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RECOMMENDATIONS 

1. BMR is the appropriate government organisation in Australia to undertake 

activities in the fields of earthquake seismology and geomagnetism, 

particularly where these activities meet national and international needs. 

2. The objectives of the Geomagnetism and Seismology Sub-Section should be as 

follows: (i) Seismology - to provide and publish information on seismic 

waves from near and distant earthquakes and explosions as a contribution to 

global seismology, to study the tectonic implications of earthquakes, 

particularly those in the Australian region, and to assess earthquake risk 

throughout the Australian continent. 

(ii) Geomagnetism.- to provide and publish information on the Earth's 

magnetic field throughout the Australian region, including its territories 

and offshore, to provide geomagnetic reference standards at international 

level, and to study regional and local features of the Earth's internal 

field, particularly with relation to the overall structure of the contin­

ent. 

3. The Sub-Section spould be adequately staffed so that it can be organised on 

disciplinary lines and so that more emphasis can be given to research and 

publication. 

4. A national seismograph network should be developed to provide the capability 

for (1) locating continent-wide all Australian earthquakes with magnitudes 

greater than 4.0 on the Richter Scale; (2) locating all earthquakes with 

magnitude greater than 3.0 on the Richter Scale in the continent's most 

seismically active and populous areas; and (3) detecting continent-wide all 

earthquakes with magnitudes greater than 3.0 on the Richter Scale. 

5. The operation of the seismograph stations, Brisbane (BRS) and Charters 

Towers (CTA) in Queensland; Savage River (SVR) , Savannah (SAV) and 

Tasmanian University (TAU) in Tasmania; Canberra (CAN), Dartmouth (DRT) , 

Riverview (RIV) and Young (YOU) in the ACT, Victoria and New South Wales, 

and Adelaide (ADE) , Cleve (CLV), Hawksnest (HKN) , Partacoona (PNA) and 

Willolooka (WKA) in South Australia should be supported financially by BMR. 

The level of support should be restricted to the costs of operating these 

stations. BMR should be provided with the basic data recorded at the 

stations it supports. These stations are all currently operating. 
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6. VIi thin the next five years ne,,, seismograph stations should be installed near 

Mount Morgan, Roma, Aramac, Quilpie, and Coen in Queensland; Nyngan in New 

South \vales and; Halls Creek, Northampton, Albany, Kellerberrin, Forrest, 

and "[ongan Hills in Western Australia. These stations should be operated 

either by BMR or, in the case of the Queensland stations, under a co­

operative arrangement with the University of Queensland. 

7. BMR should aim to operate five more permanent magnetic observatories, near 

Darwin, Alice Springs, Charters Towers, Marble Bar, and Woomera. The first­

order regional magnetic surveys should be continued, to determine secular 

change in the Earth's magnetic field for the production of magnetic charts. 

8. BMR should continue to record the Earth's magnetic field at Mawson and 

Macquarie Island; the stations at Davis and Casey should be upgraded to 

provide a continuous record of the magnetic field at each station; the 

seismographs at Mawson and Macguarie Island should continue to be operated; 

and that eventually a seismograph should be installed at Casey. High 

priority should be given to the proposals to install automatic recording 

stations in the Antarctic to reduce the manpO"loler requirements. 

9. The funding and manpower requirements The Sub-Section should be divided into 

hlO parts for the purpose of ftmding and manpower requirements one should 

provide the basic geophysical data and should have secure funding and 

staffing during a rolling three-year period; the second should compete 

annually with other research projects for both staff and funds available 

within the BMR budget and staff ceiling. 
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BACKGROUND 

Membership of committee 

A committee made up of Dr D. Denham, D~ R.W. Johnson, and Mr K.M. 

Kennedy was formed in August 1980 to review BMR activities in the fields of 

earthquake seismology and geomagnetism and to report its recommendations to 

the Director. 

Terms of reference 

"The, CoIilinittee is asked to review BMR activities in the fields of 

earthquake and' ·'geomagnetism and report to the Director by mid-November 1980. As 

a first step theCommit'tee should report on: 

1.1 Current objectives of earthquake seismology and geomagnetism projects/ 

programs in BMR; 

1 02 The nature, location, manpOYTer requirements and approximate costs to BMR of 

existing stations/observatories 

• belonging to BMR 

• attached to other institutions but partly or wholly funded by BMR 

• attached to other institutions, not funded by BMR but providing it 

wi th informat ion 

• attached to other Australian institutions, not funded by BMR and not 

providing it with any information; 

1.3 The use BMR makes of seismological and geomagnetic data it oolleots and 

receives inoluding the amount of interpretative work and a history of 

ensuing publications; 

1.4 The dissemination of data gathered by BMR observatories and BMR-sponsored 

observatories, and the Use made of these data by the recipients; 

1.5 The activities undertaken by staff of the Observatory Sub-seotion not 

assooiated with the seismological and geomagnetism programs. 

Seoondly, the Committee is asked to provide the Director with its 

assessment of: 
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2.1 The appropriate role and objectives of earthquake seismology and geomagnet­

ism programs in BMR, taking into accolmt the role of BMR defined in the 

Minister's statement of 25 October 1979, and l?S described in the ASTEC 

Review of BMRj and taking into account the possible role in monitoring 

nuclear explosions; 

2.2 The value of the earthquake seismology program and staff expertise as an 

adjunct to possihle short-term projects of study of crustal structure 

('COCORP'-type studies); 

2.3 The nature, cost to BMR (1980 cost basis), and manpower requirements of 

program, including a network of stations/observatories designed to achieve 

these objectives over the next five years." 

Input ,to·. commi ttee 

In August 1980 the Committee called for written submissions from all 

staff members then employed in the Geomagnetism and Seismology Sub-Section. An 

invitation was also given to Dr vl.D. Parkinson, Reader in Geophysics with the 

University of Tasmania and a former supervisor of the Sub-section, for his 

comments. 

The replies received are contained on file (80/959) and these, together 

wi th BMR' s draft. reply to a request from the Vice Chancellors of the Universi-· 

ties of Queensland and Adelaide for funds to support the operation of seismo­

graph stations in Queensland and South Australia, formed the basis for the 

report presented here o· T~vo of us (KMK and RW J) spent a half-day familiarisation 

visit to the Canberra Observatory at Kowen Forest. 

We wish to thank all those who gave of their time to provide input to 

this investigation. 

A glossary is provided at the end of the report which explains some of 

the technical terms referred to in the text. 
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INTRODUCTION 

B~ffi was created ~n 1946, primarily as a geological and geophysical 

survey for the Federal Government. However, it soon became involved in observa­

tory programs when the Toolangi (Vic.) and Watheroo (WA) magnetic observatories 

were transferred to it in 1946 and 1947 respectively. Subsequently further 

magnetic observatories were opened in Antarctica and the Australian mainland as 

indicated in Table 1. 

TABLE 1: Australian magnetic observatories 

Name Locality Duration of operation 

Canberra ACT 1978-

Casey Antarctica a 

Darwin NT 1957-1959 

Davis Antarctica b 

Gnangara \~A 1957-

Heard Island Indian Ocean 1952-1954 

Macquarie Island Southern Ocean 1952-

Mawson Antarctica 1955-

Toolangi Victoria 1919-

Watheroo WA 1919-1958 

Wilkes Antarctica 1957-1967 

a regular absolute obs~rvations only, since 1974 

b regular absolute observations only, since 1972 

At present no other authority operates permanent magnetic observatories on the 

Australian mainland, but several countries operate stations in the Antarctic. 

BMR'sfirst seismograph was acquired in 1950 from Melbourne University 

and subsequently several stations have been installed both in the Antarctic and 

on the Australian continent. Table 2 shows the main'BMR-operated stations which 

have been installed since 1950 and Figure shows the locations of those curren-

tly operated by BMR and other agencies on the Australian continent. 
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TABLE 2: BMR seismograph stations 

Code Name Locality Station type 

ASP Alic e Spring s NT 3D + array 

BFD Bell field Vic. short- period Z 

CNB Canberra Observatory ACT short-period Z 

COO Cooney NSW short- period Z 

DAR Darwin NT 3D components 

GLS Giles WA short-period Z 

HII Heard Island Ind. Ocean 2-component h 

ISQ Mount Isa Qld. short- period Z 

KLG Kalgoorlie WA short-period Z 

MAW . Mawson Antarctica 3-component 

MEL . Marble Bar WA short-period Z 

MCQ -Macquarie Island S. Ocean short- period Z 

MEK Meekatharra WA short-period Z 

MTN Manton (replaced DAR) NT 3- component 

MUN Mundaring WA 3-component 

NAU Nanutarra WA short- period Z 

NWAO Narrogin WA 6-component 

STK Stephens Creek NSW short- period Z 

fMV Swan View WA short-period Z 

TOO Toolangi Vic. 3-component 

WBN Warburton (replaces GLS) WA short-period Z 

WIL Wilkes Antarctica 3-component 

Duration of 

operation 

1970-

1972-

1975-

1974-

1961-1972 

1974-1978 

1951-1954 

1979~ 

1964-

1956-

1972-

1951 -

1967-

1972 

1959-

1980-

1975-

1974-

1976-

1962-

1978-

1957-1966 

Financial assistance by the Commonwealth to operate seismograph 

stations d'ates back to 1934 when a sum of £300 per annum was contributed towards 

the upkeep of the *Riverview Observatory (RIV) and support for this station now 

runs at $6000 per year from BMR's contract vote. Since then financial assistance 

has been given to the State universities of Queensland (from 1974), Tasmania 

*Throughout this report seismograph stations are usually referred to by their 

appropriate three-letter code. Table 3 lists the stations mentioned in the 

report, and their current and proposed level of BMR support. 
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(from 1974) and South Australil:l (1976) •. Currently these three universities 

receive $17 BOO, $6300 and $20 050 per annum. The terms of the current agree­

ments are that BMR now owns the World Standard Seismographs at the stations ADE, 

RIV, CTA and TAU and in return each authority (except RIV) provides BMR with 

phase data and regional earthquake hypocentres. 

Code 

ADE 

BRS 

CAN 

CLV 

CTA 

DRT 

HKN 

KNA 

PNA 

RIV 

SAY 

SVR 

TAU 

WKA 

WAA 

YOU 

TABLE 3: Non ... BMR seismograph stations 

Location 

Adelaide, SA 

Brisbane, Qld 

Canberra, ACT 

Cleve, SA 

Charters Towers, Qld 

Dartmouth, Vic. 

Hawksnest, SA 

Kunnunurra, WA 

Partacoona, SA 

Ri verv iew, NSW 

Savannah, Tas. 

Savage River, Ta.s. 

Hobart,' Tas. 

Willalooka, SA 

Warramunga, NT 

Young, NSW 

Type of station Is station 

supported 

now by BMR 

6-component WdSSS* Yes 

3-component No 

3-component 

1-compQnent SPZ 

6-component \iWSSS 
o 

plus SRO • 

No 

No 

Yes 

1-component SPZ No 

1-component SPZ No 

3-component No 

1-component SPZ No 

6-component WWSSS Yes 

1-component SPZ No 

1-component SPZ No 

6-component ~MSSS Yes 

1-component SPZ No 

Multi-component array No 

1-component SPZ No 

* World Wide Standard Seismograph System 

+ Short-period vertical (Z= vertical component) 

o Seismological Research Observatory 

Recommended for 

BMR support 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Xes 

Yes 

Yes 

Yes 

No 

Yes 

A three-component station records ground motion in .the vertical ,north-south and 

east-west directions. A six-component system has both long- and short-period 

three-component recorders. 
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In 1979 and 1980 the Preston Institute of Technology applied for a 

grant on a similar basis but w'as advised that because of the local -hature of its 

network, which is not required for the national network, it would not be 

approp:riate for BMR to assist this opp.ration. ANU applied for assistance in 

1980 and was told that its request would depend on a review of our operations 

(File 00/561). However, it should be pointed out that both PIT and ANU provide 

BMR wi thearthquake hypocentres for the natiohal earthquake data file. 

