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INTRODUCTION 

D r  Alec Trendall  vo lun tar i l y  stepped down f rom t h e  posit ion o f  

D i rec to r  of the  Geological Survey  on  3 1  August  1986 t o  become 

Senior Principal Geologist in the  Precambrian Geology Section, and  

was succeeded by D r  Ph i l l i p  Playford, who had been Ass is tant  

Di rector  General o f  Mines, and before that ,  Deputy D i rec tor  of t h e  

Survey. 

In h is  6 1 / 2  years as Di rector ,  D r  Trendal l  reor iented t h e  

Survey's d i rect ions of endeavour following some twenty years in 

which systematic regional mapping at  1:250 000 scale had been t h e  

pr inc ipa l  function. D r  Trendall  recognized the  gaps in o u r  

knowledge of the  geological h is to ry  of many pa r t s  of Western 

Aust ra l ia  that  had been h igh l igh ted  by mapping over  t h e  prev ious  

two decades. Many of these geological problems relate t o  areas of 

economic importance, and projects designed solve them could have 

s ign i f icant  effects on  the  State's mineral indus t ry .  

Despite h i s  major administrat ive load in a per iod of changing 

s ty le  o f  Government management, D r  Trendall  managed t o  keep h is  

own scienti f ic endeavours at  a h i g h  level d u r i n g  h i s  time as 

Director. 

i 

As leader of In te rna t iona l  Geological Correlat ion Programme 

Project 132 - "Basins of Iron-formation Deposition" - which was 

established in 1975,  D r  Trendal l  succeeded in obta in ing or ig ina l  

cont r ibut ions from twenty in ternat ional ly  recognized scientists, 

on topics re la t ing t o  t h e  formation and occurence of Precambrian 

iron-formations. These papers were published by Elsevier in 1983 

as "Iron-formation Facts and Problems" (book 6 in the  series 

"Deve lopments  in Precambr ian  Geology")  u n d e r  t h e  j o i n t  

ed i to rsh ip  of A F Trendall  and R C Morr is  (CSIRO Perth). 

Again in 1980, as an inv i tee,  D r  Trendall  attended the  23rd 

Dahlem Workshop organized by Oahlem Konferenzen in Ber l i n  t o  

c o n s i d e r  t h e  t o p i c  " B i o s p h e r i c  E v o l u t i o n  and Precambr ian  
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Metallogeny". To this, w i t h  co-author D r  H L James, he contr i -  

buted the background paper "Banded Iron-formation: Dis t r ibut ion in 

Time and Palaeoenvironmental Significance". Physical, chemical 

and Ear th Sciences Research Report (PC)3 "Mineral Deposits and the 

Evolut ion of the Biosphere", Edi tors H D Holland and M Schidlowski 

(Spr inger - Verlag 1982) contains the repor ts  from that workshop. 

Stimulated by the international ly renowned format of the 

Dahlem Konferenzen, O r  Trendall proposed for a later workshop the 

topic "Earth History: How Smooth, How Spasmodic". This was 

accepted by the Program Advisory Committee as the theme fo r  a 

workshop held in May 1983, resul ts from which appear in Physical, 

Chemical and Ear th Sciences Report 5 "Patterns of Change in Earth 

Evolution", editors H 0 Holland and A F Trendall  (Springer-Verlag 

1984). 

The four th  International Kimberl i te Conference held in Perth 

on 11-15 August, 1986 was convened by  D r  Trendall and Professor P 
Har r i s  (UWA). D r  Trendall  was Chairman of the Organizing 

Committee and M r  John D Lewis (GSWA, Petrology section and co- 

author of Geological Survey Bul let in 132, "The Kimberlites and 

Lamproites of Western Austral ia") was conference secretary. 

Approximately 70 papers relat ing t o  diamonds and the i r  host rocks 

were delivered and some 80 poster papers displayed. Nearly 300 

local, interstate, and overseas geoscientists registered for  the 

conference to  learn more about the peculiar group of volcanic 

rocks that embraces kimberlites and lamproites, and about the 

comparatively new Western Austral ian diamond deposits at Argy le 

and elsewhere. 

These examples i l l u s t r a t e  O r  Trendal l 's  s i g n i f i c a n t  

contr ibutions to  science du r ing  h is  Directorship of the Survey. 

His personal example of indiv idual  scientif ic achievement over 

th is period was remarkable, 
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MINERAL EXPLORATION AND MINING ACTIVITY, 1986 

MINERALS 

The  year was pa r t i cu la r l y  s ign i f icant  for t h e  State's min ing  

i n d u s t r y  as the  value of mineral product ion passed t h e  $5 b i l l i on  

mark fo r  t he  f i r s t  time. The  1985/86 f i g u r e  of $5 235 mil l ion i s  

a 12.3% increase over  the  prev ious per iod and resu l ts  mainly f rom 

a s t rong growth in the  product ion value of gold, diamond, and 

mineral sands, combined w i th  the  effects of the  devaluation of t h e  

Aust ra l ian dollar. 

T h e  to ta l  mineral explorat ion expend i tu re  fo r  1985/86 in 

Western Aust ra l ia  ($205M) exceeded t h e  f i gu re  fo r  19841'85 by 

$16M. Th is  monetary increase of 8.4%, when discounted fo r  cost- 

inf lat ion, indicates a maintained steady expend i tu re  ra te  when 

compared w i t h  t he  to ta l  for t he  prev ious year. 

Expendi ture in Western Aust ra l ia  was 46% of t h e  Aust ra l ian 

to ta l  ($442M) so tha t  th is  State maintained i t s  posit ion as t h e  

most active in Austra l ia  in mineral exploration. 

Explorat ion for gold in Western Aust ra l ia  accounted fo r  over  

60% of t h e  to ta l  State mineral explorat ion expenditure. 

The continued s t rengthen ing  of the  gold p r ice  in Austra l ian 

dollar terms (Mines Department stat ist ics show tha t  an average 

pr ice  of $A477, pe r  ounce, was achieved fo r  1985-86 product ion)  

has meant that  th is  commodity has remained the  most a t t rac t i ve  

explorat ion target .  

Once again, d u r i n g  1986, the  resul ts  of gold explorat ion have 

been notably successful. D u r i n g  the  year 20 new gold mines were 

brought  in to  product ion and it i s  anticipated tha t  a f u r t h e r  28 

w i l l  be developed d u r i n g  1987. Par t icu lar ly  signif icant new mines 

which s tar ted product ion d u r i n g  1986 were the  Forsayth/Reynolds Mt 

Gibson Mine ( n o r t h  of Wubinf which wi l l  produce 2 000 k g / y r ,  t he  
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Western Min ing Corporation Emu mine (near  Agnew) which w i l l  

produce 1 800 k g  gold pe r  annum, and t h e  Brunswick  Resources 

Galtee Moore Mine ( n o r t h  of Mount Magnet) which w i l l  produce 1 350 

k g  p e r  annum. A number of t h e  mines due  to  commence produc t ion  

d u r i n g  1987 w i l l  be v e r y  la rge  producers; these inc lude Boddington 

(over 5 000 k g  p e r  annum), Mt  Pleasant (about 2 000 k g  p e r  annum) 

and S i r  Samuel (2  000 k g  per  annum). 

Open-cut gold min ing operations in t h e  v ic in i ty  of o ld  gold 

shows have continued t o  dominate the  i ndus t r y ;  however, an 

encouraging feature fo r  1986-87 i s  t h e  development of a number of 

s ign i f icant  new underground mines (Golden Crown, Edwards F i n d  and 

S i r  Samuel), and a number of innovat ive explorat ion programmes, 

such as t h e  W.M.C. Gwalia Deeps programme, aimed at  f i nd ing  deep 

extensions of former major producers. There  have also been a 

number of  s ign i f icant  new 'greenfield'  discoveries which have 

resul ted f rom t h e  application of newly developed explorat ion 

concepts. Worthy of mention in t h i s  context  are t h e  Bot t le  Creek 

deposit of E.Z./North Broken Hill (east of Menzies) and t h e  

s ign i f icant  increase in the  reserves of the  W.M.C. Kambalda gold 

operations. 
I 

In addi t ion t o  t h e  new mines mentioned above, t he re  a re  at  

least 44 other  prospects where s ign i f icant  resources have been 

indicated and which, w i th  f u r t h e r  explorat ion, may eventual ly  be 

developed in to  mines. 

Gold p roduc t ion  d u r i n g  1985-86 was over  46 tonnes, valued at  

jus t  over  $707 mill ion, making it third in value a f te r  i r on  o re  

and alumina. T h i s  i s  the  h ighest  product ion achieved since 1910 

but, at an average grade of 4.02 g l tonne,  it invo lved mining 

almost four  times as much o re  as was requ i red  in 1910, when the  

average grade was 15.1 g l tonne.  It i s  estimated tha t  product ion 

fo r  calendar year 1986 w i l l  be about 56 tonnes, not  f a r  below the  

State's h is tor ica l  maximum of 6 1  tonnes in 1903. I f  a l l  c u r r e n t l y  

planned mines eventuate, new gold product ion records a re  l i ke ly  t o  

be set in 1987 (estimated 7 5  tonnes) and 1988 (estimated 

95 tonnes). 

4 



P 

4 

c 

r, 

The year has seen considerable in terest  in t h e  metamorphic- 

replacement model f o r  gold mineralization and in explorat ion based 

o n  s t ruc tu res  adjacent t o  major shear zones. Considerably more 

emphasis i s  now placed on  t h e  app l i ca t im  of s t ruc tu ra l  geology t o  

gold exploration. 

A l though no new i ron-ore mines were brought  in to  p roduc t ion  in 

1986, development plans o r  feasibi l i ty studies were announced fo r  

Deepdale, McCamey's Monster, Yandicoogina, and Southdown. Robe 

River I r o n  Associates announced tha t  Deepdale K and  J deposits 

were purchased from BHP and w i l l  be b rough t  in to  p roduc t ion  when 

the  ex is t ing  Deepdale work ings  are depleted. Hancock Min ing Ltd 

hopes t o  develop the  McCamey's Monster deposit t o  supp ly  t o  

Romania under  a ba r te r  arrangement. BHP announced tha t  i t s  

Yandicoogina deposit w i l l  be developed w i th in  2 years t o  supp ly  

i t s  domestic steel mills, and CSR-CRA hope t o  expor t  t he i r  

Yandicoogina ore  th rough  Hamersley Iron's rai lway and p o r t  

faci l i t ies . 
Explorat ion and feasibi l i ty studies are  cont inu ing a t  t h e  

Southdown magnetite deposit 80 km east of Albany; t h e  size and 

f u t u r e  economic significance of t h i s  deposit are s t i l l  uncer ta in ,  

but it is  clear tha t  t he  o re  would requ i re  beneficiation if it i s  

ever  t o  be developed. 

Explorat ion fo r  new base-metal deposits continued d u r i n g  t h e  

year, albeit at a reduced level  in view of the  great ly  depressed 

commodity prices. Most of the  act iv i ty  has been centred on  

explorat ion of Devonian reefal carbonates on the  Lennard Shelf of 

t h e  Canning Basin, and on several major explorat ion projects in 

the  Paterson Province. The most promising base-metal project is 

tha t  being under taken by BHP and Shell on Devonian carbonates in 

the  West Kimberley. D u r i n g  the  year the  par tners  released reserve  

estimates fo r  the  Blendevale deposit near F i tz roy  Crossing. These 

amount 50 20.0 mill ion tonnes at an average grade of E.3% Zn and 

2.5% Pb w i th  minor amounts of C d  and Ag. The proposed s ink ing  of 

a decline to  f u r t h e r  evaluate the  deposit was postponed because of 
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t he  uncer ta in  investment climate. However, late in t h e  year t h e  

jo in t  ven tu re rs  announced the  d iscovery  of an orebody a t  Cadjebut, 

80 k m  southeast of F i t z roy  Cross ing conta in ing 3.3 mil l ion tonnes 

of 14% Zn and 5% Pb. Th is  was said t o  meet t h e  BHP requi rement  of 

h igh-grade,  low-cost ore, and it appears l i ke l y  t o  be developed in 

t h e  near fu ture.  

Western Min ing  Corporat ion has continued w i t h  i t s  major 

explorat ion programme in t h e  v ic in i ty  of t h e  Nifty deposit in t h e  

Throsse l l  Range area of the  Paterson Province. It appears tha t  

t h i s  prov ince,  in which there  are  a number of o ther  major 

explorat ion projects, inc lud ing  those being conducted by Esso and 

CRA, and which includes the  Telfer gold project, w i l l  develop as a 

major mineral province. 

The  Teutonic Bore copper-zinc mine was closed in ear ly  1986 

a f te r  t h e  sale of mine and other  equipment. W i t h  t h i s  closure, no 

base-metal mine i s  c u r r e n t l y  operat ing in Western Austral ia. 

However, s ign i f icant  reserves of copper and z inc w i t h  minor s i l ver  

and gold have been delineated fo r  t h e  Scuddles copper-z inc deposit 

a t  Golden Grove, Following t h e  s ink ing  of a shaf t  and diamond 

dr i l l i ng ,  a reserve o f  10.6 Mt  was announced, comprising 1.3 Mt  at 

5.1% Cu, 1.7% Zn, 44.4 g / t  A g  and 1.3 g / t  Au, p lus  9.3 Mt  at 15.8% 

Zn, 108.1 g / t  Ag, 1.3 g / t  A u  and 0.5% Cu, in two massive su lph ide 

bodies. A f u r t h e r  4.0 Mt of s t r i nge r  o re  containing 2.9% C u  and 

10.1 g / t  Ag  have also been defined. Metal lurgical tes t ing  of 

samples is  continuing. 

Other  minerals t o  receive at tent ion in explorat ion d u r i n g  

1986 were uranium, diamond, mineral sands and phosphate. 

-- 
IWO of these, diamond and mineral sands, were the  subject of 

major sc ient i f ic  conferences held in Perth d u r i n g  the  year, which 

a t t rac ted  considerable national and in ternat ional  in terest .  

The promising K in ty re  uranium prospect in the  Paterson 

Province is be ing explored by CRA, while the  Limestone Creek - Bow 
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River alluvial diamond depos i t s  in t h e  Kimberleys, t h e  Cooljarloo 

mineral s a n d s  deposit  250 km nor th  of Per th ,  and  t h e  Mount Weld 

phosphate  deposit  near  Laverton,  are all at t h e  advanced  

feasibility plann in g s tage.  

A pilot solution-mining test w a s  car r ied  out  d u r i n g  t h e  yea r  
by Total a t  i t s  Manyingee ’ roll-front uranium deposi t  in t h e  

Cre taceous  of t h e  Carnarvon Basin nea r  Onslow. 

An indicator of t h e  level of exploraton activity in Western 

Austral ia  is provided by t h e  fact tha t  39 new mining companies 

were floated dur ing  1986. Most of t hese  are seeking gold, bu t  

t h e r e  i s  also in te res t  in platinum, diamond, mineral s a n d s ,  and  

indus t r ia l  minerals. 

COAL 

Coal exploration and  dril l ing h a s  been confined largely t o  

defining t h e  steaming coals of t h e  Vasse a n d  Hill River areas. 

T h e  format for  repor t ing  coal and  l ignite resources  has  been 

s tandard ised  by t h e  introduct ion of t h e  Australian Code for  

Reporting of Identified Coal Resources and  Reserves.  T h e  c l ea r ,  

practical  and  improved s t a n d a r d s  set by t h e  Code will g rea t ly  

facilitate coal resource  report ing.  

PETROEUM 

Seventeen exploration wells were drilled in 1986, compared with 

65 in 1985, and  one  well w a s  drilling ahead a t  t h e  end  of t h e  

year .  Tctal penetrat ion w a s  36 272 m ,  which w a s  a 69% decrease  

when compared w i t h  116 1 2 1  m drilled in 1985, reflecting t h e  

international downturn in exploration as a resul t  of t h e  oil-price 

collapse in ear ly  1986. The  most active areas for petroleum 

exploration were t h e  Carnarvon and  t h e  Bonaparte  Basins.  
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T h e r e  were no new petroleum discoveries  made d u r i n g  t h e  year .  
However,  in t h e  Barrow Sub-basin of t h e  Carna rvon  Basin 

subs tan t ia l  flows of g a s  and  oil respectively were recorded from 

t h e  extension wells Campbell 2 a n d  Saladin 2,  respect ively.  

Campbell 2, in a dril lstem t e s t  ove r  t h e  in te rva l  2 212 - 2 214 m 
on  a 15.88 mm choke ,  produced gas  at a rate of 0.27 x 10 m p e r  

day  toge the r  with 22.4 kL of condensate .  Saladin 2, on a 

drillstern test ove r  t h e  in te rva l  1 110.5 - 1 117m on a 31.75 mm 

choke ,  produced 48 . l t  A P I  oil at 1 740 kL p e r  day toge the r  with 

0.099 x 10 rn of gas.  The  Saladin field seems likely t o  prove  

sufficiently l a rge  for  commercial development. 

6 3  

6 3  

Seismic acquisit ion decreased  significantly in 1986, with a 

recorded coverage  of 24 630 km (19 495 km offshore a n d  5 135 

onshore)  compared t o  41 204 km in 1985, a dec rease  of 40 percent .  

Other  s u r v e y s  included 315 km of land gravi ty  and  1 400 km of land 

magnetic. This  reduct ion in seismic exploration is also in line 

with t h e  world-wide t r e n d  resu l t ing  from t h e  falling pr ice  of oil 

ear ly  in 1986. 
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ORGANIZAIICN, STAFFING, RECRUITPENT AND ACCOMODATION 

There was no change t o  t h e  s t r u c t u r e  of t h e  Division and t h e  

s ta f f  s t r u c t u r e  char t  publ ished in GSWA Record 1985l l  ( p  10)  i s  

s t i l l  valid. The Geological Survey  was for tunate in that ,  when a 

service-wide freeze on  staff replacements was imposed o n  31 May 

1986, t h e  few ex is t ing  staff vacancies had already been adver t i sed  

and these were allowed t o  proceed. B y  September, the  professional 

s ta f f  was on ly  one below author ised s t reng th  and there  were th ree  

General classification vacancies. W i t h  the  staff freeze pers is t -  

i n g  th rough  the  year, no f u r t h e r  progress was made w i t h  t h e  

expansion of the  Geological Su rvey  tha t  had been approved, subject 

t o  finance, in 1983. Moreover, in October, 1986 t h e  Survey  was 

requ i red  t o  eliminate th ree  positions (one hydrogeologist,  one 

technical assistant, and one f ie ld  assistant) t o  comply w i th  t h e  

Government's d i rect ive t o  cu t  3% from Public Service Staf f  

numbers. These cu ts  were achieved from positions vacant at t h e  

time . 
Ear l y  in 1986 a new salary s t r u c t u r e  known as "broadbanding" 

was in t roduced th roughout  t h e  State Public Service. For some 

positions the  salary range for  a broadband did no t  coincide 

exact ly  w i th  t h e  range allocated under  the  o ld  system and, 

a l though there  were no actual salary reductions, some items w i l l  

be effect ively downgraded when vacated by ex is t ing  occupants. 

For t he  professional staff the  correlat ion between t h e  old 

levels and the  new broadband levels i s  as follows: 

Level 1 

2 

3 

4 

5 
6 

OLD 

G eol o g i s  t 

Geologist 

Project Geologist 

Senior Geologist 

Principal Geologist 

Superv is ing Geologist, 

Senior Principal Geologist 

R ROAD6 AP JD 

2 /4  (CI 7 )  
5 

6 

7 

7 

0 
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A-1-8 A s s  is tan t D irect or 
A-1-9 Deputy Director 

A-1-12 Director 

8 

9 

Class 1 

Problems ar is ing f r o m  t h e  grouping of Assistant Directors,  

Supervis ing Geologists, and t h e  Senior Principal Geologist into a 

s ingle  new broadband level (broadband level 8 )  had not been 

resolved a t  t he  end  of the  year.  

PROFESSIONAL STAFF 

Appointments 

H e a t h ,  A ,  BSc Geologist Level 6 (Temp) 7 January  1986 

St rong ,  C ,  B App Sci Geologist Level  2/4 24 April. 1986 

(permanent) 

Fethers ton,  M ,  Geologist Level  21’4 1 July 1986 

B App Sc, MApp Sc 

L e  Blanc-Smith, G ,  Senior Geologist Level  7 8 September 1986 

BSc(Hons), PhD 

Transfer  I n  

Playford, P E 

Promo t ion s 

Knyn, B J 

Davidson, A 

Trendall ,  A F 

from A s s  is t an t Director 

General of Mines to 

Director, Geological 

Survey  Division 

1 September 1986 

Library Assistant to  

Librarian Level 5 

20 February  1986 

Project Geologist to  24 July 1986 

Senior Geologist Level 7 
Director t o  Senior 31 August 1986 

Principal Geologist 

Level  8 ,  Precambrian 

Geology Section 

1 0  



R e s  ig  n a t  i o n s  

Wilson, A 

Brown, I M 

Beere ,  G 

Senior  Geologist 

Geologist 

Geologist 

CLERICAL AND GENEPAL STAFF 

T r a n s f e r  in 

C r o s s ,  R 

Wright, V 

T r a n s f e r  o u t  

Miller, S 

10 J a n u a r y  1986 

31 J a n u a r y  1986 

8 A u g u s t  1986 

30 May 1986 from Explosives Division 

t o  Off icer  

level 1, l ib ra ry  

from Mining Engineer ing 

Division t o  Officer 

level 1, Publication sa les  

15 September  1986 

Clerical A s s  is tan  t 15 September  1986 

Library  t o  Officer 

level 1, Mining 

Engineer  in g Division 

Res ig  n at  ion 

Cross ley ,  L Laboratory A s s  is t an t 2 1  April 1986 

Collier, J Geo p h y s ical A s s  is t a n  t 16 May 1986 

A t  t he  end  of t h e  y e a r  vacancies amounted t o  an  Ass is tan t  

Librarian level 214, a n d  t h r e e  Off icer  level 1 positions. 

Mr W Preston of t h e  Mineral Economics Sub-section cont inued in 

his  secondment t o  t h e  Royalties a n d  Stat is t ics  Branch  in 1986. 

After  his work a s  Sec re t a ry  t o  t h e  Mineral Revenues Enqu i ry  w a s  

completed, he  w a s  appointed ac t ing  Manager Royalties a n d  

Stat is t ics  Branch.  Meanwhile a temporary appointee,  W.A. Heath ,  
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i s  c a r r y i n g  o u t  t h e  du t i e s  of M r  Preston's position in t h e  

Geological Su rvey .  

Of par t icu lar  importance d u r i n g  t h e  y e a r  w a s  t h e  a r r angemen t  

negot ia ted by D r  Trendall  with t h e  Director General  of Mines a n d  

t h e  Public Serv ice  Board t h a t  enabled him t o  r e t u r n  t o  research  

geology after 6 112 y e a r s  as Director  of t h e  Geological S u r v e y  of 

Western Australia.  Th i s  is  t h e  f i r s t  time t h a t  such  a n  a r r ange -  

ment h a s  been approved  in t h e  S t a t e  Public Service.  D r  Trendal l  

is now a t tached  t o  t h e  Precambrian Geology Section w h e r e  h e  will 

concen t r a t e  on  a project re la t ing t o  rocks  of t h e  For tescue  Group.  

D r  P E Playford t r a n s f e r r e d  from Ass is tan t  Director  General  of 

Mines t o  Director ,  Geological S u r v e y  Division on 1 September  1986, 

r e t u r n i n g  t o  t h e  Geological S u r v e y  Division after a n  absence  of 

two years .  He had previously been successively Supe rv i s ing  

Geologist ,  Ass is tan t  Di rec tor ,  and  Deputy Director .  T h i s  is his  

th i rd  period of appointment  t o  t h e  Geological S u r v e y ,  h i s  prev ious  

employment having been in 1962-1970, a n d  1971-1984. 

Cons t ruc t ion  of t h e  ex tens ions  t o  Mineral House (formerly 

referred to as Mineral House 11, now known a s  Mineral House S tage  

2 )  began on 9 September  1985 a n d  w o r k  w a s  well u n d e r  way at t h e  

beginning of 1986, with completion scheduled  for mid 1987. Dur ing  

1986 it w a s  es tab l i shed  tha t  t h e  Geological S u r v e y  Division will 

occupy f loors  4 a n d  5 of S t a g e s  1 a n d  2 with t h e  except ion of 

about  225 m on floor 4, s t a g e  2, which s p a c e  will accommodate t h e  

Royalties and  Sta t i s t ics  Branch .  Cons iderable  t i m e  h a s  been s p e n t  

liaising with t h e  des ign  consul tan ts  in planning t h e  detailed 

layout of t h e  allocated f loors  in Mineral House. 

2 

For environmental  and  cos t  r easons ,  it is necessa ry  t o  remove 

all Geological S u r v e y  laborator ies  from t h e  Mineral House Complex 

before occupation of S tage  2. A labora tory  bui lding was designed 

by t h e  Building Management Author i ty  for  erect ion on land 

adjoining t h e  Mining Engineer ing Division Drilling Branch  in Cohn 

S t r e e t ,  Carlisle. Cons t ruc t ion  will commence ea r ly  in 1987. 
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OPERATIONS 1986 

BASINS, FUEL AND GRWNDWTER BRANCH 

HYDPMTECLOGY SECTION 

A D Alien (Superv is ing  Geologist), A T Laws (Senior Geologist), 

D P Commander (Senior Geologist), W A Davidson (Senior Geologist 

from 24/7/86) K J-B H i rschberg  (Project Geologist), J S Moncrieff ,  

A C Deeney, M W Mart in ,  R J McGowan, R A Smith, P M Thorpe, 

A M Kern ,  S J Appleyard (Geologists). 

In 1986 the  aggregate depth d r i l l ed  fo r  groundwater resources 

assessment was 7 265 m, Th is  was 4 064 m more than tha t  d r i l l ed  

in 1985, as a resu l t  of d r i l l i n g  an increased number of deep 

bores. 

The d r i l l i ng  fo r  groundwater  resources assessment was a l l  

under taken in the  Perth Basin. It comprised 4 sites o n  t h e  

Gi l l ingar ra  Line on  which the  deepest bore  was 1 007 m; one bore  

t o  1 450 m on t h e  Cowaramup Line; and 4 1  bores (24 sites) f o r  t h e  

Cataby Shallow d r i l l i ng  project in which bores ranged in depth  t o  

111 m and had an aggregate depth of 1 7 6 2  m. 

There has been only  slow progress in hydrogeological mapping. 

A State hydrogeological map at  1:2.5 m scale i s  in preparat ion,  

and contr ibut ions t o  explanatory  notes t o  accompany a Pdational map 

at  1:5 mill ion scale (Aust ra l ian Water Resources Counci l)  have 

been completed. Work on  1:250 000 hydrogeological maps was 

suspended pending the  acceptance and adoption of a standard 

Aust ra l ian legend. 

Close co-operation has been maintained w i th  t h e  Western 

Aust ra l ian Water Author i ty .  The equivalent of 6 geologists were 

dedicated in 1986 to  co-operative work between the  two organiza- 

tions. Some of the more important works undertaken were: t h e  

evaluation a?d -assessment of groundwater resources in the  

Metropolitan Area; con t r ibu t ion  to  the  Perth Urban Water Balance 
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S t u d y  a n d  Gnangara  Mound Environmental  Review and  Management 

Program; review of monitoring at Lake Coogee; prepara t ion  of a n  

explorat ion program for  Derby  town water  supp ly ;  proposal  a n d  

superv is ion  of a dr i l l ing program fo r  Hopetoun Water Supply ;  a n d  

advice  on  Menzies, Halls Creek  a n d  K u n u n u r r a  water suppl ies .  

O t h e r  work for  t h e  Water Authori ty  was  also ca r r i ed  o u t  on o t h e r  

projects ,  as desc r ibed  la te r .  

Co-operative work h a s  also been unde r t aken  with t h e  Department  

of Agr i cu l tu re  in t h e  North S t i r l ings  area where  1 2  sites have 

been dr i l led and  are being monitored t o  obtain a n  unde r s t and ing  of 

t h e  mechanism of land  salination in t h a t  area. Work has  cont inued  

on hydrogeological invest igat ions for  proposed liquid a n d  solid 

landfill s i t e s ,  for  e f f luent  disposal  l icences a n d  for  sites t o  

d ispose  of low-level radioactive waste. Computer  modelling of a 
groundwater-pol lut ion occur rence  in t h e  Kwinana Indus t r ia l  area 
was  successful ly  ca r r i ed  out .  

S t u d i e s  into t h e  hydrogeological effects of baux i t e  mining 

were cont inued .  Pumping tests were ca r r i ed  ou t  at Del Park a n d  

Yarragil PJorth catchment .  S lug  t e s t ing  w a s  conducted  at Meringee 

Farms; monitoring bores  were establ ished in t h e  Del Park and  

Yarragil North catchment;  a n d  t r i t ium ana lyses  were made t o  

de te rmine  r e c h a r g e  within var ious catchments .  

