  '145.75 3
69 35 10 6. 55 0.0 6.73 147.02 4
69 35 10 6> 56 0.0 5.75 °  145.23 4
69 310 6 56 0.0 6.05  145.42 3
69 3 10 6 57 0.0 5.25  145.83 3
' 69 3 10 6. S8 0.0 8.35 , 146.95 3
65 3 10 7 0 0.0 8.33  147.83 3
69 3 10 7 "0 0.0 6.42  147.57 4
69 315 20 50 0.0 9.67  150.75 6
69 5 19 9 41 0.0 5.68  143.60 5
69 35 21 2 40 0.0 7.00  146.58 5
~69 3 21 2 40 0.0 6.67  146.92 3
69 5 21 2 45 0.0 6.75  147.02 '3
69 5 29 11 0 0.0 6.25 146,25 3
69 5 29 12 2 0.0 7.00  146.58 5
69 a1 25 10. 0.0 9.67  150.83 3
69 a4 12 15 0.0 9.67  150.S3 4
69 4 5 18 10 0.0  9.67  150.85 4
69 4 6 19 20 0:0 9.67  150.83 3
69 4 8 2 1 0.0  6.55 147.87 4
69 4 9 i1 0 o.0 9.67  150.83 4
69 4 14 18 0 0.0 5.88  142.97 4
69 4 14 21 9 0.0 5.88  142.97 4
69 4 15 17 30 0.0 5.88 142,97 4
- 69 4 15 21 15 0.0 5.88  142.97 4
" 69 4 16 C 0 0.0. 2.42  147.33 3
69 4 16 21 0.0  2.88  150.83 s



'69,“

5769

YR. MN. DY HR., MX. SEC LAT-S  LONG-E INT
69 4 16 1 25 0.0 4.25  151.75 4
69 4 16 1 25 0.0 4.17 15217 3
69 4 16 1 30 0.0 z.ng 150.83 5
69 4 16 17 30 0.0  5.88  142.97 4
4 16 21 12 0.0 s.sé@, 142.97 4
6 4 30 13 2 0.0  3.67  143.30 3
69 5 1 19 22 0.0 5.88  142.97 5
69 5 8 20 0.0 4.25  151.75 5
69 5 8 19 0.0 4.20  151.50 5
69 5 8§ 12 57 0.0 5.67  143.353 5
5 8 22 40 0.0 5.15  145.72 4
69 5 8 22 45 0.0 6.73  147.02 3
69 ° 5 @ S 40 0.0  6.25  145.63 3
69 5 9 9 36 0.0 5.25  145.75 3
69 s 11 1 0 0.0 5.67 - 143.33 5
69 5 18 s 0 0.0 9.67  150.83 4
69 5 26 16 25 0.0 9.08  152.88 4
69 5 21 3 0.0 4.17 152.17 - 4
69 5 22 14 6 0.0  3.67  143.53 3
69 5 24 7 16 0.0 6.20  155.63 5
69 5 24 i1 25 0.0  4.200 151.50 4
69 5 24 21 16 0.0  6.20  155.63 a
69 5 26 11 30 0.0 9.67  150.83 3
69 5 26 13 25 0.0 9.67  150.83 4
69 s 29 2 5 0.0 5.15  147.72 3
69 Y6 1 25 16 0.0  5.58  142.75 4
69 6 3 .19 13 0.0 6.30  145.87 =3
69 6 4 4 45 0.0  4.37  152.28 .3
69 6 8 16 0.0  3.05  141.17 4
69 6 9 6 50 0.0 3.57  142.80 5
69 6 9 .6 50 0.0 3.58 142.75 3
69 6 9 6 56 0.0 3.60 142,37 4
69 _ 6 9 6 s0 0.0 . 3.12 142,33 4
69 6 9 6 50 0.0  3.57 142,03 3
9 6 9 . 6 50 0.0 5.5 ; 143.67 A
69 6 9 6 50 0.0 3.67// 143.30 4
69 6 9 6 50 0.0 3.63/ 143.07 4

M

<



MN. © DY HR. MN. SEC LAT-S  LONG-E INT

6 9 6 50 0.0  5.12  142.33 4
6 9 6 50 0.0 5.55  145.68 4
6 9 & 50 0.0  4.25  142.82 3
6 9 6 50 0.0 3.55  143.68 Ty
6. 9 6 50 0.0  5.05 142.07 4
6 9 6 S0 0.0 5.67  143.17 4
6 9 ° 6 50 0,0 5.75  142.30 3
6 9 6 S0 0.0 4.08 . 143.15 4
6 24 3 30 0.0 6.97  146.58 4
6 24 3° 30 , 0.0.  6.55  147.87 4
6 24 5 30 0.0 6.20 ' 147.20 'S
6 24 35 30 0.0 6.73 ~ 147.02 4
[ 6 24 5 30 0.0, 5.15 . 145.72 4
6 24 -3 30 0.0 5.25.  145.83 3
6 24 5 30 0.0 6.65  146.57 7
6 24 5 30" 0.0 7.90  147.17 4
‘