There are no such financial commitments for assistance of non-BMR 

geom~riet-ic observatories. 

SCI:ENt:L'IFIC OBJECTIVES AND COSTS OF CURRENT. PRQGRAMS 

1.1 Current objectives of earthquakes_eisDlOlogyand 

geomagnetism projects/programs' inBMR 

(i) . Seismology. One objective is to provide information on seismic 

waves from near and distant earthquakes and explosions as a contribution to 

global seismology. This contributes to the understanding of the structure of 

the -Earth '-s interior and the dynamic processes taking part wi thin the Earth. 

The other objective is to carry out research on earthquake distribu­

tion, wave attentuation, foreshocks, aftershocks,magnitudes, mechanisms, 

prediction and other features , in order to determine the tectonic implications 

of seismicity and earthquake risk. This is carried out with particular emphasis 

on the Australian region. 

Thewor'k program involves operating a network of seismographs in 

Australia and Antarctica, ··some of which are operated jointly with universities 

and overseas organisations. The long-term aim is to detect all earthquakes in 

Australia of magnitude 3 or gr'ea ter, and to loca tesu:ch earthquakes in critical 

areas of high polulation density and a high level of seismic activity. 

BMRacts as the Australian seismological date, centre; it·maintains an 

Australian regional earthquake data file, collates and transmits data to the 

International Seismological Centre, Newbury, U.K. and acts as seismological 

consultant to the Australian Government and public. It operates accelerographs 

in crucial ar"easof comparatively high earthquake risk and studies the main 

effects of earthquakes to estimate seismic risk. 
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From time to time, temporary networks are set up to monitor aftershocks 

of major earthquakes. 

Seismology provides the main method of detecting underground nuclear 

explosions. BMR is represented on the Committee of Disarmament's Group of 

Seismic Experts, which is preparing recommendations for an international network 

for monitoring explosions; it is expected that BMR will be responsible for the 

Australian contribution to this network when established. 

(ii) Geomagnetism. A primary objective is to provide and publish 

information on the Earth's magnetic field throughout the Australian region, 

including its territories and offshore. Other objectives are to provide 

geomagnetic reference standards at international level, and to investigate 

regional and local features of the internal field, in particular with relation 

to the overall structure of the continent. 

The work program consists of operating geomagnetic observatories 

in Australia and Antarctica, and developing of efficient instrumental and 

data-acquisition and distribution systems. 

BMR operates the National Geomagnetic Data Service and provides data, 

information, and advice to international agencies, government and commercial 

bodies and the public. The data from the geomagnetic observatories are used for 

global studies of geomagnetism and are published monthly in BMR's Observatory 

Report. 

The recordings at the permanent observations are supplemented by about 

60 first-order regional magnetic stations (see Fig. 2). These are observed at 

regular intervals to provide a record of the secular variation of the magnetic 

field, and isomagnetic charts are published at regular intervals •. ; . 

The long-wavelength geomagnetic anomalies are used to study regional 

crustal variations and mineralisation of the crust. 

1.2 The nature, location, manpower requirements and 

approximate costs to BMR of existing stations/observatories 

The location of the seismic stations owned and operated by EMR are 

shown in Figure 1. Figure 2 shows the locations of the permanent m~gnetic 

observatories and the first-order regional magnetic stations •. 

Current manpower deployment (as of.January 1981) is as follows: . -

Mundaring Geophysical Observatory: Science 3, Science 2, T02 and T01 

(Engineering) and a Typist. This staff is responsible for all the 

seismographs in WA and the Gnangara geomagnetic observatory. 
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Canberra HQ: one Science 4, three Science 3, two Science 2, one T01 

(Science), two TA2 and one ST01 (Engineering) (from ES Branch). 

Mawson: one Science h 

Macquarie Island: one Science 1. 

The following establishment positions are currently vacant: one Science 2, one 

ST01 (Science), four Science 1 (these include 3 Antarctic and. 1 Mundaring 

positions). One CA3 and one Gardener or Caretaker at Mundaring have been put in 

the pool. 

During the 79/80 financial year the following costs were incurred: 

Vote 

432-2-01 Travel 

-02 Office requisites 

-03 Postage 

-04 Office services 

-05 Printing & Publications 

-06 Motor Vehicles 

-08 General stores 

-09 Contract services 

-10 Freight & cartage 

-11 R & M to plant & equipment 

-12 Computer services 

891-1-01 Plant and equipment 

432-1-01 Salaries 

-02 Overtime 

Canberra 

6 646 

* 
* 
* 

5 880 

100 

2 382 

58 818 

* 
42 

18 088 

20 479 

210 510 

5 003 

Mundaring 

3 402 

1 305 

14 783 

7 979 

nil 

4 462 

7 276 

7 059 

1 144 

299 

nil 

nil 

113 520 

139 

* These items could not be extracted from BMR's accounting system. 

Total 

10 048 

1 305 

14783 

7 979 

5 880 

4 562 

9 658 

65 877 

1 144 

341 

18 088 

20 479 

324 030 

5 142 

$489 316 

This amounts to about 4% of BMR's total expenditure of $13.3 million. 

Of this total of about $500 000 the costs to BMR of the stations funded 

partly by BMR during 1979/80 were as follows: 

Riverview Observatory 

University of Queensland 

University of Adelaide 

University of Tasmania 

$ 5 000 

$ 9 605 

$18 450 

$ 3 150 
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These monies were used to operate the following stations and provide phase, 

ampli tude, an.d hypocentral data as follows: 

Riverview Observatory 

Queensland University 

Adelaide Vniversity 

Tasmania University 

phase data only. 

phase data from eTA & BRS 

phase data from ADE on regular basis. Hypocentral data 

from the SA network on a regular basis and phase data 

on request. 

phase data from TAU 

hypocentral data for Tasmania earthquakes using 

Tasmanian stations on a regular basis and phase data 

on request. 

There are two main institutions which provide BMR with data but are not being 

funded by BMRj these are the ANU and the PIT. The annual operating costs of 

the ANU network of stations is about $40 000. BMR receives hypocentres from ANU 

for earthquakes in NSW and phase data on request. The same holds for PITj the 

costs of operating their network are not known. 

All the stations in Australia being funded by BMR provide BMR with 

data. 

1.3 The use BMR makes of seismological and geomagnetic data it collects 

and receives including the amount of interpretative work and a 

listing of ensuing publications 

BMR uses the seismological observatory data to locate earthquakes that 

have occurred in the Australian region and to assess earthquake risk on a:. 
continent-wide basis. The national earthquake data centre operated by BMR 

contains records of all earthquakes known to have taken place in the Australian 

regions; about,2000 earthquakes per year are added to the data file. This data 

file is the basis for the many requests generated both within and outside BMR. 

The m~in research activities carried' out within BMR on the data ," 

gathered by ,the observatories include: the study of strong ground motion which 

has been recorded by the accelerographs; , studies of assessing earthquakeriskj 

studies of seismicity patterns and the radiation patterns from earthquakes to 

infer the continental stress field, the relationship of the: stress field to 

plate tectonic forces, and the intra-plate tectonicsofthe.Allstralian Plate; 

and studies of travel- time residuals carried out to relate· the!!esiduals to 

the tectonic provinces. - ~ '-
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Geemagnetic data are mainly used in BMR to' prepare' magnetic maps of the 

Australian regieri:. Because the Earth's magnetic field is continually Cl1anging a 

full set ef magnetic maps is pred uced every ten years.; These are used primary 

fer navigatien and expleratien purposes. 

As part of its study of the Earth's magnetic field BMR is partaking in 

the MAGSAT preject in which satellite data will be integrated wi"bb. surface and 

airberne observations to' study bread variatiens in crustal magnetisatien. 

A list of the main publicatiens (net including Recerds) preduced, 

within: :BMR, using observatory data, during the last five years is ~iven in 

Appendix 1 .. 

1.; 4 The dissemination of data gath~red by Bf1R observatories and :aMR-sPQl1@ored 

observatotie~., ,and ,the uSEl ,made of these data by the rec;ip~~nts 

Teleseismic data are telexed to the United states Geological Survey 

twice weekly for the preliminary determination of hypecentres which ,ar.e 

distributed werld-wide. 

Complete phase data and regional hypocentres are sent ,to' the 

In ternational Seismological Centre in UK on ma.gnetic tape, for Austvalia, Papua 

New Guinea, and the Solemen Islands. 

Copies of seismograms from key stations are sent to the World Data 

Centre A in USA. There are hundreds of examples of the. use of these data in 

international pubiicati6ns such as Tectonophysics, ,Geephysical Jeurnal, Jeurnal 

ef Geephysical Research, Bulletin ef Seismolegical Seciety'of America, etc. The 

data are uSed mainly in studies ef the structure ef the Earth, earthquake risk 

assessments, and geodynamical processes. The geemagnetic data are alsO' widely 

used in stUdies ef the Earth's magnetic field and in studies of the ienosphere 

and sola.r studies. As beth the seismic and magnetic data are sent to' Werld Data 

centres we de not have a full picture ef the use to' which eur data are put (BMR 

also ebta.ins data frein the Werld Data Centres). However, Australia is in a key 

pesi tien in all glebal studies ef seismolegy and geemagnetism and the data 

ebtained in eur regien are invaluable for this reason. 

Appendix 2 gives an indicatien ef some of the requests for data dealt 

wi th d tiring 1 979 and the first half ef 1980. 
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1.5 The activities undertaken by staff of the Observatory Sub-section 

not associated with the seismological .and geomagnetic programs 

Very little is done outside the, seismological and. geomagnetic programs. 

Some work is done at Mundaring to record. reflections from the ionosphere for the 

Ionospheric Prediction Service, and magnetic pulsations are also recorded there 

for the University of Newcastle. However, little analysis is carried out on 

the data recorded. 

From Canberra some surveys Of aircraft compass~s.winging sites and 

calibrations of magnetometers and compasses are undertaken but these. tasks 

constitute only a minor effort. 

FUTURE ROLE, OBJECTIVES, AND LEVELS OF AC~IV.ITY 

2.1 The·ap.propriate role and objectives of earthquake seismology and 

geomagnetil?m programs in BMR, taking into account the role 9f BJoffi def:i,.ned 

in the Minister's statement of 25 October 1979, and as described i~ the 

ASTEC Review of BMR; and taking into account the possible role in monitoring 

nuclear explosions. : .. ': 

The ASTEC report unfortunately did not contain .a discussion on BMR' s 

activities in the fields of earthquake seismology and geomagnetism. However, as 

the report did not contain specific recommendations to ·chang-e the status quo in 

this area we infer that the Council must have been satisfied.with the 

continuation of these activities within BMR. 

There is a clear need for observatory-type operat;ionsinAustralia. On 

the international scale Australia occupies, and thereforeisrE;Jsponsibile for, 

the geophysics of, a large area of the globe. If a country is not to have a 

poor reputation in the scientific community someone must undertake the respon­

sibili ties of recording and reporting good quality data for international 

requirements. 

Within Australia there. is a need for seismological and geomagnetic 

facilities. and expertise for national, regional, and local requirements. Because 

earthquakes and geomagnetic fields know no political boundaries it makes sense 

for one national organisation within the Federal Government to assume overall 

responsibility for this work. 
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We do not believe it is appropriate for a university to carry out this 

work because of the ongoing nature of the regular recording and data processing; 

furthermore it would seem to contradict their primary roles of teaching, 

producing post-graduate theses, and carrying out research in short and medium­

term projects. State Governments have restricted areas of responsibility, and 

private companies would find difficulties in producing something saleable and 

would be unlikely to have back-up resources or accept an indefinite future 

cOIllI!litment. 