An important  s t u d y  w a s  made of monitoring r e s u l t s  des igned  to  

es tabl ish t h e  effects of logging for  t h e  woodchipping i n d u s t r y .  

- 
1 h e  sect ion h a s  provided advice and  done  work for o the r  

G o v e r n m e n t  D e p a r t m e n t s ,  in p a r t i c u l a r  t h e  D e p a r t m e n t  of 

Conservat ion a n d  Environment ,  Main Roads Depar tment ,  and 

Commonwealth Department  of Aboriginal Affairs. Miscellaneous 

g roundwate r  information h a s  been provided t o  consu l t an t s ,  mining 

companies,  t h e  r u r a l  community and  t h e  genera l  public.  Ten 

(p rev ious  yea r  25) inspect ions and  r e p o r t s  on groundwater  

p rospec t s  were p repa red  for  landowners;  354 (443) coun te r  

enqu i r i e s  were  dea l t  w i t h ;  and  1124 (1098) te lephone enqu i r i e s ,  

3 
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seeking  advice about  dril l ing a n d  bores ,  were handled.  A number  

of l ec tu re s  were given at Department  of Agr icu l ture  r u r a l  seminars  

a n d  t o  p u b l i c  i n t e r e s t  g r o u p s ,  p r o f e s s i o n a l  societies a n d  

conferences.  

T h e  isotope facility at WAIT processed  66 t r i t ium samples a n d  

7 carbon-14 samples ,  and  i s  providing v e r y  valuable d a t a  t o  a s s i s t  

location of in take  areas and  for determining rates of g roundwate r  

rec ha r  ge. 

T h e  introduct ion of computer  technology is cont inuing.  T h e  

Sta te  Water Resources  Information System, being developed in co- 

operat ion with t h e  Water Author i ty ,  made l i t t le  p r o g r e s s  as a 

resu l t  of o ther  computing pr ior i t ies  at t h e  Water Authori ty .  

However,  u s e  of Water Authori ty  computing facilities did allow 

computer  modelling of some dewater ing ,  r echa rge ,  a n d  solute-  

t r a n s p o r t  s tud ies .  

In Augus t  it w a s  announced  t h a t  no f u r t h e r  Commonwealth f u n d s  

would be available for  explora tory  dril l ing u n d e r  t h e  National 

Water Resources Assessment  Program. Financial limitations have 

a l r e a d y  r e s t r i c t e d  e x p l o r a t i o n  in  t h e  P e r t h  B a s i n  t o  a n  

unsatisfactorily slow pace. In more remote areas such  a s  t h e  

Canning Basin where  subs t an t i a l  f r e sh  groundwater  r e sources  are  
believed to  occur ,  t h e  fa i lure  t o  eva lua te  and  make known t h e s e  

r e sources  may lose oppor tuni t ies  for  agr icu l tura l  development (I 

Considerable  effor t  and  p r o g r e s s  h a s  been made t o  improve 

staff efficiency and  to  c lear  a backlog of work. This  h a s  been 

improved by t h e  adoption of a co rpora t e  plan b u t  neve r the l e s s  

considerable  work is still ou ts tanding .  
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FOSSIL FUELS AND PHANEROZOIC GEOLOGY SECTION 

A E Cockbain (Supervis ing Geologist) ,  R M L Elliott (Principal 

Geologist) ,  G Le  Blanc Smith (Senior Geologist), M F Middleton 

(Senior Geophysicis t ) ,  R M Hocking (Project Geologist), G Beere 

(until  8 August  1986), A J Mory, R P Iasky (Geologists). 

The Petroleum a n d  Coal Resource Sub- sec t ions  continued work on 

t h e  assessment ,  processing, s torage,  and retr ieval  of da ta  from 

companies exploring for fossil fuels .  During t h e  year  full-time 

production of microfiche commenced. In fu tu re  all open-file 

petroleum and coal data  will be released on microfiche and no new 

microfilm rolls will be produced. 

In 1986 t h e  numbers  of repor t s  copied onto microfiche were: 

petroleum da ta  - well repor t s ,  64; geophysical s u r v e y  repor t s ,  73; 

general  r epor t s ,  20. One repor t  on coal da ta  w a s  copied t o  

fiche. 

During t h e  year  an agreement w a s  en tered  into with Petroleum 

Information Energy  Services Pty Ltd ( P I )  unde r  which PI will sell 

t o  the  public full-scale copies of electric logs,  seismic c ros s  

sections and shot-point base maps. These i t e m s  are open-file data  

released under  t h e  Petroleum Acts which were sold previously 

mainly on 35 mm microfilms by t h e  Geological Survey .  

In conjunction with t h e  Computer Services  Branch and the  

Petroleum Division, work continued on planning a computer da ta  

base (WAPEX) t o  handle petroleum exploration data.  The 

feasibility s t u d y  on WAPEX was completed using FOCUS software. 

T h e  design of t h e  specific program for WAPEX and the  related da ta  

capture  has  been suspended  d u e  to  monetary and  s ta f f ing  

res t r ic t  ions . 
To ass i s t  with the  assessment of undiscovered petroleum 

resources  in t h e  sedimentary basins of Australia by t h e  B u r e a u  of 

Mineral Resources,  onshore well  and s e i s m i c  da t a  were supplied t o  
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D r  D Forman. O r  Forman v is i ted  P e r t h  for two w e e k s  in May, 1986 

to collect p re-dr i l l  data o n  well object ives  a n d  s e i s m i c  c o n t o u r  

maps  for e a c h  new-field well dr i l led.  T h e  r e s u l t s  of h i s  

s ta t i s t ica l  s t u d i e s  are b e i n g  p r e p a r e d  now for publ ica t ion  

In S e p t e m b e r  1986 O r  G Le  Blanc  Smith w a s  a p p o i n t e d  S e n i o r  

Geologist  in t h e  Coal R e s e r v e s  Sub-sect ion.  In t h e  r e m a i n d e r  of 

t h e  y e a r  h e  h a s  w o r k e d  o n  familiarizing himself with t h e  coal- 

re la ted  geology of t h e  State, legal  matters c o n c e r n i n g  Collie,  a n d  

d e f i n i n g  t e c h n  i c a l - c o m p u  t i n g  r e q u i r e m e n  t s  for c o a l -  r e s e r v e  

evaluat ion.  Work was s u s p e n d e d  on  t h e  geophys ica l  a p p r a i s a l  of 

t h e  s o u t h e r n  P e r t h  Bas in ,  b u t  will be resumed in 1987. 

Work is  in p r o g r e s s  o n  u p d a t i n g  t h e  coal r e s o u r c e  information 

of t h e  State, t o g e t h e r  with a bul le t in  on  t h e  Collie Coalfield.  

In t h e  Basin S t u d i e s  Sub-sec t ion ,  two bul le t ins  - o n  t h e  

C a r n a r v o n  Bas in ,  a n d  t h e  B o n a p a r t e  a n d  Ord  B a s i n s  - h a v e  been 

submi t ted  t o  t h e  Publication a n d  Information Sec t ion ,  w h e r e  t h e y  

a re  in p r e p a r a t i o n  for publ icat ion.  Work c o n t i n u e d  on  t h e  seismic 

s t r a t i g r a p h y  of t h e  n o r t h e r n  C a n n i n g  Basin.  T h e  reg iona l  s t u d y  of 
t h e  o f f s h o r e  p a r t  of t h e  B o n a p a r t e  Basin cont inued .  

O r  M F Middleton was  s e c o n d e d  to t h e  Petroleum Division for 

M r  G M 3 1 / 2  months  t o  a s s i s t  with petroleum r e s e r v e  a s s e s s m e n t .  

B e e r e  r e s i g n e d  from t h e  sub-sec t ion  d u r i n g  t h e  y e a r .  

Field work by two S t a t e  Universi ty  of N e w  York p o s t - g r a d u a t e  

s t u d e n t s  cont inued  on  r e s e a r c h  o n  t h e  d i a g e n e s i s  a n d  dolomitiza- 

t ion of Uevonian reef complexes in t h e  n o r t h e r n  C a n n i n g  Basin.  

D u r i n g  t h e  y e a r  work cont inued  o n  a review of t h e  Phanerozoic  

s e d i m e n t a r y  b a s i n s  for t h e  p lanned  Memoir 3 on  t h e  geology a n d  

mineral  r e s o u r c e s  of t h e  State. 
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PALEONTOLOGY SECTICN 

S K Skwarko (Senior Palaeontologist), J Backhouse, K Grey (Project 

Geologists) . 
A bu l le t in  "The palaeontology of the  Permian of Western 

Austral ia" was completed. Th is  work  summarizes a l l  t h a t  is known 

of the  Permian fossils in th i s  State, and o f  the  Permian System 

here, inc lud ing  i t s  palaeogeography, climate, sediments, and the  

corre la t ion of  the Western Aust ra l ian Permian s t ra ta  w i t h  those of 

other pa r t s  o f  Aust ra l ia  and overseas. 

In preparat ion fo r  the  s tudy  of the  economically impor tant  

Cretaceous rocks  of t h e  southern p a r t  of t h e  Nor thwest  Shelf, a 

card index o f  data was prepared re levant  t o  Foraminifera, 

Ostracoda, Radiolaria and calcareous nannoplankton found in the  

Ear l y  Cretaceous of Western Austral ia. 

Preparations were set in motion t o  build up more representa- 

t i ve  reference and  type macrofossil collections fo r  t h i s  State. 

Palynological studies continued on  the  Permian s t ra ta  of t h e  

Coll ie Basin. It was demonstrated - and is be ing repor ted  on - 
tha t  t h e  th ree  sub-basins at  Coll ie can be corre la ted by means of 

selected palynomorph species. A to ta l  of 3 1  palynological 

repo r t s  were w r i t t e n  on  artesian monitoring, t h e  Gi l l ingar ra  Line, 

and the  Cataby hydrogeological boreholes, and a number of smaller 

projects. 

Scrutiny of stromatolites from the  Glengar ry  and Earaheedy 

Sub-basins assisted in a bet ter  unders tand ing  of s t ra t ig raphy ,  

correlat ion, and palaeoenvironments. Prel iminary examination of 

stromatolites f rom the  Waltha Woora Formation and Yeneena Group, 

and of problematic bedding-plane s t ruc tu res  from the  Manganese 

Group p rov ided  evidence fo r  s t ra t ig raph ic  correlat ions. Three 

papers were published, th ree  o thers  are in preparat ion,  and two 

repo r t s  were w r i t t e n  - a l l  on  various aspects of Precambrian 
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s t r a t i g r a p h y  - in addition t o  a l ec tu re  and  a pos t e r  session 

presented  at t h e  12th Internat ional  Sedimentological Congres s  in 

C a n b e r r a ,  and  a lecture a n d  pos te r  session at t h e  8 th  Austral ian 

Geological Convention in Adelaide. 

Biostrat igraphic  assessment  of selected miospore assemblages 

w a s  cont inued,  t o  a s s i s t  with t h e  da t ing  of t h e  Devonian reef 
complexes in t h e  Lennard Shelf of t he  Canning Basin. One  r epor t  

w a s  wri t ten a n d  a publication is in prepara t ion ,  

EOPHYSICS SECT ION 

L Kevi (Senior  Geophys ic i s t ) ,  G S t r e e t  (Geophysicis t ) ,  3 H Watt 

(Senior Technician) ,  D Reid (Technician) .  

During 1986 t h e  Geophysics Section cont inued in its t radi-  

tional role of act ing a s  a consul tant  se rv ice  t o  t h e  Hydrogeology 

and  Engineer ing sect ions,  WAWA, and  t h e  Departments  of Agricu l ture  

and CALM. 

Geophysical logging w a s  done on a cont rac t  basis  fo r  pr iva te  

individuals for  t h e  f i r s t  t ime ,  d u e  t o  t h e  absence  of a n y  local 

con t r ac to r s  for logging of water bores.  A number of local 

companies have been encouraged t o  t ake  u p  th i s  se rv ice .  In 1986, 

102 bores  were logged,  including 22 pr ivate  bores.  T h e  major 

project in logging w a s  t h e  completion of t h e  Gill ingarra Line, a 

series of deep holes nor th  of Per th ,  which were logged using t h e  

SIE system. A full su i t e  of parameters  w a s  measured including 

na tura l  gamma, point res i s tance ,  self potential ,  long a n d  s h o r t  

normals, sonic,  neu t ron ,  gammalgamma and  temperature .  The  SIE 

system is now fully operational and  completed logging t h e  f i r s t  of 

t h e  Cowaramup Line bores  (1 400 metres) in December. 

In 1987 it  is planned t o  improve t h e  presentat ion and  

processing of logging data .  Methods of computer-assis ted in t e r -  

pretat ion will be examined. 
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Considerable  p r o g r e s s  has  been made for  t h e  Department  of 

Agricul ture  in evaluat ing t h e  u s e  of geophysical t echniques  fo r  

ass i s tance  in def ining t h e  causes  of d ry land  salinity.  Magnetic, 

seismic re f rac t ion ,  res is t ivi ty ,  SP,  a n d  electromagnet ic  s u r v e y s  

were car r ied  o u t  in t h e s e  s tud ies .  

F u r t h e r  work will be  done in t h e  next  two y e a r s  in evaluat ing 

t h e  r e su l t s  a n d  t r y i n g  o t h e r  methods s u c h  as radiometric s u r v e y s  

and  time-domain E M .  

T h e  regional gravi ty  project h a s  cont inued on t h e  Collie 

Shee t .  A number of small-scale s t r u c t u r e s  have been def ined.  

These  will be examined in more detail in 1987 as well as f u r t h e r  

es tabl ishing regional s ta t ions  t o  t h e  east. 

Detailed gravi ty  s u r v e y s  w e r e  ca r r i ed  ou t  at Greenbushes ,  and  

in 1987 detailed t r a v e r s e s  will be made ac ross  some of t h e  

magnetic l ineaments in t h e  south-west .  

A catalogue of aeromagnetic s u r v e y s  contained in company 

r epor t s  has  been p repa red  on magnetic t a p e  on t h e  Tektronix 4054 

computer .  The  catalogue w a s  t r a n s f e r r e d  t o  IBM-PC disk  a n d  a 

program writ ten for re t r ieva l  based on la t i tude a n d  longitude. I t  
is hoped t o  make t h i s  available as a record d u r i n g  1987. 

T h e  catalogue of logging records ,  also on t h e  Tektronix,  

contains  ove r  2 200 records .  During 1987 a check will b e  made of 

all logs s to red  in t h e  section to  e n s u r e  t h e  catalogue is fully u p  

to  date .  

In 1986 detailed company aeromagnetic s u r v e y s  from t h e  

Southern  Cross  g reens tone  belt were merged with BMR da ta  for  

ass i s tance  in mapping of t he  region. It is planned t o  do  similar 

composite maps in 1987 in t h e  Paterson Province,  on t h e  Kurnalpi 

Shee t ,  and  in t h e  Ravensthorpe area. 
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BMR aeromagnetic data from the  Nor the rn  Murchison were image 

processed us ing  the  11s system at t h e  Department o f  Lands and 

Surveys, t o  produce a series of enhanced images fo r  use in 

geological in terpretat ion.  

In addit ion t o  i t s  t rad i t iona l  role t he  Geophysics Section 

w i l l  be  more invo lved in f u t u r e  in regional mapping projects, 

par t i cu la r ly  in areas where good geophysical data a re  available t o  

assist in understanding t h e  geology. 

Par t icu lar  areas planned fo r  1987 and 1988 a re  the  Paterson 

Province, Eastern Goldfields, and t h e  Ravensthorpe area. The main 

emphasis of th is  work w i l l  be the  collation and in te rpre ta t ion  of 

available aeromagnetic and grav i ty  data. Field su rveys  and, in 

par t i cu la r ,  measurement of magnetic susceptibi l i ty, w i l l  be 

car r ied  ou t  to  assist in th i s  in terpretat ion.  

The project t o  s tudy  the  magnetic proper t ies of the  weathered 

layer continued, w i th  detailed surveys  being repeated over  t h e  

la te r i te  areas a f te r  they  had been mined fo r  bauxite. Results t o  

date suggest tha t  surface "noise" from maghemite in the  p iso l i t ic  

gravels i s  too severe t o  "see" basement features. F i l t e r i ng  in 

one dimension does not remove th i s  "noise". 

BASOUENT, MINERALS, AND GEOTECHNICS BRANCH 

J S Myers (Superv is ing Geologist), A F Trendall  (Senior Pr inc ipa l  

Geo log is t ) ,  I R Williarns ( S e n i o r  Geo log is t ) ,  T J G r i f f i n ,  

W M Hunter ,  I M Tyler, K P Watkins, A M Thorne, I R Fletcher, 

C P Swager (Geologists). 

Compilation of the  f i r s t  1:lOO 000 scale map sheets o f  the  

Kalgoorlie region (Cowan, Lake Lefroy, Kalgoorlie and Y ilmia) was 

completed. Explanatory  note d r a f t  manuscripts were prepared fo r  

the  prev ious ly  compiled Widgiemooltha and aoorabbin 1:250 000 map 
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sheets. A detailed s t u d y  of the s t r u c t u r e  of  the  Golden Mile and 

sur round ings  was completed and a manuscr ip t  prepared. 

F ie ld  mapping o n  t h e  Pdewman and Robertson sheets was 

completed, and mapping was ca r r i ed  ou t  in the  n o r t h e r n  sector of 

t he  Western Gneiss Terrain. F ie ld  mapping commenced in the  K i n g  

Leopold Orogen. 

Preparation of bu l le t ins and accompanying maps fo r  t h e  

Ashbur ton  Fold Bel t  and Murchison projects was almost completed. 

Sm-PJd isotope analyses were ca r r i ed  ou t  a t  WAIT ( C u r t i n  

Un ivers i ty )  on  rocks  f rom t h e  Murchison Province, Sylvania In l ie r ,  

Bal four  Downs sheet and the  Fraser  Range. 

Prof. Liu Ruq i  f rom t h e  T ian j in  Geological Academy of t h e  

Chinese M in i s t r y  of Meta l lurg ica l  I n d u s t r y  v is i ted t h e  Murchison 

and Pilbara reg ions as p a r t  o f  an exchange between t h e  Survey  and 

the  Tianj in Geological Academy. 

Other  work of t he  section inc luded preparat ion of  material f o r  

a new edi t ion of t h e  Geology and Mineral Resources of Western 

Aus t ra l ia  (Memoir 3 ) .  

MINERAL RESOURCES SECTION 

J G Block ley (Superv is ing  Geologist), P H Harr ison,  W A Preston, 

A H Hickman (Senior Geologists), S L Lipple, W Keats, I M Brown 

(unti l 3 1  January 19861, W W i t t ,  B Davies, M J Fetherston (a f te r  

1 July 1986), A G Heath ( temporary)  (Geologists), 

For  much of 1986 t h e  Section was understaf fed due t o  resigna- 

tions, secondments, and t h e  absence of o f f icers  o n  long service 

leave. T h e  a d m i n i s t r a t i v e  l o a d  o f  t h e  Sec t i on  has  been 

par t i cu la r ly  heavy. Over  45 person weeks were spent dealing w i t h  

min is ter ia l  mat ters  and enqu i r ies  from o ther  Divisions and 

Government Departments. In addi t ion numerous enqui r ies from 

min ing companies and members of the  pub l ic  were dealt with. 

I 
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The Senior Geologist of t he  M i n e r a l  Economics Sub-sect ion was 

seconded as Ac t ing  Manager, Royalties and Statist ics B ranch  for 

a l l  of 1986, and a temporary replacement continued t o  compile and 

update t h e  mineral occurrence computer data base ( M I N I N F O R ~ ~ )  . 
Input of gold data up t o  the  present  has been completed but minor  

corrections and addit ions t o  o ther  commodities a re  s t i l l  be ing  

undertaken. Other duties have inc luded t h e  preparat ion of an i r o n  

o r e  reserves map of the Pilbara, compilation of explorat ion and  

deve lopment  s t a t i s t i c s  f o r  W.A., a n d  se lec ted  p r o j e c t  a n d  

commodity reviews. 

In the  Evaluat ion Sub-sect ion a l l  f ie ld  work, and much of t he  

laboratory  work,  has been completed o n  a s tudy  of t he  potent ia l  

for plat inum group elements w i th in  Western Austral ia. One paper, 

on  the  mineral potential of layered in t rus ions  w i th in  t h e  Western 

Gneiss Terrain, was publ ished d u r i n g  the  year. Writing up and 

publication of a series of papers t o  present t he  remainder of t h e  

resu l ts  awaits re-analysis of samples, for the  f u l l  range of 

plat inum-group elements, by an analyt ical method which has been 

newly developed by  the  Government Chemical Laboratories. Unfore- 

seen problems w i th  th i s  method, which have delayed t h e  s tudy ,  have 

now been overcome. 

Meanwhile, a confidential assessment of reserves, resources 

and potential fo r  heavy mineral sands in Western Aust ra l ia  was 

car r ied  ou t  at the request of the  "Work Party on  Conservation and 

Rehabil itation in t h e  Mining Indus t ry " .  An evaluation of t he  

reserves and resources of n icke l  and gold mineralization w i th in  

the  Kambalda Agreement area was also car r ied  ou t  and the  resul ts  

incorporated in the  (confidential) MININFOKM database. 

The Senior Geologist of t h e  Economic Geology Sub-sect ion,  D r  
A Hickman, attended the  in ternat ional  ear th  science conference 

"Geocongress '86" held in Johannesburg, and presented a paper, on 

Precamb'rian conglomerate- hosted gold deposits in Western 

Australia. The paper drew at tent ion to  remarkable similarit ies 

between gold mineralization and s t ra t ig raphy  in the  Pilbara and 
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South Afr ica. These similarit ies, and a conclusion t h a t  f u r t h e r  

explorat ion could reveal  s ign i f i can t  Witwatersrand-type gold 

mineralization w i th in  mineable depths in t h e  Pilbara, stimulated 

considerable interest. 

Work on  t h e  Murchison Province inc luded the  compilation of 

maps showing t h e  size, s ty le  and l i thological associations of a l l  

known mineral deposits. In mid-1987 th i s  information w i l l  be 

publ ished on  a 1:500 000 map of t he  Province, also showing 

regional s t ra t i g raphy  and s t ruc tu re ,  and w i l l  la te r  be inc luded in 

the  forthcoming bu l le t in  on t h e  Murchison Province. 

A s tudy  of go ld mineral izat ion in t h e  Bul l f inch-Forrestania 

and Westonia greenstone bel ts  of t he  Southern Cross Province was 

commenced. F ie ld  mapping of selected areas of in te res t  was 

under taken at 1:50 000 scale, and maps a re  being compiled at 

1:lOO 000 and.  1:500 000. The  major aims of the s t u d y  are t o  

address bo th  s t r u c t u r a l  and s t ra t ig raph ica l  cont ro ls  on gold 

mineralization, and t o  document and classify t h e  var ious types of 

gold deposit in t h e  area. 
* 

The invest igat ion of the na tu re  and geological set t ing of 

skarn-hosted tungs ten  mineralization in t h e  norb-eastern Gascoyne 

Province is  near completion. A detailed petrological and 

analyt ical program, inc lud ing  electron microprobe analysis of 

skarn  phases, has been concluded. A l l  maps, sections and p lo ts  of 

geochemical data have been completed. Prel iminary synthesis of 

t h e  data indicates t h a t  t he  Gascoyne skarns  are of t he  type tha t  

is  equivalent t o  a g roup w h i c h  contains most of t he  important 

tungs ten  ska rn  deposits in the  word. 

Field mapping of the  Bardoc 1:lOO 000 sheet was la rge ly  

completed. Work began on a geochemical and petrological study of 

various Iayered sills, wi th  sampling of t h e  Mount Pleasant body. 

Th is  w o r k  i s  be ing ca r r i ed  ou t  as p a r t  of a regional s tudy  of gold 

mineralization w i t h i n  t h e  Eastern Goldfields. 
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A paper on sil ica sand and gypsum was la ter  publ ished in 

' I ndus t r i a l  Minerals' and has generated considerable in te res t  in 

these commod it ies . 
A s tudy  of the State's gypsum resources was commenced, and a 

paper on the  f u t u r e  of t he  min ing  i n d u s t r y  in t h e  Shark Bay area 

was prepared and presented t o  the  Shark Bay Strategy Committee. 

The Explo ra t ion  Data S u  b - s e c t i o n ,  received 2 530 minera l  

explorat ion volumes d u r i n g  the  year (c f  2 059 in 1985). Th i s  

b r i ngs  the  to ta l  held in the  M Series collection to  19 280 volumes 

on  5 047 projects. F i r s t  repo r t s  o n  around 450 pro jects  were 

submitted d u r i n g  the  year. 

A Community Exployment Project t o  index repo r t s  fo r  t h e  WAMEX 

database and microfi lm these fo r  open f i le  release, was concluded 

in Apr i l .  Following a submission by the  incoming D i rec tor  of t he  

Survey,  Cabinet agreed t o  a new task-force init iat ive, w i t h  

employment of contract staff  ( 4 1 ,  redeployment of GSWA s ta f f  (1 

geologist and 4 assistants) and $30 000 fund ing  of cont ract  

microfi lming. Two geologists and one technical assistant a re  

be ing employed on contract  f o r  twelve months, and a par t - t ime 

geologist f o r  a to ta l  of s ix  months. It is  intended tha t  the  

to ta l  LVAMEXIM Series task force of 4 geologists and 8 assistants 

w i l l  eliminate the  indexing/microf i lming backlog by October 1987. 

In view of t he  convenience, cost, greater eff iciency, and scope 

fo r  improved produc t iv i t y ,  a decision was made t o  change from roll 

f i lm to  microfiche. 

D u r i n g  the  year, an addit ional 884 volumes on 302 projects 

were released to  Open File, b r i n g i n g  the  to ta l  to  5 992 volumes o n  

2 141 projects. I n d u s t r y  requests  fo r  information from repor t s  

not  yet  microfilmed numbered 119, resu l t ing  in the  release of an 

addit ional 518 volumes on 126 projects. 
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ENGINEEFUNG AND ENVIRONMENTAL GEOLOGY SECTION 

R P Mather (Supe rv i s ing  Geologis t ) ,  A J Smurthwaite  (Senior  

Geologis t ) ,  G W Marcos, J R Gozzard (Project Geologis ts) ,  

S M Belford a n d  S J Brice (Geologis ts) .  

In t h e  Engineer ing  Geology S u b - s e c t i o n ,  t h e  pro jec ts  in 1986 

were again almost exclusively conducted  for  o t h e r  Government  

Depar tments  o r  ins  t rumen talit ies . 
For t h e  Water Authori ty  of Western Austral ia  t h e  following 

projects  were unde r t aken .  Geological mapping a n d / o r  c o r e  logging 

and  report prepara t ion  for Har r i s  River dam site 5 ;  North Dandalup 

dam s i t e ;  Big Brook Dam;  Canning  Dam emergency spillway area; 
Churchman Brook,  Bickley a n d  St i r l ing  D a m s  safety review; Buckland 

Hill Reservoir ;  Bungendore  Park a n d  Mount Hill ( 2  sites including 

a pumping s t a t ion ) ;  t a n k  sites; C a r r a d i n e  Road school s i te ;  and  

Woodman Point sewage  t rea tment  works.  

For  Marine a n d  H a r b o u r s  Depar tment ,  geological work w a s  

u n d e r t a k e n  f o r  p r o j e c t s  a t  H i l l a ry ' s  Boa t  H a r b o u r  ( p i l e  

foundat ions)  a n d  Dawesville cu t t i ng  out le t  t o  t h e  sea ( q u a r r i e s  

for  breakwater  a rmour  s tone  and  core mater ia l ) .  

For Main Roads Depar tment ,  a s ses smen t s  of cu t t i ng  s tabi l i ty  or 
q u a r r y  site inves t iga t ions  were  made for sites in t h e  Derby  - Gibb 

River Road, Halls Creek  - Duncan Highway, Noble Falls, and  E y r e  

Highway areas. 

O t h e r  minor  i n v e s t i g a t i o n s  w e r e  u n d e r t a k e n  f o r  Local 

Government au thor i t ies  a n d  t h e  genera l  publ ic ,  and  bi-annual  

r e p o r t s  p r e p a r e d  for d a t a  ga the r ing  in t h e  South  West Seismic 

Zone. 

T h e E n v i r o n m e n t a l  Geology Sub-section had published by t h e e n d  

of t h i s  period t h e  P e r t h ,  Fremantle ,  Armadale a n d  Se rpen t ine  

environmental  geology maps; c a r t o g r a p h y  w a s  well in hand  on 
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Collie, Muja, Lake Clifton - Hamel, Capel,  Bussel ton a n d  

Mundaring;  fieldwork w a s  completed a n d  maps compiled fo r  t h e  

Broonie - Roebuck Plains a n d  Yallingup; and  fieldwork w a s  in 

p r o g r e s s  on t h e  Karragul len,  Gleneagle a n d  Jumperkine shee t s .  