6 24 35 30 0.0 6.27  146.27 4
6 24 3 30 0.0 6.00  147.20 3
6 24 5 50 0.0  7.42  144.25 3
6 24 3 30 0.0 8.75  148.25 5
6 24 3 30 0.0 6.12  146.47 5
6 24 35 30 0.0 6.05  145.42 3
6 24 5 °30 0.0 6,25  145.63 5
6 28 10 23 0.0°  3.42  143.42 ° 3
7 6 3 42 0.0  6.20  155.63 3
76 5 42 0.0  6.335 155.50 3
7,8 16 45 026’ 4.17  152.17 4
7 10 16 0 0.0 9.68  150.85 4
7 10 17 58 0.0 9.67 = 150.83 4
7 10 19 s7 0.0  9.75 150,85 6
7 16 120 45 0.0  6.55 155,50 3
7 17 0 40 0.0 4.18  152.17 4
-7 29 11 0 0.0 6.75  147.02 3

(&)




Y

YR. MN. DY  HR. MN. SEC LAT-S' LONG-E  ~ INT
69 730 21 28 0.0 6.20  155.63 5
69 7 31 s 47 o 4.18  152.65 5
69 8 2 4 51 0.0  6.75 147.02 5
69 s 2 4 31 0.0 6.72  147.00 4
69 © 5 2 4 31 0.0 6.20 147.20 4
69 s 2 4 31 0,0 5.12 144.72 3
69 = 8 2 4 31 0.0  6.75  146.92 5
69 5 2 4 31 0.0 6.63  146.52 4

69 8 2 4 31 0.0  6.23° 145.72 3
69 8 2 4 31 0.0 6.73  147.02 4
69 S 2 & 31 0.0 4.55  151.62 3
69 . 8 2 4 31, 0.0  4.32 152.20 4
69 s 2 4 31 0.0 40  152.20 4
69 s 2 4 31 0.0 4.13  152.47 4
69 § 2 . 4 35 0.0 4.55  151.62 3
69 s 2 4 35 0.0 6.58  146.153 3
6 .8 2 "4 35° 0.0 6.28  145.13 4
69 - S, 2 4 35 0.0  6.355  146.03 5
69 8 2 4 35 0.0  4.82  152.02 4
69 'S 2. 4 35 0.0 7.32  146.72 4
69 s 2 4 35 0.0 6.75  147.02 5
69 8 2 4 35 0.0 672 147.00 4

69 5§ 2 4 35 0.0 6.65  146.57 3
69 s 2 4 35 0.0 6.55  145.93 4

69 8 2 4 35 0.0 6.08  146.20 5
69 s 2 4 35 0.0 6.55  145.6Q 4
69 s 2 4 35 0.0 7.57  146.18 5
69 s 2 4. 35 0.0 4.40  152.20 3
69 = 8 2 4 35 0.0 4.32  152.20 e 4
69 8§ 2 4 35 0.0  9.05 14557 3
69 s 2 4 35 0.9  6.25 145.72

69 s = 2 4 39 0.0  6.73 .02
69 7 2 6 37 0.0 6.73

69 U8 2 14 15 0.0 6.73
69 s 3 22 0.0 4.50
69 8 22 0.0 4.18




YR. MN. DY HR. MN. SEC LAT-S ~ LONG-E INT
6. 8 3 0 22 0.0 4.75  152.42 4
69 S, 3 0 22 0.0 6.22  153.68 4
69 8 3 0 23 o.0 4.33  152.25 5
69. 8 3 0 24 0.0 3.78  152.25 4
69 s s 0 25 0.0 5.75  154.72 4
69 s 3 0 24 0.0 4.22  151.63 3
69 s 3 0 24 0.0 3.20  151.90 5
69 s s 9 24 0.0 4.20 151.50 4
69 8 3 0 24 0.0  4.40 152.20 's
69 8 3 0 24 0.0 392  152.53 5
69 s 3 0 24 0.0 5.53 151,52 3
s 3 0 '2¢ 0.0  4.37 152.28 5