The question, therefore, is which Federal organisation should carry out 

this work. We examined four possible options - CSIRO, Department of Science 

and Technology, BMR, or a new organisation. 

CSIRO is mainly concerned with short to medium term research projects, 

us'Ually initiated by or having stro~ connections with industry. The long-term 

operation of geophysical observatories does not fit into this role. 

The Antarctic Division, the Bureau of Meteorology, and the Ionospheric 

Prediction Service operate within the Department of Science and Technology 

(DOST). But none of these organisations have strong links with the earth 

sciences and we cannot find any advantage in a transfer of observatory 

operations to DOST. 

BMR is designated as a geoscientific research organisation' and 

although its main efforts are towards the development of our mineral and energy 

resources, its role is to develop an integrated, comprehensive, scientific 

understanding of the geology of the Australian continent, the Australian 

offshore area and the Australian Antarctic Territory ... ' and 'to be the primary 

national source of geoscience data and to publish and provide information'. 

BMR has developed the expertise and facilities for geomagnetic and 

seismological operations and though these operations contribute little to 

~ineral search, 'the primary national source of geoscience data' clearly 

includes the geomagnetic and seismology operations. The Federal Government also 

recognises BMR's role in these fields, and matters relating to the detection of 

underground nuclear explosions and earthquake risk are always r~ferred to BMR. 

Clearly, the nuclear explosion monitoring role, which is closely linked to 

global seismology, should rest in the Federal sphere. 

We therefore conclude that:BMR is the appropriate government 

organisation in Australia to undertake activities in the fields of earthquake 

seislllology and geomagnetism, particularty where these activities meet national 

and international needs. There is no need t~e~tablish another organisation. 

In reviewing the objectives of BMR's program in these fields we 

recommend that the objectives of the Geomagnetism and Seismology Sub-Section 

should be as follows: 
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(i) Seismology - to provide and publish information on seismic waves 

from near and distant earthquakes and explosions, as a,qontribution to global 

Fl~ seismology, to study the tectonic implications of eart4quake~, particularly 

those in the Australian region, and to assess earthquake risk throughout the 

Australian continent. 

(ii) Geomagnetism - to provide and publish information on the Earth's 

magnetic field throughout the Australian region, including its territories and 

offshore, to provide geomagnetic reference standards at international level, 

and to study regional and local featur~s of the Earth's internal field, 

particularly with relation to the overall structure of the continent. 

These objectives are similar to the present objectives outlined earlier 

and wh~ch we believe to be satisfactory. J{o~ever, we feel that the objectives 

have not been fully realised because primarily of three fac tors. 

1. Understaffing 

The work program has been severely overloaded in recent years because 

of fal=.ing staff ceilings and the consequent inability of the Sub-Section to 

recruit into vacant positions. At the same time the work load has grown as a 

result of BMR's involvement in the monitoring of nuclear explosions for the 

Department of Foreign Affairs and the increase in requests for data and informa­

tion (see Appendix 2). As a result the technical support has not been adequate­

ly provided, so professional officers have not been able to escape the routine 

data processing and frequent deadlines for data. Thus, short term requests and 

data processing have been undertaken at the expense of worthwhile medium and 

long-term research programs. One result of this policy has been .the abandonment 

of the strong-ground-motion analysis program. 

2. Emphasis on data 

The dominance of data processing has pervaded the. whole. Sub-Section to 

the extent that the main structural units ~ the G~omagnetism and Seismology 

Sub-section come under such titles as: Reductions and Data Group, Canberra 

Observatory Operations Group, Technical Support Group, Mundaring Observatory 

Operations Group, and Special Projects Group (which. consists of one person plus 

the Antarctic Program). We believe tha.t to str~ngth~nc:lihe effectiveness of> the 

group it should be organised along disciplinarY'lines so that expertise in the 

disciplines of geomagnetism and seismology can be properly fostered and resear­

chers can interact closely with the data collection processes. 
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We believe that the two groups would be large enough to be self­

sustaining. 

Al though it may be necessary at some levels for officers to be familiar 

with and able to perform each other's basic tasks, we feel that specialisation 

in geomagnetism and seismology is necessary if the studies are to advance; if 

everybody can do everything at all levels there is a danger of mediocrity. We 

believe that specialist expertise is almost essential and hence recommend a 

disciplinary organisation. 

3. Scientific leadership 

While there has been a worthwhile publication record in recent years 

(see Appendix 1) we feel that much more should and could be achieved. There is 

enormous scope in both .gebrnagnetism and seismology for exciting and important 

research ,butwithout top quality leadership and proper encouragement the 

data being record'ed will not be put to the best use and the important problems 

in these disciplines will not be tackled. 

W'e believe there should be a two- fold approach, (.1) to encourage 

programs of research for present staff and (2) to recruit highly qualified staff 

from outside BMR, so that the scientific capability of the grbupcan .be 

significantly enhanced. 

We therefore recommend that the Sub-section should·:be.adequately 

staffed so that it can be. organised on disciplinary lines and so that more 

emphasis can be given to research and publication. 
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2.2 The value of the earthquake seismology program and staff expertise as an 

adjunct to possible short-term projects of study of crustal structure 

('COCORP' type studies) 

The earthquake seismology program can contribute to crustal structure 

studies in a broad way through analysis of travel-time residuals at various 

stations and by studying aftershock sequences t? identify active faults. 

However, we see these programs as of secondary importance to the main 

COCORP type studies which are undertaken using mobile field recorders and 

digital exploration-type reflection seismic equipment in conjunction with 

controlled sources of seismic waves. 

2.3 The nature, cost to BMR (1980 cost basis), and manpower requirements of 

program, including a network of stations/observatories designed to 

achieve these objectives over the next five years 

(i) Seismology. We assume that BMR has two major roles to play in 

earthquake seismology. The first is to co-ordinate Australia's commitment to 

global seismology. Australia occupies a unique position in the southern hemis­

phere and the data recorded by several of the Australian seismographs are vital 

to international studies of earthquakes and large explosions. The Australian 

responsibility in this field is largely borne by BMR. 

The second and perhaps more important role is to carry out research on 

the earthquakes that occur in the Australian region. This work is important in 

studies to develop an integrated, comprehensive scientific understanding of the 

geology of the Australian continent. It is also required for accurate estima­

tion of earthquake risk throughout the continent and for studies of the possi­

bility of forecasting earthquakes in regions of comparatively high risk. 

In order to achieve these aims we recommend that a national seismograph 

network should be developed to provide the capability for: 

R4 

(1) locating continent-wide all Australian earthquakes with magnitudes 

greater than 4.0 on the Richter Scale (to locate an earthquake 

reliably, it must have been recorded at three stations); 

(2) locating all earthquakes with magnitudes greater than 3.0 on the 

Richter Scale in the continent's most seismically active and populous 

areas, viz.: eastern Australia including Melbourne, Canberra, Sydney, 

and the region north of Brisbane; southeastern Australia (including 

Adelaide) and southwestern Australia (including Perth), and 
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(3) detectingcontinent~wide, all earthquakes with magnitudes greater 

. than 3.0 on the Richter Scale. 

Figure (3) shows the present distribution of seismograph stations and 

the capability for locating earthquakes of magnitude ML greater than 4.0 if all 

stations are operating. These stations are made up of the following permanent 

stations not presently funded by BMR: BRS, CAN, KNA and the South Australian 

network station HKN. To complete the coverage, stations are required near Mount 

Morganlnd Coen in Queensland. 

To locate earthquakes of magnitude ML > 3.0 in the seismically active 

and populous areas of the continent it is not necessary for all the South 

Australian, Tasmanian and ANU network stations to remain operational (see Fig. 

4). These networks.were set up to study local featu:r:es in greater detail than 

BMR would require for the national objective of locating all earthquakes with 

magnitudes ML > 3.0 in the seismically active populous areas • In order to 

achieve this objective, only the following stations would be required in 

addition to the major p0rmanent stations at BRS, CTA, ADE, TAU, WRA and KNA: 

HKN, PNA, CLVand WKA (Adelaide University) 

SVR and SAY (University of Tasmania) 

YOU, DRT and CAN (ANU) 

We do not regard any of the Preston Institute of Technology stations as 

necessary for this purpose. 

To complete the coverage of the ML > 3.0 earthquakes in the 

seismically active ~opulous areas additional stations will be required as 

follows : 

Queensland 

NSW 

WA 

Moun t Morgan, Roma, Aramac 

Nyngan 

Kellerberrin, Wongan Hills, Northampton and Albany. 

In order to complete the coverage of the continent so that all earth­

quakes wi thML > 3.0 are detected., new stations are needed near Halls Creek 

and Forre.st in Western AUE3tralia and Quilpie in Queensland. 

Figures 3 and 4 show the cur.rent location and detection capabilities 

and the proposed capabilities if the new stations mentioned above are 

installed. 

We therefore recommend that: ,the operation of the seismograph stations 

at Brisbane (BRS) and Charters Towers (CTA) in Queensland; Savage River (SVR) , 

Savannah (SAV) and Tasmania University (TAU) .in Tasmania; Dartmouth (DRT) , 

Canberra (CAN), Young (YOU) and Riverview (RIV) in the ACT, Victoria and New 

South Wales and; Adelaide (ADE), Cle:ye(.CLV) ,Hawksnest (HKN) , Partacoona (PNA) 

andWillalooka(WKA) in South Australia b.e .s,upported financially by BMR. The 

level of support should be restricted to the operation of these stations. BMR 

should be provided with the basic data recorded at the stations it supports. 
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Furthermore we recommend that .~i thin the next five years new stations 

should be installed near Mount Morgan, .Roma, Aramac, Quilpie and Coen in 

Queensland; Nyngan in New South Wales and; Halls Creek, Northampton, Albany, 

Kellerberrin, Forrest and Wongan Hills in Western Australia. These stations 

should be operated either by BMR orin the case of the Queensland stations under 

a co-operative arrangement with the University of Queen.sland. 

We have not ranked these new stations in an order of priority but 

Mount Morgan, Roma, Kellerberrin, Wongan Hills and Nyngan would appear to have 

higher priority than the others. 

Costs. The cost of operating seismograph stations varies from station 

to station. Charters Towers for example has a very high operating cost. It is 

a sophisticated nine-component station which uses photographic recording and 

necessi tates the employment of a full-time technical officer·to maintain the 

station. Thus the total operating cost is probably at least $15 000 .per year. 

In contrast the operating cost of each of the ANU stations is only about $4000 

per year. 

On a State by State basis we estimate that the costs to BMR of operat­

ing the existing non-BMR stations for which werecornmend BMR support, are as 

follows : 

Tasmania: SVR, SAY, TAU ($4k, $4k,$11k) $19000 

Queensland: CTA ($15k), BRS ($5k) $20 000 

New South Wales: DRT, CAN & YOU ($4k each) RIV ($6k) $18 000 

South Australia: HKN, PNA, WKA, CLV, ($4k each), ADE ($11k) $27 000 

These costs, based on current methods of recording seismograms, would 

amount to an increase of about $36 000 above the current level per year of 

expenditure in the contract vote(see page 11), and would not involve any 

additional BMR staff. 

The cost of installing and operating the proposed new stations is 

difficult to estimate but if Queensland University pays for the equipment at 

Mount Morgan and Aramac the cost to BMR in terms: of plant and equipment would be 

about 8 x $15 000 (assuming that the equipment· for Kellerberrin and- Wongan Hills 

is already available, and that Queensland University do, not contribute for the 

other Queensland stations) i.e. $120 000 and the operational costs, at· about 

$5000 per station could be $60 000 per year. We believe that BMR sho'uld .pay for 

the capital cost of new stations that are part of the national network. 