T h e  Mandurah, Pinjarra ,  Harvey  - Lake Preston a n d  B u n b u r y  - 
Burekup  Urban Geology maps were used as bases  f o r  t h e  compifation 

of a ser ies  of environmental  geology maps covering t h e s e  areas. 

T h e  Sub-section took ove r  from t h e  Mineral Resources sect ion 

t h e  project t o  review t h e  bauxi te  depos i t s  in t h e  southwes t  of t he  

S ta t e  and  compile a bulletin. 

A d r a f t  r epor t  on t h e  limesand a n d  limestone resources  between 

Lancelin and  Bunbury  and  a practical  guide for in t e rp re t ing  t h e  

environmental  geology map series were compiled. 

A computerised industr ia l  minerals da tabase  w a s  designed a n d  

all relevant information typed in ,  utilizing FOCUS software. 

Reports  were prepared  for o t h e r  Government depar tments  
following r e q u e s t s  for geological advice principally by t h e  

Department of Conservation a n d  Land Management, Department of 

Conservat ion and  Environment and  t h e  S ta t e  Planning Commission. A 

number of Town Planning Schemes, Coastal  Management Plans and  

Environmental  Review and  Management Programs were also reviewed. 

Advice on mineral resources  and  related mat te rs  w a s  also p repa red  

f o r  a n u m b e r  of commit tees  i n c l u d i n g  t h e  Work P a r t y  o n  

C o n s e r v a t i o n  a n d  Rehab i l i t a t ion  in t h e  Mining I n d u s t r y ,  

Consultative Committee for t h e  S t a t e  Conservation S t r a t e g y ,  

Extract ive Indus t ry  Committee a n d  Mine Management Planning Liaison 

Group. Input  t o  two d r a f t  r e p o r t s  of t h e  Collie Landuse Working 

Group w a s  also provided. 

G€OCt.(EMISTRY SECTION 

R Davy (Senior Geochemist) 
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Reports issued in 1986 mark ing  t h e  completion of pro jects  

inc luded a Record on t h e  composition and mineralogy o f  a core 

which in tersected the  Mar ra  Mamba I r o n  Formation and t h e  

under l y ing  Roy Hill Shale Member of t h e  Jeerinah Formation, a 

r e p o r t  o n  the  Mount Edgar  Batho l i th  (co-authored w i th  J D Lewis) 

and  a paper in t h e  Journal  of Geochemical Explorat ion o n  t h e  

Bodd ing ton  gold deposit (co-authored w i t h  M El-Ansary of Reynolds 

Aus t ra l ia  Ltd). 

Other  papers issued in connection w i th  ongoing projects, and 

which invo lved co-authorsh ip w i th  o ther  workers,  inc luded two BMR 

Records on volcanic rocks  of t he  Pi lbara and a GSWA Record o n  t h e  

economic signif icance of grani to ids f rom Poona in t h e  Murchison. 

A paper on ra re-ear th  compositions of ma f idu l t ramaf i c  rocks  in 

the  Pi lbara was presented at  t h e  In te rna t iona l  Volcanological 

Congress in New Zealand in ear ly  1986. 

Ongoing invest igat ions inc lude s tudy  of t h e  (meta)volcanic 

rocks  of the Pi lbara ( w i t h  A Y Glickson of the BMR), character-  

izat ion of Coll ie Coals ( w i t h  A C Wilson) and of t h e  Mount Clement 

precious metal project ( w i t h  R Clarke, GCL and D Seymour, 

Tasmanian Geological Survey) ,  and completion of t h e  geochemical 

con t r ibu t ion  t o  the  Murchison Bullet in. A s tudy  of the  la te r i te  

prof i les  at t he  Mount Gibson gold deposit has begun jo in t l y  w i t h  

Reynolds Aust ra l ia  Ltd and t h e  Government Chemical Laboratories. 

PETROLOGY SECTION 

W G Libby (Senior Petro log is t ) ,  J C) Lewis (Project Geologist), 

A L Ahmat (Geologist). 

Petrological studies conducted as a service fo r  o ther  section 

d u r i n g  the  year resu l ted  in the  completion of 49 repo r t s  cover ing  

1 163 thin sections. 

Transfer of the rock  and minera l  data system from Government 

Computing to  the  Department's IBM mainframe computer was completed 
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a n d  t e s t e d  sat isfactor i ly .  T h e .  s y s t e m  is now opera t iona l  in b a t c h  

u p d a t e  mode a n d  can  be i n t e r r o g a t e d  e i t h e r  ind i rec t ly  t h r o u g h  t h e  

microfiche ca ta logue  o r  d i r e c t l y  u s i n g  a newly a c q u i r e d  te rmina l  

compris ing k e y b o a r d ,  VDU a n d  p r i n t e r .  

Bulletin 132, " T h e  Kimberl i tes  a n d  lamproi tes  of Western 

Austral ia" ,  was  d i s t r i b u t e d  at t h e  F o u r t h  In te rna t iona l  Kimberl i te  

C o n f e r e n c e  which b e g a n  in P e r t h  o n  11 A u g u s t ,  1986. O t h e r  

pro jec ts  w e r e  b r o u g h t  to completion with publ icat ion of Repor t  20 ,  

Geochronology of t h e  Gascoyne  Province  a n d  Metamorphic P a t t e r n s  in 

t h e  G r e e n s t o n e  Bel ts  of t h e  S o u t h e r n  C r o s s  Province ,  Western 

Aus t ra l ia .  Petrological s t u d i e s  in t h e  Murchison Province  are 

n e a r i n g  completion. 

T h e  isotope geochonology s u b - p r o g r a m  cont inued  to p r o d u c e  

s u b s t a n t i a l  r e s u l t s  in conjunct ion with t h e  Precambrian a n d  

Mineral  Resources  Sec t ions  a n d  C u r t i n  Universi ty .  

Dat ing by t h e  r u b  id ium -st r o n  t ium whole- rock t e c h n i q u e  

c o n t i n u e d  t o  accompany mapping in t h e  n o r t h w e s t e r n  p a r t  of t h e  

Western G n e i s s  T e r r a i n ,  Sylvania  Dome, t h e  Murchison Province ,  a n d  

t h e  s o u t h e a s t e r n  p a r t  of t h e  P i lbara  Block. A special  s t u d y  of 

d a t e s  at  Mut tabar ty  Hills i s  in p r o g r e s s .  Late tec tonic  ac t iv i ty  

is b e i n g  dated by t h e  biot i te  rubid ium-s t ront ium t e c h n i q u e  along 

t h e  w e s t e r n  margin of t h e  Yilgarn Block, especial ly  in t h e  

Murchison Province,  t h e  n o r t h w e s t e r n  p a r t  of t h e  Western G n e i s s  

T e r r a i n ,  a n d  along a l ine between H a r v e y  a n d  Kondinin.  Sampling 

in t h e  s o u t h w e s t  c o r n e r  of t h e  s t a t e  is p r o g r e s s i n g .  

Dat ing by samarium-neodymium t e c h n i q u e s  is d isc los ing  t h e  

e a r l y  h i s t o r y  of t h e  Murchison Province ,  s o u t h e a s t  P i lbara  

p l u t o n s ,  basement  in t h e  F o r t e s c u e  River Valley, t h e  J imber lana  

D y k e ,  a n d  of t h e  Manfred a n d  Jul imar  basic complexes in t h e  

Western Gneiss  Ter ra in .  
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Lead-isotope da t ing  w a s  conducted  on  samples from t h e  

Hamersley Basin,  Rudall Metamorphics, Gascoyne Province a n d  

Bangemall Basin.  

SUPPORT SERVICES BRANCH 

PUBLICATION AND LNFORMAfION SECTION 

W B Hill  (Project Geologis t ) ,  B M I'dash, I Ruddock, C A S t rong  

(Geologists) .  

T h e  following tab le  summarizes t h e  production of publications 

du r ing  1986 at t h e  Publ icat ion Sub-sect ion.  

In 
p r o g r e s s  

Carried Received Released 
1986 1986 31 Dec. 1986 

o v e r  from 
1985 

Information 2 2 3 

pamphlets 
Records 7 1 2  16  

Reports  6 4 7 

Explanatory notes 2 3 1 

Bulletin 2 4 2 

1 

In addition t o  t h e  above ,  four  environmental  geology maps were 

released. 

Details of publications released and  in p rogres s  are given 

l a t e r ,  in t h e  section headed publications.  

In t h e  In fo rmat ion  Sub-sect ion public inquir ies  a n d  d ra f t ing  

r eques t s  remained cons tan t  a t  about  1 500 and  1 000 respect ively.  

T h e  sub-sect ion cont r ibu ted  t o  t h e  WAMEX and  WAPEX s teer ing  

committees. A re t r ieva l  sys tem for  mineral deposi ts  information 

c 
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(tvlINIFJFORM) w a s  designed and  a similar system for  indus t r ia l  

mineral deposi ts  (1P.IDUSTRIAL MIPJINFORM) has  been s t a r t e d .  

Retrieval sys tems for  coloured s l ides  and  metals pr ices  have also 

been establ ished.  Considerable  d a t a  have been collated a n d  inpu t  

t o  each system. 

LIBRARY 

B Knyn (Assis tant  Librarian until  20 Februa ry ,  then  L ib ra r i an ) ,  

R Cross,  J Pdossiter. 

In 1986 members of t h e  public visiting t h e  l i b ra ry  totalled 

3 380 of whom 921 made u s e  of t h e  microfilm reading and  pr in t ing  

facilities. Staff loans totalled 702, and  596 in te r - l ib rary  Loans 

were ar ranged .  

Heavy usage  of t h e  WAMEX open-file exploration da tabase  

cont inued throughout  1986, and  in addition 39 computer s ea rches  of 

WAMEX were conducted for t h e  public. 

T h e  l ib rary  obtained t h e  facilities of a Telecom Computerphone 

and  p r in t e r  enabling direct  on-line access t o  t h e  Austral ian 

Bibliographic Network (ABN) a n d  t o  t h e  AUSIPdET and  UIALOG 

networks.  

MUSEUM 

A Thomas, Technical Officer 

In 1986, 18 school and  college g roups  were conducted th rough  

t h e  museum. A new e n t r y  panel w a s  p repa red  and  replacements found 

for  some purloined reference specimens.  

A s  par t  of general  celebrat ions of Western Australia Week a 

display i l lustrating t h e  d iscovery  and  proclamation of the  

Kimberley Goldfield w a s  prepared  for exhibition in t h e  Alexander 

Library  and shown again la te r  in t h e  year  a t  a shopping cent re .  
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Displays i l lustrating t h e  Department's functional relationship 

t o  t h e  mining and exploration indus t r ies  were prepared  for t h e  

Fioyal Agricultural  Society's Show and t h e  "Paci-Expo" a t  Fremantle 

Port Authority's Terminal Building. A display t o  promote map 

sales w a s  prepared t o  coincide w i t h  map week. These  three 

displays were prepared in conjunction with t h e  Surveys  and Mapping 
Division. 

A collection of gold specimens held for safe keeping a t  the  

Perth Mint, w a s  recatalogued before being viewed by a panel of 

Geoscientists gathered t o  consider  f u t u r e  possible uses t o  be made 

of th i s  valuable specimen collection. 

Numerous small displays were prepared to  promote publication 

sales, and several  rock and mineral specimen sets prepared  for 

gift or loan to  schools. 

LABORATORY SECTICN 

G Williams (Laboratory Manager),  J Williams, M Winsor, M Brzusek ,  

P Glover, L Crossley (until  2 1  April 86) (Laboratory Technicians) ,  

and P Boner (wages)  for par t  of t h e  year.  

The following s ta t is t ics  show the  level  of activity in t h e  

laboratory for 1986. 

Thin sections prepared  (293 of which were polished) 1 962 

Palynology samples prepared 712 

A A S element determinations (p lus  800 cornputer 416 

graphs  plotted) 
Samples c rushed  and pulverized 176 

Mineral separat ions (mainly biotite) 35 

Rock specimens c u t  and polished 133 

Polished mounts 27 

Specific gravity determination 1 
Serial dabb ing  5 

Stain ing ( CO3/  dolomit e & anke r  ite/ siderit  e )  32 
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Latex molds 189 

Fossils cleaned and /o r  ex t rac ted  from rocks 1 118 

Clay/silt particle size dis t .  85 

Photographic pr in ts  1 318 

35mm B & W f i l m s  developed 35 

1 2  x 9 c m  f i lms  developed 131 

Rad iog raph s processed 4 

In 1987 a new laboratory will  be built a t  Carlisle. With t h e  

exception of photography, all GSWA laboratory facilities wil l  be 

t ransfer red  to  t h e  new complex which is to  be si ted next  t o  t h e  

Mines Department D r i l l  Store.  The  building is to  be equipped w i t h  

the  latest  laboratory safety systems. 

REGIONAL OFF ICES 

At the  Kalgoorlie Regional Office D r s  W Witt ( in charge)  and C 

Swager maintained geological advice and  access to  microfilmed open 

-file repor t s  throughout the  year ,  in addition to  conducting field 

projects described elsewhere. 

Although the  office accommodation a t  t h e  W A School of Mines 

has  functioned well  since the  establishment of t h e  Kalgoorlie 

Regional Office,  t he re  a r e  o ther  advantages tha t  might be realized 

by providing office space a t  the  Brookman Street  Off ices  of t h e  

o the r  Mines Department Divisions in Kalgoorlie. Accordingly, 

consideration is being given to  a proposal to  extend those offices 

t o  provide accommodation for the  Geological Survey  officers. 

Karratha office, having been vacated in November 1985 when M r  

Commander was t ransferred to  Per th ,  remained unmanned until D r  

Alan Thorne t ransferred the re  in April 1986. D r  Thorne has been 

engaged on mapping in t he  Ashburton Fold Be l t ,  a project due  for 

completion in 1987. 
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CO-OPERATING ORG4NIZATIONS 

CURTW UNIVERSITY OF TECHUOLOGY (FOREVERLY, WEST AUSTRALIAN 

IMTITUTE CF TECHNOLOGY) 

T h e  University con t inues  t o  co-opera te  in a number of projec ts  

in which radio-isotope determinat ions are an  essent ia l  pa r t .  

Samariumlneodymium, rubidium/stront ium and  leadl lead a g e  

determinat ions cont inued d u r i n g  t h e  y e a r  with Cur t in  Universi ty  

provid ing  t h e  mass-spec t rometer ,  chemical-laboratory and  computing 

facil i t ies,  and  t h e  Geological S u r v e y  supp ly ing  t h e  ope ra to r  (Dr  I 
F le tcher ) .  

Geologist D r  P T h o r p e ,  us ing  Geological S u r v e y  consumables ,  

cont inued with carbon-14 a n d  t r i t ium determinat ions with Cur t in  

equipment  and  labora tory  facilities. 

Cur t in  University personnel  will a lso co-operate  d u r i n g  1987 

in a s t u d y  of Cretaceous  un i t s  of t h e  s o u t h e r n  I'Jorth West Shelf ,  

t o  determine cha rac t e r i s t i c s  favourable  t o  petroleum occurences .  

B U E A U  OF MINERAL ESOURCES 

D r  A Y Glikson of BMR is collaborating with Drs Davy and  

Hickman of t h e  Geological S u r v e y  t o  complete phase  2 of t h e  

Pilbara Geochemistry project in which volcanic rocks  from t h a t  

region will b e  examined,  t he i r  pe t rogenes is  deduced ,  a n d  the i r  

potential  fo r  mineralization assessed .  

Data f o r  s t a t i s t i c a l  a s s e s s m e n t  of t h e  p r o s p e c t s  f o r  
undiscovered  petroleum resources  in selected Western Austral ian 

sedimentary bas ins  were suppl ied  t o  D r  Forman (BMR) and  h i s  r epor t  

is awaited. 

I 

A BMR r ep resen ta t ive  held d iscuss ions  in Per th  with Geological 

S u r v e y  staff  a n d  in Kalgoorlie with explorat ion company personnel  
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on t h e  manner  of presenta t ion  of regolith maps cove r ing  t h e  

Kalgoorlie 1:l 000 000 map shee t  area. 

(XIWGNWEALTH SCIENTIFIC AND INDUSTRIAL RESEARCH ORWNIZATICN 

(CSIRO) 

In 1986 t h e  CSIRO made available i t s  microprobe ana lyse r  for  

u se  by GSWA personnel  requi r ing  t h i s  equipment  f o r  t e s t ing  rocks  

from severa l  areas. 

A co-operative s t u d y  of t h e  Marra Mamba Iron Formation ( R  C 

Morris CSIRO and  J C Blockley GSWA) has  been completed b u t  

r equ i r e s  presentat ion.  

UNNEFGITIES OUTSICE WESTERN AUSTRALIA 

Field work on t h e  diagenesis  a n d  dolomitization of Oevonian 

reefal and associated rocks in t h e  Kimberley region by Ph.D. 

candidates  E3 Ward a n d  V Pedone of t h e  S ta t e  University of New York 

(SUNY)  w a s  completed in 1986. M Wallace (Universi ty  of Tasmania),  

is proceeding with laboratory work on Devonian material from h i s  

Ph.D. project a r ea  a round Geikie Gorge. N Hurley (Universi ty  of 

Michigan) successfully completed h i s  Ph.D. on t h e  Oscar  Range reef 
complex. 

Investigation of layered m a f i c  complexes in t h e  Western Gneiss 

Terrain by M Cornelius of t h e  University of Leoben (Aus t r ia )  which 
w a s  suspended  in 1986, will resume in 1987. 

€3 Simonsen (Oberlin College Ohio U S A )  will cont inue his s t u d y  

of sedimentology of t h e  Wittenoom Dolomite and  C Brown (University 

of London) ,  will cont inue mapping a n d  s t ruc tu ra l  interpretat ion of 

t h e  S t i r l ing /Barren  Ranges area. 

G Buntebar th  (University of Clausthal ,  Germany) will examine 

co re  samples from t h e  sou the rn  North West Shelf to  determine heat-  
flow character is t ics .  Results will cont r ibu te  to  the  development 
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of  a regional framework fo r  the  s t r u c t u r a l  and thermal  evolut ion 

of t h i s  area. 

In 1986, a major t rea t ise  - The  Kimber l i tes and Lamproites of 

Western Aust ra l ia  - was publ ished as GSWA Bu l le t in  132. The 

cont r ibu t ion  of co-author C 6 Smith (CRA) t o  th is  work  and in 

conduct ing t h e  Four th  In te rna t iona l  K imber l i te  Conference (he ld  in 

Perth August  1986) i s  g ra te fu l l y  acknowledged. Numerous o ther  CRA 

personnel also con t r i bu ted  t o  the  success of tha t  conference. 

A s tudy  of ia te r i t i c  prof i les  at  t h e  Mt  Gibson gold deposit is  

be ing conducted jo in t l y  by D r  R Davy (GSWA) and s ta f f  o f  Reynolds 

Aus t ra l ia  Ltd, owners of the mine. 

STATE CXMrlF7NMENT WARTENTS 

Close co-operation w i t h  the  W A Water Au tho r i t y  cont inued on 

numerous projects re la t i ng  t o  groundwater  occurrence and 

development . 
The Department of Lands and Surveys  made t h e i r  image- 

processing equipment available t o  produce-colour enhanced 

magnetic con tou r  maps. 

c 

. 

The photogrammetric section of Lands Oept w i l l  also supp ly  

systematic colour photography at 1:25 000 scale of pa r t s  of t he  

Eastern Goldfields t o  assist in the  Geological Survey's 1: 100 000 

mapping program. 
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FUTURE DIPECTION CF T t E  GEOLOGICAL SURVEY 

In  September  1986, t h e  incoming D i r e c t o r ,  D r  Phillip Playford,  

re leased  a d iscuss ion  document  e n t i t l e d  " F u t u r e  d i rec t ion  of t h e  
Geological S u r v e y " ,  ou t l in ing  h i s  i d e a s  o n  t h e  f u t u r e  s t r a t e g y  for 
development  of t h e  S u r v e y .  T h i s  w a s  s t u d i e d  by a n d  d i s c u s s e d  with 

staff of t h e  S u r v e y ,  t h e  Direc tor  Genera l  of Mines, Minister for 
Minerals  a n d  E n e r g y ,  a n d  r e p r e s e n t a t i v e s  of t h e  mining i n d u s t r y .  

A f t e r  some minor modifications were made t h e  s t r a t e g y  was  a d o p t e d  

as S u r v e y  policy, a n d  implementation b e g a n  in October  1986. 

T h e  pr inc ipa l  f e a t u r e s  of t h e  new policy c a n  be summarized a s  

follows : 

* Geological S u r v e y  Liaison Committee: A liaison committee h a s  

been  set u p  compris ing r e p r e s e n t a t i v e s  of t h e  Geological 

S u r v e y ,  Chamber  of Mines, Association of Mining a n d  

Explorat ion Companies ,  BMR, CSIRO, Universi ty  of WA, C u r t i n  

Univers i ty ,  a n d  WA School of Mines,  a n d  c h a i r e d  b y  t h e  

Direc tor  of t h e  S u r v e y .  T h e  object ives  of t h e  commi t t ee  are 

f i r s t l y  to  examine a n d  a d v i s e  o n  t h e  S u r v e y ' s  o p e r a t i o n s ,  a n d  

secondly  to co-ord ina te  geoscient i f ic  r e s e a r c h  by Government  

a n d  academia in Western Aus t ra l ia .  T h e  Geological S u r v e y  

n e e d s  t o  e n s u r e  t h a t  it is c a r r y i n g  o u t  work t h a t  is r e l e v a n t  

t o  t h e  n e e d s  of i n d u s t r y ,  a n d  t h e  liaison commi t t ee  will be 

a n  a p p r o p r i a t e  forum t h r o u g h  which to g a u g e  i n d u s t r y  views 

a n d  s e e k  broad  s u p p o r t  for t h e  S u r v e y ' s  program.  Two 

meet ings  of t h e  committee were h e l d ,  in October  a n d  December 

1986. 

* Five -year  Planning:  Five-year  p lanning ,  l inked to t h e  

C o r p o r a t e  Plan,  h a s  now been i n t r o d u c e d  in place of t h e  

p r e v i o u s  a n n u a l  planning.  Project p roposa ls  a r e  now mission 

o r i e n t e d  a n d  a r e  assessed on  t h e  basis of t h e i r  economic a n d  

geoscient i f ic  importance t o  t h e  S t a t e .  Deadl ines  are 

spec i f ied ,  a n d  a r e  e x p e c t e d  t o  be m e t ,  fo r  t h e  completion of 

e a c h  project.  
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* S c i e n t i f i c  P r i o r i t i e s :  Emphasis is t o  be placed on  f ie ld-  

based, economically oriented, appl ied research, w i t h  t h e  

produc t ion  of geological maps being given the  h ighest  

p r i o r i t y .  There has been a steady decline in f ie ld  work  by 

Survey  s ta f f  in recent  years; in 1976 each s ta f f  member spent 

an  average of 67 days pe r  day in t h e  f ield, but in 1986 t h i s  

had fallen t o  on ly  17 days (Fig. 1). In 1987 t h e  ta rge t  wi l l  

b e  t o  achieve a 30% increase in f ie ld  work, and d u r i n g  t h e  

nex t  t h ree  years a to ta l  100% increase will  be sought. 

* E x p l o r a t i o n  D a t a  Release: The la rge  backlog of company 

repor ts ,  tha t  a re  due fo r  release but can no t  be made 

available because t h e y  have not been microfi lmed, has been of 

major concern t o  bo th  explorat ion companies and the  Survey  

directorate. A program t o  clear th i s  backlog in 1 2  months 

has been inst i tu ted,  invo lv ing  employment of cont ract  

geologists and suppor t  s ta f f  and t h e  use of p r iva te  microf i lm 

services. 

* Per fo rmance Appra i sa l :  A comprehenske performance-appraisal 

system f o r  a l l  s ta f f  i s  be ing in t roduced fo r  t h e  Survey ,  

a f te r  examining t h e  systems in use by var ious explorat ion 

companies in WA and fu l l y  consul t ing s taf f  members. 

* Persona l  Comput ing :  A h igh  p r i o r i t y  has been given t o  the  

acquisit ion o f  PCs,  t o  be used by geoscientists fo r  bo th  word 

processing and sc ient i f ic  computing. It is in tended tha t  

over  t h e  nex t  several years eve ry  staff member h w i n g  a 

cont inu ing need fo r  such computing w i l l  be prov ided w i t h  a 

PC o r  other  work station. 
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PROGRAM FOR 1987-1991 

A f ive-year program, for  t h e  yea r s  1987-1991, has  been scheduled  

for  t h e  Geological S u r v e y .  Th i s  is t h e  f i r s t  time t h a t  such  a 

long-term program has  been proposed;  prev ious  work plans have 

been on a one-year  bas i s  only.  T h e  intention is t h a t  each year's 

program will now be  seen  t o  form an in tegra l  p a r t  of a long-term 

plan n in g s t r a t e g y  . 
T h e  plan for  1987-1991, and  those  for  s u b s e q u e n t  y e a r s ,  are t o  

be considered as "rolling" f ive-year  plans,  in t h a t  only t h e  

program for t h e  first yea r  is  t o  be  regarded  as committed. T h e  

programs fo r  t h e  following four  y e a r s  will be  subject  t o  revis ion,  

as requi red  by c i rcumstances ,  when success ive  f ive-year  plans are 
formulated each year .  

T h e  total  number  of projects  being unde r t aken  is excessive,  

given t h e  available s ta f f ,  b u t  t h i s  will change  d u r i n g  1987, when 

a backlog of par t ly  completed projects  is t o  be  cleared.  As a 

r e su l t ,  t h e  number of c o n c u r r e n t  projects under taken  by individual 

staff will be r educed ,  a n d  the i r  work will become increasingly 

or iented towards high-prior i ty  t a sks .  

T h e  intention of t h e  f ive-year  program is to  concen t r a t e  on 

those  a spec t s  of geoscience t h a t  t h e  Geological Su rvey  does bes t ,  

are of most value t o  i n d u s t r y  and  t h e  general  community, and  are 
not being under taken  by o the r s .  I t  is intended to increase  t h e  

level of f ield-based r e s e a r c h ,  on t h e  basis  t ha t  geological 

mapping is t h e  pr imary geoscientific role of t h e  S u r v e y .  

T h e  program is summarized in t h e  tables  at pages 43-48, and  is 

covered in more detail  in t h e  subsequen t  t ex t .  F igu res  2.4 

(following page 48) show t h e  location of field-oriented sub-  

programs and  projects.  

Some features of major new o r  expanded projects  are outlined 

below in t h e  following sect ions.  
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Geologica l  m a p p i n g  

Following completion of t h e  f i r s t -ed i t ion  1:250 000 reg iona l  

mapping  of t h e  State, pr ior i ty  i s  now be ing  given to more de ta i led  

m a p p i n g ,  a t  1 : l O O  000 s c a l e ,  of areas having  h i g h  economic 

potent ia l .  T h e  f ive-year  p r o g r a m  i n c l u d e s  t h e  mapping  of t w e n t y  

f ive  1:lOO 000 s h e e t s ,  m o s t  of which c o v e r  prospec t ive  g r e e n s t o n e  
b e l t s  in t h e  E a s t e r n  Goldfields .  In add it ion,  s e c o n d - e d  ition 

1:250 000 mapping will p roceed  o v e r  important  s h e e t  areas w h e r e  

rev is ion  of t h e  geology is d e s i r a b l e ,  a n d  n ine  s u c h  s h e e t s  are t o  

be mapped d u r i n g  t h e  per iod.  

E a s t e r n  G o l d f i e l d s  s t u d y  

T h e  mapping program in t h e  E a s t e r n  Goldfields is to form p a r t  

of an  i n t e g r a t e d  s t u d y  of t h e  gold-bear ing  g r e e n s t o n e  b e l t s  

between Norseman a n d  Menzies,  re la t ing  gold a n d  o t h e r  mineraliza- 

t ion t o  s t r u c t u r e  a n d  s t r a t i g r a p h y ,  a n d  s t u d y i n g  t h e  geology of 
in d iv id ual  d e  po s it s . T h i s  r e s e a r c h  will inc lude  a detai led 

s t r u c t u r a l  s t u d y  of t h e  Golden Mile area. 

N o r t h  West S h e l f  s t u d y  

A geological a n d  geophys ica l  s t u d y  of t h e  Mesozoic s e q u e n c e  o n  

t h e  fdorth West Shelf ,  b e g i n n i n g  with t h e  C r e t a c e o u s ,  will be 

u n d e r t a k e n  in  c o n j u n c t i o n  w i t h  t h e  C u r t i n  U n i v e r s i t y  of  

Technology. T h i s  work will aim t o  i n t e g r a t e  t h e  r e s u l t s  of t h e  

many seismic s u r v e y s  a n d  e x p l o r a t o r y  wells in t h i s  a r e a .  