69 s 3 0 24 0.0 4.37  152.28 4
69 s 3 0 24 0.0 4.42  152.08 7
69 s 5 0 24 0.0 4.32  152.20 6
69 s 3 0 24 0.0 4.17  152.17 4
69 s 3 0 24 0.0 6.35  155.50 4
69 s s 0 24 0.0 4.17  152.17 6
69 s 3 0 24 0.0 4.55  151.62 3
69 8 3 0 24 0.0 4.42  152.08 6
69 s 3 0 24 0.0 4.78  152.83 5
69 s 3 0 24 0.0 5.0 152.52 3
69 8/ 3 0 24 0.0 4.82  152.52 4
69° S 3 0 25 0.0 3.30 151.75 3
69, § 3 0 24 0.0 6.25  155.08 '3
69 s. 3 0 25 0.0 5.00  151.25 4
69 5. 3, 2 44 ¢.0 3.18  152.17 4
69 $ s 5 15 0.0 438 152,17 4
69 $ s 3’ 39 0.0 4.18 152,17 4
69 8 3 18 30 0.0 6.65  155.33 4
69 s s 16 30 0.0 5.85  155.17 4
69 s s 16 32 0.0 S.17  154.38 4
69 s s 16 32 0.0 4.18  152.17 4
69 8 s 16 32 0.0 4.50 152,33 5
69 ) 5 16 34 0.0 5.15 154,58 4
'69 5 16 34 0.0 4,03 152.65 4

4 69

]

o)

o

0o



SEC  LAT-S LONG-E  INT

DY HR. MN.
s 5 16 3¢ 0.0  3.85  152.68 4
'8 5 16 34 0.0  6.65  135.33 4
8 5 16 34 0.0 6.68  155.73 4
s 5 16 3 0.0  6.57  155.35 s
$ s 16 34 0.0 5.55  151.52 4
$ s 16 34 0.0 5.85  155.25 4
$ s 16 34 0.0 4.22 . 151.63 4
$ 5 16 34 0.0  4.42 152,08 4
s 5 16 34 0.0  6.55 155.68° 4
s 5 16 34 0.0 ° 6.85  155.75 3
s 5 16 34 0.0 4.37  152.58 4
s s 16 34 0.0  4.20 151.50 = ‘4
8§ 5 16 34 0.0 4.40 152,20 4
s 5 16 34 0.0 5.40  154.67 5
s 5 16 .34 0.0 3.92. 152.85 g
s 5 " 16 34 0.0  5.45 154,68 ‘f$"(
s s 16 3 0.0 635 15550 S
s 5 16 34 0.0  4.17 152.17 4
s 5 16 3 0.0  4.55  151.53 3.
s 5 16 3 0.0  5.85  155.22 .
s, s 16 34 0.0  4.37  152.28 a4
s 5 16 34 0.0  4.82 152,02 &
s s 16 3¢ 0.0 6.25  155.08 |
s s 16 34 0.0 4,352 152.23 6 .
s 5 16 3 0.0 5.20  151.60 4
s s 16 34 0.0 4.25.  151.58 3
s s 16 35 0.0  4.55  152.25° g
s s 16 35 0.0  5.00 15125 4
s 7. 1 40 0.0 6.25 . 155.08 5
s 7 1 50 0.0 4.18  152.17 30
s 7 1 s0 0.0  6.22  155.63 s
s 7 1 52 0.0 6.35  155.50 4
s s 3 40 0.0 6.75 147.02 _ 3
$ 11 18 30 0.0  2.58  150.83 3
8 13 23 0 0.0 4,22 151.67 - 3
§ 14 10 58 0.0 = 4.33  152.25 4




\j\

YR. MX. DY HR., MN. SEC IAT-S _LOXNG-E INT

ot
%3]

H L - -
.

69 s 14 10 38 0.9 .25 .58 3

69 § 14 10 S5 0.0 4.1  152.17 3

69 $ 15 21 55 0.0 5.42  143.42 4

69 s 17 16 11 0.0 1 6.33  155.50 4

69 8§ 17 17 28 0.0  7.90  147.17 5

69 $ 20 17 3 0.0 4.57  152.28 4

69 § 20 17 25 0.0 5.28  150.07 4

69 . § 20 17 30 0.0 5.55  150.17 4

69 § 229 13 45 0.0 6.33  155.50 4 ,
69 s 23 1 40 0.0 . 6.73  147.02 a

66 S 24 12 45 0.0  8.33° 147.85 . .4

69 8§ 25 16 58 0.0 5.32  151.03 5

69 § 25 16 58 0.0 4,18  152.1 4

66 s 25 16 58 0.0 5.50  148.33 4

69 s 26 17 0 0.0  4.25  151.58 3

69 ° 8 26 17 0 0.0 5.00  151.25 5

69 8 26 17 0 0.0 6.35  149.63 4 .