We have not been abl~ to make a thorough eyal ua tio~of. th~ extra staff 

positions required to meet the extra work ·lpad.ts>. copew~.th the 12, new stB:t,ions 

but we believe that an extra TA2 at Mundaring.an.d.a1i()tller in Canberra would 

easily be able to handle the extra analysis and.' an additional extra TO 

(Engineering) in Canberra to operate proPoS~d n~wsta~~~~s.~. 

~. ~ . 
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W This analysis is based on expandihg the current network using technol­

ogy already in operation. Using recE3ntly available digital technology with 

Australia-wide digital data links the total additional costs would be roughly 

the same. 

(ii) Geomagnetism. As BMR is the only institution in Australia 

monitoring the Earth's magnetic field there is no problem in interacting with 

other iLstitutions. The problem is rather one of setting an appropriate level 

of input by BMR to meet our national requirements and to fulfil our current 

objectives. 

By overseas standards the Australian region is poorly equipped with 

magnetic observatories, e.g. in North America there is one observatory for every 

one million sq. km whereas in Australia there is only one every six million sq. 

km. However, Australia's small and generally sparse population, and large 

distances between centres, limit the number of sites where observatories can 

conveniently be operated. Furthermore the local needs for magnetic information 

are similarly smaller because of the smaller client market. 

We would therefore follow the arguments of P. McGregor (BMR Journal of 

Australian Geology & Geophysics, 4, 1979, 361-371) in his paper on Australian 

magnetic observatories: 

"Overseas densities will be unachievable until there are dramatic 

advances in the development of highly stable, low-powered automatic 

observatories which will utilise satellite data transmissions and allow 

quasi-unmanned operation. 

In these circumstances the design of the network should take into 

account: 

The scale of the features to be described. Isoporic cells may have 

dimensions of only one or two thousand kilometres, so this suggests 

that measurements are needed farther apart than about 500 km. The BMR 

first-order stations have this average spacing. 

The area over which a station's recordings are representative. This 

depends mainly on the nature of the external (ionospheric and magneto­

spheric), and the internal '( induction)' components of the more rapid 

transient variations. In theAustr~lian regi~n, 'the focus of the solar 

quiet day (Sq) ionospheric current ~ystem cross~s'about the middle of 

the continent (dip latitude is a controlling factor in the Sq' system, 

at least in middle latitudes , ~hd the' average 'focal path' appears to 

follow dip latitude 40 0 S (Ma:tsushita",' '1'967, fig. 7 a) : this runs from 

Grafton to Carnarvon). Hence variations in F and It are reversed in 
. i \' 

northern and southernAusbal1~:;r:~md"::the pr~s'~t ('southern) observator,..:' 
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ies cannot provide information for northern Australia. Moreover the 

path of the focus is highly variable ,fr.O)ll day to day, e.g. McGregor 

(1966b) showed ~hat Watheroo lies to the north of the focus about 30 

percent of the time. The internal induced component of external fields 

gives significant effects near the coasts (Parkinson, 1961). Experience 

gained by BMR during a fiJ;st,..order regional survey in 1973 underlined 

the futility of attempting to apply meas.urements made near the cost to 

data recorded inland. 

The time-scale of secular changes. Observatory data clearly show 

that rates can al ter quite sharply over ,a short time-interval, and 

ideally data should be produced continuously. It is equally clear that 

it is impracticable to operate 40 or more present-day observatorie:;lj 

but the re-occupation of 60 first-order .stations more frequently than 

every five years is a costly venture in terms of money and manpower. 

Taking these factors into account, most of the immediate deficiencies 

in the existing network could be overcome by establishing observator­

ies, in order of priority, at or near Alice Springs, Mackay, Onslow, 

Woomera, and Darwin: they could reduce the number of first-order 

stations by 30-40 percent" 

and we recommend that BMR should aim to operate five more permanent magnetic 

observatories, near Darwin, Alice Springs, Chart.ers Towers., Marble Bar, and 

Woomera. The recent advent of compact, digital, stable magnetographs makes it 

feasible to operate these stations as quasi-unmanned observatories requiring 

calibration only once every three months. 

At Darwin the magnetic detectors could be housed at the seismographic 

site, at Charters Towers the present seismic vault site could be used, at Alice 

Springs the Joint Geological and Geophysical Station could be used and at Marble 

Bar the same site as is used for the seismic station could be utilised. The 

Woomera site would have to be investigated. 

The installation costs at each station would involve approximately 

$10 000 for the construction work to house the ,detector, and about $50 000 for 

the equipment. Operating costs at each statiQn would arise from a calibration 

visit every three months and some simple checks by the seismic attendant; 

overall these would amount to about $5000: per year. 

To carry out this additional work load BMR would require an additional 

ST01 or Science 1. 

R7 The first-order regional magnetic ,surveys. sh.ould. be. continued to 

(b) determine secular change for the production of magnetic charts. 
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(iii) Antarctic operations: BMR has a long history of monitoring 

seismographs and magnetographs in Antarctica (see Introduction). Currently it 

operates permanent seismographs and magnetographs at Macquarie Island and Mawson 

and quasi-permanent magnetic observatories at Casey and Davis. In view of BMR's 

responsibility in the geosciences in the Antarctic we believe that it should 

continue to operate observatories to record earthquakes and the geomagnetic 

field, at Mawson and Macquarie Island. 

These stations are all important in studies of the secular variation 

of the Earth's magnetic field and also in observing high latitude magnetic 

phenonema. We agree with ARPAC that these stations should be upgraded so that 

the monitoring of geomagnetic phenonema should be properly carried out, and that 

automatic stations be in trod uced to red uce the manpower requirements. 

This will cost about $50 000 at each of the four bases, with the 

running costs the same as they are now. 

We do not allot a high priority to installation of a~eismic station 

at Davis but there is a strong argument for re-opening a station at Casey (the 

old Wilkes station had both magnetic and seismic recorders) because of the lack 

of seismic stations in that region and because it would be a valuable station to 

provide southern control for large Australian earthquakes and also for those 

associated with the mid-ocean ridge between Australia and Antarctica. The 

capital cost could be about $15 000 and the extra running costs would be 

about $1000 per annlli~ if a scientist already wintering at the base is respon­

sible for the operation of the station. 

However, we believe that the installation of this station should be 

delayed until all the mainland Australian stations have been commissioned. 

We therefore recommend that BMR continue to record the Earth's magnetic 

field at Mawson and Macquarie Island; the stations at Davis and Casey should be 

upgraded to provide a continuous record of the magnetic field at each station; 

~~ the seismographs at Mawson and Macquarie Island should continue to be operated; 

and that eventually a seismograph should be installed at Casey. High priority 

should be given to the proposals to install automatic recording stations in the 

Antarctic to reduce the manpower requirements. 

(iv) Staffing and funding 

From the evidence presented to this inquiry and from our observations 

of other similar facilities around the world it seems to us clear tha~ the 

Geomagnetism and Seismology Su~-Section has been understaffed for many years. 

When one considers that the Americans have budgeted $2.8 million just to 
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improve their one station at Alice Springs it makes BMR's total budget of about 

$0.5 million per year, for the whole of the geomagnetic and earthquake 

seismology program, a very small effort. 

We see the need for research scientists to concentrate on research and 

hence for an increase in the technical support staff to enable the collection, 

analysis and distribution of data to proceed. Because a continuous data set 

loses its value when it is interrupted, the Sub-Section has in the past tended 

to try and ensure the continuation of basic recording and processing at the 

expense of analysis and research. 

For example the strong-ground-motion program has been temporarily 

abandoned because of staff shortages even though this work has a large component 

of research and its results are much in demand by the Australian community. We 

therefore recommend that The Sub-Section be divided into two parts for the 

purpose of funding and manpower requirements. One part should provide the basic 

geophysical data and should have secure funding and staffing during a rolling 

~~ three-year period; the second should compete annually with all other research 

projects for both staff and funds available within the BMR budget and staff 

ceiling. 

Cost and manpower summary 

To fully implement these recommendations the following costs, addition­

al to the $500 000 currently spent per annum by BMR on the Geomagnetism and 

Seismology Sub-Section, would be incurred over a five-year period. 
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Suppor~ for existJng stations 

Purchase of 8 seil3mqgra,phs at 
$1 5 000 each . 

Operatipp oJ .12 ne:w sei~/n,ograph 
stations at $5000 per year· 

GeQJ!lagneti~!11 

Installat:i,PJl pfo.pe.lI 
f$.eomagne .. tic observ!itories 
tA: $60 000 each) . 

Operatipg costs 
at .$5000 p~r year 

Antarctica 

Replacement equipment 
at loiawson a~d ~aoquarie Island 

New Magnetic re.corders at 
Davisa.nd Casey 

New sei~J!lic station 
Casey . 

Tot.al 
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Capital Costs 

120 000 

120 000 

300000 

300 000 

80 000 

100 000 

15 000 

295 000 

$715 000 

Operating 
Costs per 

year 

36 000 

60 000 

96 000 

25000 

25 000 

000 

000 

2 000 

$123 000 

Additional 
Staff 

nil 

T02(E) 

2 TA2's 

1 Science 1 or 
ST01 plus 
1 T02 (Science) 

probabily nil 

This tabl~ provides· the basic requirements to operate the national 
networ~. In addition there should be a research scientist appointed to each 
discipline .plus a rese.arch assistant or technical officer (per discipline). We 
have not co.sted the salary compc>nents for the additional research staff. As an 
order of I)lagni tude estimate we· are probably lOOking at another $85 000 to the 
salary vote for the posi.tioIl~ in the above table and another $80 000 for the 
research scientists <lind th.eir alS.sistants (see page 11 for current costs). 
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Appendix 1 

Publications emanating from BMR using BMR data 

1975 - Distribution of underthrust li thosphericslab-s' and focal mechanisms -

Papua New Guinea and Solomon Islands Regi6n, 'Bull. ·Aust. Soc. Explor. 

Geophys., v. 6, no. 2/3, 78-79, Denham, D. 

1975 - Australian earthquakes (1897-1972), Search v. 6, no. 1/2,34-37, Denham, 

D., Small, G.R., Cleary, J.R., Gregson, P.J., Sutton, D.J., and 

Underwood, R. 

1975 - Large earthquakes in the New Guinea/Solomon Islands area 1873-1972, 

Tectonophysics, v. 23, 323-338, Everingham, I.B. 

1975 - Faulting associated with the major Solomon Sea earthquakes of 14 and 16 

July, 1971, J. geol. Soc. Aust., 22, 61-69, Everingham, LB. 

1975 - Papua New Guinea earthquake strong motion recordings, Science in New 

Guinea, v. 2, 187-9, Gaull, B.A. 

1975 - Accelerograph recordings of the Musa River earthquake, 16 September 

1971. Bulletin N.Z. Nat. Soc. Earthq. Eng., Gaull, B.A. 

1975 - Seismicity and earthquake focal mechanisms in the New Guinea Solomon 

Islands region. Aust. Soc. Exp. Geophys. Bull., v. 6, 80-1 "Ripper, 

I .D. 

1976 - Seismicity and Earthquake Risk in Eastern Australia, BMR-Bulletin, 164, 

Denham, D. 

1976 - The ,state of stress in the upper part of the Earth's crust in Australia, 

according to measurements in mines and tunnels from seismic observa­

tions. Proc. of ISRM Symposium; Investigations of stress in rock, 

advances in stress'measurement, Syd·ney. G. Worotnicki(CSIRO) and 

Denham, D. 

1976 - Earthquake Risk in Australia, BMR Journal 1976, vol. 1, 15-21 • McEwin, 

A.J., Underwood, R. and Denham, D. 

1976 - Tsunamis in Papua New Guinea, Science in New Guinea, 4(1),10-20, 

Everingham, I.B. 