G e o l o g y  a n d  m i n e r a l  r e s o u r c e s  of N a t i o n a l  P a r k s  

A program of geological mapping  a n d  minera l - resources  

a s s e s s m e n t  of t h e  State's national p a r k s  is to begin ,  a n d  will in 

d u e  c o u r s e  b e  e x t e n d e d  t o  c o v e r  o t h e r  major n a t u r e  r e s e r v e s .  T h e  

first t h r e e  p a r k s  t o  be s t u d i e d ,  commencing in 1987, will b e  t h e  

Rudall  River ,  D 'Ent recas teaux ,  a n d  Hamersley Range National 

P a r k s .  

41 



Paterson Orogen  

A major research  project on  t h e  geology of t h e  Paterson Orogen 
will begin in 1987, t o  include known mineralized be l t s  in t h e  

Rudall, Throssel l  Range,  a n d  Telfer areas. Th i s  region is 

believed to b e  o n e  of t h e  most prospec t ive  "frontier" explorat ion 

areas in t h e  S ta te .  T h e  work on t h e  Rudall River National Park 

will form p a r t  of t h i s  r e sea rch .  

Goldf ields palaeodrainage g r o u n  dwater s t u d y  

A program of dr i l l ing,  geophysical logging ,  sampling, a n d  test 
pumping will be  unde r t aken  in a palaeodrainage system in t h e  

Eas te rn  Goldfields in o r d e r  to  obtain information re levant  t o  t h e  

development and  management of saline water suppl ies  for  t h e  mining 

indus t ry .  This  will be t h e  f i r s t  such  program under t aken  by t h e  

S u r v e y  directed towards non-potable water  suppl ies .  

Hyd rogeological map p in  g 

' A program of hydrogeological mapping,  at 1:250 000 scale ,  will 

be  ex tended  ove r  key  areas of t h e  S ta t e ,  with associated 1 : l O O  000 

maps where appropr ia te .  A hydrogeological map of  t h e  S t a t e  a t  

1 :2  500 000 scale  will also be produced in 1987. 

T h e  geology of  Western A u s t r a l i a ,  Memoir 3 

A new memoir on t h e  geology of Western Austral ia ,  replacing 

Memoir 2,  is to be  produced  in 1987, toge ther  with a new edition 

of t h e  S ta te  geological map (1 :2  500 000) .  

Corn pu ter iz a t ion 

T h e  u s e  of EDP sys tems in t h e  S u r v e y  will be expanded  a s  

rapidly a s  possible. PC equipment  will be  acquired progress ive ly  

over  t h e  next  5 y e a r s ,  w i t h  t h e  objective of providing access t o  a 

workstation fo r  each geoscientist  having ongoing needs  for  

s c i e n t i f  ic-compu t in g , d a t a - p r o c e s s i n g  , o r  w o r d - p r o c e s s  ing  

f ac i l  it ies . 

, 
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Projects 
or 
Sub-proqramr 

1 . f  prepare and maintain 910- 
q i c a l  maps of the hole state 
a t  standard scales accoqanied 
by explanatory notes 6 reports 

Ip 
W 

1.2 Define the main tectonic 
u n i t s  and achieve a comprehen- 
s i v e  understanding of  their 
evolution 

1.1.2 Albrmy 1:1 000 000 
1.1.3 aZ2faur Zkndm 1:250 000 
1.1.4 &wmbbin 1:250 000 
1.1.5 Robertarn 1:250 000 
1.1.6 Widg imwl tha  1:250 000 
1.1.8 Nenrm 1:250 000 
1.1.9 Ka oorli-e 1:lOO 000 

1.1.11 c m  1:lOO 000 
1.1.12 lake Lefroy 1:lOO 000 
1.1.13 &udoc 7:lOO 000 
1.1.14 !Puree Creek 1:250 000 
1.1.15 Knlgoorlie 1:250 000 
1 . 1 . 1 6  Rudall 1:250 000 
1 . 1 . 1  I Lennard River 1 :250 000 
1.1.18 Ceok7gba2 mp of WA 
1.1.19 mvyhuret 1:100 000189) 
1.1.20 Riverina 1:lOO 000 
1.1.21 Ballard 1:lOO 000 
1.1.22 LxmnsLIz t t e  1:lOO 000188) 
2.1.23 Menzka 1:lOO 000 
1.1.24 mjudina 1:lOO 000 
1.1.25 Yabboo 1:lOO 000 
1.1.26 K r m o w M  1:lOO 000189) 
1.1.27 Gindalbi 1:lOO 000 
1.1.28 Kurnalpi 1 : 100 000 
1.1.29 Norseman 1:lOO 000 

1.1-31 N- 1:lOO 000 
1.1.32 Ravensthorpe 1:lOO 000 
1.1.33 m t e r a r n  1:lOO OOO(90) 
1.1.34 lhxdhurst 7:lOO OOO(90) 
1.1.35 Rudall 1:lOO 000 
1.1.36 Connaughton 1:lOO 000 
1.1.37 Pearana 1:lOO 000 

1.1.10 ri L 1:lOO 000 

1.1.30 Laverton 1:lOO 000 

I 

1.2.1 Atkal i  &tea of Eastem 

1.2.2 t+ii a ' e  and other 

1.2.3 Ashburton FoM belt 
1.2.4 Breanahun Croup 
1.2.5 Forteacue Graup(90) 
1.2.7 King L e q M  Orogen(89) 

A Bridgetowr 1:lOO 000 
B Dinninup 1 : 100 000 
C SW Seismic Zone 

C o ~ f i s M a  

d02e2YZ$Z 

1.2.8 k g i o n a l  g rav i ty  mapping 

1.2.9 s W Y i 2 g a m  tkf3cXr 2Onr38 
1.2.10 Western &a T e r n i n  

1.2.11 BoMporrte.md O d  
1.2.14 St - l t t ea ,  ~lsngrm?, 

1.2.16 Wittenoun Do2anite study 
1.2.17 Mt Barran Group (88 )  
1.2.18 StMw&/, 51ml 

1.2.19 prscanrsnrm ixnTetatiapI 
1.2.20 wwplgarm vokm?ica stulg 

(North)(88) 

Basin 

C w s t a l  P t a n  

- WA and Southem $kh 

1.2.21 Capricorn Oroqen - high- 
grade metamorphics 

phere(88) 
1.2.22 F o r t s ~ a c ~  Dlacp akno8- 

1.2.23 Halls Creek Orogen 

1.3 ~ l t a b l i s h  an understanding 
of the relationships between 
the main tectonic units 

1.3.1 Sacthsastmn &lbcR%l 
1.3.4 aoteroz@ cxmretaticn(89) 

A Stromatoli te d i s t r ibu t ions  
B hngemall  Group 
c savory e o u p  
D mrtescue  Group 
E Capricorn Orogen 
F Paterson Oroqen 
G Officer Basin 
H Kimberley 
I mora Group 
J Conical s t romatol i tes  
K Miscellaneous 
L Synthesis 

1.3.5 Prew&%m bi.oMi. 
P P h Y ( S - P )  

1.4 D a t e  qeoLOgica1 events and 
episodes within an appropriate 
time framework 

1.4.1 Ia*opf geochGTwlugy(S-PI 
1.4.2 adzo-zaotope geochrcmotogy 

B Carbon 14 age of lake 
sediments 

1.4.3 Appty p a t a e o n t o w  

1.4.4 Post Arohasan teotorrio 
tschrriqussls-PI 

history western ri2garn 
Block 

1.5 Achieve a q d  understanlinq 
of  the s u r f i c i a l  deposi ts  and 
weathered laye r  associated w i t h  
the qc?omorphological evolution 
of Western Austral ia  

1.5.1 Mzgneth propar t ieCr  of the 
rsgolith 

I t a l i c s  - work to be Caductd in 1987. 
Roman - work to  cgrmnence a f t e r  1987. 



2.1 Carry o u t  de t a i l ed  geosc ien t i f i c  invest igat ions of specific structural and stratigraphic units a t  scales appropriate f o r  
understanding their mineral, fossil fuel and grounduater potentials 

2.1.1 a s t e r n  Goldfields Study 
A Carm/I;aks Lsfroy 1:lOO 000 mp 
B Y&&x/Kal@orl& 1:lOO 000 rmps 
c KaZgoortie r e g b a t  goM stw& 
D M d e n  Mile stnurturs 
E m~+~~t-ut  rda k t t  
F K a n a a m / G h h t b t p i  1:lOO OOO(91 
CaumzeVr - 1 1 ~ ~ 8 m j ~ 5 ~ ~ 1 ~ ~  

1:lOO 000t9ll 
H Coolgardie-Norseinan gold study 
I Geochedstry; Broad Arrow-Lake 

Ballard area 
2.1.3 MLrcf&3an mrtattog& 
2.1.4 p i t h  gsochsnistry Phase t 
2.1.9 Coltie Bnaid88) 

2.1.21 N margin Perth Basin 
2.1.22 Ordovician, Canning Basin 
2.1.23 Ebta~scn (k.ogsn(9l) 
2-1-84 Csotogy md h m t  w8cumea of 

M t h Z  parks 
A Wdalt RiVsr(91) 
B D'Bzt~eca8temcd89) 
C Hamrsby Rrmge(891 
D Fi tzgerald River 
E Unspecified 

greenstone belt 
2.1.25 Ravensthorpe - West River 

2.1.26 Ninghan greenstone b e l t  
2.1.27 Mineral po ten t i a l  SW Western 

Gneiss Terrain 

prograta 1 2.2 D r i l l  s e l ec t ed  sites i n  structural units to he lp  understand t h e i r  mineral, fossil f u e l  ancl groundvater po ten t i a l  

I 

I 

I 
2.2.2 SW Yilgarn minor basins  
2.8.3 Fortesow Camtat Pkrin 
2.2.4 Col l i e  Basin Groundwater Resources 
2.2.7 GoMfis&?a pakzeodminage 

gmurn3id.ed881 

2-2-12 Psr th  &sin deep aquifePsfSP) 
A GZltingamn L h  
B Cammwp L&e 
C Karriedale Line 
D Dongara Line 
E Wicherina Line 

I 



c 

3.1.1 Mi.mnzt e x p b m t ~  datu(5-P) 
3.1.2 Reservea/Reaourcsa h m t m y ( S - P )  
3.1.3 Geasdmt<fk s u a t u a t h  of coal 

e x p t o m t i a ( S - P )  

e x p l O m t i a ( 5 - P )  
3.1.4 &306&t<fk ~ h & b T l  Of @Z%.?b3Wll 

3.1.5 Geophysical explora t ion  d a t a  
3.1.6 Evaluation of s t reamsediment  

geochemistry i n  the Kimberley 

2.3 Characteristics of knwn mineral deposits 

No pro jec t s  planned 

I 
2.3.1 &-rusite depdts  of SU(88) 
2.3.2 Cold minsmtizath of HA 

A ~ ~ ~ f & c h - F o m ~  
B Kakoodie r q k m a t  gold 
C Northern Southern Cross Province 
D Southern Southern Cross Province 
E Leonora B e l t  

F Laverton B e l t  
G Coolgardie-Norseman 

2.3.4 R$mcfXIPXU-&IYW -6t63?2 

2.3.6 Mt CZemsnt 
2.3.7 M h  h p ? & h ( S - P )  

2.4 Develop conceptual loodels for mineral 
and f o s s i l  fuel deposits 

2.4.1 Mamt c;ibsarl88) 

2.4.5 C o t t i s  &lain 6-(88) 
2.4.6 P e g r n t i t s s  MA1911 
2.4.7 =ace m e t a l s  i n  groundwaters 

2.4.3 ~t%?ltk~ fOr p w h  g;r”a(p Skfl?2?&6 

3.1 Eitablish and maintain up-to-date 
ixuiprehensive information on mineral, 
foesil-fuel and groundwater resources and 
on exploration for them 

3.2 Assess udiscavered resources of 
eoonomically important earth-sourced 
cansodities 

I 

3.3 Evaluate the Reserves/Resources of 
specific mineral conaod~ ties 

3.3.2 Gypsum wsourwa of WA(88) 

3.3.4 p e t m k m m  m w e 6  a s s e a ~ ( ~ P 1  

3.3.5 S i l i c a  sand depos i t s  
3.3.6 Talc and magnesite i n  WA 
3.3.7 Clay minerals 
3.3.8 L k 8 f Z W W  and t k d  -8 

3.3.3 Industma . t t l IhZWt6 &?6eSl57X3& 
p2mming(S-P) 

A Saladin and Rcbridgi Field6 

bskJsm Kathwri and B2ack P o k t ( 9 1 )  
A rimcsl&~ to BtolbuTy 
B Bunbury to Black Poin t  
C Kalbarri to h n c e l i n  

3.3.9 I n d u s t r i a l  minerals, Greenough area 

I I I 



4.1 provide geotechnical 
advice and assis tance to 
other (bvenunent depart- 
ments ard instnmental-  
ities 

4.2 Prepare and maintain 
hydrogeological mape a t  
appropriate scales 

4.2.1 1:250 000 Mrps(S-Pj 
A&rrJane 
B Collz€3 
C &ble Bmt 
D Perm&& 

F Ilni!goorlis(881 
G La Grange 
n Munro 
I %ncubbin 
J Kellerberrin 
K Menzies 
L Ieonora 
M Corrigin 
N Dumbleyung 
0 Newdegate 

Q Mandora 
R S i r  Samuel 
S Sandstone 
T Noonkanbah 
U Hyden 
V W r a  

A Busselton 
B Ord 
c Bunbury  
D P in j a r r a  
E Gingin 

E -by 

9 P Southern cross 

4.2.2 1-100 000 L*ape(S-P) 

4.3 Prepare and maintain 
environmental geological 
maps i n  areas subject to 
mmpeting Lard-usct 
pressures 

4.3.1 1:50 000 nnps(S-P) 
A Busestta 
c Caps1 
c Yallingyl 
D lprrekup 
E Clsnsagts 
P KamPgutten 
G J t m p ~ k ~ 8 8 1  
H AZbmry(B8) 
I Geraldton 
J Carnarvon 
K & p r a n c e  
L Kalgoorlie 

Range 
4.3.2 1:100 000 Darling 

4.3.3 1:zs 000 mttlest 
Iskmi 

4.3.4 HaCotrogsotogicat 
&vice for mvhrt -  
m t a l  rmptl(s-P) 

4.4 Iden t i fy  and study 
geological ha!zaKlis and 
their e f f e c t s  

4.4.1 5w m(Sl 
4.4.2 mgineering 

aspects of bas i c  
rocks 

4.5 carry out geotechni- 
cal and geosc ien t i f i c  
studies for Lanl-use, 
environmantal-mnagement 
and hykogeology projects 



5.1 w i l e  and issue publications, and sake 
geotechnical and gecrscientific information 
publicly available by appropriate methods 

I 

5.2 Btablish and maintain EDP fac i l i -  
ties i n c l d n g  databases for govern- 
raent, public and industry 

5.3 ntitablish and maintain a fossil 
collection 

5-3.1 fossit cottsction(S-PI 
A. Systematlc description of 

kvonian Bivalvia of Lennard Shelf, 
Qnning Basin 



I 
6.1 Developent of new techniques 6.2 Support Services for Geological 

Survey activities 

6.1.1 WeEE b&ng Systams(S-P) 

6.1.3 a&e010gica2 tfmhnokqy(s-p) 

A Ekdify SIE h r t h m  
B Instat1 catibmtion f d l i t y  

A Slug test evaEuath 
E Geophysical tracing of pollution 

6.1.4 Geophysics in Soil SalinitytS-P) 
A Transient EM in N Stirling area 

plumes 

7.0.1 Petrotetmf Aot(2J-P) 
7.0.2 M k m t  qZomth a d  dsvst0prwnt 

I I I 

' 
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I I I 
2 *  114O 12 

OBJECTIVE 1 
I nvestigate, interpret and r e c  ord 
the geology of Western Australia. 

300 km 

1: 100 000 Geology Sheet 

1 : 250 000 Geology Sheet 
B0 

1 : 1 000 000 Geology Sheet 74 
1 : 100 000 Gravity Sheet 

0 General area of project 

Fortescua Gp ll.2.f 
PreE correi (1.2.19 
Fortsscue atmos. 
PreE biost. (1.3.50 

North West, Gneiss Terrain 
(1.2.10) 

Stromatolites 
Glengarry Basin (1 2.14) 

2 8 O  

0 PreE biost. Moora Gp (1.3.51) 

Kalgoorlie (1 .1.15 

n 
King Leopold Orogen (1.2.7) 0 

(1.2.111 

0 

I t  .2.231 
Halls Ck Orogen 

PreE biost. 

2( 

I Paterson Orogen 1 : 100 000 mapping 
(1.1.33-37) 

'ost. Paterson Orogen c -21 

-21 

31 

Laverton (1 130) 

Eastern Goldfields 

Widgiemooltha I1 1 6) 

3.  

/ 

Figure 2 



OBJECTIVE 2 

Relate mineral, petroleum and groundwater 
occurrences and potential to the geology 
of the so to 

...I Deep aquifer drilling lines 

0 General area of project 

300 km 

ochem.(2.1.4) 

Paterron Orogen 12.1.231 
Rudall National Pk 12.1.24A) 

ark (2.1.24C) 

;rou N (2.3.2C) 
OGold min. - Laverton Belt (2 

OGold min. - Leonora Belt (2.3.2E) 

0 Goldfields groundwater (2.2.7) 

I Eastern Goldfields study (2.1.1.) 
Gold min. Kalgoorlie (2.3.28) 
0 OPermian palynos tratigraphy (2.1.16) 

I 

I I OGold mtn.- Coolgardie/Norseman(2.3.2G) 

-24 

- 28 

132 
gneiss terrain (2.1.27) 

prald R.  Nat. Park (2.1.240) 



1 i40  

t 1 2 0  

t 160 

OBJECTIVE 3: Evaluate resources 

OBJECTIVE 4: Gaotechnical advice 
OBJECTIVE 5: Information dissaminrtion 

I 300 km I 

Hydrogeology maps 

1 : 250 000 sh Bets 

1 : 100 000 sheets 

Environmental geology map 
1 : 50 aoa heet  

General area of project 

I "  I 
t-20" I 

I 
9 

-32 

Limestone t limerand ( 

146' 12 

4Gleneagle (4.3.1 E) 

+Darling Range environmental 32 
Karrasullen 14.3.1F) 

Land ralinization (4.5.2A) 

-Harris Dam 14.1.5) 

L Esperance (4.3.1 K) 

I 
c36' 114' 1200 l26O 36 

Figure  4 



6EOL06 I CAL SURVEY D I V I S I O N  
FIVE-YEAH CORPORAIE PLAN 1987-1991 

I GEOLOGICAL MAPPING 

I 1.1.2 ALBANY I : I  800 000 
I 1.1.3 BALFOUH OMNS 1:?50 000 
1 1.1.4 6OORABlN I:250 000 
I 1.1.5 ROBERTSON 1:250 000 
I 1.1.6 ~ I O G ~ E ~ O O L T H ~  1:250 000 
I 1.1.8 NENMAtl 1:250 000 
I 1.1.9 KALGOOHLIE 1:100 000 
: 1.1.10 YlLMlA 1:IOO 000 
I 1.1.II COIGN 1:IOO 000 
I I. 1. I2 LAKE LEFROY I :  100 000 
: 1.1.13 BARDOC 1:10(1 000 
: 1.1.14 TUHEE CHEEK 1:250 000 
: 1.1.15 KALGOOHLIE I:?% 000 
1 I.I.Ib HUDALL 6:250 000 
: 1.1.17 LENNARD RIVEN 1:250 000 
: 1.1.18 GEOLOGICAL MAP OF WESTERN hUSTRAL 
I 1.1.19 OAVYHUHST 1:100 000 
: 1.1.20 RIVERIHA I:I00 000 
I 1.1.21 BALLRRO 1:100 000 
: 1.1.22 DUNNSVILLE 1:100 000 
I 1.1.23 HENZIES 1:100 000 
I 1 .1 .24  EDJUDINA I:I00 000 
I 1.1.25 VABBOO 1:100 000 
I 1.1.26 KANOWNA I:I00 000 
: 1.1.27 GIHDALBI 1:100 000 
I 1.1.28 KURNALPl 1:100 000 
I 1.1.29 WORSEilAN 1:100 000 

r 
P 
P 
P 

P 
P 
P 

P 
P 

P 
P 
P 

1A P 
P 
P 
P 
P 

P 
P 
P 
P 
P 
P 

r 

r 

r 

r 

f 
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GEOLOG ICAL SURVEY D I V IS 10N 
FIVE-YEAR CORPORATE PLAN 1987-1991 

w 
0 

PROJECT (PI  OR SUB-PROGRAM (SP) 
........................................................... 

: GEOLOGICAL HAPPING (continued) 

I 1.1.3U LAVERTON l:100 000 
: 1.1.31 NEWMAN l:lu0 000 
: 1.1.32 HAVENSTHORPE 1:100 0Ou 
: 1.1.33 PATERSON I:I00 OOU 
I 1.1.34 6ROADHURST 1:IOO 000 
I 1.1.?5 HUDALL 1:100 000 
: l .1 .% CD~NAUGHTON 1:100 000 
I 1.1.;7 PEA6ANA 1:100 000 

I STUDIES OF TECTONIC UNITS 

I 1.2.1 ALkALI GRANITES OF EASTERN GOLDFIELDS 
I 1.2.2 BINNERIN6IE DYKE & OTHER DOLERIIE DYKES 
I 1.2 .3  ASHBURION FOLD BELT 
: 1 .2 .4  BRESNAHUN GROUP 
: 1.2.5 FORTESCUE GROUP 
: 1.2.7 IIH6 LEilPOLD OROGEH 
I 1.2.8 REGIONAL GRAVITf MAPPING 
: A. BRIUGETOCIN 1:luO 0uO 
I 6. DIHNINUP I : lu0  OOU 
I C. SU SEISHIC ZONE 
: 1.2.9 SOUTHLIEST IILGARN LINEAR ZONES 
f 1.2. 10 WESTERN GNEISS TERRAIN, ~ORTHEHN SECTOR 
f 1.2.11 BONAPARIE k OR5 BASINS 
L 1.2.14 STROMATOLITES FROM GLENGARRY SUB-BASIN 
: 1.2.16 WlTTENOOM DOLOhlTE STUDY 
I 1.2.17 HDUNT BARREN LHOUP SIRUCTURE 
I 1.2.18 STRAIIGRAPHY OF SHAN COASTAL PLAIN 
I 1.2.19 PRECBMBHIAN CORRELATION OF #A & SOUTHERN AFHICR 
I 1.2.20 UOONGARRA VOLCBNIC STUDY 
: 1.2.21 C A ~ ~ I ~ ~ R N  OROGEN 

I 1.2.22 ATHOSPHERIC CONDITIONS IN FORTESCUE GROUP llHE 
I 1.2 .23  HALLS CHEEI OR06EN 



GEOLOGICAL SURVEY DIVISION 
FIVE-YEAR CORPORATE PLAN 1987-1991 
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GEOLOGICAL SURVEY D I V I S I O N  
FIVE-YEAH CORPORATE PLAN 1987-1991 

I STUDIES FOR NINEKALS Ir PETRoLEttn POTENTIAL 

1 2.1.1 EASTERN 6OLlrFIELDS STUDY P 
: A. COUAN & LAKE LEFROY 1:100 000 

i C. kALGOORLIE REGIONAL GOLD STUDY 
I D. GOLflEN MILE STRUCTURAL STUDY 
: E. D~~YHURST-MT IDA BELT 
: F. ~ANOWNA, GINDALBI, Ir KURNALPI 1:IOO 000 SHEETS 
: 6. DUNHSVILLE, MENZIES, ERJUDINB & YABBOO 1:100 000 
! H. 60LO M I N E R ~ L I Z A T I O N  I N  COOLGARDIE-NORSEMAN BELT 
I I. GEOCHEIISTRY OF BROAD ARROW-MENZIES-LA~E BALLAHR AREA 
I 2.1.3 HURCHISON METALLOGENIC PROJECT P 
I 2.1.4 PILBARA GEOCHEMISTRY PHASE 2 P 
I 2.1.9 6EOLOGY OF COLLIE BASIN P 
I 2.1.10 6EOLOGY OF OFFSHORE BONAPARTE BASIN P 
I 2.1.12 NORTHERN CANNING BASIN STUDY P 
I 2.1.13 GEOPHYSICAL SYNTHESIS OF SOUTHERN PERTH BASIN P 
: 2.1.14 GEOLUGICAL tr GEOPHYSICAL STURIES OF NU SHELF P 
: 8 .  CRETACEOUS OF SOUTHERN NU SHELF 
I 6. STUDf OF JURASSIC OF 1 SHELF 
: C. STUDY OF TRIASSIC OF N# SHELF 
I 2.1.15 RRFIC COhPLEXES I N  THE WESTERN GNEISS TERRAIN P 
I 2.1.  I b  PERMIAN PALVNOSlRATl6RAPHf OF SOUTHERN WA P 
: 2.1.17 DEVONIAN REEF CONPLEXES OF THE CANNING BASIN P 
i 2.1.18 STRUCTURAL L THERRAL HISTORY OF THE SOUTHERN NW SHELF P 
! 2.1.19 PETROLEUM SOURCE ROCKS OF HA P 
: 2.1.20 PERTH BASIN COAL RESOURCES P 
: 2.1.21 STRUCTURAL L STRATl6RAPHlC STUDIES OF N. PERTH BASIN P 
I 2.1.22 STRAT. & SIRUCT. RELAIIONS OF ORDOV. OF CANNING 6AS1N P 
2.1.23 PUIERSON OROGEN P 

I 2 .1 .24  GEOLOGY P MINERAL POTENTIAL OF HAT. PkS & RESERVES P 

: 6. D’ENTRECilSTEilUY/SHANNON/NORNALUP NATlO lAL  FARKS 

: B. YitniA P KALGOORLIE I:W uoo 

I A. RUD~LL  RIVER NATIONAL PafiK 



GEOLOGICAL SURVEY DIVISION 
FIVE-YEAR CORPORATE PLAN 1987-1991 

i 
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FIVE-YEAR CORPORATE PLAN 1987-1991 



GEOLOGICAL SURVEY D I V I S I O N  
FIVE-YEAR CORPORATE PLAN 1987-1991 

t EVALUATION OF HINERALS h PETROLEUH RESOURCES 

I 3.3 .2  GYPSUH RESOURCES OF WESTERN AUSTRALIA P 
I 3.3.3 INDUSTRlirL NlNERAL ASSESSHENT PLANNING SP 
: 3.3.4 PETBOLEUH RESERVES ASSESSHENT SP 
I A. STUDY SALADIN L TUfiRlD6I F IELDS 

I 3.Z.b TALC h HAGNESITE I N  WESTERN AUSTRALIA P 
I 3.3.7 CLAV HINERALS P 
f 3.3.6 LIHESTONE k LlHESAND RESOURCES - KALBARRI h BLACK PI P 
I A. BElWEEN LANCELIN dr BUNBURY 
: 6. BETWEEN BUNBURY P BLACK POINT 
I 
I 3 . 3 . 9  INDUSTRIAL MINERAL RESOURCES OF THE GREENOUGH AREA P 

I GEOTECHNICAL & HYDRO6EOLO6lCAL ADVICE 

I 3.3.5 S I L I C A  SAND DEPOSITS OF WESTERN AUSTRALIA r 

C. BETWEEN K A L ~ ~ R I  k LANCELIN 

I 1.1.1 
I 4.1.2 
I 4.1.3 
: 4.1.5 
I 1.1.6 

ENGINEERIN6 6EOLO61CAL ADVICE: HISC. CONSIkUClIONS SP 
ENGINEERI~~G 6EOL061CAL ADVICE: DAHS li DAMSITES SP 
LAND CAPABILITY ASSESSHENT SP 
HARRIS L)AH P 
ADVICE OH GROUNDWATE~ TO OTHER GO'JERIIENT DEPARTHENTS SP 