69 s 26 17 0 0.0 4.60  152.20 4,

69 § 26 17 0 0.0  5.47  150.50 4

69 s 26 17 0 0.0 4.37  152.28 4

69 s 26 17 0 0.0 4.62  152.08 4 |
69 § 25 17 0 0.0 - 5,55 “151.52 5 |
68 s 26 17 0 0.0 5.48  150.08 s

69 s 26 17 0 0.0 ¢ 4.20 151.50 . 4
69 s 26 17 o0 0.0  s.00 151.25 4

69 s 26 17 0 0.0 5.55  150.17 o4 :
69 8 26 17 0 0.0  4.55  151.62 4 -
69 s 26 177 0 0.0  4.92  151.17 4

69 S 26 7 0 0.0 5.65  150.27 4

59 s 26 19 14 0.0 6.55  147.87 4

69 S 23 11 57 0.0 5.55  150.17 3

69 8 29 25 57 0.0 5.50  141.33 3

69 9 4 2 43 0.0 6.55  147.87 4

69 9 7 § 40 0.0 6.33  155.50 4

69 9 8 12 47 0.0 6.35  155.50 4 |

69 9 12 13 2 0.0 6.75  147.02 4

/3 ‘ )




.
<.

MN. SEC  LAT-S LONG-E  INT

0 .YV Y
)

N
0w OV w

[£8]
(L)

v Y
o
(9]
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~
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~)
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[0S

N
& o»

[N

o o»

B ¥ I 7T B 9V
o o o

(3]
[

N
i
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~)

58§ 0.0 3.

12 142.33 4
S 0.0 3.00  142.03 4
45 0.0 5.05  142.07 6
18 0.0 6.75  147.02 4
57 0.0 3.67  145.33 4
55 0.0 3.00  142.03 4
30 0.0 9.42  150.33 5
12 0.0 4.37 152,28 3
13 0.0 4.13  152.47 3
13 0.0 4.25  151.75 3
S0 0.0 4.25  151.75 5
50 0.0 4.17  152.17 4
50 ©.0 4.20  151.50 5
0.0 342 145.42 3

0.0 3.67  143.33
0.0 5.67  143.33 3
50 0.0 3.42 143,42 5
0 0.0 5,12 142.55 3
10 0.0 4.17  142.92 4
10 0.0 3.42  143.42 4
11 0.0 5.67  143.33 3
55 0.0 6.28  146.03 3
45 0.0 5.85 142,97 4
25 0.0 5.43  150.03 5
25 0.0 4,42 152.08 4
25 0.0 5.00  151.25 4
25 0.0 - 4.17  152.17 3
25 0.0  4.62  152.08 3
25 0.0 4.32  152.23 3
25 0.0 6.22  148.92 5
25 0.0 5.25  151.04 4
25 0.0 5.55  150.17 5
25 0.0 4.37  152.28 4
25 0.0 4.92  151.17 4




YR. M. DY HR. Mi. SEC  LAT-S LONG-E
G

69 11 11 15 25 0.0 5.53 151,52
69 11 11 15 25 0.0 5.50  145.50
69 11 11 15 25 0.0 5.58  148.32
69 11 .11 15 25 0.0 5.08  151.97
69 11 11 15 25 0.0 4.55  151.62
69 11 12 15 40 0.0 6.43  149.95
69 _ 11 12 15 41 0.0 5.88  148.80
69 - 11 16 5 45 0.0  6.25  155.08
69 11 16 S 45 0.0 6.20  155.63
69 11 16 20 10 0.0 6.42« 147.57
69 11 16 20 10 0.0  5.62  147.85
69 . 11 16 20 10 0.0  5.50  148.50
69 11 16 20 10 0.0 5.95  147.20
69 11 16 20 10 0.0 6.12  146.47
69 11 16 20 10. 0.0 7.10  146.63
60 11 16 20 10 0.0  6.48  147.87
69 11 16 20 10 0.0 7.90  147.17
69 11 16 20 10 0.0 6.67  146.92
69 11 16 20 11 0.0 6.55  147.87
69 11 16 20 12 0.0 6.28  146.03
69 11 16 20 12 0.0 7.32 146,72
69 11 16 20 16 0.0 5.15  145.72
69 11 30 19 15 0.0  6.28  145.88
69 12 7 22 35 0.0 5.8 142,97
69 12 15 7 14 0.0 5.88  142.97
65 12 19 12 15 0.0 6.25  155.08
69 - 12 19 12 15 0.0 6.33  155.50
69 12 19 16 30 0.0 6.35  155.50
69 12 19 16, 50 0.0 6.25  155.08
69 12 20 s 42 0.0 4.17  152.17
69 12 ° 20 42 0.0 4.35  152.25

e
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