1976 - An explanation of water level changes preceding the Meckering earth­

quake, 14 October 1968. Bull. Seism. Soc. America v. 66, 631-632. 

Gregson, P.J., Smith, R.S. & McCue, K.R. 

1977 - Analysis of the geomagnetic diurnal variation during the International 

Geophysical Year, BMR Bulletin 173, W.D. Parkinson. 

1977 - A catalogue of earthquake focal mechanisms for the Western Pacific and 

Indonesian regions 1929-1973. Geodynamics International-10, World Data 

Center A for Solid Earth Geophysics, Denham, D. 



-27-

1977 - Preliminary catalogue of tsunamis for the New Guinea/Solomon Islands 

region, 1868-1972 - BMR Report 180, Everingham, I.B. 

1977 - Effects of a major earthquake near Bougainville, 20 July 1975, BMR J. of 

Aust. Geol.&Geophys~2, 305-10. Everingham, LB., Gaull, B.A •. & 

Dent, V. 

1978 - An analysis of st~ang motion accelerograms from Yonki, Papua New Guinea, 

1967-1972, BMR ReEort 184, Denham, D. 

1978 - Earthquake haMi'd in Australia, pp. 94-118 in Natural Hazards in 

Australia, ~dited byR.C. Heathcote & B.C. Thorn, Australian Academy of 

Science, Denham, D. 

1979- Str'esses in the Australian crust -evidence from earthquakes and in-situ 

stress llIeastirelllants.; BMR J .• Of Aust. Geol. & Geophys., 4, 289-295, 

Denham, D. ,Alexartder, L.G. andWorotnicki, G. 

1979 - Seismological serVices of the Australian Bureau of Mineral Resources, 

Geol'ogy and Geophysics. Phys. of the Earth and Planetary I.pterior, 18, 

105-113, MbG~egor, P.M. 

1979 - Implications of fault plane solutions for Australian earthquakes on 4 

July 1977, 6 May 1978 and 25 November 1978. BMR J. Aust. Geol. & 

GeophYS ,41 297-301 , Everingham, LB. & Smith, R. S. 

1979 - The effects in Western Australia of a maj or earthquake in Indonesia on 

19 August 1977, BMR J. of Aust. Geol. & GeoEhys. 4, 135-40, Gregson, 

P.J., Paull, E.P. & Gaull,B.A. 

1979 - Prelimiirary report on the Cadoux earthquake, Western Australia, 2 June 

1979, BMR Report, 215. Gregson, P.J. & Paull, E.P. 

,1979 - Australian magnetic observatories, BMR J. of Aust. Geol. & Geophys. 4, 

361-371. McG~egor, P.M. 

1980 - The stress field near the sites of the Meckering (1968) and Calingiri 

(1970) earthquakes,Western Australia, Tectonophysics, 67, 283-317. 

Denham, D., Alexander, L.G.& Worotnicki, G. 

198J - Earthquakes - BMR Barth Science A tIas of Australia, Denham, D. 

1980 - Earthquake accele~ogramsarid attenuation of seismic waves at Oolong, 

N.S.W., BMR J. of Aue"!;. (}eol. & Geophys., 5, 63-67, Smith, R.S. & 

McEWin, A.J. 
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Appendix 2 

OBSERVATORY DATA REQUESTS - GEOMAGNETISM 1979 - August 1980 

INQUIRY· BY: 

L. Ingall 
Wongela 

F/O Mayger RAAF 
Laverton Vic. 

Inst. of Earth 
Physics, Moscow 

" 

Paddy Pallin, Sydney 

Mr Fulrio 

Inst. of Earth Physics 
Moscow 

Head quarters' 

Prof. K.D. Cole, La Trobe 
Univ., Bundoora, Vic. 

Aust. Survey of Melb. 
Vic,. 

Dr Polatayko, Flinders 
Univ. S.A. 

Mrs Marion Sloane 
ANU 

Dr Briggs Univ. of 
Adelaide, S.A. 

NATURE OF REQUEST MONTH 

Representative values Jan. 
F & I + susceptibility 
values (Ph.req). 

Value of D at RAAF Base 'Feb. 
Laverton 
0_1 0 accuracy (Ph.req) 

Preliminary annual mean Feb. 
val ues of all sta.tions 
1978, 14 Magnetograms. 

Mag. declinations for Feb. 
capital cities 

Kp indices, 9 days, March 
9 Dec. 77, Jan. 78 

Magnetogram copies (26) March 

Magnetograms, all 1978 March 

Toolangi Magnetograms March 
Sept & Oct 1978 

Magnetic Variation Chart March 
Epoch '80 

Magnetogram copies - April 
Toolangi 24-2977, 
30 /11 -4/1 2 1 975 

Magnetogram microfilms - April, 
Dec 1978 and all 1979 

, Mag. tape Toolangi + P+ 
8 years Moresby - mean 
hourly val ues 

Mr Jacob ~ Lamont Doherty Seismogram copies BFD, April 
Obs. N.Y. STK, Alaskan earthquake 

28/2/29 

Ron Furnass, Naval 
Hydrographer OffiCe NSW 

World Data Centre A 

Mapping & Surveying Qld 

Prof. R. Green, Univ. 
New England. 

K. Poynter, Fawkner 
Vic. 

Deta,ilsof when 1980 
maps avail. (Ph. 
request) 

Check magnetic storm 
data, 1979 

Mag. declination Epoch 
1980 for Aust. 

May 

June 

June 

Info. on Herberton obser- May 
vatory and establishing 
magnetic station at UNE 

Mag. data and references May 
List of monthly K indices 

FILE, FOLIO, 
OTH:)!:R 

78/1273,5. 

77/659, 60. 

77/1422, MR 

78/1273,7,8 

Corresp. 

78/1273 

78/1273 

78/1273, 1 2, 1 4, 
10,9 

77/659, 63,62 

78/1273,18,17 

,. 78/1273, 23. 

78/1273:,22,16, 
15" 11 

80/375,143,141 

77/659., p1, 64 

77/659 . 

77/659, 65 

78/381 

78/1273, 25,20. 



INQUIRY BY: 

NSW Uni v., Broken Hill 
Division 

Mr Cawthorne, Wild 
Pty Ltd 

Ron Wink Pipeline 
Authori ty Young 

Miss Finlayson, 
Swan Hill Vic. 

Gas & Fuel Co. 
Melbourne 

Schl umberger Saseo 

Mr K. Lindworth1 
Ringwood, Vic. 

Telecom Aust. 

A. Romana, Observat 
del Ehro, Spain 

Uni v. 0 f Ad. SA 
(Dept Physics) 

Flinders Univ. SA 

EDS Boulder Col. 

Dept Mapping & Surveying 
Qld 

Wild Leitz (Aust P/L) 
North RydeNSW 

Dept Science & Environ­
ment, Anta1,'cticDiv 
Melbourne 

P. Gregson, Mundaring Obs. 

Dept Min~ral Resources 
N~ 

A.J. Wilhelm, 
Morwell Vic. 

-29-

NATURE OF REQUEST 

Toolangi magnetogram 
and reduction data -
6-16 March 1979 

Calibration of compass 
theodolite Ph. request 

Magnetograms 6-8 June 
inc. (Ph. request) & 
29-31 May. . 

.K Indices, May + 
solar data 

Copies of Magnetograms 
28-29 May 1 June 

Declination Map 

Data on Toolarigi 
Observatory . 

MONTH 

May 

June 

June 

June 

June 

July 

August 

FILE, FOLIO, 
OTHER 

Corresp. 
78/1273, 24,21 

J?1 01 

78/1273, 29,28 
~ ./ 

78/1273, 33,31 

78/1273, 26. 
i - ," ~ '.C '.-, .--~ 

,. 

78/1273·· 

77 /549 

Magnetic declination 
map (Ph. requf:lst) 

August 77/659, 69,68,67 

Checking lists, Rapid 
Variations 1978 -
Toolangi, Macq. Isle. 
Mawson 

July 

. , .~J-;, ~ 

77 /142'2 

Toolangi secular varia- July . 78/12'J3, 34,32 
tion data 1925-78. (Ph. . . . . 
request) . 

Magnetograms TooJ.angi July .. 78/1,273, 35 
Vic. 1 -15/6/77 -
5-15/7/77 . 

Lists of principal mag. July:·v: 77/1021-
storms Mawson, Mac Isle 
& Toolangi 

Magnetic charts 1980 August 77/659, 75-70 
epoch 

Tests on compass theo- August 76/921 
dilite index corrections 

Antarctic isogonic charts Sept 
1978 (7 copies) 

13 Aug '79 Magnetogram 
(Ph. request) 

Magnetic Declination 
Sydney 

Magnetic declination, 
Morwell area 1879-79 

Sept 

Sept 

Sept 

77 /569, 94,93. 

77/569, 96,89,88, 
95,90. Also 
78/1273 & 77 /659 
82,76,77 

77/569,87,91,86, 
83 , 00 , 79 , 78 



INQUIRY BY: 

Mr Downe, Royal 
Exchange, NSW 

L. Gheller, Rockbank, 
Vic. 

Prof. Cole, LaTrobe 
Univ. 

Univ. Sth Pacific 
Fiji 

An tonio Romana 
Pt Moresby Geoph. Obs. 

McCarthy, Air Force 

Univ. College of Wales, 
Aberystwyth 

EDS, Boulder Col. 

B. Fitzgerald, Aust. 
Survey Dept Melb. 

Brian Fraser, Univ. 
Newcastle 

Research Inst. for Basin 
Sciences, S. Korea 

M. Imigneri, BHP 
Melbourne 

Director, Div. National 
Mapping 
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NATURE OF REQUEST MONTH 

Declination chart Aust.' August 
region at epoch 1970 

Declination changes, Oct. 
long. & lat. re: 
Explorer Charles Sturt 

Functioning of Obser- Oct. 
vatory ADO mag. data -
Casey, Wilkes 

Magnetic/Geophysical Oct. 
Equipment 

Magnetograms, April Oct. 
June 

Magnetic dip - Darwin, Oct. 
Townsville Perth Sydney 
(Ph. request) 6 ' 
seismograms 

Data (magnetograms) Oct 
Toolangi!Pt Moresby 
1970-76 

MAGSAT: Observatory sept 
data - hourly values 

Magnetogram 14-16 Nov. Nov. 
& monthly means Aug/ 
Sept/Oct. (Ph. request) 

Values D I & F - fireball Nov. 
(Ph. request) 

Geophysical Observatory Dec. 
Reports 

Magnetogram Toolangi Dec. 
13-15/8779 

Magnetic Observations at Dec. 
Heard Isle 

~' ,-

.) 

FILE, FOLIO, 
. OTHER 

78/1273, 85,84 

77/659, 103~104, 
97-100. 

78/1273, 68,66, 
64, 62-59. 

78/1018 

78/1273, 71,70, 
69. 

77/659, 102 

78/1273,·67,65 

79/762 

78/1273, 73. 

78/1273, '72. 

74/381 

00/376, 53 

78/641 



-31 -

1900 OBSERVATORY GEOMA'GNErTIC DATA REQUESTS 

INQUIRY F'ROM 

Surve.yo):' 'GMH~faJ. 
Brisbane 

Env i rbnmen h.J. Dat'e. 
Setv-ib'e '(Ens) . 
BouJ:d'er Col.. th S.:A~ 

" ,', 

Geophysi'eal 61:);~'et'Vatbry 
Christ'churchNZ 

Univ. Otag0~ NZ 

Prof. 'C61e, ha 'Tt'0b'e 
Univ. Vic 

Hydrographer,) R .. iI.,.N,. 
Sydhey . 

Cent1"al,Mappihg Authority 
BATHURST NSW" -

Aerodata SeWices 

J. Silke, (h):6dwb~6dS.:A. 

Envtl Data ::rervi6e 
Bouldet: Col~ 'uSA . 