: 4.1.11 EVALUATlOtI & ASSES5HEtiI OF GiXATER IN PERTH HETRO 
: A. H l D ~ O G E O L O ~ ~  OF L E X l A  AREA 
I 4.1.13 6 ~ ~ U ~ ~ D U ~ l E R  CONTANINANTS fr POLLUTANIS 
: A. LICENSED EFFLUENT h WASTE SITES 
I f i .  POLLUTION SITE 6NVENTORl k REVIEW 
! 4.1.14 IRRIGATION AREA E V A L U A ~ I O N  
I 4.1.16 REVIEW CONSULTANTS REPORTS FOR OTHER DEPARTHENTS 
I 4.1.19 TOWN WATER SUPPLIES 
I A. D E W  REGIONAL G~OUNDMATER ASSESSHENT 
I 4.1.20 UETLAND STUDIES 
: A. ~ ~ D ~ O ~ € f l ~ O G q  OF 1HOHPSONS LAKE 
I 4 . 1 . 2 1  GEOPHYSICAL INVEST. I ADVICE FOR OTHER 60V'T DEFTS 

sr 

SP 

SP 
SP 
SP 

SP 

SP 



6EOLO6ICAL SURVEY D I V I S I O N  
FIVE-YEAR CORPORATE PLAN 1987-1991 

I HYDROGEOLOGICAL WAPPIN6 

: 4.7.1 1:250 000 HYGRO6EOLO6lCAL nAPS 
; A. BHOUt+E SHEET 
I 6. COLLiE SHEET 
I C. RARBLE BAR SHEET 
I D. PERENJORI SHEET 
I E. DER6Y SHEET 
I F. KALGOORLIE SHEET 
I 6. LE 6RAN6E SHEET 
I H. I!UNhO SHEET 
1 I. BENCU6BlN SHEET 
I J. KELLERBEHRIN SHEET 
I K. NENZIES SHEET 
I L. LEONORA SHEET 
: n. CORRIGIN SHEET 
I N. DUI(BLEIUN6 SHEET 
f 0. NEWDEGATE SHEET 
I P. SOUTHERN CROSS SHEET 
I R. WRNGORA SHEET 

: S. SANDSTONE SHEET 
I T. N O O N ~ ~ N 6 A H  SHEET 
I U. HYDEN SHEET 

I 4.2.2 1:lOO 000 HYDROGEOLO6lCAL 3APS 
I A. BUSSLETON SHEET 
I 6. ORD SHEET 
I C. BUNBURY SHEET 
I D. PINJARHA SHEET 
I E.. G1N61N SHEET 

I R. SIR sanuEL SHEET 

: v. noom SHEET 



6EOL061 CRL SURVEY 0 IV IS1 ON 
FIVE-YEAR CORPORATE PLAN 1987-1991 

i EK~IRON~EI~TAL NAPPING 

I 4.5.1 1:50 000 EKVlRONnENTAL NAPPING 
; A. BUSSELTON SHEET 
: 6. CkPEL SHEET 
t C. YALLltlGUP SHEET 
I D. BUREKUP SHEET 
L E. GLENEAGLE SHEET 
: F. LARRAGULLEN SHEET 
I 6. JUIlPEHKlNE SHEET 
f H. ALBANY AREA 
: 1. GERALDTON AREA 
I J .  CARNARVON AREA 
: K. ESPERANCE SHEET 
I L. KALGOORLIE bREA 
: 4 . 3 . 2  CENTRAL DARLING RANGE 1:lOO 000 BbP 
t 4.3.3 ROTTNEST ISLAND 
I 4.3.4 HYD~O6EOLO6lCAL ADVICE FOR ENVIRON. 6EOL06Y HAPS 

I GEOLOGICAL HAZAROS 

: 4 . 4 . 1  SOUTHWEST SEISNIC ZONE DATABASE 
t 4.4.2 ENGINEERING ASPECTS OF PETROLOGY OF DASIC ROCKS 

: HYDHOGEOLO6ICAL ENVlNONnENT~L PROJECTS 

I 4.5.1 FiEOPHYSICAL YELL L0661N6 
I 4.5.2 LANO h STREAW SALINI~ATION RESEARCH 

A. RESEARCH HELIIIING TO EMWlTE WININ6 
: B. NORIH STIRlIN6S LAND RECLANATlON 
: 4.5.3 HYDROCHENICAL STUDY OF HARVEf AREA 



rl , 

GEOLOGICAL SURVC;Y D I V I S I O N  
FIVE-{EAR CORPORATE PLAN 1987-1991 

I PUBLICATION OF GEOSCIENTIFIC INFORMATION 

: 5.1.1 PUBLIC PRESENTATION OF RESULTS 
t 5.1.3 HEHOIR 3 
: 5.1.4 HINERAL DEPOSITS MAP 
I 5.1.5 6EOL061CGL BACKGROUND TO DEVELOPMENT OF PERTH 
: 5.1.7 STATE 1:Z 500 000 HYDROMAP 
I 5.1.8 H\DR06EOLOGY OF PERTH METRO AREA 
I 5.1.12 H~DRO6EOLOGlC~L  ADVICE TO THE PUBLIC 
I 5.1.13 RESPOND TO PU8L lE  ENOUlRlES 
: 5.1.14 f lA lNTA lN  INFORtiATlOII PAflPHLETS 
I A. HYDRONOTES 
I 8. GUIDE TO USE OF ENVIRONMENTAL GEOLOGr NOTES 
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OBJECTIVE 1: INVESTIGATE, INTERPRET, AND RECORD Tt-f. GEOLOGY 
OF WESTEfW AUSTPAUA. 

PRCGRAM1.1: PREPAFE AND MAINTAIN CEOLOGICAL MAPS OF THE 
WHOLE OF WSTERJ AUSTRALIA AT STANDARD 
SCALES ACCWANIED BY EXPLANATORY NOTES AND 
REPORTS. 

Project 1.1.2: Albany1: l  000 000 

Mission: Compilation of A lbany 1:l 000 000 geological map 
from ex is t ing  1:250 000 geological maps and o ther  information 
(Precambrian Geology). 

ckmnmced : August1986 

Completion : 31  March 1987 

Geoscient is t :  J S Myers ( 2  weeks) 

Project 1.1.3: Ral four  Downs 1:250 000 

Mission: 
Balfour Downs 1:250 000 geological sheet and explanatory  
notes (Precambrian Geology). 

Remap and prepare  a second edi t ion of the  

t 

Gxmenced : 1983 

Completion : 3 1  January 1987 

Geoscient is t :  I R Williams (1 week) 

Supervisor : J S Myers 

Project 1.1.4: Boorabbin 1:250 000 

Mission: 
Boorabbin 1: 250 000 geological sheet and explanatory  notes 
(Precambrian Geology). 

Remap and prepare a second edi t ion of t h e  

Canmtnced : October 1981 

Completion : 28 February  1987 

Geoscient is t :  W M Hun te r  (13 weeks) 

Supervisor : J S Myers 
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Project 1.1.5: Robertson 1:250 000 

Mission: 
1:250 000 geological sheet and explanatory  notes. 
(Precambrian Geology) 

Remap and prepare  a second edi t ion of Robertson 

Carrnenced : 1983 

Completion : 30 A p r i l  1987 

Geoscient is ts :  I R Williams (8  weeks) 
I M Tyier  ( 4  weeks) 

Supervisor : J S Myers 

Project 1.1.6: Widgiemooltha 1:250 000 

Mission: 
1:250 000 geological sheet and explanatory  notes. 
(Precambrian Geology) 

Remap and prepare  a second edit ion of Widgiemooltha 

Cannenced : 1980 

Completion : 3 1  January 1987 

Geoscient is t  : T J G r i f f i n  (less than 1 week) 

Supervisor : J S Myers 

Proiect 1.1.8: I'dewman 1 :250 000 

Mission: 
1:250 000 geological sheet and explanatory notes. 
(Precambrian Geology) 

Remap and prepare  a second edit ion of Edewman 

Canntnced : 1985 

Completion : 30 September 1987 

Geoscientists: I M Tyler (8  weeks) 
W M Hunter"  
I R Williams ( 5  weeks) 

Supervisor : J S Myers 

* Time allocation included in project re fer red to  in "mission" 

6 2  



Project 1.1.9 : Kalgoorlie 1: 100 000 

Mission: Produce a geological map of t h e  Kalgoorlie 
1 : l O O  000 Sheet  (3136) from work car r ied  out  in project 
2.1.18. (Precambrian Geology) 

Camxnced : 1981 

Completion : 31 May 1987 

Geosc ien t i s t :  W M Hunter* 

Superv isor  : J S Myers* 

Project 1.1.10: Yilmia 1:lOO 000 

Mission: Produce a geological map of t h e  Yilmia 1:lOO 000 
Sheet  (3135) from work carried out  in project 2.1.15. 
(Precambrian Geology) 

Gmnmced : 1981 

Completion : 31 May 1987 

Geosc ien t i s t :  W M Hunter"  

Superv isor  : J S Myers* 

Project 1.1.11: Cowan 1:lOO 000 

Mission: Produce a geological map of t he  Cowan 1 : l O O  000 
Shee t  (3234)  f r o m  work car r ied  out  in project 2.1,lA. 
(Precarnbrian Geology) 

Camwxced : 1981 

Completion : 30 April 1987 

Geosc ien t i s t :  T J Griffin* 

Superv isor  : J S biyers* 

Project 1.1.12: Lake Lefroy 1:lOO 000 

Mission: Produce a geological map of t h e  Lake Lefroy 
1:lOO 000 Shee t  (3235) from work car r ied  ou t  in project 
2.1.1A. (Precambrian Geology) 

C m e d  : 1981 

Completion : 30 April 1987 . 

Geosc ien t i s t :  T J Griffin* 

Supervisor  : J S Myers* c 

* Time allocation included in project re fe r red  t o  in "mission" 
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Project 1.1.13: Rardoc 1:lOO 000 

Mission: Produce a geological map of t h e  Bardoc 1 : l O O  000 
Shee t .  (3137) from work ca r r i ed  out  in project 2.1.1C (Mineral 
Resources) .  

Commenced : September  1985 

Completion : 31 March 1987 

Geoscientist: W Witt* 

Superv isor  : A H Hiekman/J G Blockley* 

Project 1.1.14: Turee  Creek  1:250 000 

Mission: 
1:250 000 geological shee t  and  explana tory  notes.  
(Precambrian Geology) 

Remap and  p r e p a r e  a second edition of Turee  Creek  

Commenced : 1983 

Completion : 31 October  1987 

Geoscientists:  A M Thorne  (5  weeks)  
I M Tyler ( 8  weeks)  
W M Hunter"  

Supe rv i so r s  : J S Myers (1 week) 
, 

Project 1.1.15: Kalgoorlie 1 : 250 000 

Mission: Prepare  a second edition of Kalgoorlie 1:250 000 
geological shee t  and  explana tory  notes;  in conjunction with 
projects 2.1.18,  C ,  E ,  G. 
Resources)  

(Precambrian Geology, Mineral 

Canmencmmt : 1 Janua ry  1990 

Completion : 30 April 1991 

Geosc ien t i s t s :  1V M Hunter* 
C P Swager" 
W W i t t *  

Superv isors  : J S Myers ,  J G Blockley* 

* T i m e  allocation included in project referred to in "mission" 
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Project 1.1.16: Rudall 1:250 000 

Mission: P repa re  a second edition of Rudall 1:250 000 
geological shee t  a n d  explana tory  notes  in conjunction with 
projects  2.1.23, 2.1.24A. (Precambrian Geology, Mineral 
Resources)  

C u n m n c m m t  : 1 J u n e  1990 

Completion : 31 May 1991 

Geoscientists:  K P Watkins" 
B M Davies" 
I R Williams" 

Superv isor  : J S Myers" 

Project 1.1*17: Lennard River 1:250 000 

Mission: P repa re  a th i rd  edition of Lennard River 1:250 000 
geological shee t  a n d  explana tory  notes in conjunction with 
projects  1.2.7 a n d  2.1.17. (Precambrian Geology, FFRPG) 

Commenced : 1 June  1988 

Completion : 31 December 1989 

Geosc ien t i s t s :  T J Griffin" 
I M Tyler" 
P E Playford" 

Supe rv i so r s  : J S Myers" 
A E Cockbain" 

Project 1.1.18: Geological map of Western Australia 

Mission: 
(Precambrian Geology, FFHPG) 

Produce a new edition of t h e  S ta t e  geological map. 

Canmenment  : 1 Februa ry  1987 

Completion : 31 J u n e  1987 

Geosc ien t i s t  : J S Myers ( 4  weeks)  
R M Hocking ( 4  weeks)  

Supe rv i so r s  : J S Myers 
A E Cockbain 

* Time allocation included in project r e fe r r ed  t o  in "mission" 
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Project 1.1.19: Davyhurs t  1:lOO 000 

Mission: Produce  a geological map of t h e  Davyhurs t  1:lOO 000 
Shee t  (3037) from work ca r r i ed  ou t  in projects 2.1.lC and  
2.1.1E. (Precambrian Geology, Mineral Resources)  

C m n c m e n t  : 1 J a n u a r y  1987 

Completion : 30 April 1989 

Geosc ien t i s t s :  W M Hunter"  
W W i t t *  

Superv isors  : J S Myers / J  G Biockley" 

Project 1.1.20: Riverina 1: 100 000 

Mission: Produce a geological map of t h e  Riverina 1:lOO 000 
Shee t  (3038) from work ca r r i ed  out  in project 2 .1 . lE .  
(Precambrian Geology) 

C m m n c m e n t  : 1 May 1989 

Completion : 30 April 1990 

Geosc ien t i s t  : W M Hunter"  

Superv isor  : J S Myers* 

Project 1.1.21: Ballard 1:lOO 000 

Mission: Produce a geological map of t h e  Ballard 1:100 000 
Shee t  (3039) from work ca r r i ed  ou t  in project 2.1.1E. 
(Precambrian Geology) 

Canmencgnent : 1 May 1990 

Completion : 30 April 1991 

Geosc ien t i s t  : W M Hunter*  

Superv isor  : J S Myers" 

* Time allocation included in project r e fe r r ed  to  in "mission" 
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Project 1.1.22: Dunnsvi l le  1:lOO 000 

Mission: Produce  a geological map of t h e  Dunnsvi l le  
1:lOO 000 Shee t  (3036) from work ca r r i ed  ou t  on project 
2.1 1G. (Precambr ian Geology) 

C a n m n m e n t  : 1 July 1987 

G e o s c i e n t i s t  : 30 J u n e  1988 

G e o s c i e n t i s t  : C P Swager" 

Superv isor  : J S Myers" 

Project 1.1.23: Menzies 1 : l O O  000 

Mission: Produce  a geological map of t h e  Menzies 1:lOO 000 
Shee t  (3138) from work ca r r i ed  ou t  on project 2.1.1C a n d  
2.1.16, (Mineral Resources ,  Precambrian Geology) 

C m n m e n t  : 1 July 1987 

Completion : 31 December 1988 

Geosc ien t i s t s :  W W i t t *  
C P Swager* 

Superv isor  : J G Slockley /J  S Myers" 

Project 1.1.24: Edjudina 1: 100 000 

Mission: Produce  a geological map of t h e  Edjudina 1:lOO 000 
Shee t  (3338) from work carried o u t  on project 2.1.1G. 
(Precambrian Geology) 

C m n c m e n t  : 1 Janua ry  1989 

Completion : 31 May 1990 

G e o s c i e n t i s t  : C P Swager" 

Superv isor  : J S Myers* 

r 

* Time allocation included in project re fer red  to  in "mission" 
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Project 1.1.25: Yabboo 1:lOO 000 

Mission: Produce a geological map of t he  Yabboo 1:lOO 000 
Sheet  (3438) from w o r k  ca r r i ed  ou t  on project 2.1.1G. 
( Pr ecam b r ian Geology ) 

Canmncment  : 1 June  1990 

Completion : 31 May 1991 

Geosc ien  t i s t  : C P Swager" 

Supervisor  : J S Myers* 

Project 1.1.26: Kanowna 1:lOO 000 

Mission: Produce a geological map of t h e  Kanowna 1:lOO 000 
Sheet  (3236) from work  ca r r i ed  out  on project 2.1.1F. 
(Petrology,  Precambrian Geology) 

Cmmencment : 1 June  1987 

Completion : 31 May 1989 

Geosc ien t i s t s :  A L Ahmat* 
BMR Geoscientist  

Supervisors  : J S MyerslW G Libby* 

Project 1.1.27: Gindalbi 1:lOO 000 

Mission: Produce a geological map of t he  Gindalbi 1:lOO 000 
Sheet (3237) from work ca r r i ed  out  on project 2.1.1F. 
(Petrology,  Precambrian Geology) 

Cmmencment : 1 June  1989 

Completion : 31 December 1990 

Geosc ien t i s t  : A L Ahmat* 

Supervisor  : J S Myers/W G Libby" 

* Time allocation included in project re fe r red  to in "mission" 
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Project 1.1.28: Kurnalpi 1:100 000 

Mission: Produce a geological map of the  Kurnalpi 1:100 000 
Sheet (3336)  from work carr ied out  on project 2,l.lF. 
(Petrology, Precambrian Geology) 

Canmenment : 1 June 1989 

Completion : 31 December 1990 

Geosc ien t i s t s :  BMR Geologist 
A L Ahmat* 

Supervisors : J S Myers/W G Libby* 

Project 1.1.29: rdorseman 1: 100 000 

Mission: Produce a geological map of t he  Norseman 1 : l O O  000 
Sheet (3233)  from work carr ied out  in project 2.1.1H. 
(Mineral Resources) 

C m n c e n e n t  : 1 July 1989 

Completion : 31 December 1990 

Geosc ien t i s t  : W W i t t *  

Supervisors  : A H HickmanlJ G Blockley* 

C 

Project 1.1 .30  : Laverton 1: 100 000 

Mission: Produce a geological map of the  Laverton 1 : l O O  000 
Sheet (3340) from work carr ied out  in project 2.3 .2F.  
(Mineral Resources) 

Canmenment : 1 June 1990 

Completion : 31 December 1991 

Geosc ien t i s t  : 8 M Davies" 

Supervisors  : A H Hickman/J G Rlockley* 

* Time allocation included in project referred to  in "mission" 
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Project 1.1.31: Newman 1:lOO 000 

Mission: Produce a geological map of the  Newman 1:lOO 000 
Sheet (2851) from work car r ied  out  in project 1.3.1. 
(Precambrian Geology) 

Cannenced : 1985 

Completion : 31 May 1987 

Geosc ien t is t  : I M Tyler* 

Supervisor : J S Myers* 

Project 1.1.32: Ravensthorpe 1:lOO 000 

Mission: 
1:lOO 000 Sheet (2930) from w o r k  car r ied  ou t  in project 
2.1.25. (Mineral Resources) 

Produce a geological map of t h e  Ravensthorpe 

C m n m e n t  : 1 January 1988 

Completion : 31 December 1989 

Geosc ien t is t  : S L Lipple" 

Supervisor : J G Blockley* 

Project 1.1.33: Paterson 1:lOO 000 

Mission: Produce a geological map of the Paterson 1 : l O O  000 
Sheet (3354) from work ca r r i ed  ou t  in Project 2.1.23. 
(Minera l  Resources, Precambrian Geology) 

Canmencment : 1 June 1987 

Completion : 30 May 1990 

Geoscient is t  : B M Oavies" 

Supervisor : J S Myers* 

* Time allocation included in project re fer red t o  in "mission" 
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Project 1.1.34: B r o a d h u r s t  1 : l O O  000 

Mission: 
1 : l O O  000 Shee t  (3353) from work ca r r i ed  o u t  in project 
2.1.23 (Mineral Resources ,  Precambrian Geology, Engineer ing  
a n d  Environmental  Geology). 

Produce  a geological map of t h e  B r o a d h u r s t  

Canmenment  : 1 J u n e  1987 

Completion : 1 December 1990 

Geosc ien t i s t s :  €3 M Davies* K P Watkins* 
S M Belford" 

Superv isor  : J S Myers* 

Project 1.1.35: Rudall 1 : l O O  000 

Mission: Produce  a geological map of t h e  Rudall 1:lOO 000 
Shee t  (3352) f rom work ca r r i ed  o u t  in project 2.1.23. 
( Precambrian Geology, Engineer ing  and  En vironmentai  Geology) 

Canmncenent : 1 May 1988 

Completion : 1 December 1990 

Geosc ien t i s t s :  K P Watkins" S M Belford" 
I R Williams* 

Superv isor  : J S Myer$* 

Project 1.1.36: Connaughton  1:lOO 000 

Mission: 
1:100 000 Shee t  (3452) from work carried o u t  in project 
2.1.23. 
Geology) 

Produce  a geological map of t h e  Connaughton  

(Precambr  ian Geology, Engineer  in g a n d  Environmental  

Canmenment  : 1 May 1989 

Completion : 1 December 1990 

Geosc ien t i s t s :  K P Watkins" 
I R Williams* 
S M Belford" 

Supe rv i so r  : 3 S Myers* 

* Time allocation included in project re fer red  to  in "mission" 
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Project 1.1.37: Pearana 1:lOO 000 

Mission: Produce a geological map of t h e  Pearana 1 : l O O  000 
Sheet  (3154) from work ca r r i ed  out  on projects 2.1.23 a n d  
1.2.5. (Precambr ian Geology) 

C a n m e n m m t  : 1 May 1987 

Completion : 1 December 1990 

Geosc ien t i s t s :  I R Williams" 
A F Trendall" 

Supervisor  : J S Myers" 

PROGRAM1.2: DEFINE THE MAIr.1 TECTONIC UrJITS AND ACHIEVE 
A COWFIEHEE.ISIVE WJDERSTAt'JDIP.IG OF THEIR 
EVOLUTICN. 

Project 1 .2 .1  Alkali g ran i tes  of the  Eastern Goldfields 

Mission: Define t h e  chemical composition of alkaline 
grani t ic  and  volcanic rocks  of t h e  Eastern Goldfields a n d  
der ive  the i r  geological h i s tory  (Petrology)  . 
Cum-mced : 1982 

Completion : 14 Janua ry  1987 

Geosc ien t i s t  : W G Libby 

Project 1.2.2: Rinneringie  and  o t h e r  dolerite dykes  

Mission: 
dolerite d y k e s  and  the i r  relationship t o  major s t r u c t u r a l  
changes  in t h e  Yilgarn. 
contaminated and  whether  t h i s  contamination has  a n y  economic 
s ignif icance (Geophysics) .  

S t u d y  t h e  ex ten t  and  composition of selected 

Also determine why some d y k e s  are 

Carmenced : 1 March 1986 

Completion : 23 Janua ry  1987 

Geosc ien t i s t  : G S t ree t  ( 3  weeks)  

Technicians : J H Watt (1 week) 
D Reid ( 3  weeks)  

Supervisor  : L Kevi 

* Time allocation included in project referred to  in "mission" 
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Project 1.2.3: Ashbur ton  Fold Be l t  

Mission : St ra t i g rap  h ic, sed imen tolog ical and s t  ruct u r a i  
analysis of t h e  Ashbur ton  Fold Bel t  t o  determine evolut ion of 
t he  southwest marg in of t he  Pi lbara Block and i t s  
relat ionship t o  mineralization (Precambrian Geology). 

Cannenced : September1981 

Completion : 3 1  May 1987 

Geosc ien t is t  : A M Thorne (18 weeks) 

Supervisor : J S Myers (1 week) 

Project 1.2.4: Bresnahan Group 

Mission: Sedimentological and s t ra t i g raph ic  analysis of t he  
Bresnahan Group to  evaluate f ina l  stages of t h e  Capr icorn 
Orogen evolut ion (Precambrian Geology). 

Gmnenced : February1986 

Completion : 30 September 1987 

Geosc ien t is t  : W M Hun te r  ( 8  weeks) 

Supervisor : J S Myers (1 week) 

( T h e  time quoted above includes time 
allocated t o  PJewman and Turee Creek 1:250 000 
maps; see Projects 1.1.8 and 1.1.14.1 

Project 1.2.5 : Fortescue Group 

Mission: Sedimentological , s t ra t ig raph ic, volcanological, 
and s t r u c t u r a l  analysis of rocks of t h e  Fortescue Group w i t h  
special reference t o  the i r  relat ionship to  t h e  Ventersdorp 
and Witwatersrand Supergroups of South Af r i ca  and the  
associated mineralization (Precambrian Geology) . 
Cannenced : November1986 

Completion : 3 1  May 1990 

Geoscient is ts :  A M Thorne (132 weeks) 
A F Trendal l  (116 weeks) 

(Follow-up work  of 30 weeks and 45 weeks respectively.) 

Supervisor : J S Myers ( 4  weeks) 
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Project 1.2.7: King Leopold Orogen 

Mission: Under take  reconnaissance and  detailed geological 
mapping with pe t ro logy ,  whole-rock geochemistry,  a n d  
geochronology t o  e lucidate  t h e  evolution of t h e  orogen  a n d  
its potential  fo r  economic mineralization (Precambrian 
Geology, Petrology) .  S e e  also mapping project 1.1.17. 

Ccmnenced : April 1986 

Completion : 31 December 1989 

Geosc ien t i s t s :  T J Griffin (114 weeks)  
I M Tyler (99 weeks)  
J D Lewis (40 weeks)  
BMR geochemist 
E3 MR g eoc h M no1 og i st 

Superv isor  : J S Myers (3  weeks)  

Sub-proqram 1.2.8: Regional gravi ty  mapping 

Mission: Under take  regional gravi ty  s u r v e y s  of a r e a s  
containing identified geological problems or  having 
potential  economic s ign  if icance (Geophysics  ) . 
A. Bridgetown 1: 100 000 Bouguer  anomaly map (cover ing  area 

containing small sedimentary bas ins  of economic 
importance for  coal) .  

Carrnenced : 1 July 1985 

Completion : 30 April  1987 

Geosc ien t i s t :  L Kevi (10 weeks)  

Technicians : J H Watt (4  weeks)  
D Reid ( 5  weeks)  

6. Dinninup 1 : l O O  000 Bouguer  anomaly map. 

C m e n c m n t :  1 Februa ry  1988 

Completion : 31 December 1989 

Geosc ien t i s t :  L Kevi (38 weeks)  

Technicians : J H Watt ( 1 7  weeks)  
D Reid (18 weeks)  
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C. Prel iminary g rav i ty  t raverse across the  Southwest Seismic 
Zone. 

C m e n c e m n t :  1 June 1990 

Completion : 30 December 1990 

Geoscient is t :  L Kev i  (18 weeks) 

Technicians : J H Watt ( 5  weeks) 
D Reid (6 weeks) 

Project 1.2.9 : Southwest Y i lgarn  L inear  Zones 

Mission: C a r r y  ou t  geological and geophysical invest igat ions 
of aeromagnetic l inear  zones in the  southwest Y i lgarn  Block 
(Directorate, Geophysics) 

ccrmmced : 1 May 1986 

Completion : 3 1  July 1987 

Geoscient is ts :  P R Dunn  ( 5  weeks) 
G Street ( 4  weeks) 
J S Myers (1 week) 
L K e v i  (3  weeks) 

Technicians : J H Watt ( 4  weeks) 
D Reid(3 weeks) 

Project 1.2.10: Western Gneiss Terrain, Nor the rn  Sector 

Mission: Def ine the  ex ten t  and na tu re  of t he  n o r t h e r n  p a r t  
of t h e  Western Gneiss Terra in  and elucidate i t s  boundary  
relat ionships w i t h  the  Y i lgarn  granite-greenstones and the  
Gascoyne Province; also assess t h e  economic potential of 
mantled gneiss domes associated w i th  the  boundary  w i t h  the  
Gascoyne Province (Precambrian, Petrology) 

Cannenced : June 1983 

Completion : 3 1  May 1988 

Geoscient is ts :  J S Myers (22  weeks) 
W G Libby ( 4  weeks) 
I Fletcher  (10 weeks) 

(Follow-up work of 50 weeks fo r  J S Myers.) 
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Project 1.2.11: Bonapar te  a n d  Ord Basins  

Mission: Mapping and  re in te rpre ta t ion  of t h e  geological 
h i s tory  of t h e  onshore  Ord a n d  Bonapar te  Basins  (FFRPG). 

C m c e d  : 1 April 1980 

completion : 1 June  1987 

Geosc ien t i s t  : A J Mory ( 2  weeks)  

Supervisor  : A E Cockbain ( less  t han  one  week)  

Project 1.2.14: Stromatolites from t h e  Glengar ry  Sub-Basin 

Mission: 
based on stromatoli tes,  and  compare t h e  stromatoli te 
sequences  with those  of t h e  Earaheedy Sub-basin 
(Palaeontology). 