" 
., 

Defenee Sci & Tech. 
Org'n 

Tele'com. Bfisb'ane 

DATA REQUESTED 

Magne ticsta tions/ 
tp~cf1 charts (1900) 
BRR Rept 159 

Magnetic tape hourly 
Val uesGnattgara 
Sept/bct/Nov. 1979 

r:ragne tic ta pe ho ur ly 
val ues Gnahgara 
De'c.'79 

~a:cquatie Island .. 
MagfI'etograJne &r'ed uction 
data. All '78; Jali/Mar 
79 ;.. tnon thly mea-ns 

Magrretogi'ains, Mac'q. 
Isle) Sept 73 

M8:~n,et0grams., (In iC!'9 fi 1ms ) 
(3) ,Mawson, -Macq. Isle 
TOblahgi 

Magnetic Declination 
Chart 1900 

lsogehic Chart 

Magne tog ram co pi es (6) 

MagnetbgraIll Toolangi 
5/6 Feb. Mod. Mag. 
Storlllo 

Maghetograms Mawsoh 
Sept. 21 ... 22 '79 

l'tM()resby Sept, Dec 
'79 Ghangara Jan 00 '"" 

May tapes 

Offshore :mag~. val ues­
Jervis Bay 1980 

Mag • charts (phone 
request) 

MONTH FILE, FOLIO, # 
OR OTHER 

January 77 /659 105-6 

79/762 

.,,"".' 
79!if;62 

78/1273 
80 i 81, 77-78 

Fe bruary 78/1273 # 82 

March 

78/12'73 83, 79 

77/659,112,109 

77 /659, 111, 110 

80/11 ~, 140 

78/1273 

77/1071 

79/762 

.. ~."' 

00/659,116,114 
113, 107 

80 /659, 117 

RAAF Bas'e, tavertbn Value of b. at LavertonMarch 
( phone) 

80/659, 118 

La Trobe Hni 

Aberfoyle -, Exj>ln '06 .. 

2 microfilms ~ monthly 
magnetrons 

Copy Toolangi magnetron. 
5/6 Feb '80 maps, 
declination, inclination 
total field in Aust. for 
mag. storms 

1978/1273, 89,88 

1978/1273, 89,88 



INQUIRY FROM 

Envtl., Data Services 
Boulder Col. 

" " 

Qld Uni 

-32-

DATA REQUESTED 

Magsat Observatory Data 
Pt Moresby Jan '80 
Gnangara Feb 180. 

Mag tape, monthly tabs'. 
Pt Moresby '78 " 

Station Data Atherton 
tableland 28/4/63 

MONTH 

April 

~ ;-'. 

Director, Kakioka Magnetic Magnetic data Mac Isle 
Observatory Japan 

May 

E.D.S. Boulder Col. 

Dr F. Cham ala un 
Flinders Uni 

Lands & Surveys (Perth) 

E. D.S. Col. 

" " 

" " 

Ionosphenic Prediction 
Monthly Service 
DARLINGHURST 

Watil Broadcasting 
Commission of PNG, 

Pipeline Authority 

Dept. Forestry Brisbane 

Geosearch Pty./Ltd. 

Govt Observatory Sydney 

E.D.S. Boulder Col. 

Flinders Uni 

E.D.S. Boulder Col. 

Mag Tape Gnangara Mar 
80 Pt Moresby Feb 80, 
Canberra Sept/Oct 79. 

Values for magnetic 
station Parafield . 

Declination map 

Data on stations Davis 
& Casey - regular 
absolute val \les for 
secular change Modellers 

Mcq. Isl. magnetogram, 
Mar 10/79 

Hourly values Gnangara, 
April/March, Canberra, 
Nov-Feb - Mag tape 

K-indices Mawson 

June 

Magnetic inclination/ June 
declination SoW. Pacific 

Toolangi Magnetograms 
6-10/6/00 

Magnetic declination 
Chart '80. 

Magnetogram copies (8) 

Magnetic Data, Syd ."" July 
region 1980 " . 

Mean hourly values', 
Gnangara May '80, Pt 
Moresby April '80 
Canberra Mar/Ap. 00 

Mean hourly values -
Jan-April 1980 
Magne togram.s., 

List Principle magnetic 
storms Toolangi; Gnahgar'a', 
Pt Moresby, Mcq. Isle, 
Mawson 1979 

FILE, 'FOLIo, # 
OR OTHER 

79/762 

77 /1071 

79/376" 1 

1978/1273 # 97 

79/762 

77 /659, 119 
Also 78/1273 

oo/H 90 ;-+53 

'J8/1273 93, 92 

"78/t 273 " 

, 79/762· 

7,8/1273 

77/659 
# 1 2~ ;'121;,120 

79/1273 

77 /659 

80/11 ~, 157 

77/659: 128, 123 

79/762 

78/1273 

77 /1071 



INQUIRY FROM 

K. Venkatowaman INDIA 

E.D.S. Boulder Col. 

W.A. Public Wiorks' Dept. 

D of Transport, Canberra 

CRA: AQ .. el aide 

Surveyor Gene'ral' s 
Off.tce, Adelaide 

Centra-l Mapping 
Authority, NSWGovt 

B.P. 

Dept ForestryQld 

E. D.S. Bould'er Col. 

Czechoslovak Academy 
of Science ' 

-33-

DATA REQUElSTED 

K Indices - limits -
Toolangi . 

Ma'wson Magnetogram 9/2 
& 8-9/10/79 and reduc­
tion' data. 

Copy of Magnetic Declin-
ation Chart 1980 ' 

1980 Charts (phone 
request) 

Declina tion Cha'ds, 
north of Cedura (phone 
request) 

Isomagnet charts epoch 80 

" " " 

D & I charts for Aust/ 
PNG area 

Magnetic declination 
charts 1980 

" 

MONTH 

July 

FILE, FOLIO, # 
OR OTHER 

00/944 

78/1273 

78/1273, 111 
Also 77/659 

77/659, 126 

77 /659, 127 

77/659, 130, 129 

" 131,139 

77/659,141,138 

" 142 

1 tafe hourly val ues, August 79/762 
Gnangara June 80, Pt 
Moresby May 00, Canberra 
May & Jqne 80, Macq. 
Isle m&gnetograms 29/8/77 

Daily means of magnetic 78/1273 
elements ' 
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OBSERVATORY DATA REQUESTS - SEISMOLOGY 1 979 - August 1 900 

INQUIRY BY: 

Mrs P. Cooper, Hawaii 
Institute of Geophysics 

OIC PMG Obs. Papua 
New Guinea 

Director of Services NSW 
Ed. Dept, Nrth SYDNEY 

Daryl Fernance 

EDS Colorado USA 

Mr Doyle, Dept Geol. 
Univ. WA, Nedlands 

Dr Pascal, Univ. 
Scientific, France 

NATURE OF REQUEST MONTH 

Mac-Isle Seismogram - Jan. 
short period, 29/11/75 

ASP & MTN stations - 4 Jan. 
dates Seismogram copies 

Request on Meckering Jan. 
earthquake Prelim. 
Report etc. 

Earthquake, Goulburn Jan. 
16 Dec. '78 (Ph. 
request) 

ASP, Toolangi & Man. Jan. 
stations 4,5, 29 Nov. 
78 

5 Seismicity plots. Jan. 
various areas 1: 1 
million scale 

Copy of documents from Jan. 
1970 'Madang Earthquake 
Report' 

Alan Cristie, Dept Occurrence Earthuakes -
Construction damage CCAE boiler (Ph. 

request) 

Jan. 

C. McMahon, Energy, Mines Seismic records (SPZ) 
& Resources, Canada Aust-Maw station, 

several listings 

Earthquake Inst. Uni. 
Tokyo 

Geology Res. Division 
Uni. Calif. 

Prof. Adams, Hawaii 
Inst of Physics, Hawaii 

Manilla Observatory 
Philippines 

OIC PMG Observatory 
Papua New Guinea 

Lamont Doherty Geol. 
Obs., NY 

Institute of Physics of 
the Earth, Strasburg 

J .B. Berrill, 
Christchurch NZ 

R. Abell 

Seismogram copies 

-Seismogram copies 

Tsunami along Aust. 

Bagino - result of 
study 1968 

Rabaul reports Dec. 
1953-59 

Seismogram copies (6) 

44 Seismogram copies 

Accelerograph results 
PNG 

Plot and list 1900 + 
All Mag. 35-36°S, 
149-150

0

E 

Jan. 

Jan. 

Jan. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Jan. 

Jan. 

.. ~~! 

FILE, FOLIO, 
OTHER. 

~: 

00/375, 99. 

00/375, 97. 

77 /1740 

Correspondence 

00/375, 96 
(79/1273, 3) 

00 /375, 86-89 

74/254 

Correspondence 

00 /375, 100,101 

00/375' 

00/375 

76/997 

74/88 

77/957 

00 /375 

00/375 

00/375 

00/375 



SEISMOLOGY 

INQUIRY BY: 

Mr L. Hic~, Croydon 
Vic. 

Pacif~c Geoscience 
Centre, Sidney, B.C. 
Canada 

Seismic Institute 
Caracas, Venezuela 

-35-

NATURE OF REQUEST MONTH 

Earthquake data Croydon, March­
Sept 1978 

Seismogram copies 1977 March 
(3 days) 

Caracas earthquake 1900 March 

FILE, FOLIO, 
OTHER 

80 /375'~ 123,124 

80/375, 135,118 

, .. ,;, ", ~ 

80/375,117,116 

Pt Moresby Obs. 

EDS Boulder Col. 

Seismogram copies (7) 

Seismograms (12) 

Seismogram copies (6) 

March 00/375, 137 

Californian Inst. of 
Tech. 

March 

March 

Aust. Atomic Energy Comm., Warragamba Tiltmeter - March 
Sutherland, NSW Earthquake records 

Univ. of Adelaide Copy of event - station March 
STK 1 9/12/78 

Mt Lee, Hawthorn, Vic. Melbourne seismicity - Feb. 
1 July 31 Dec 1977 (Ph. 
req) 

Mrs Jones, Springvale, List of earthquakes, Feb. 
Vic. Aust. 75 mag. 0-90

o
S 

to 550165°E. 

J. Branson· Seismological data Apr:i,l 

Institute of Physics of 12 seismogram copies April 
the Earth 

Insurance companies Seismic data April 
(various) eg Q.B.E. Sydney 

Univ. of Technology, PNG Earthquake data request April 
1900-1977 

R.S. Merrillees Bowning Earthquake March 

Mr L. House Lamont-Doherty Copies of seismograms March 
Geol. Obs., N.Y. from TOO, BFD & STK for 

13 Feb. 1979 

Sedgwick Forbes Leslie 
P /L Brisbane 

Dr Rynn Univ. Qld 

Mr Rixon, Leongatha, Vic. 

Craig & Whitmore, 
Mawson, ACT 

Earthquake risk map etc. 

EBF listin~ 0-10
0

S, 
148-150

o
E ~Ph. request) 

List largest earthquakes 
1/12/75-31/1/77 (monthly 
listings) 

Earthquake query -
G01l1burn 16/12/78 

March 

March 

March 

00 /375, 139 

80/375 

80/375, 140 
78/1273, 102 

80 /375, 119· 

00/375,'114,113 

00 /375, 112 -110. 

00/375 

80/375 

80/375, 157 

80 /375, 170, 169, 
168. . 

80/375, 138 

80 /375 , 136, 13 4 , 
133 

00 /375 ,132,131 

80 /375, 115 

80/375, 130,129, 
123 -128 

80 /375, 120-122 



SEISMOLOGY 

INQUffiY BY; 

E.D.S. Boulder, Col. 

Met. Bureau, Melb. 