Define mappable horizons in t h e  Glengar ry  Sub-basin 

Canmnced : 1 Janua ry  1986 

Completion : 31 December 1987 

Geosc ien t i s t  : 

Supervisors  : R D Gee S .K S k w a r k o ( l  week) 

K Grey (24 weeks)  

Project 1.2.16: Wittenoom Dolomite S t u d y  

Mission: Systematic regional s t r a t ig raph ic  and  
sedimentological s t u d y  of t h e  Wittenoom Dolomite as a means 
of establ ishing t h e  depositional conditions for it and  
s t ra t igraphical ly  adjacent banded iron formations in t h e  
Hamersley Basin (Precambrian Geology) 

Cannenced : 1985 

Completion : 31 December 1987 

Geosc ien t i s t  : B Simonson (Oberlin College, USA) 

Supervisor  : A F Trendall  (less than  a week) 
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Project 1.2.17: Mount B a r r e n  Group S t ruc tu re  

Mission: 
Formation t o  unders tand s t ruc tu ra l  evolut ion of p a r t  of t h e  
Albany-Fraser Province (Precambrian Geology) * 

Ca7menced : March 1986 

Study Mount B a r r e n  Group and S t i r l i n g  Range 

completion : 30 September 1988 

Geosc ien t is t  : C Brown (Imperial College Ph.D. 
s tudent)  

Supervisor : J S Myers 

Project 1.2.18: S t ra t i g raphy  of the Swan Coastal Plain 

Mission: Collate and review data collected from t h e  
sampling of over  600 boreholes and from surface mapping, t o  
der ive a comprehensive descr ip t ion of the la te  Cainozoic 
s t ra t i g raphy  of t h e  Swan Coastal Plain. Th is  w i l l  p rov ide  a 
detailed geological framework fo r  t he  assessment of major 
groundwater resources and studies of heavy mineral deposits 
(Hydrogeology) . 
Canmencment : 1 2  October 1987 

Completion : 25 March 1988 

Geosc ien t is t  : A D Allen (7 weeks) I 

Project 1.2.19: Precambrian corre la t ion of Western Aus t ra l ia  and 
southern Af r i ca  

Mission: Workshops t o  be established fo r  collaboration 
between geologists from Western Aust ra l ia  and southern Afr ica 
t o  ident i fy  common factors between t h e  Precambrian of bo th  
areas (Precambrian Geology). 

C m c e d  : December1986 

Completion : 1 A p r i l  1989 

I 

Geosc ien t is t  : R D Gee ( 5  weeks per  year)  

7 7  



Project 1.2.20: Woongarra Volcanics S t u d y  

Mission: Establish a n d  desc r ibe  t h e  regional e x t e n t  and  
boundary  relat ionships  of t h e  Woongarra Volcanics, a n d  
establ ish the i r  potential  as a sou rce  of economic 
mineralization (Precambrian Geology).  

Cunmenment  : 5 May 1987 

Completion : 31 December 1987 

Geosc ien t i s t  : A F Trendal l  (9  weeks)  

Supervisor  : J S Myers 

Project 1.2.21: Capricorn Orogen 

Mission: 
h igh-grade  metamorphic-plutonic complex of t h e  Capr icorn  
Orogen t o  es tabl ish i t s  mineral potential  in t h e  l ight  of t h e  
economic importance of rocks  of similar a g e  elsewhere (e .g .  
Paterson Orogen) .  

S t u d y  and  map t h e  geology and  metallogeny of t h e  

C a n m n m e n t  : 1 June  1991 

Completion : 31 May 1995 

Geosc ien t i s t s :  K P Watkins (25 weeks in 1991) 
W M Hun te r  (25 weeks in 1991) 
R Davy ( 5  weeks in 1991) 
J G Blockley (13 weeks in 1991) 
A H Hickman (12  weeks in 1991) 

Superv isors  : J S Myers,  J G Blockley (1 week e a c h )  

Project 1.2.22: Atmospheric conditions in Fortescue Group time 

Mission: S tudy  palaeontology, sedimentology and  s table-  
isotope geochemistry of selected formations of t he  2.7 G a  old 
Fortescue Group and  deduce  atmospheric conditions at t h e  t ime  
of deposition. 

Carmenced : 1986 

Completion : 31 December 1988 

Geosc ien t i s t  : Bonnie Packer (Ph.D. s tudent  UCLA) 

Supervisor  : A MThorne  (t.1 Walter, B M R ;  W Schopf,  UCLA) 
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Project 1.2.23: Hal ls Creek Orogen 

Mission: 
Orogen produc ing  1:lOO 000 maps of selected areas. Corre la te 
tectonic and s t ra t ig raph ic  u n i t s  and s tudy  t h e i r  re la t ionship 
t o  mineralization. (Precambrian Geology) 

Under take geological mapping of the  Hails Creek 

C m n c x m e n t  : 1 January 1990 

Completion : 3 1  December 1994 

Geoscient is ts :  T J G r i f f i n  (86 weeks t o  end 1991) 
(86 weeks t o  end 1991) I M Tyler 

Supervisor : J S Myers ( 2  weeks) 

PROGWM 1.3: ESTABLISH AN UNDERSTANDING OF THE 
FELATICFJSHIPS BETWEN THE MAII'J TECTONIC UNITS 

Project 1.3.1: Geological Evolut ion of the Southeastern 
Pi lbara 

Mission: Detailed mapping, w i th  petrological, geochemical 
and geochronological studies, to  elucidate the  geological 
evolut ion of the  Sylvania Dome and adjacent Hamersley Basin. 
Establ ish a tectonic model f o r  t h e  Capr icorn Orogen and t h e  
relat ionships between t h e  Pi lbara and Y i l garn  cratons. 
(Precambrian Geology) 

Carmenced : 1983 

Completion : 3 1  March 1988 

Geosc ien t is t  : I M Tyler ( 2 1  weeks) 

Supervisor : J S Myers (1 week) 

Project 1.3.4: Proterozoic Corre la t ion 

Mission: Map and corre la te the  younger Proterozoic rocks of 
t he  eastern Bangemall Basin (now Savory Basin) and adjacent 
areas, in the  l i g h t  of a new s t ra t ig raph ic  in te rpre ta t ion  of 
the  rock sequence and us ing  stromatolite b ios t ra t ig raphy ;  
also assess the  relat ionship of these rocks t o  the  
mineralized sequences of t h e  Paterson Orogen and Bangemall 
Bas in (Precambr ian Geology, Palaeontology). 

Cannenced : 1986 

Completion : 3 1  May 1989 

Geoscient is ts :  I R Wiliiams (85 weeks) 
K Grey (20 weeks) 

Supervisor : J S Myers ( 4  weeks) 
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Su b- p roq ram 1.3.5 : Precam b r ian biost ra t igrap  h y 

t 

Miss ion : Undertake b io s t rat i g r a p  h ic s tud  ies to  es t a bl is h 
inter-relationships between major tectonic units.  

A. Rev i se  stromatolite dis t r ibut ions ( 2  weeks) 
Completion: 20 February 1988 

Bangemall Group biostrat igraphy (10 weeks) 
Completion: 31 December 1988 

B. 

C. Savory Group biostrat igraphy (8  weeks) 
Completion: 1 March 1989 

D. Fortescue Group biostrat igraphy (8  weeks) 
Completion: 1 May 1989 

E. Capricorn Orogen biostrat igraphy ( 8  weeks) 
Completion: 1 July 1989 

F. Paterson Orogen biostrat igraphy ( 8  weeks) 
Completion: 31 December 1989 

G. Officer Basin biostrat igraphy (12  weeks) 
Completion: 1 May 1990 

H. Kimberley biostrat igraphy (10 weeks) 
Completion: 1 August  1990 

I .  Moora Group biostrat igraphy (8 weeks) 
Completion: 1 November 1990 

J ,  Conical stromatolites ( 8  weeks) 
Completion: 31 December 1990 

K. Miscellaneous Proterozoic biostratigraphy 
(12  weeks) 
Completion: 1 April 1991 

L. Synthesis  of Precambrian biostratigraphy 
(20 weeks) 
Completion: 31 December 1991 

Geoscientist : K Grey (time a s  above)  

Supervisors  : R D Gee / S K Skwarko (5  w e e k s )  
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PROGWM 1.4: DATE CEOLOGICAL EVENTS AND EPISODES WITHIN 
AN APPROPRIATE T I E  FRNEWORK 

S u  b- p r o g  ram 1.4.1 : I soto pe Geoc h ronolog y 

Mission: Under take  geochronology for various pro jects  as 
requ i red ,  in association w i t h  o ther  inst i tu t ions.  

Geoscient is ts :  I Fletcher (ful l- t ime) 
W G Libby (4  weeks pe r  year)  
J G Blockley ( 2  weeks pe r  year)  

Supervisor : A F Trendal l  ( 3  weeks pe r  year)  

Sub-program 1.4.2: Radio-isotope geochronology and hydro logy  

Mission: Determine t h e  age of groundwater  and sol id samples 
by employing radiometric analy t ica l  techniques fo r  carbon 14 
and t r i t ium.  
r esou r ces assessment and Quat e r na  r y g eoc h r ono log  y 
(Hydrogeology 1 

Th is  work is  in suppor t  of groundwater  

A. Per th  artesian groundwater 

Carmenced : 6 October 1986 

Completion : 30 A p r i l  1987 

Geosc ien t is t  : P Thorpe (15 weeks) 

Supervisor : A D Allen (less than  1 week) 

B. Carbon-14 age of lake sediments of t h e  Swan Coastal 
Plain 

Canmenmmt  : 1 A p r i l  1989 

Completion : 1 March 1990 

Geosc ien t is t  : P Thorpe (24  weeks) 

Supervisor : A D Allen (less than 1 week) 

S u  b-proqram 1.4.3 : App ly  palaeontological techniques 

Mission: Examine fossils t o  determine the  age of sedimentary 
rocks t o  assist in geological in te rpre ta t ion  on  other  
projects (Palaeontology). 

Geoscient is ts :  J Backhouse (12 weeks per  year)  
K Grey ( 4  weeks pe r  year) 

Supervisor : S K Skwarko (2 weeks per  year )  
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Project 1.4.4: Post-Archaean tectonic  h is tory  of t h e  wes tern  
margin of t h e  Yilgarn Block 

Mission: Under take  b'iotite geochronology and  petrology along 
a series of t r a v e r s e s  on t h e  wes tern  s ide  of t he  Yilgarn 
Block t o  t h e  Darling Fault a n d  ac ross  t h e  Leeuwin-Pdaturaliste 
and  Northampton Blocks in o r d e r  t o  trace t h e  post-Archaean 
tectonic  h is tory  of t h e  a rea  a n d  develop conceptual  models 
for  t h e  occurrence  of concealed mineral depos i t s  
(Petrology)  * 

C m c e d  : 1982 

Completion : 31 December 1991 

Geosc ien t i s t  : W G Libby (75 weeks)  

PROGRAM1.5: ACHIEVE A GOOD UI'\lDEHSTANDING OF THE 
SUIUICIAL DEPOSITS AND WATt-€PED LAYER AND 
THE ASSOCIATED GEOMORPHOLOGICAL EVOLUTICXV CF 
WSlERJ AUSTWIA 

Project 1.5.1: Magnetic p rope r t i e s  of t he  regolith 

Mission: Inves t iga te  in detail  t h e  magnetic proper t ies  of 
la te r i tes  and  t h e  masking effect these  have on geophysical 
measurements of under ly ing  rocks  (Geophysics) .  

Carmenced : 1 Februa ry  1985 

Completion : 30 J u n e  1989 

Geosc ien t i s t  : G St ree t  ( 1 2  weeks)  

Technicians : J H Watt, D Reid ( 1 2  weeks each)  

Supervisor  : L Kevi 
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OBJECTIVEZ: ELATE MNERAL, PETROCEUM, AND CXOUNDWTER 
amtumxs AN) POTENTYV. TO THE e a s y  CF 
WTEFG\I AUSTWLIA. 

PROGRAM 2.1: CARRY OUT DETAILED GEOSCIENTIFIC 
INVESTIGATIONS ff SPECIFIC STRUCTURAL AND 
STWTIGRAPHIC UNITS, AT SCALES APPROPRIATE 
FOR UI'JDERSTANDIPJG THEIR MIPJERAL, FOSSIL FUEL 
AiW GFDU'JMTER POTENTIALS. 

Project 2.1.1: Eastern Goldfields S tudy  

Mission: Under take geological mapping o f  t he  gold-bear ing 
greenstone bel ts  between Norseman and Menzies, inc lud ing  t h e  
Davyhurs t -Mt  I d a  be l t  and the  area east of Kalgoorlie, at 
1 : l O O  000 scale; s tudy  t h e  s t r u c t u r e  of t h e  Golden Mile and 
t h e  overa l l  s t r u c t u r e  and s t ra t i g raphy  of the  goldf ields in 
re la t ion t o  mineralization; invest igate the  geological 
se t t ing  of ind iv idua l  gold deposits; s tudy  t h e  pet ro logy o f  
layered basic rocks - in par t i cu la r  t h e  Bulong Complex; study 
t h e  rock  geochemistry of the  volcanic rocks of t he  region; 
and assess t h e  value of mul t ispect ra l  scanning (MSS) as an  
a id  t o  mapping in the  goldf ields reg ion (Precambrian Geology, 
Mineral Resources, Petrology). 

Cannenced : 1981 

Completion : 3 1  December 1991 

Geoscien t ists: Details by sub-project following: 

A. Cowan and  Lake Lef roy 1 : l O O  000 

Mission: Map Cowan and Lake Le f roy  1 : l O O  000 geological 
sheets (Projects 1.1.11 and 1.1.12) and produce repo r t  on  
t h e i r  geology. 

Cumenced : 1981 

Completion : 30 A p r i l  1987 

Geosc ien t is t  : T 3 G r i f f i n  ( 4  weeks) 

Supervisor : J S Myers (1 week) 
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8. Yilmia and Kalgoorlie 1:lOO 000 sheets 

Mission: Map Y ilmia and  Kalgooriie 1 : l O O  000 geological 
shee t s  (Projects 1.1.9 and 1.1.10) ,and produce report .  
Collaborate w i t h  Open University ( U K )  in assessment of 
u s e  of MSS data  from Kalgoorlie a rea  (Includes 2 months 
at Open Un iversity 1. 

C m c e d  : 1981 

Completion : Maps and repor t  31 May 1987 
MSS assignment 31 January 1988 

Geosc ien t i s t  : W M Hunter  ( 2 6  weeks) 

Supervisor : J S Myers (1 week) 

C. Kalgoorlie regional gold s tudy  

Mission: Study pe t rography,  o r e  microscopy , and 
geochemistry of mineralization and wall-rock t o  derive 
regional controls of gold and o ther  mineralization in t h e  
belt between Kambalda and Menzies. 
Bardoc and pa r t s  of Menzies and Davyhurst  shee t s  a t  
1:lOO 000 scale (Projects 1.1.13, 1.1.19, and 1.1.23). 

Includes mapping t h e  

Cannenced : September1985 

Completion : 30 June  1989 

Geosc ien t i s t  : W W i t t  (90 weeks) 

Supervisor : A H HickmanlJ G Blockley (1 week per  
year )  

D. Goiden Mile s t ruc tura l  s t u d y  

Mission: Undertake a detailed s tudy  of the  mineralized 
and associated rocks in the  Golden Mile a rea  to determine 
the  s t r u c t u r e  and its relationship t o  gold 
mineralization. 

C m e d  : 1 January  1986 

Completion : 30 June 1987 

Geosc ien t i s t  : C P Swager ( 2 2  weeks) 

Supervisors  : A H Hickman/J S Myers (1 week per  y e a r )  
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E. Davyhurs t -Mt  I d a  bel t  

Mission: 
be l t  between Davyhurs t  and M t  Ida  and produce 1:lOO 000 
geological maps of Davyhurs t ,  Riverina, and Ba l la rd  
(Projects 1.1.19, 1.1.20, and 1.1.21). Collaborate w i t h  
CSIRO rego l i th  s t u d y  and c a r r y  ou t  f u r t h e r  assessment of 
MSS data. 

Under take geological mapping o f  the  greenstone 

Canmencwnmt : 1 August  1987 

Completion : 30 A p r i l  1991 

Geoscientist : W M Hun te r  (140 weeks) 

superv isors : A H HickmanlJ  S Myers (1 week p e r  year )  

F. Kanowna, Gindalb i  and K u r n a l p i  1 : l O O  000 Sheets 

Mission: Under take geological mapping of t h e  Kanowna, 
Gindalbi, and K u r n a l p i  1 : l O O  000 Sheet areas (Projects 
1.1.26, 1.1.27, and 1.1.28) and produce a cover ing  
repor t .  Study petro logy of layered basic sills, 
par t i cu la r ly  t h e  Bulong Complex. 

Canmencement : 1 June 1987 

Completion : 3 1  December 1990 

Geosc ien t is t  : A L Ahmat (120 weeks) 
BMR Geoscientist 

Supervisors : A H Hickman/W G Libby (1 week p e r  year) 

G. Dunnsvi l le ,  Menzies, Edjudina, and Yabboo 1:lOO 000 
Sheets 

Mission: 
Dunnsvi l le, Menzies, Edjudina, and Yabboo 1:lOO 000 Sheet 
areas. 
w i th in  t h e  Eastern Goldf ields Study area t o  obta in  a 
regional appreciat ion of the relat ionship of 
mineralization t o  s t ruc tu re ,  

Under take geological mapping of t he  

Study s t r u c t u r e  on  these sheets and elsewhere 

C m n m t  : 1 July  1987 

Completion : 3 1  May 1991 

Geosc ien t is t  : C P Swager (165 weeks) 

Supervisor : J S Myers/A H ti ickman (1 week pe r  year )  
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H. Gold mineralization in t h e  Coolgardie-Norseman Belt 

Mission: Map t h e  Norseman 1:lOO 000 geological s h e e t  
(Project 1.1.29) and  assess t h e  regional cont ro ls  a n d  
s ty les  of mineralization in t h e  belt  from Davyhurs t  
t h r o u g h  Coolgardie to Norseman. 

Canmencment : 1 July 1989 

Completion : 31 December 1990 

Geosc ien t i s t  : W W i t t  (50 weeks )  

Superv isors  : A H HickmanlJ G Blockley (1 week p e r  
y e a r )  

I . Geochemistry of Broad Arrow-Menzies-Lake Ballard a r e a  

Mission: Evaluate company geochemical da ta  in M-series 
for Broad Arrow-Menzies-Lake Ballard area 

Ccmmencment : 1 July 1988 

Completion : 31 December 1988 

Geosc ien t i s t  : R Davy ( 2 6  weeks)  

Superv isor  : J G Blockley (1 week p e r  yea r )  

Project 2.1.3 : Murch ison metallogenic project 

Mission: Geological mapping,  geochemical, geochronological 
a n d  geophysical s tud ie s  of t h e  Murchison Province g reens tone  
bel ts ,  grani toids  a n d  gne isses  t o  inves t iga te  the i r  
geological evolution and  mineralization. 

Carmenced : July 1983 

Completion : 31 July 1987 

Geosc ien t i s t s :  K P Watkins (27 weeks)  
A H Hickman (24 weeks)  
R Davy ( 8  weeks)  
A LAhmat (7  weeks)  

Superv isors  : J S Myers/J  G Blockley (1 week)  
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Project 2.l.b: Pilbara Geochemistry Phase  2 

Mission: Analyse samples ,  both spatially a n d  temporal ly ,  t o  
categorize t h e  volcanic rocks ,  cons ider  t h e i r  pe t rogenes i s  
a n d  assess t h e i r  potential  for  mineralization. 

Canmencement : 1974 

Completion : 31 December 1987 

Geosc ien t i s t s :  R Davy ( 8  weeks)  
A H Hickman (1 week) 
A Y Glikson (BMR) 

Supervisor  : R Davy (1 week)  

Project 2.1.9: Geology of t he  Collie Basin 

Mission: By field a n d  core examination, sampling, 
geochemical a n d  palaeontological s tud ie s ,  and  review of 
company r epor t s ,  rev ise  t h e  sedimentological, s t r a t i g r a p h i c  
and  s t r u c t u r a l  framework of t h e  Collie Coalfield a n d  t h e  
evolution of t h e  basin (FFHPG/ Palaeontology/Geochemistry) . 
C a m c e d  : 1 J u n e  1983 

Completion : 31 December 1988 

Geosc ien t i s t s :  G Le Blanc Smith (65 weeks)  
J Backhouse ( 2  weeks)  
(complete 31 April 1987) 
R Davy (7  weeks)  

Supervisor  : A E Cockbain 

Project 2.1.10: Geology of t h e  offshore Bonaparte  Basin 

Mission: Analyse seismic s u r v e y s  and  well d a t a  t o  obtain an  
unders tanding  of t h e  basin's regional s t r a t i g r a p h y ,  
s t r u c t u r e ,  palaeoenv ironments,  evolution a n d  petroleum 
potential (FFRPG). 

C m m d  : 1 April 1985 

Completion : 30 October 1987 

Geosc ien t i s t  : A J Mory (35 weeks)  

. 

Supervisor  : A E Cockbain 
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Project 2.1.12: Nor thern  Canning  Basin S t u d y  

Mission: Analyse regional geophysical  d a t a  
(especially seismic) in t h e  Lennard Shelf a n d  Fi tzroy 
Trough to  unde r s t and  t h e  s t r a t i g r a p h y ,  tectonic  s ty le ,  a n d  
evolution of t h e  basin in o r d e r  t o  assist explorat ion for  
petroleum and base  metals (FFHPG). 

Carmenced : 1 Februa ry  1986 

Completion : 1 March 1987 

Geosc ien t i s t  : M F Middleton ( 8  weeks)  

Superv isor  : A E Cockbain 

Project 2.1.13: Geophysical s y n t h e s i s  of t h e  Sou the rn  Per th  
Basin 

Mission: Synthes ize  seismic, magnetic,  and  gravi ty  d a t a  with 
geology from explorat ion wells in t h e  sou the rn  Perth Basin t o  
give a n  in tegra ted  p ic ture  of t h e  subsu r face  s t r u c t u r e  a n d  
evolution of t h e  basin in o r d e r  t o  assist explorat ion for  
petroleum, coal and  water (FFKPG). 

Cunnmced : 3 Janua ry  1985 

Completed : 31 December 1988 
t 

Geosc ien t i s t  : R P Iasky (56 weeks)  

Superv isor  : A E Cockbain 

Project 2.1.14: Geological and  geophysical s tud ie s  of North West 
Shelf oil and  gasf ie lds  

Mission: Under take  geological and  geophysical s tud ie s  of 
selected onshore  a n d  of fshore  geological un i t s  of t h e  NW 
shelf t o  determine charac te r i s t ics  favourable  t o  petroleum 
occur rence  (FFRPGI Palaeontology, Cur t in  University of 
Technology).  

A .  S t u d y  of Cretaceous of Sou the rn  i‘dorth West Shelf .  

Carmenced : 3 1  December 1986 

Completion : 1 November 1989 

Geosc ien t i s t s :  R M Hocking (70 weeks)  
S K Skwarko (18 weeks)  
J Backhouse (49 weeks)  
M F Middleton (15 weeks)  
Cur t in  University of Technology personnel  

Superv isor  : A E Cockbain ( 2  w e e k s )  
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B. Study of Jurassic o f  N o r t h  West Shelf. 

Cunmncment : 1 January 1989 

Completion : 30 June 1990 

Geoscient is ts :  R M Hocking (50 weeks) 
S K Skwarko ( 6  weeks) 
J Backhouse ( 3 1  weeks) 
M F Middleton (20 weeks) 

Supervisor : A E Cockbain 

C. Study of Triassic o f  N o r t h  West Shelf. 

Cunmenment : 1 July 1990 

Completion : 3 1  December 1991 

Geoscient is ts :  R M Hocking (50  weeks) 
M F Middleton (20 weeks) 
J Backhouse ( 3 1  weeks) 

Supervisor : A E Cockbain 

Project 2.1.15: Mafic complexes in the  Western Gneiss Ter ra in  

Mission: Detailed s tudy  of surface exposures and dr i l l  core 
of remnants of layered mafic complexes in t h e  Western Gneiss 
Terrain. 

Camnenment : September 1984 

Completion : 1 Februa ry  1988 

Geosc ien t is t  : M Cornel ius (Ph.D. s tudent  Montan Un ivers i ty ,  
Aus t r ia )  

Supervisor : R D Gee (1 week) 

Project 2.1.16: Permian pa lynos t ra t ig raphy  of southern WA 

Mission: Under take comprehensive review of available 
material from the  Permian o f  the southern Per th and Of f icer  
Basins .(Palaeontology). 

C m n c c m e n t  : 1 5  January 1987 

Completion : 3 1  March 1988 

Geosc ien t is t  : J Backhouse (27 weeks) 

f 

Supervisor :' S K Skwarko 
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Project 2.1.17: Devonian reef complexes of t he  Canning Basin 

C a r r y  ou t  a comprehensive synthes is  of research Mission: 
resul ts  and geological mapping (FFRPG, Univ. N.Y., Univ. of 
Tas., Univ. of Texas, Marathon Oi l )  

fbrrmmced : 1 June 1985 (as project 2.1.6) 

Completion : 30 December 1989 

Geoscient is ts :  P E Playford (12 weeks) 
A E Cockbain (18 weeks) 
M F Middleton (5 weeks) 

Outside Geoscientists: 
B Ward (State Univ. of N.Y.)(full t ime) 
V Pedone (State Univ. of N.Y.)(ful l  time) 
M Wallace (Univ . of Tasmania) ( 20 weeks) 
C Kerans (Univ. Texas)(4 weeks) 
N F Hur ley  (Marathon Oil Co)(4  weeks) 

Supervisor : P E Playford 

Project 2.1.18: S t ruc tu ra l  and thermal h i s to ry  of the 
southern N W  Shelf 

Mission: 
thermal evolut ion of t h e  southern N o r t h  West Shelf (FFRPG + 
Un ivers i ty  of Clausthal, Germany) 

Develop a regional framework fo r  t he  s t ruc tu ra l  and 

Canmencment : 20 July 1987 

Completion : 30 December 1988 

Geoscient is t  : M F Middleton (40 weeks) 

Outside Research Scientist: G Bun tebar th  (20 weeks) 

Supervisor : A E Cockbain (1 week) 

Project 2.1.19: Petroleum source rocks  of W.A. 

Mission: Compile and review a l l  data re la t ing to  source 
rocks associated w i t h  known hydrocarbon accumulations fo r  the  
purpose of delineating ta rge t  areas fo r  o i l  and gas (FFRPG). 

Canmencment : 30 March 1987 

Completion : 5 June 1987 

Geoscient is t  : R M L El l io t t  (10 weeks) 

Supervisor : A E Cockbain 
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Project 2.1.20: Per th  Basin Coal Resources 

Mission: Prov ide a geological background t o  the  known coal 
resources in the  Per th Basin; establ ish depositional models 
as a guide t o  explorat ion and assess the  known coal resources 
and reserves (FFRPG). 

Canmencement : 2 November 1987 

Completion : 30 October 1989 

Geosc ien t is t  : G Le Blanc Smith (40 weeks) 
A J Mory ( 90 week s ) 

Supervisor : A E Cockbain 

Project 2.1.21: S t ruc tu ra l  and s t ra t ig raph ic  studies of 
the  n o r t h e r n  marg in of the  Per th Basin 

Mission: Resolve by f ie ld  mapping and review of a l l  ex i s t i ng  
data a number of s t ra t ig raph ic and s t r u c t u r a l  problems 
associated w i t h  the  Palaeozoic deposits of t h e  n o r t h e r n  Per th 
Basin, as an aid t o  petroleum explorat ion (FFRPG). 

Ccmmencment : 1 July 1989 

Completion : 3 1  December 1989 

Geoscient is ts :  R M Hocking ( 5  weeks) 
A J Mory (30 weeks) 

Supervisor : A E Cockbain (1 week) 

Project 2.1.22: The s t ra t i g raphy  and s t r u c t u r a l  relat ions of the  
Ordovician of the  Canning Basin 

Mission: 
sedimentology and s t r u c t u r a l  environment of the Ordovician 
sediments of t h e  Canning Basin th rough  comprehensive s tudy  of 
outcrop, well, seismic, g rav i ty  and magnetic data, in order  
t o  assist o i l  exp lorat ion in the  basin. 

Define more comprehensively t h e  s t ra t i g raphy ,  

C m n m e n t  : 3 June 1989 

Completion : 30 December 1990 

Geosc ien t is t  : R P Iasky  (70 weeks) 
A J Mory ( 3 0  weeks) 

Supervisor : A E Cockbain ( 2  weeks) 
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Project 2.1.23: Paterson Orogen 

Mission: Map the  Rudall  Metamorphic Complex and cover rocks,  
and s tudy  t h e  evolut ion of these rocks  and the i r  re la t ionship 
t o  mineralization, assisted by t h e  use of available 
aeromagnetic data. Also study the  geomorphology and rego l i th  
geology of selected areas ( i )  t o  p rov ide  background fo r  
f u t u r e  land-use assessments and ( i i )  t o  assess the  effect of 
recent geological events on Precambr ian mineralization 
(Precambrian Geology, Mineral Resources, Environmental 
Geology, Geophysics). 
1.1.16, 1.1.33 t o  1.1.37. 

See also related mapping Projects 

. 

Canmenment : 1 June 1987 

Completion : 3 1  May 1991 

Geoscientists: K P Watkins (176 weeks) 
6 M Davies (120 weeks) 
S M Bel ford (52  weeks) 
I R Williams (70 weeks from 1989) 
G Street (8 weeks) 

Supervisor : J S Myers (1 week pe r  year )  

PQTE: Par t  of th is  project involves the  Rudall  River 
National Park and it w i l l  form pa r t  of t h e  Pdational 
Parks mapping program (2.1.24A). 

Prbject 2.1.24: Geology and mineral potential o f  National Parks 
and na ture  reserves 

Mission: Produce geological maps at  appropr ia te scales and 
repo r t  on  t h e  geology and mineral potential of I'dational Parks 
and appropr ia te na tu re  reserves, as requi red.  

A. Rudall  River National Park - see Paterson Orogen Project 
(2.1.23) 

B. D ' E n t r eca s t ea u x - S h an no n - N o r n a lu p N a t  ion a1 Pa r k s - s t u d y 
and repor t  on the geology and mineral potential of t he  
above parks  and the i r  proposed extensions 

Canmencment : October 1987 

Completion : 30 June 1989 

Geoscientists: P H t ia r r i son  (21 weeks) 
S M 6eI ford ( 2 1  weeks) 
R Oavy ( 1 2  weeks) 
G Street ( 4  weeks) 
L K e v i  (3 weeks) 

Supervisors : J G Block ley/R P Mather (1 week) 
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C. 

D. 

E. 

Hamersley Range rdational Park - s t u d y  and  r e p o r t  on t h e  
geology a n d  mineral potential  of t h e  Hamersley Range 
PJational Park 

Cmmncenent  : J u n e  1987 

Completion : 3 1  December 1989 

Geosc ien t i s t  : J G Blockley (24 weeks)  

Fi tzgerald River National Park  - s t u d y  and  r e p o r t  on t h e  
geology a n d  mineral potential  of t h e  Fi tzgerald River 
National Park and  its proposed ex tens ions  

Cmmencment : 1 July 1989 

Completion : 31 December 1990 

Geosc ien t i s t s :  P H Harrison (12 weeks)  
G S t r e e t  ( 4  weeks)  
L Kevi ( 3  weeks)  
S b Lipple ( 5  weeks)  
J R Gozzard (20 weeks)  
R Davy ( 1 2  weeks)  

Superv isors  : J G Blockley 
A J Smurthwaite  

Unspecified National Parks  - s t u d y  a n d  r epor t  on t h e  
geology a n d  mineral potential  of unspecified National 
Parks .  

Cmmncenent  : 1 April 1990 

Geosc ien t i s t s :  A J Smurthwaite  (27 weeks)  
J R Gozzard (20 weeks)  

Project 2.1.25: Ravensthorpe-West River greens tone  be l t s  

Mission: 
(Project 1.1.32) a n d  p a r t  of t he  Cocanarup  sheet 
a reas  a t  1:lOO 000 scale  to  e lucidate  t h e  geological 
se t t ing  of t he  mineral depos i t s  in t h a t  area (Mineral 
Resources,  Geophysics)  

Under take  mapping of t h e  Ravens thorpe  

Ccmmencxment : 1 J a n u a r y  1988 

Completion : 31 December 1989 

Geosc ien t i s t s :  S L Lipple (22 weeks)  
G S t r ee t  ( 8  weeks)  

Technician : D Reid (6  weeks)  

Supervisor  : J G Blockley (1 week)  
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Project 2.1.26: Ninghan greenstone be l t  

Mission: Prepare a map a t  1 : l O O  000 of the greenstones 
cover ing  Ninghan and Mount Gibson and s tudy  t h e  regional 
cont ro ls  of gold mineralization (Mineral Resources). 

Commencement : 1 January 1990 

Completion : 3 1  December 1991 

Geosc ien t is t  : S L L ipp le (22 weeks) 

Supervisor : J G Blockley (1 week) 

Project 2.1.27: Potential f o r  metall ic minerals in t h e  southern 
pa r t  of t h e  Western Gneiss Ter ra in  

Mission: Review available repo r t s  and investigate mineral 
occurrences in t h e  southern p a r t  of t h e  Western Gneiss 
Terra in  t o  elucidate the i r  re la t ionship t o  known geology and 
assess the  potential for economic mineralization. 

C m n m e n t  : 1 January 1990 

Completion : 3 1  December 1991 

Geosc ien t is t  : P H Har r ison  (24 weeks) 

Supervisor : J G Blockley (1 week) 

PROGRAE 2.2: DRILL AT SELECTED SITES WITHIPJ STRUCTURAL 
UI'JITS TO DETERMINE DATA THAT COULD ASSIST 
IN UNDERSTANDING THEIR MINERAL, FOSSIL FUEL 
AND GROLNMTER POTENTIALS. 

Sub-program 2.2.1: Perth Basin, shallow aquifers 

Mission: B y  dr i l l i ng ,  geophysical logging, test pumping, 
monitoring and the  review of a l l  relevant geological and 
hydrogeological data, determine t h e  s t ra t ig raphy ,  s t ruc tu re ,  
hydrogeology and groundwater resources of the unconfined 
aquifers of the Perth Basin (Hydrogeology). 

A. Busselton area aquifers 

Ccn-mmced : 1983 

Completion : 30 January 1987 

Geoscient is t  : K-J H i rschberg  (less than 1 week) 

Supervisor : A D Allen 
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6. Cataby area 

C m c e d  : 2 F e b r u a r y  1985 

Completion : 30 July 1987 

G e o s c i e n t i s t  : A M Kern (32 weeks)  

Superv isor  : A D Alien 

C. Scott  coastal  plain 

Canmencement : 5 October  1987 

Completion : 30 October  1989 

G e o s c i e n t i s t  : M Martin (30 weeks)  

Superv isor  : A D Allen (1 week)  

D. Leeman area 

C m c e m e n t  : 1 March 1988 

Completion : 31 Janua ry  1989 

G e o s c i e n t i s t  : P Thorpe  (30 weeks)  

Superv isor  : A D Allen 

E. Greenough area 

Canmenment  : 2 F e b r u a r y  1989 

Completion : 1 July 1990 

G e o s c i e n t i s t  : R J McGowan ( 3 0  weeks)  

Superv isor  : A D Allen 

Project 2.2.2: SW Yilgarn minor bas ins  

Mission: By dr i l l ing,  geophysical  logging,  test pumping,  
monitoring a n d  t h e  review of all re levant  geological, 
geophysical  and  hydrogeological d a t a ,  determine t h e  
s t  ra t i  g r a p  h y , s t r u c t u r e  , h ydrogeolog y and  g round  w a t e r  
r e sources  of t h e  Wilga, Boyup Brook and  o t h e r  minor c ra ton ic  
bas ins  of t h e  SW Yilgarn Block (Hydrogeology) .  

C m n c e m e n t  : 1 July 1990 

Completion : 30 December 1991 

G e o s c i e n t i s t  : S Appleyard (45 weeks)  

Superv isor  : A D Allen 
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Project 2.2.3: Fortescue Coastal Plain 

Mission: Undertake dr i l l ing,  geophysical logging,  t e s t ing ,  
a n d  monitoring at 31 shallow bore  sites in t h e  lower valley 
of t he  Fortescue River to  determine t h e  s t r a t i g r a p h y ,  
s t r u c t u r e ,  a n d  hydrogeology of alluvial aquifers  
(Hydrogeology) 

Carmenced : 1 J u n e  1983 

Completion : 28 Augus t  1987 

Geosc ien t i s t  : D P Commander ( 8  weeks)  

Superv isor  : A D Allen 

Project 2.2.4: Collie Basin Groundwater  Resources Assessment  

Mission: Dr i l l ,  geophysically log, test and  monitor 
boreholes,  a n d  assess all available da t a  to  invest igate  t h e  
groundwater  flow sys tems and  r e sources  of t he  Collie Basin. 
This  will ass i s t  t h e  management of groundwater  a n d  facil i tate 
t h e  modelling of the  impact of mine dewater ing on resources  
(Hydrogeology). 

Canmenment  : 1 Janua ry  1989 

Completion : 1 October 1990 

Geosc ien t i s t  : J S Moncrieff (35 weeks)  

Supervisor  : A 0 Allen (1 week)  

Project 2.2.7: Goldfields palaeodrainage groundwater  

Mission: 
palaeodrainage in t h e  Eastern Goldfields, based on a n  
appropr i a t e  program of dril l ing,  geophysical logging, 
sampling, a n d  test pumping. 
d i rec t  ass i s tance  t o  development and  management of saline 
groundwater  resources  of use  in t h e  mining indus t ry .  
comprehensive program of sampling will suppor t  an  unde r s t and-  
ing of t he  hydrochemical evolution and  geochemistry of t h e  
br ines  (Hydrogeology).  

Gain an  unders tanding  of t h e  hydrogeology of a 

The  r e su l t s  will provide da t a  of 

A 

C u n m n m e n t  : 1 May 1987 

Completion : 25 September 1988 

Geosc ien t i s t s :  D P Commander ( 2  weeks)  
A C Deeney (20 weeks)  
G S t ree t  ( 1 2  week s 

Technician : 0 Reid ( 8  weeks)  

Supervisor  : A D Allen (1 week)  
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Sub-proqram 2.2.12: Per th  Basin deep aquifers 

Mission: B y  d r i l l i ng ,  geophysical logging,  test  pumping, 
monitoring and the  rev iew of a l l  re levant  geological and 
h yd rogeolog ica l  data, determine t h e  s t r a t  i g rap  h y , s t  ruct u r e  
hydrogeology and groundwater  resources of t h e  deep, princi- 
pa l ly  confined, aquifers o f  the  Per th  Basin (Hydsogeology) 

A. G i l l i ngar ra  L ine 

Completion : 14 March 1987 

Geosc ien t is t  : J S Moncrieff ( 4  weeks) 

Supervisor : D P CommanderlA D Allen 

B. Cowaramup L ine  

Gmnmced : 26 November 1986 

Completion : 30 November 1988 

Geosc ien t is t  : S App leyard  (40 weeks) 

Supervisor : D P CommanderlA D Allen 

C, Karr iedale L ine  

Canmencement : 1 July 1988 ' 

t 

Completion : 1 October 1990 

Geosc ien t is t  : A K e r n  (40 weeks) 

Supervisor : D P CommanderlA D Allen 

D. Dongara Line 

Canmencement : 3 January 1989 

Completion : 1 July 1990 

Geosc ien t is t  : A C Deeney (35 weeks) 

Supervisor : D P Commander/A D Allen 

E. Wicherina L ine 

Canmenmmt  : 3 January 1990 

Completion : 1 July 1991 

Geosc ien t is t  : M Mar t in  (30 weeks) 

Geosc ien t is t  : D P Cornrnander/A D Allen 
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F. Ajana L ine 

C m n m e n t  : 3 January 1991 

Completion : 1 July 1992 

Geosc ien t is t  : J S Moncrieff  (35 weeks) 

Supervisor : D P Commander/A D Alien 

PROCRAM 2.3: BY GEOSCIENTIFIC INVESTIGATION AT APPROPRIATE 
SCALES CETEPMINE Tt€ ESSENTIAL W W C T E R I S T I C S  
OF KNOWN MINERAL DEPOSITS AS A N  A I D  TO 
FUTURE EXPLORATICFJ. 

Project 2.3.1: Bauxi te  deposits of t h e  southwest of Western 
Aust ra l ia  

Mission: 
regional d i s t r i bu t i on  of bauxite; detailed studies of 
selected deposits and prof i les  t o  determine the  reserves and 
resources of bauxi te  and t h e  factors  contro l l ing i t s  
formation (Mineral Resources, Engineer ing and Environmental 
Geology ) . 

Examination of company and GSWA data t o  p lo t  

Carrrwneed : 5 January 1982 

Completion : 3 1  March 1988 

Geosc ien t is t  : A J Smurthwaite (20 weeks) 

Supervisor : J G Blockley ( 2  weeks) 

Project 2.3.2: Gold mineralization in Western Aust ra l ia  

Mission: Produce a series o f  mineral resources repo r t s  t o  
describe gold mineralization th roughout  t h e  State. Each 
r e p o r t  w i l l ,  fo r  a given area, describe the  controls of gold 
mineralization and present a metallogenic in te rpre ta t ion  as 
well  as documenting the  geology of the ind iv idual  mines and 
prospects (Mineral Resources). 

A. B u Ilf inch - Fo r res tan  ia area 

Mission: Produce a repo r t  as described above fo r  the  
gold deposits in the  greenstone belt between Bu l l f inch  
and For res t an ia . 
Carmeneed : 1 January 1986 

Completion : 3 1  December 1987 

Geoscient is t  : W Keats (32 weeks) 

Supervisors : A H Hickman/J G Blockley (1 week) 

B. Kalgoorlie regional gold s tudy  -see Eastern Goldfields 
Study, Project 2.1 1 
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6. rdorthern S o u t h e r n  C r o s s  Province 

Mission: Produce  a r epor t  on gold mineralization in t h e  
Sands tone  a n d  Youanmi areas. . 
Cunmenment  : 1 Janua ry  1988 

Completion : 31 Uecember 1989 

G e o s c i e n t i s t  : W Keats (64 weeks)  

Supe rv i so r s  : A H Hickman/J G Blockley ( 2  weeks)  

D. Sou the rn  Sou the rn  C r o s s  Province.  

Mission: Produce  a r epor t  on gold mineralization in 
Mount Jackson ,  Lake Johns ton ,  Manning Range a n d  o t h e r  
minor g reens tone  belts.  

C m m e n m e n t  : 1 Janua ry  1990 

Completion : 31 December 1991 

G e o s c i e n t i s t  : W Keats (64 weeks)  

Supe rv i so r s  : A H HickmanlJ G Blockley ( 2  weeks )  

E. Leonora Belt 

Mission: Report  on gold mineralization in t h e  Leonora,  
Lawlers, Agnew a n d  Wiluna cen t r e s .  

C m n m e n t  : 1 J a n u a r y  1988 

Completion : 31 December 1989 

G e o s c i e n t i s t  : A H Hickman (45 weeks)  

Superv isor  : J G Blockiey ( 2  weeks)  

F. Laverton Belt 

Mission: Report  on gold mineralization a round  Laverton 
as p a r t  of t h e  product ion of t h e  Laverton 1:lOO 000 
geological m a p  (Project 1.1.30). 

C m n m e n t  : 1 Janua ry  1990 

Completion : 31 December 1991 

Geosc ien t i s t s :  A H Hickman (45 weeks)  
5 M Davies (56 weeks)  

Superv isor  : J G Blockiey ( 2  weeks)  
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G. Coolgardie-Norseman Belt - see Eas te rn  Goldfields S t u d y  
(211.1) 

Project 2.3.4: fdanutarra-Uaroo t u n g s t e n  depos i t s  

Mission: 
t h e  fdanutarra-Uaroo area and  petrological,  geochemical, 
isotopic, and  fluid inclusion s t u d i e s  to es tab l i sh  
metallogeny (Mineral Resources  1. 

Geological mapping of known t u n g s t e n  depos i t s  in 

(h-mwnced : t'dovember1985 

Completion : 30 April 1987 

Geosc ien t i s t  : B M Davies (19 weeks)  

Superv isor  : J G Rlockley 

Project 2.3.6: Mount Clement 

Mission: Identify t h e  or ig ins  of t h e  Mount Clement gold 
deposi t  using geology, mineralogy a n d  chemis t ry ,  and  predic t  
if o the r  such  depos i t s  are likely in t h e  Ashbur ton  Trough 
( Geochemist r y  (G CL 1 

C m c e d  : 1982 

Completion : 31 December 1987 

Geosc ien t i s t  : R Davy ( 6  weeks)  
R Clarke  (Govt  Chem. Labs)  

Sub-program 2.3.7: Mine Inspec t ions  

Mission: Under take  inspect ions of opera t ing  mines to  obta in  
information on geology and  mineralization while workings are 
open .  
s t u d i e s  such  as Project 2.3.2 (Mineral Resources) .  

File r e p o r t s  t o  b e  made a n d  used in appropr i a t e  

Geosc ien  t is ts :  Mineral Resources  personnel  as available 
(about  15 weeks p e r  year  in total)  

Superv isor  : J G Blockley 



PROGRAM2.4: DEVELW CCPJEPIUAL t43ELS FOR TI-E OCCURPEI'CE 
AND DISTRIBUTION OF MIPJEFWL AfJD FOSSIL FUEL 
DEPOS IT S.  

Project 2.4.1: Mount Gibson 

Mission: Inves t iga te  t h e  geochemical pa t t e rn  of a gold- 
mineralized la te r i te  a n d  weakly mineralized under ly ing  r o c k s 9  
a n d  compare with similar depos i t s  e lsewhere (Geochemistry,  
GCL). 

Completion : 30 J u n e  1988 

Geosc ien  tist : R Davy (20 weeks)  
R Clarke  (Govt  Chem. Labs)  

Project 2.4.3: Potential for  platinum-group elements 

Mission: Under take  field a n d  labora tory  s tud ie s  on 
chromit ites, gossans  su lph ides ,  a n d  layered mafic/ul t ramafic  
in t rus ions ,  to  identify areas with potential for  occur rence  
of platinum-group elements in Western Austral ia  (Mineral 
Resources ,  Petrology).  

Carmenmd : April 1983 

Completion : 31 Augus t  1987 

Geosc ien t i s t s :  P H Harr ison (15 weeks)  
A L Ahmat (completed) 

Supervisor  : J G Blockley (1 week)  

Project 2.4.5: Collie Basin s t r u c t u r e  

Mission: Inves t iga te  by t h e  u s e  of seisrnic reflection a n d  
refraction t h e  s t r u c t u r e  of t h e  Collie Basin,  in o r d e r  t o  
a s s i s t  coal exploration and  mine planning in t h e  basin 
(FFRPG, Geophysics). 

C m C t ?  : 1 April 1987 

Completion : 1 July 1988 

Geosc ien t i s t s :  R P Iasky ( 4  weeks)  
L Kevi ( 3  weeks in 1988) 
G S t r ee t  ' (2  weeks in 1988) 

Technician : J H Watt (4  weeks)  
c 

Supervisor  : A E Cockbain 
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Project 2.4.6: Pegmatites in Western Aus t ra l ia  

Mission: Collect a systematic  d a t a  base  on t h e  mineralogy of 
pegmatites in Western Austral ia ;  a n d  t r y  t o  recognize 
regional  and  d is t r ic t  zoning p a t t e r n s  which could a s s i s t  in 
explorat ion for  L i ,  Rb, C s ,  Nb,  Ta, S n ,  a n d  rare e a r t h  
e lements  (Mineral Resources) .  

Cmmencwnent : Janua ry  1987 

Completion : 30 March 1992 

G e o s c i e n t i s t  : W Witt (56 weeks)  (sampling t o  be ca r r i ed  o u t  
while unde r t ak ing  Eas t e rn  Goldfields s t u d y ;  
completion of t h i s  s t u d y  full-time in 1991) 
J Vaughan (Kalgoorlie School of Mines) 

Superv isor  : J G Blockley 

Project 2.4.7: Trace metals in g roundwate r s  

Mission: 
sampled by t h e  Hydrogeology sec t ion ,  a n d  eva lua te  t h e  u s e  of 
g roundwate r s  in defining nearby  rock- types  and  mineralization 
( Geochemist r y ) 

C a r r y  ou t  trace-element ana lyses  of all waters 

C m n c e m e n t  : 1 Janua ry  1988 

Completion : 3 1  December 1989 

G e o s c i e n t i s t  : R Davy (25 weeks)  
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OBJECTIVE3: EVALUATE Ttf:  MINERAL, FOSSIL FUEL, AND 
(3KUOVA;IER FE!XUK€S OF K S T E W  AUSTRALIA. 

PROGRAM 3.1: ESTABLISH AND MAINTAIPJ UP-TO-DATE 
COMPREHENSIVE INFORMATIOPJ ON MINEWL, FOSSIL 
FUEL, AND GROU4DVWTEK FESOURCES AND ON 
EXPLORATION FOR T E M .  

Sub-program 3.1.1: Evaluation o f  mineral explorat ion data 

Mission: Collect, from a l l  available sources, c u r r e n t  data 
on  mineral explorat ion and development in order  t o  advise 
Government on the  s tatus and f u t u r e  o f  mining ventures 
(Mineral Resources). 

Geosc ien t is t  : P H Har r ison  (about 10 weeks pe r  year )  

Supervisor : J G Blockley 

Sub-program 3.1.2: Reserveslresources i nven to ry  

Mission: Collect and collate on  EDP base, a l l  minera l  
reserve and resource information fo r  Western Aust ra l ia  and 
from th i s  p repare  summary information t o  Government at sho r t  

. notice as requi red,  and produce per iod ic  reserve tabulat ions 
(Mineral Resources). 

Geoscientists: 
Supervisor : J G Blockley 

W A Preston ) 20 weeks A G Hea th lpe r  year  

Sub-program 3.1.3: Geoscientif ic evaluation of coal 
explorat ion 

Mission: 
explorat ion, and cont inuously  assess resources and 
explorat ion t rends  (FFRPG) . 

Review proposals and repo r t s  concerning coal 

Geosc ien t is t  : G Le Blanc Smith (11 weeks pe r  year )  

Supervisor : A E Cockbain 

Sub-program 3.1.4: Geoscientif ic evaluation of petroleum 
e x  plo ra t ion  

Mission: Review proposals and repo r t s  concerning petroleum 
explorat ion, and continuously assess resources, explorat ion 
t rends,  and prospect iv i ty  (FFRPG). 

Geosc ien t is t  : R M L El l io t t  ( 1 2  weeks per  year)  

Supervisor : A E Cockbain 
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Sub-program 3.1.5: Geophysical explorat ion data 

Mission: Evaluation of geophysical data p rov ided in company 
repor ts  in suppor t  of metallogenic and other  studies 
(Geophysics). 

A. Evaluation of various geophysical methods used in the  
explorat ion fo r  gold and n i cke l  

C m n c x m e n t  : 15  February  1991 

Completion : 3 1  December 1991 

Geosc ien t is t  : G Street (16 weeks) 

Supervisor : L K e v i  

Project 3.1.6: Evaluation of stream-sediment geochemistry 
in the  Kimberley 

Mission: Evaluate M Series stream-sediment data from the  
Halls Creek and K i n g  Leopold Mobile Zones (Geochemistry). 

Ccmmenmmt : 1 January 1991 

Completion : 3 1  December 1991 

Geoscient is t  : R Davy (32 weeks) 

PROGRAM 3.2 ASSESS UNDISCOVEED RESOURCES OF 
ECCPOAICALLY IWORTANT WRTH-SOURED 
COIvOvtODIT IES. 

No projects planned. 

PROGRAM 3.3: EVALUATE THE ESERVESIRESOURCES OF SPECIFIC 
MINEWL COMMODITIES STATE-WIDE OR IrJ 
SELECTED fEGIONS. 

Project 3.3.2: Gypsum resources of Western Aust ra l ia  

Mission: 
deposits in Western Aust ra l ia  and review the  processing, 
uses, markets, and f u t u r e  d i rect ion of the i n d u s t r y  (Mineral 
Resources). 

Report on the  geology and resources of  gypsum 

Canmenment : 1 July 1987 

Completion : 30 June 1988 

Geoscient is t  : J M Fetherston (20 weeks) 

Supervisor : J G Rlockley 
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Sub-program 3.3.3: Industr ia l  minerals assessment 
planning 

Mission: Provide information on geology and industr ia l  
minerals to  t h e  State  Planning Commission’s Extract ive 
Indus t ry  Committee (Engineer ing and Environmental Geology) 

Geosc ien t i s t  : J R Gozzard ( 4  weeks per  year )  

Supervisor : A J Smurthwaite 

Sub-program 3.3.4: Petroleum rese rves  assessment 

Mission: Undertake geological and geophysical s tud ies  based 
on company and o ther  da t a  t o  progressively update  the  
assessment of t h e  State’s petroleum reserves (FFRPG, 
Petroleum Division). 

Geosc ien t i s t  : M F Middleton (12 weeks pe r  year  f r o m  1988) 

A. Study Saladin and  Tubridgi f ields 

Cunmncermt : 27 April  1987 

Completion : 17 July 1987 

Geosc ien t i s t  : M F Middleton (12  weeks) 

Supervisor : A E Cockbain 

Project 3.3.5: Silica sand deposi ts  of Western Australia 

Mission: Report on t h e  geology and resources  of silica sand 
and rev iew the  processing,  uses, markets ,  and f u t u r e  
directions of the  indus t ry  (Mineral Resources).  

C a n m n m e n t  : 1 July 1988 

Completion : 30 June  1989 

Geosc ien t i s t  : J M Fetherston (20 weeks) 

Supervisor : J G Blockley 

Project 3.3.6: Talc and magnesite in Western Australia 

Mission: Review the  known talc and magnesite deposits in 
Western Australia and the  prospects  fo r  fu r the r  discoveries 
or developments (Mineral Resources) 

C m n m e n t  : 1 July 1989 

Completion : 30 June 1990 

Geosc ien t i s t  : J M Fetherston (20 w e e k s )  . 
Supervisor : J G Rlockley 
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Project 3.3.7 : Clay minerals 

Mission: Provide a detailed account of the economic and 
potential ly economic deposits of a l l  classes of clay minerals 
and review the i r  processing, uses and marketing, and the  
f u t u r e  d i rect ions of t he  i n d u s t r y  (Mineral Resources). 

C a n m n m e n t  : 1 July  1990 

Completion : 30 June 1992 

Geosc ien t is t  : J M Fetherston (40 weeks) 

Supervisor : J G Blockley 

Project 3.3.8: Limestone and limesand resources between K a l b a r r i  
and Black Point 

Mission: Establ ish the  limestone and limesand resources in 
t h e  coastal area between K a l b a r r i  and Black Point t o  assist 
in land-use p lanning (Engineer ing and Environmental).  

A. Between Lancelin and B u n b u r y  

Canner\ced : 15 March 1985 

Completion : 28 February  1987 

Geoscient is t  : J R Gozzard ( 2  weeks) 

Supervisor : A J Smurthwaite 

B. Between B u n b u r y  and Black Point 

C m n m e n t  : 1 October 1988 

Completion : 31 January 1989 

Geoscient is t  : 

Supervisor : A J Smurthwaite 

J R Gozzard ( 6  weeks) 

C. Between Ka lba r r i  and Lancelin 

Ccmmenment : 1 February  1991 

Completion : 3 1  May 1991 

Geoscient is t  : J R Gozzard ( 6  weeks) 

Supervisor : A J Smurthwaite 
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Project 3.3.9: Indus t r ia l -minera l  resources of the Greenocjgh 
area 

Mission: Review and r e p o r t  on t h e  ' indust r ia l -minera l  
resources of t h e  Greenough Sub-division of t he  Gera ldton 
(Mid-West) Region as recommended in r e p o r t  of t he  C o u n t r y  
Centres Project (Geraldton Mid-West) Working Group. 
be car r ied  ou t  in association w i t h  Sub-program 4.3.1(1) 

Work t o  

C a n m e n m a t  : 3 1  March 1989 

Completion : 31  Ju ly  1990 

Geosc ien t is t  : J R Gozzard (13 weeks) 

Supervisor : R P Mather 

t 
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OBJECTIVE 4: PROVE G E O E W I C A L  ADVICE AND SERVICES Gt-4 
LAN) USE, GRou\M"ATDI AND ENVIRONtvENTAL 
m, w7scsN CSELOPFENT, AND 
ENGINEEFUNG PRQZCTS. 

PROGRAM 4.1 : RESPOND TO REGUESTS FROM OTMR G O " J M 3 "  
DEPARTWNTS OF 1NSTRUlW"ALITIES FOR ADVICE 
AND ASSISTANCE ON GEOTECHFJICAL WTTERS. 

Sub-program 4.1.1: Engineer ing geological advice, miscellaneous 
con st r u ct  ion s 

Mission: Under take f ie ld  investigations and prov ide  
geological advice on ear th  condit ions or  earth-sourced 
materials fo r  o ther  Government departments (Engineer ing and 
Environmental). 

Geoscientists: R P Mather (4  weeks pe r  year) 
G W Marcos (14 weeks per  year)  
J R Gozzard (2  weeks pe r  year) 
S J Br ice  ( 5  weeks pe r  year)  

Supervisor : R P Mather 

Sub-program 4.1.2: Engineer ing geological advice, dams and 
dams it es 

Miss ion: Under take engineer in g geological investigations of 
proposed damsites and dams under  const ruct ion and suppor t  
survei l lance of ex is t ing  dams and anc i l lary  works 
(Engineering and Environmental). 

Geoscientists: R P Mather (10 weeks per  year) 
G W Marcos (24 weeks per  year)  
S J Br im ( 8  weeks per  year) 

Supervisor : R P Mather 

Sub-program 4.1.3: Land capabil ity assessment 

Mission: On re fe r ra l  frorn other  Government departments, 
examine areas from an environmental geology viewpoint t o  
determine the i r  capabil ity o f  suppor t ing  development 
(Engineering and Environmental).  