Mr Adam, Braidwood, NSW 

Univ. Qld 

Port More~by Geoph. 
Obs, PNG 

Dept Min. ~es. & Dev't 
Sydney, NSW - Mr Markham 

I.B. Everingham 

OIC Mundating Obs 

Western Mining Co. 

Geological Survey WA 

Insurance Co. 

I. EveringhaIl1 

Lamont Doherty Geolog. 
survey 

OIC-PMG Obs 

J.O. Zelnder, Santos 
Ltd 

Gary Crotlley ANU 

Gra~ Robilliard 
Dimet, Melb. 

Clark & Chapman, 
Insurance Melbourne 

Pt Moresby Geoph. 
Observatory 
Papua New Guinea 

-36-

NATURE OF REQUEST MONTH 

Copies of records - April 
ASP, TOO & MTN~ 14 
Mar 79, 16/1 & 
28/2/1979 + Tsunami 
data. (6) 

Existence of earth April 
tremor - eastern suburbs 
17/4/79 (Ph. request) 

Earthquake info on April 
Braid wood area 

Copies (100) of blasts April 
4/4/78 and 10/8/77 

Can and other seismol- April 
ogical data re: Gazelle 
Peninsula 

Listing of earthquakes April 

Several plots April 

Seismogram copies all May 
BMR stations - major 
earthquake 250 k NW 
Broome, 23 April 

Earthquake risk map 

Earthquake risk map 

MM intensity data 

SeismogTam copies for 
Rowley Shoals earth­
quake 

Seismogram copies (3) 

Seismogram copies TOO, 
CPZ and CAN records 

May 

May 

May 

May 

May 

May 

E.Q. risk map for Cooper April 
Basin (Ph. request) 

gen'l info and refer- April 
ences re: seismicity{ 
volcanology (Ph. req) 

Toolangi seismograms -
29, 30 Mar '79 

Shock waves 3/12/77 

plots and lists all 
earthquakes 1900. 
All NG 1977. 

April 

June 

June 

FILE, ))'OLIO, 
OTHER ,'. 

00/375, 181,100" 
144 76/997 . . ~ 

00 /375 

00/375, 153,152-

00/375,149. 

00 /375, 155,156, 
. 148,147,146,145 

00/375, 142,160 

00/375 

00 /375 

00/375 

00/375 

00/375 

00/375 

00/375 

- . --

00/375, 171 

00 /375, 158'---

00 /375 ~ OT:-:' . 

78/1273, 19 

00 /375 193 -195 

00 /375 .-



SEISMOLOGY 

INQUIRY BY: 

World Data Centre A 

K. Sundortalingam, pNG 

Dept Min. Resources 
& Devt; liSW 

I. B. Everingham 

E.DfA. BQulde~ OQl. 

David-Denham 

Mr Withers; Woodward.., 
Clyde Oonsultant 
San. Fran. US 

Belcot-WalIllsley, Mell:>. 

Ms Polaski; 
parll.alIientary Library 

Univ. Qld 

I.D. Ripper, Pt Moresby 
Geoph. Obs 

Wainwright, Scienoe 

Mr Hansen; Higgins ACT 

Publ ic Works De pt 
Perth WA 

Pt Moresby Obs 

I • B. Evering.ha:¢ 

Inst. of phySios of the 
Globe 

Dept Lands & Survey 
Geo,logical SUI"Vey' 

Kim Bell, Kempel' Ins. Co. 

Mr Coliharv, Higgins ACT 

Ms Pam Scott, Wilton NSW 

-37-

UATURE OF REQUEST MONTH 

Seismogram copies June 

Listing 1900-1977 May 

Earth~uake data request May 
26-31 S & 151-156°E 

several plots and lists May 

New Guinea, Solomon May 
Island - tsunami~ 

Lambert Conformal - June 
30..;36°S, 148"'-152°E. 

Magnetic tape Aust. June 
earthquake data 

Earthquake risk map 

NW Shelf seismicity 
Listing 1975-78 

P & S times loca earth­
quakes May 14 STK 

Seismogram copies SPZ & 
LPZ June 25/ ' 79 

Anything oh seismograms 
day Skylab fell ? 
(Ph. request) 

June 

June 

June 

July 

July 

Earthquake 4 July 1977 July 
epicentre near Bowning/ 
Boorowa 

Earthquake data lists July 

6 seismograms July 

18 seismograms July 

35 seismograms July 

Risk maps July 

Details Cadeoux earth- June 
quake (Ph. request) 

Strathfield seismicity, June 
Sydney Canberra seismo-
grams Jan-May '79 

Recent seismicity in 
Picton area 

June 

FILE, FOLIO; 
OTHER 

00/375 

(Corresp) 
00 /375, 170,169 

00/375, 
179,178. 

00/375 

76/997 

00/375 

00/375, 189,188 

00 /375", 186. 

00 /375, OJ 84 

00/375 

00/375, 232 

00/375, 225 

00/375, 216, 
197-8, 201 

00 /375 

00/375 

00/375 

00/375,183, 
173-175 

00/375 

00/375, 206 

90 /375, 202 

00/375, 207, 190 



SEISMOLOGY 

INQUIRY BY: 

Shane NcG~ire, Sydney 
Daily Mirror 

Penhalluriack & Sons 
Melb, Vic. 

J. Ansell, Victoria 
Univ. Of Wellington NZ 

Chris Hudson & Co. ACT 

WestWQQg, Garton & 
Assoc. Jnsurance N.T. 

George Daniels I.P.S. 

Mt Withers, Woodward­
Clyde QQnsultant San. 
Fran. ,ps 

Dept N~t Dev. Natural 
Disasters Mitigation 
Committee 

Dept G~ology Univ. Tas. 

Industrial Risk Insurers 
USA 

Qld W~ter Resources 
Commission 

CSIRQ 

E. D .• F. request 

Mr Ripper, Pt Moresby 
Geoph. Observatory 

Dr Parkinson, Geol. Dept 
Uni. of Tas, Hobart 

Mundaring Obs. 

-38-

NATURE OF REQUEST 

Lane Cove area earth 
tremors 2/8/79 (Ph. 
request) 

Dandenong Earthquake, 
April 1979 

Seismogram copies 31/5, 
1/6/77 (7 stations) 

Binalong earth tremor 
5/3/79 

Earth tremors Darwin 
27/28 May '79 (Ph. 
request) 

MONTH FILE, FOLIO,_ 
OTHER 

August (:"00/375,.233' 

July 00 /375, 230,229, 
226,222,221,220 

July 00 /375, 223,191 

July 00 /375, 215,224 

July 00 /375,213,187 

Earthquakes Aust. region August 80/375 
since 31 Dec. 1969. Mag. 
77 (Ph. req.) 

, ,,' . '~~' 

Earth~uake data Aust- August 80/375, 245 
10-45 S 110~158°E . 

Examine draft - Mitiga- August 77/107 
tion of earthquakes, 
enclose maps, papers, 
seismicity7seismograph 
network 

Interpret seismograms August· 79/502 
for TAU station . 

Papers seismicity & August 80/375, 243 
explanation of seismic .-: 
zones 

Earthquake data Boondooma August 00/375, 240 
Dam area 24-28 o.S, 
149-153°m 

All earthquakes 31-33°S, August 00/375 
116-119°E. Scale 
1:1 dOO 000 

Plot 10-30
0

S, 137-156°E August . Corres. 80/375, 
235. 

Strong motion~nalysis -
prog~am for reduction of 
strong motion accelero­
gram data 

Sept.>. 78/1029", 

TASF results, data and 
two plots. Isoseismal~ 
data 

Sept 

KNA times - Cadeux after- Sept 
shock 7/6/79 & networks ' " 
record of event 

-' 

78/1172 
18/127},' 37,37a 
& MR 

79/502 



SEISMOLOGY 

INQUIRY BY: 

Calif. Inst of'Technology 

I.D. Ripper, Pt Moresby 
Geoph. Observatory PNG 

Jeff Newell, Bondi 

Universite Louis 
Pastellr,Fr~nce 

R. Goldsnli th, DElpt 
Minerals & Energy PNG 

~r Ripper, Pt Moresby 
Geoph Obs. 

VI. Barbour, Utah 

B. Fitzger~ld, Aust. 
Survey, Dept Admin. 

Snowy Mounts Eng~neering 
Corp. Cooma 

Wellman 

Everingham 

Austrian Embassy ACT 

Des Norris, ANU 

Inst. Geolog. Soiences 
Edinburgh UK: 

Alan Maher, U of Qld 

Westwood, Garton & 
Assoo. P/L Darwin 

E.D.S. Boulder Col. 
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NATURE OF REQUEST MONTH 

Seismogram oopies '(6) Sept 

Seismograms ..: copies & Oct 
originals (9 areas) 
107 Seismograms. Original 
request 17 August 

Earthq uakes' - damage in 
Sydney (Ph. request) 

Oct 

Seismogram oopies - Oct 
Darwih, Toolangi, Manton 

Earthquake data PNG Oct 

Relocations of earth- Sept 
quakes 

Details any potentially Dec. 
damaging earthquakes 
Ainslie (Ph. request) 

Copies TOO & Canberra Dec. 
magnetic data 14-16 
Oct & Canberra 1979 
(Ph. request) 

Earthquake List Sumatra Nov. 

4 plots Nov. 

3 listings 3 plots Nov. 

Advice re: tectonic Nov. 
forces Canberra-past 
50 yrs 

Earthquakes plot 3.0- Nov. 
40S 143.5-145.5°E. 
1965-present 

Austrn earthquake risks Nov. 

1979 COO records, Oct 
records. (Conversation) 

Earth tremors - Darwin Dec. 
10/10/79-20/11/79 

Seismograms, stations Dec. 
ASP MTN & COO, Earth-
quake 12/9/79 - West 
Irian region 

FILE, FOhIO, 
OTHER 

'M.R.,"" ' \', ",: 

00 /376, 1 5 , 1 4, 1 3 , 
10. Also monthly 

'reports 

II II II 

II 
II 20,19, 

18,17 

00/376, 123 

80 /376~- , f-2 , 
25,24,22 

00 /376, 44 

78/1273, 74 

00 /376, 32,29,'260 

00/376 

00/376 

00/376, 40 

00/376, 39 

00/376, 28,27 

00/376 

00/376, 67,65 

00/376, 45,34 



SEISMOLOGY 

INQUffiY BY: 

Golder & Assoc. W. Perth 

R. Obent, c. Deucher & 
Associates pIL, Melb. 

Gammage, Canberra 

Lindner, Sth'n Pacific 
Petroleum 

Geol. Survey of Qld 
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NATURE OF REQUEST , MONTH 

W.A. ~eismici~y plot Dec •. 
20-36 S, 108-118 Mag. 
3, 190Q-Feb '78 

Seis~icity ltst Dec D~c. 
1977, 34-40S 141-150 oE 

Details of any damaging Dec. 
quake in area (Ph. . 
request) 

Earthquakes 150 km Dec. 
inlarid Qld - Time, 
~ntensity, IOGation of 
Epicentre . 

Copies of COO bulletin Dec. 
1978/79 (Ph. request) 

FILE,FOLIO, 
OTHER 

00 1376,,50,49 

00/376, 48,47 

00/376, 53 

00 1376, 52,51 

00 1376, 46,42 

.;; ~ 
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19ab OBSERVATORY SEISMIC <bAl'A REQUESTS 

INQUIRY FROM 

Inti;lrnatior18l Tsunami 
Ganhe 

Obs~rver~ih~Charg~ 
Geophysibal Observatory 
pdhch 

Mr NeVl~H NerthBohdi 

Dr Gil pUra ~rU 
Frahkfurt ih ch 

Uhiv~ W~~t Indies 
JaHialca 

E~ smii~k 

A. M:cGihfiis switz~riahd 
GM. Ihs • Co. 
G. Small 

R. Hanley 

Dawes & Moore . 

I. B. Everingham 

Mal Robinson CSIRO 

Everihgham 

D.king 

Ih§titute 6f ~e61~giOal 
Scienoes Edihburgh; UK 

Sta teEmergency Selvice 
W.A;; 

Mr Egan 

Alexander Gi"bb & Parthers 
Dul wich fhA~ 

DATA REQUESTED 

1964 Tsunami Sea 
level fluctuations 

W6odla~k Basin earth­
quake epicent:i'es. 
LiSt 8vehts 1 59;.;.0;.;.12 0 S, 
130.;.163 ° E 

~arthqUake info~Wiesmahs 
Ferry & Sydhey area 
(ph6ne request) 

Requestf9r info-earth~ 
qUakes lfidonesia/Aust 
areB. 

Jamaica Eiai'tnquake.;. . 
seismogratits Feb. 26/79 

Ali earthqu~ke~ 1976-79 
aroUhd world (Phone 
request) 

Any earthqUakes Melbourne 
May '1~ (Phone request) 

Seism~city print~ut 
28'-32 S, 150-154 E 
(Phone request) 

c/~ bept. Def. Russell 
Any events ifi Melbourne 
(PhOne requ'est) 

Listing for M 4.0 for N8W 
pi.ot simpie conic M 3.00 
NSW (Phone request) 

9 copie~ of Aust. seisfuic 
station iistings (Phone 
:t'equeEit) 

Ihfp large China eai'th'­
qUake 1976 

4 plots + a listing 

Origihal risk data used 
iIi zoniIig maps for Aust. 

Seismology re: ~r~:tish 
earthquake 26./1.2/7:.9. 

List of Australian 
e~rthquakes in eae;h· Sta te 
wi thinag. A . c. 

Earthquake·s JparJ~,Ii,. 
April 1979· -.... 

Seismological info 
i'Earthquake risk map 
of Aust." 

MONTH 

Jahua:t'y 

FILE/FOLIO, # 
OR OTHER 

76/997 also 
00 /1190 # 140 

19/376 # 56 
# 59 

79/376 # 57 

1~/376 

79/376 # 58-60 

79/376 # 55 

· .. 79/376 #62 

79/376 # 62 

79/376 # 64 

79/376 # 70 

79/376 #75 
Also M.S.A. 

79/376# 6. 

00/376" .. 

Febrl.j.ary 00/376 # 81,82 

,f3{) /376 . 
00,79,78 

00/376, 84,83 

00 /376, 91,87 



INQUIRY FROM 

ANARE 

Insuran'e Sydney 

Kevin M~Cue Port Moresby 

French National Centre 
for expl'n oceans 

D • S. I. R., NZ 

Stanfor ~ Uni 

D. Denham 

Everingham 

(E. D.S. " Nat' 1 Geophysical 
& Solar-Terrestrial Data 
Centre .TGSTDC) Boulder 
Col. 

Dept H & C, Mr Edwards 

B.H.P. 

Gregson, BUMIN 

McDougal) Univad 
Sutton ) 

I. Mumme AAEC, PMB 
Sutherland NSW 

Finlayson 

Beca, Carter, Hollings 
& Ferner 

Everingham 

McCue 

Swan Resources Ltd 

-42-

DATA ~QUESTED . MONTH_ ... FILE/FOLIO., #. 

Det~ils CJ.uake McQ Isle~,_ 
MM6 7/2/00 (Phone 
request) 

Earthquake damage Sydn~y 
August 2 , ' 79 (Phone . 
request) 

Accelerograph constants -
Oolong for 4/7/79 (phone) 

Seismogram copies (5) 

" 

" 

" 

" 

(1) 

(2 ) 

1 : 100 000 plot Dal toni 
Gunning area 

Ref. seismic+ty map of 
Aust. 1 x 10 • 

OR OTHER 

00/316., 93 

79/367, 97 

.' ~~ l"" 

79/367, 98 

->. ~ ,:~ .:~~ 

80/119:),140 

" " 

" " 

-80/376 

80/376 

Seismograms, 15 Oct-
12 Dec.'79 ASP, COO & 
MTN Stations 

March. 80/31 ~ .' 

List Events Macq Isle 

Plot of earthquakes, 
21-23°S, 125-128°E 
1 : 250 000 (Canning Basin) 

Earthquake listings for 
7 areas (W.A.) 

Seismogram (2) A.S.P. 
9/2/80 S.T.K. 3/3/80 

Magnitude scales 

Plots of NSW earthquakes April 

Magnetic tape of PNG 

Earthquake map of" Aus t. 
1 : 10 000 000· 

P.N.G. 1960-'63 'list of 
earthquakes·: . 

Plot of earthquakes Of 
Aust.at· 1! 2 500000' 
scale at different 
projections, depth, 
magnitudes- " ." . " " 

80 /376, 96, 95 

80 /376 , 1 00 , 1 03 

80 /376 L101 ,102 

00/376, 107,108 

80/376, 121-115 

00/376 

80/376, 134, 129 

M.S.A. 

"y ,'(Aprii-May) 
: '00 ;376, 134 

t ';'00/376',132, 123 
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. ' 
IN'QUIRY FROM .",j DATA REQUESTED MONTH 

University; Ad'elaide Seismograms Eyre' Penin-
sula 15/4./80 " 

Dept H &: 'C Cb~ordinate earthquakes May 

Mrs Luke 

I'riapJaya ;r{appiEg P,!:'oject 

Uni versi ty., AQ.elaid'e 

MrMa$on " We$'t Perth 

Bec 'Oar'ter, ;Hollin'g" :s& -, ~ -~ ',. .? - . 
Fem'er 'Ltd ·NZ·. 

at Macq Isle - couple 
months before 

Existence of earthquakes 
at RoOky Hill 12-13 /4/80. 

Earthquake data 

Seismogram '"" Simpson 
Desert event 1/4780 
ASP station' 

3 Seismicity plots 

PNG earthquake study M 
in 1 at 0 -1 2 ° S , 1 38-1 63 °E 

RSESANtJ (Prof. ;1(.. Ifa:mbeck) Eal'thg.uake -listing 
39-42 S-142-l60oE 

Dept". ColJitMitl1.C'i;l. ti:0'ns 
Jakarta ' 

Insu-ra:,riCe Cb 

BHABHA A toroic 'ReseEl.'rch 
Cent're ' 

Lamon t Obse'rvatory 

Fii'J.layso1'l 

Dept. Min. Rei;!. ,Sydney 

Mc'Dougall, 
Universi'ty 'of -Ade1'aide 

Ken ,Muirhead 

:Everingha;m 

D. Denham 

Dept H'&C 

c. 'AllenMtStr6mlo 

P-ar:ri val- time- reading s, ' 
forearthq uake 16/4/80 
8 Stations 

Earthquake listings 
1978-79 

Seismog ram copies (4) 

" " (3 ) 

North Lachlan fold belt, 
seismicity plots 

Earthg.uake listings 
35 ... 37 S 149-151°E, 
1900-1978 - Deep Ck, 
Sth Batemans Bay 

Seismogram 1/5/80 STK 
event-.SeiSmogram WA 
event '3/6 ASP 

Earthquake list Kimberley 
WA 76-79 

Simple conic plot ,to 
elimina te e;x:plo sions 
from arfec tingplots 

. :I.~- .:.:. ~ . 

List of earthg.tiakes, 
Mag. 3.~-8":44·S;."",., 
108-107 E 

<'1. 

Negative of' , 78,'E$.!'lth­
quake risk map Aus't~· 

Assistaricewith updating 
article 

May 

June 

June 

·-'r. 

FILE/FOLIO, # 
OR OTHER 

1 978/378, 1 41 

co rre s pond enc e 

78/376, 138,137 

78/376 

80 /376, 142 

00/376 

00/376 

80/376,135 

80/376, 143 

00 / l' 1 go , 1 53 

" " 

" " 

" " 

00/376, 147 

80/367 153,152 

00/376, 140 

80/376 

00/376 

~':'00/376, 146 

80/376, 145,144 
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INQUIRY FROM DATA REQUESTED MONTH FILE/FbLIO ;:'# ' 
OR OTHER 

Lumney & Co 

Californian Institute 
of Technology 

McDonald Insurance Co. 

Kunming Seismological 
Brigate 

Miss Robe, Potts Pub. 
NSW 

Dept. Scientific & 
Industrial Research NZ 

Geophysics Observatory 
Pt Moresby 

Messrs Treloun & Simpson 

List of Publications 
on W.A. seismicity 

Seismogram copies (6) 

Earthquake lists 1979 

Seismogram copies (20) 

Likelihood Tsunamis/ 
earthq uake Aust. 

Seismogram~ Melbourne 
Bay (Hawke) 2/2/31, 
prelim. analysis 

Copies N.G./Solomon 
Islands seismicity rept. 

Earth tremours - Benalla 
17/3/79 & 20/5/79 

AAEC Research Establishment Earthquake risk Darwin, 
Sutherland NSW data on 'quake 29/10/74, 

Tennant Ck., Alice Springs 

Gibb & Partners 

USA Embassy 

Dept H & C 

Geological Survey of Qld 

Earthquake Research Inst. 
Japan 

Mr Allen, Dept Mines, 
Brisbane 

Preston Inst. of 
Technology 

Hanards Assoc. of Aust. 
Sydney 

L. Alexander CSIRO, 
Applied Geomechanics 

Earthquake risk Aust. -
printout expected 50 yrs 
acceleration, velocity & 
intensity. 

Details Eyre Peninsular 
15/4/80 

Earthquakes magnitude 
w/i 300 k of 2 sites -
Canberra & Sydney 

Earthquake data - list 
& plot Qld 

Seismogram copies (12) 

Seismograms 6/4/80 & 
bulletins of readings 
Jan/Feb 1980' , 

Listi~ of all events 
(12-44 S.- 108-156~E)' 
mag. 

Newspaper & BMR photos 
& postcards - Cadoux 
damage 

Cadoux after shocks -
radius 100 Km 13/6/79-
4~1 

July 

July 

80 /119) ,157 

II II 

II II 

II 

76/997 

80/376 
# 150, 149 

II. 

80/376 

80/376 " 

80/376 

80/376 

80/376 
# 154 

II 

80/376, 155 
Also M.S.A. Aug 

80 /1190, 161 

c 

August 80/376 
, t~· 

80/376 
Also AugM.S.A. 

80/376 

80/376, 167 

. ~ .:: ;~! .. ;) 



INQtJIR Y FROM 

Everingham 

Dehham 

Dept H & C 
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DA'1'AREQUESTED 

Aust I n seismicity plots 

S. E. Aust In s'eismicity 
plot 

Addition to previous 
request for mag. 2.1-4 

MONTH FILE/FOLIO, # 
OR OTHER 

00/376 

00/376 

00/376 



hypocentre 

magnitude 

phase data 
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GLOSSARY 

the place within the Earth where the~arthquake origina,tes. 

the magnitude of an earthquake relate~ to the energy released, 

and is determined from the amplitude. and period of the seismic 

waves recorded at seismqgraph stations at different points of the 

Earth's surface. The magnitude varies logarithmically with the 

amplitude of the earthquake recorded by the seismograph. This 

means that every time the magnitude goes up by one unit the 

amplitude of the ground motion increases 10 times. 

The best known scale for measuring magnitudes is the RiGhter 

Scale which was devi$ed by Charles Richter for Californian earth­

quakes. A shock of magnitude 2 is the smallest normally felt by 

human beings, and earthquakes Of magnitude 5 and above can cause 

serious damage if they are shallow and close to habitation. 

the arrival times and amplitude of earthquake phases, such as the 

P-waves or S-waves, as recorded at a seismograph station. 
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