Geoscient is t  : A J Smurthwaite (1 week pe r  year) 
J R Gozzard (1 week pe r  year from 1988) 

Supervisor : R P Mather 
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Project 4.1.5: t-iarris Dam 

Mission: Under take geological investigations in suppor t  of 
t he  design and const ruct ion of t h e  H a r r i s  Dam (Eng ineer ing  
and E n v  ironmen t a l l  

Cannenoed : 1985 

Completion : 3 1  December 1990 

Geosc ien t is t  : S J Rr ice  (145 weeks) 

Supervisor : R P Mather (30 weeks) 

Sub-proqram 4.1.6: Advice o n  groundwater  t o  other  Government 
departments 

Mission: Conduct f i e ld  invest igat ions where necessary and  
advise on  the  occurrence of groundwater  fo r  o ther  Government 
departments (Hydrogeology) . 
Geoscientists: D P Commander ( 2  weeks per  year)  

W A Davidson ( 2  weeks per  year) 
K -J  H i rschberg  (1 week per  year)  
A C Deeney ( I  week p e r  year) 
J M Moncrieff  (1 week per  year )  
R J McGowan ( 2  weeks per  year)  

Supervisor : A T Laws ( 4  weeks pe r  year)  
A D Al ien ( 2  weeks pe r  year) 

Sub-program 4.1.11: Evaluation and assessment of groundwater  in 
the  Per th  Metropoli tan Area 

Mission: Under take evaluation and review of the  confined and 
unconfined aquifers in t h e  Perth Basin by mapping, d r i l l i ng ,  
and test-pumping and prov ide  suppor t  t o  the Water Au tho r i t y  
in the  management of t h e  groundwater  resources of t h e  region. 
( Hydro  geo lo g y ) 

A. Hydrogeology of the Lex ia area 

CarmEnced : 22 A p r i l  1983 

Completion : 30 January 1987 

Geoscient is t  : W A Davidson ( 4  weeks) 

Supervisor : A 0 Alien 

Fu r the r  commitment: 4 weeks per  year 
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Sub-proqram 4.1.13: Groundwater  contaminants  and  pol lutants  

Mission: Catalogue sources  of g roundwate r  pollution and  
monitor groundwater  in t h e  vicinity of l icensed eff luent  
sites, landfill areas, and  s o u r c e s  of indus t r ia l  wastes t o  
assess possible aquifer contamination. This  will s u p p o r t  
appropr i a t e  groundwater  management and  t h e  provision of 
advice  t o  t h e  public regard ing  a n y  ex is t ing  contamination 
levels  at sites of proposed pr iva te  boreholes  (Hydrogeology,  
WAWA). 

A. Licensed eff luent  and  waste sites 

Ccmnenced : 1980 - cont inuing  

G e o s c i e n t i s t  : K - J  H i r schbe rg  (14 weeks /yea r )  

Superv isor  : A T L a w s  ( less  t han  1 week)  

B. Pollution site inventory  a n d  review 

C m m e n m e n t  : 2 March 1987 

Completion : 29 May 1987 

Geosc ien t i s t  : K-J  Hi rschberg  (12  weeks)  

Superv isor  : A T Laws/A D Allen 

Sub-proqrarn 4.1.14: I r r igat ion area evaluation 

Mission: Inves t iga te ,  monitor, model, and  evaluate  i r r iga ted  
areas t o  assist in management and  allocation of groundwater  
s u p p I ied for i r r i g at ion ( t-i yd ro g eolo g y / WAWA / A g r i cu  1 t u re D e  p t 

Geosc ien t i s t s :  K - J  Hi rschberg  ( 6  weeks pe r  yea r )  
R J McGowan ( 1 2  weeks pe r  y e a r )  

Superv isor  : A T Laws/A DAllen 

Sub-program 4.1.18: Review consul tants '  r e p o r t s  for  o ther  
Departments 

Mission: Examine t h e  hydrogeological implications and  
validity of consul tants '  r e p o r t s  on  works  likely t o  affect 
ex is t ing  groundwater  balance o r  groundwater  quali ty 
(Hydrogeology) . 
Geosc ien t i s t s :  A T Laws ( 2  weeks p e r  yea r )  

D P Commander ( 2  weeks pe r  y e a r )  
W A Davidson ( 2  week p e r  yea r )  
K - J  Hi rschberg  ( 2  weeks pe r  yea r )  

Superv isor  : A D Allen (1 week p e r  yea r )  
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Sub-program 4.1.19: Town water supplies 

Mission: Hydrogeological investigations t o  assess ex i s t i ng  
groundwater supplies o r  locate new supplies fo r  town and 
community re t icu la t ion schemes (Hydrogeology/WAWA) . 
Geoscient is ts :  \rV A Oavidson ( 3  weeks pe r  year)  

K-J H i r schberg  (4 weeks pe r  year)  
A K e r n  ( 6  weeks pe r  year) 
R A Smith (12 weeks pe r  year) 
R J McGowan (10 weeks pe r  year )  

Supervisor : A D Al len 

A. Derby Regional Groundwater Assessment 

Canmenced : 1 August  1986 

Completion : 24 December 1987 

Geosc ien t is t  : 

Superv isor  : A T Laws/A D Allen ( 2  weeks) 

R A Smith (12 weeks) 

Sub-proqram 4.1.20: Wetlands studies 

Miss ion : Conduct h yd rogeolog ica l  investigations in c l  ud in g 
dr i l l i ng ,  monitoring, chemical analyses, and water and salt  
balance determinations t o  assist in management of na tu ra l  
wet lands (Hydrogeology/ WAWA). 

A. Hydrogeology of Thompsons Lake 

Carmenced : 2 March 1984 

Completion : 26 February  1988 

Geosc ien t is t  : P Thorpe (9 weeks) 

Superv isor  : A T Laws/A D Allen 

Sub-progran 4.1.21: Geophysical investigations and advice fo r  
o ther  Gov e r nmen t depa r t men t s 

Mission: Under take seismic and res is t i v i t y  surveys  t o  
determine depth t o  basement and other  factors re levant  t o  
Government works projects (Geophysics). 

Geoscient is ts :  L Kev i  (10 weeks per  year)  
( 9  weeks per  year)  G Street 

R P Mather (1 week pe r  year) 
G W Marcos (1 week pe r  year) 
S .I B r i m  (1 week p e r  year) 

Technicians : D Reid ( 6  weeks per  year) 
J H Watt ( 9  weeks pe r  year) 

Supervisor : L Kev i  
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PROGWM 4.2: PPEPAPE Ai'JD P44INTAIr4 HYDRCKEOLOGICAL MAPS OF 
WESTERI'J AUSTRALIA, AT SCALES APPROPRIATE FOR 
LOCAL GfWU'dDWTER CCNDITIONS. 

Sub-proqrm.4.2.1: 1:250 000 hydrogeological maps 

Mission: Invest igate and collate hydrogeological data, and 
compile hydrogeological maps at  a scale of 1:250 000 
(Hydrogeology) . 
A. BroomeSheet 

Cannenced : 1984 

Completion : 3 1  March 1987 

Geosc ien t is t  : 

Supervisor : A D Allen 

A T Laws (12  weeks) 

8. Collie Sheet 

Carunenmmt : 1 A p r i l  1987 

Completion : 30 December 1987 

Geoscient is t  : J S Moncrieff  (24 weeks) 

Supervisor : D P Commander (1 week) /A D Allen 

I 

C. Marble Bar Sheet 

Ch-nxmced : 1 October 1982 

Completion : 3 1  Ju ly  1987 

Geoscient is t  : 

Supervisor : A D Allen 

D P Commander ( 4  weeks) 

D. Perenjori Sheet 

Gnmmced : 1982 

Completion : 17 July 1987 

Geoscient is t  : 

Supervisor : D P Commander/A D Allen 

R J McGowan (14 weeks) 
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E. Derby Sheet  ( including reconnaissance dr i l l ing)  

Canmenment  : 1 April  1987 

Completion : 30 December 1987 

Geosc ien t i s t  : 

Superv isor  : A D Allen 

R A Smith (14 weeks)  

F e  Kalgoorlie Shee t  

C a n m n m m t  : 1 September  1987 

Completion : 30 April 1988 

Geosc ien t i s t  : 

Supervisor  : D P Commander/A D Allen 

A C Deeney (20 weeks)  

G. La Grange  Shee t  ( including reconnaissance dr i l l ing)  

Cunmenment  : 1 April 1988 

Completion : 30 December 1988 

Geosc ien t i s t  : 

Supervisor  : A D Allen 

A T Laws (18 weeks)  

H. Munro Sheet  ( including reconnaissance dr i l l ing)  

C a n m e n m m t  : 1 April 1988 

Completion : 30 December 1988 

Geosc ien t i s t  : J S Moncrieff (22  weeks)  

Supervisor  : A 0 Allen 

I . Bencubbin Sheet 

Ccmmenmmt : 2 Janua ry  1988 

Completion : 1 July 1988 

Geosc ien t i s t  : A Kern (14 weeks)  

Supervisor  : A D Allen 
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J. Ke l le rber r in  Sheet 

Cunmenment : 1 July 1988 

Completion : 30 December 1988 

Geoseient is t  : 

Supervisor : A D Allen 

S Appleyard (26 weeks) 

K. Menzies Sheet 

C m n m e n t  : 1 May 1988 

Completion : 28 February  1989 

Geosc ien t is t  : 

Supervisor : A D Allen 

R A Smith (26 weeks) 

L. Leonora Sheet 

Cunmenment : 1 March 1989 

Completion : 30 December 1989 

Geosc ien t is t  : 

Supervisor : A D Allen 

R A Smith (26 weeks) 

M. Cor r i g in  Sheet 

C m n m e n t  : 2 January 1989 

Completion : 1 July 1989 

Geosc ien t is t  : 

Supervisor : A D Allen 

S Appleyard (26 weeks) 

N. Dumbleyung Sheet 

C c m m n m e n t  : 1 July 1989 

Completion : 30 December 1989 

Geoscient is t  : 

Supervisor : A D Allen 

A K e r n  (20 weeks) 

t 
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0. Newdegate Sheet 

C m n c e m e n t  : 2 January 1990 

Completion : 1 July 1990 

Geosc ien t is t  : 

Supervisor : A D Allen 

D P Commander ( 2 2  weeks) 

P. Southern Cross Sheet 

Canmenment : 1 July 1990 

Completion : 30 December 1990 

Geosc ien t is t  : 

Supervisor : A D Al len 

Q C m m n m t  : 1 A p r i l  1990 

A K e r n  (22 weeks) 

Completion : 30 December 1990 

Geosc ien t is t  : 

Supervisor : A D Allen 

A T Laws (20 weeks) 

R. Sir Samuel Sheet 

I 
Canmencement : 1 January 1990 

Completion : 1 October 1990 

Geosc ien t is t  : 

Supervisor : A D Allen 

P Thorpe (22  weeks) 

S. Sandstone Sheet 

C a n m e n m t  : 1 October 1990 

Completion : 1 July 1991 

Geosc ien t is t  : 

Supervisor : A D Allen 

Noonkanbah Sheet ( inc lud ing  reconnaissance d r i l l i ng )  

C a n m n m e n t  : 1 A p r i l  1991 

Completion : 30 December 1991 

Geosc ien t is t  : 

Supervisor : A D Allen 

A C Deeney ( 2 2  weeks) 

T. 

W A Davidson (20 weeks) 

r 

f 
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U. Hyden Sheet 

Canmenccment : 2 January 1991 

Completion : 1 July 1991 

Geosc ien t is t  : D P Commander (22 weeks) 

Supervisor : A D Allen 

V. Moora Sheet 

C m n m e n t  : 1 July 1991 

Completion : 30 December 1991 

Geosc ien t is t  : A K e r n  (20 weeks) 

Supervisor : A D Allen 

Sub-proqram 4.2.2: 1: 100 000 Hydrogeological maps 

Mission: Invest igate and collate hydrogeological data, and 
compile hydrogeological maps w i t h  explanatory  notes on  a 
scale of 1 : l O O  000 

C a n m n m e n t  : 3 January 1988 

A. Russelton Sheet 

C m n m e n t  : 3 January 1988 

Completion : 1 September 1988 

Geosc ien t is t  : K-J H i rschberg  (12  weeks) 

Supervisor : 

8. OrdSheet  

Ccmmencemmt : 

Completion : 

Geoscient is t  : 

Supervisor : 

C. Bunbury  Sheet 

Canmenment : 

Completion : 

Geoscient is t  : 

Supervisor : 

A D Alien 

3 January 1988 

1 October 1988 

R J McGowan (20 weeks) 

A D Allen 

1 August  1988 

1 June 1989 

0 P Commander (22  weeks) 

A D Allen 
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D. Pin jar ra Sheet 

Ccirunenment : 1 June 1989 

Completion : 1 A p r i l  1990 

Geosc ien t is t  : 

Supervisor : A D Al len 

A C Deeney (18 weeks) 

E. Gingin Sheet 

Cmmenment  : 1 A p r i l  1990 

Completion : 1 Februa ry  1991 

Geosc ien t is t  : J S Moncrieff  (24 weeks) 

Supervisor : A D Allen 

PROGRAM 4.3 : PREPARE AEJD WIPJTAIN ENVIRONMENTAL CEOLOGICAL 
MAPS IN AREAS SUBXCT TO COM'ETING LAEJD-USE 
PRESSURES * 

Sub-program 4.3.1: 1:50 000 Environmental Mapping 

Mission: Compilation of environmental geological maps at  
1:50 000 scale t o  assist land-use planning, resource 
development, environmental management, housing development, 
and engineer in g cons t ruc t  ion. 

A. Busselton Sheet 

Canmced : August1985 

Completion : 3 1  January 1987 

Geoscient is t  : S M Belford ( 1  week) 

Supervisor : A J Smurthwai te lR P Mather 

B. Cape1 Sheet 

C m c e d  : August1985 

Completion : 3 1  January 1987 

Geosc ien t is t  : S M Bel ford (1 week) 

Supervisor : A J Smurthwaite/R P Mather 
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C. Yailingup S h e e t  

Cmmmced : Ju ly  1986 

Completion : 28 F e b r u a r y  1987 

G e o s c i e n t i s t  : S M Belford ( 2  w e e k s )  

S u p e r v i s o r  : A J Smur thwai te /R P Mather  

D. Burekup S h e e t  

C m n c e m e n t  : 5 J a n u a r y  1987 

Completion : 5 May 1987 

G e o s c i e n t i s t  : 

S u p e r v i s o r  : A J S m u r t h w a i t e l R  P Mather  

G W Marcos (13 w e e k s )  

E. Gleneagle  S h e e t  

C m c e d  : 22 J a n u a r y  1985 

Completion : 18 S e p t e m b e r  1987 

G e o s c i e n t i s t  : 

S u p e r v i s o r  : R P Mather  

A J S m u r t h w a i t e  ( 4  w e e k s )  

F. Karragul len  S h e e t  

Cmmmed : 3 May 1985 

Completion : 23 October  1987 

G e o s c i e n t i s t  : 

S u p e r v i s o r  : R P Mather  

A J S m u r t h w a i t e  ( 4  w e e k s )  

G. J u m p e r k i n e  Sheet  

Cmmmced : 1 O c t o b e r  1985 

Completion : 10  Apri l  1988 

G e o s c i e n t i s t  : 

S u p e r v i s o r  : R P Mather  

A J S m u r t h w a i t e  (10 w e e k s )  
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H. Albany area: Oyster  Harbour ,  A lbany,  Two Peoples 
Bay/Breaksea and Torbay Sheets 

C a n m e n m a t  : 1 5  March 1987 

Completion : 30 September 1988 

Geosc ien t is t  : 

Supervisor : A J Smurthwaite/R P Mather 

J R Gozzard (26  weeks) 

I . Geraldton area: Geraldton, Walkaway and Howatharra 
Sheets 

C m m n m e n t  : 1 March 1989 

Completion : 3 1  July 1990 

Geosc ien t is t  : J R Gozzard (20 weeks) 

Supervisor : A J Smurthwaite/R P Mather 

J . Carnarvon area: Carnarvon and PJyrinde Sheets 

C a n m n m e n t  : 1 March 1990 

Completion : 3 1  December 1990 

Geosc ien t is t  : 

Supervisor : R P Mather 

A J Smurthwaite (24 weeks) 

K. Esperance Sheet 

C m m n m e n t  : 1 March 1990 

Completion : 3 1  December 1990 

Geosc ien t is t  : S M Bel ford (20  weeks) 

Supervisor : A J Smurthwaite/R P Mather 

L. Kalgoorl ie area: compile an environmental geology overlay 
t o  f it cu r ren t  1:50 000 geological map of t h e  Kalgoorl ie 
area 

Canmenment : 1 September 1989 

Completion : 15 October 1989 

Geosc ien t is t  : S M Bel ford ( 5  weeks) 

Supervisor : A J Smurthwaite/R P Mather 

. 
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Project 4.3.2: Central  Darling Range 1 : l O O  000 map 

Mission: 
Dwellingup and northern half of t h e  Nalgerin 1:lOO 000 Sheet 
a r eas ,  interpret ing the  bedrock geology below lateri te.  

Map and compile t h e  environmental geology of the  

Cmmenment  : 20 April 1988 

Completion : 15 December 1988 

Geosc ien t i s t  : A J Smurthwaite (20 weeks) 

Supervisor : R P Mather 

Proiect 4.3.3: Rottnest Island 

Mission: 
Island a t  1:25 000 scale. 

Produce an environmental geology map of Rottnest 

C m n m e n t  : 1 October 1987 

Completion : 31 October 1987 

Geosc ien t i s t  : J R Gozzard (4 weeks) 

Supervisor : A J Smurthwaite/R P Mather 

Sub-proqram 4.3.4: Hydrogeological advice for environmental 
geology maps 

Mission: Provide technical and o ther  suppor t  fo r  
environmental geological mapping and f o r  activities of other  
sections by carrying out  hydrogeological investigations,  
providing advice, and contributing to  publications. 

Geosc ien t i s t s :  A D Allen ( 1 - 2  weeks per  year )  
A T Laws (1-2  weeks per  year )  

PROGRAM4.4: IDENTIFY AND STUDY QOLOGICAL HAZARDS AND 
T E I H  EFFECTS. 

Sub-program 4.4.1: Southwest seismic zone 

Mission: Provide State  coordination of da ta  collection in 
t h e  southwest seismic zone and liaise with Bureau of 14ineral 
Resources to  provide half-yearly repor t  to  ATEND (Accredited 
Technical Experts  on National Disasters)  on progress  of data  
collection relevant to ear thquake  activity. 

Geosc ien t i s t  : R P Mather ( 2  weeks per  year )  
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Project 4.4.2: Engineer ing aspects of the  pet ro logy of 
basic rocks  in southwestern Western Aust ra l ia .  

Mission: Examine a selection of basic dykes  in t h e  Southwest 
and s tudy  the i r  pet ro logy in order  t o  p rov ide  a framework for 
advis ing on  t h e  hazards presented by basic dykes  o n  
engineer ing projects. 

Cmmencenent : 1 January 1989 

Completion : 30 June 1990 

Geosc ien t is t  : J D Lewis (13 weeks) 

Supervisor : W G Libby 

PROGRAM 4.5: CARRY OUT CEOTECHNICAL APJD CEOSIEPJTIFIC 
STUDIES FOR APPLICATION IN LAPJD-USE, 
CWIRCI 'WAL4MWC€mT,  AND HYDROEOLOGY 
PROJECTS 

Sub-program 4.5.1: Geophysical well  logg ing  

Mission: 
logging of boreholes, d r i l l ed  mainly fo r  water-resources 
evaluation and development (Geophysics). 

Conduct a serv ice program of down-hole geophysical 

Geoscientists: L K e v i  ( 3  weeks pe r  year) 
G Street ( 2  week pe r  year)  

Technicians : J H Watt (13  weeks pe r  year) 
( 9  weeks pe r  year)  D Reid 

Sub-program 4.5.2: Land and stream salinization research 

Mission: Under take hydrogeological research ( inc lud ing  
dr i l l i ng ,  test ing, moni tor ing and geophysics) i n to  t h e  
effects of land-use change ( i nc lud ing  mining, fo res t ry  
pract ice and agr icu l tu re)  on groundwater and soi l  sal ini ty 
(Hydrogeology, Geophysics, CALM, Dept of Agr icu l tu re ,  WAWA). 

A. Research re la t ing  to  baux i te  min ing 

Ccnmenced : 1973 

Com ple t io n : con t in u in g 

Geoscientists: P Thorpe (12  weeks per  year) 
M Mar t in  (24  weeks per  year) 
G Street  (1 week in 1987) 

Supervisor : A T Laws (1 week per  year) 
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E3. N o r t h  S t i r l ings  land reclamation 

Cim-mmmd : 5 May 1986 

Completion : 23 December 1989 

Geosc ien t is t  : A T Laws (15 weeks) 
S Appleyard ( 1 2  weeks) 

Supervisor : A T L a w s  
A D Allen 

Project 4.5.3: Hydrochemical s tudy  of t h e  Harvey  area 

Mission: Comprehensively review a l l  analyt ical resu l ts  f rom 
sampling groundwater in the  shallow moni tor ing bores located 
on  t h e  Swan Coastal Plain crossed by t h e  Mur ray  and 
Serpentine Rivers, t o  p rov ide  an unders tand ing  of the  
evolut ion of groundwater qual i ty  in f low systems and define 
t h e  pa t te rn  of pol lut ion in the  area. 

C m n m e n t  : 3 January 1988 

Completion : 1 February  1989 

Geosc ien t is t  : A C Deeney (20  weeks) 

Supervisor : A D Allen (1 week) 
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(33JECTIVE5: M K E  GEOSCIENTFIC AND GEOTEWICAL 
INFORMATION AVAILABLE BY AFPROPfWTE: PETHODS, 

PROGRAM 5.1: COMPILE AND ISSUE PUBLICATIONS RECORDIPJG THE 
RESULTS OF GEOSCIEP.ITIFIC INVESTIGATIONS, APJD 
MAKE EOTECHNICAL APJD EOSCIEP.lTIFIC 
IPdFORh/t4TIoN PUBLICLY AVAILABLE BY APPROPRIATE 
MTt-ODS* 

Subprogram 5.1.1 Public presentat ion of resu l ts  

Mission: Prepare papers fo r  publ icat ion, and del iver  ta lks  
t o  a wide range of audiences as a means of disseminating 
geoscienti f ic resu l ts  o f  investi tat ions. 

Geoscient is ts :  Various s taf f  as necessary. 

Project 5.1.3: Memoir 3 

Mission: 
Resources of Western Austral ia" ( A l l  Sections)* 

Cmmncwnmt  : 1985 

Completion : 3 1  December 1987 

Geoscien t ists: A l l  s ta f f  (55 weeks) 

Superv isor lEd i to r :  

Compile and pub l ish  Memoir 3 "Geology and Mineral 

R D Gee (15 weeks) 

Project 5.1.4: Mineral Deposits Map 

Mission: Prepare rev is ion  o f  t he  ex is t ing  mineral deposits 
map (Mineral Resources). 

Gmmmced : June 1986 

Completion : 30 A p r i l  1987 

Geoscientists: P H Har r ison  ( 2  weeks) 
W Keats ( 2  weeks) 

Supervisor : J G Block ley 

Project 5.1.5: Geological background t o  the development of Per th  

Mission: From ex is t ing  data on  t h e  surface and subsurface 
geology of the  Perth Metropoli tan area, compile a popular 
account of the geological h i s t o r y  of the  reg ion and i t s  
relevance t o  the  community (Directorate, Engineering & 
Environmental, FFRPG, Hydrogeology) . 
m m e d  : 1982 

Completion : 3 1  December 1987 

Geoscien t i s t  s :  

Superv isor /Edi tor :  

Mainly Engineer in g and Environmental Sect ion 
( 8  man weeks) 

P R Dunn  ( 8  weeks) 

c 

8 
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Project 5.1.7: State 1:2 500 000 hydrogeological map 

Mission: 
summarizing knowledge of t he  groundwater  resources o f  WA 
(Hydrogeology) . 

Compile hydrogeological data fo r  a State map 

Gnmenced : 1 September 1986 

Completion : 30 January 1987 

Geoscien t i s t  : D P Commander (4  weeks) 

Supervisor : A D Allen 

Project 5.1.8: Hydrogeology of the  Fherth Metropoli tan Area 

Mission: Compile and synthesize hydrogeological data t o  
p rov ide  a comprehensive account of t he  hydrogeology of t h e  
Per th Metropolitan Area (Hydrogeology) . 
Cannenced : 3 January 1981 

Completion : 26 August  1988 

Geosc ien t is t  : W A Davidson (12  weeks) 

Supervisor : A D Allen ( 6  weeks) 

Sub-program 5.1.12: Hydrogeological advice t o  the  public 

Mission: 
i nqu i re rs  on  the  availabil ity, ut i l izat ion, cont ro l ,  and 
qual i ty  of groundwater (Hydrogeology). 

Provide hydrogeological advice to  non-governmen t 

Geoscien tists: Hydrogeological section (48 man weeks per  
year) 

Supervisor : A D Allen (1 week pe r  year)  

Sub-proqram 5.1.13: Respond t o  publ ic  geological enquir ies 

Mission: Maintain information systems to  enable quick 
responses t o  pub l i c  queries on a l l  aspects of Western 
Aust ra l ian geology (Publications and Information). 

Geoscientists: W 6 Hill (9 weeks per  year)  I Ruddock (9  
weeks per  year)  B M Nash (9  weeks per  year) C 
A Strong (9 weeks per  year)  

Supervisor : W f3 Hill 
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Sub-proqram 5.1.14: Maintain information pamphlets 

Mission: Periodically rev iew and rev ise  ex is t ing  pamphlets 
an'd compile new pamphlets where a demand is ident i f ied (P & 
I ,  Hydrogeology., Engineer ing & Envi ronmenta l  Geology). 

Geoscient is ts :  W B Hill ( 1  week p e r  year)  
I Ruddock ( 1  week p e r  year) 
C A St rong ( 1  week p e r  year)  

A. Hydronotes (on groundwater  problems etc, two issues p e r  
year)  

C m n m e n t  : 30 March 1987 

Geoscient is ts :  A T Laws ( 4  weeks per  year )  
R A Smith (4  weeks p e r  year) 

B. Guide to  use of env i ronmenta l  geology maps 

Cmmenment  : 1 March 1987 

Completion : 14 March 1987 

Geosc ien t is t  : J R Gozzard ( 2  weeks) 

Supervisor : A J Smurthwaite 

C. Revise information pamphlet on  gemstones 

D. Produce information pamphlet on  platinum. 

C and D t o  be produced by P & I s ta f f  when time available. 

E. Update and produce 'Overview o f  Mining' as requi red.  

Geoscient is t  : B M Nash ( 5  weeks per  year) 

Project 5.1.15: Geomorphological h i s t o r y  of t h e  Swan Coastal 
Plain 

Mission: Outl ine the  p i c tu re  of geomorphological evolut ion 
of t h e  Swan Coastal Plain as an a id  to  explorat ion and 
development of mineral and water resources (Engineer ing and 
Environmental Geology, Un ivers i ty  of WA, C u r t i n  Un ivers i ty ) .  

Cmmenment  : 1 January 1988 

Completion : 3 1  December 1991 

Geoscient is ts :  J R Gozzard (10 weeks) 
K H w r w o l l  (UWA) 
L Coll ins ( C u r t i n )  

Supervisor : R P Mather 
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Project 5.1.16: Bu i ld ing  Stones of Western Aus t ra l ia  

Mission: Compile a database of bu i ld ing-stone producers,  
products ,  reserves etc, test  t h e  materials, and produce a 
r e p o r t  rev iewing ex is t ing  and potential bu i ld ing-stone 
sources (Engineer ing and Environmental Geology). 

Cmmenment  : 1 March 1991 

Completion : 3 1  December 1991 

Geosc ien t is t  : J R Gozzard (19 weeks) 

Supervisor : A J Smurthwaite 

Project 5.1.17: M-Series backlog 

Mission: 
microf i lming and release of M Series repo r t s  (Mineral 
Resources). 

Under take a program t o  overcome t h e  backlog in the  

C a n m n m e n t  : December 1986 

Completion : 3 1  December 1987 

Geoscient is ts :  S L L ipp le (17 weeks) 
2 contract geologists ( 9 3  man-weeks) 
J M Fetherston (20 weeks) 

Supervisor : J G Blockley 

PROGRAM 5.2 ESTABLISH APJD MAINTAIN EDP FACILITIES, 
IPCLUDING DATABASES FOR GOVERNEI'JT, PUB LIC 
AND INDUSTRY 

Sub-program 5.2.1: Review computer hardware and software 
requirements. 

Mission: Review and update plans fo r  t he  progress ive 
development of computer facil i t ies requ i red  to  suppor t  the  
scien t if ic-comp utin g , data-p rocessin 9, and word-process in g 
needs of t he  Geological Survey.  A pr inc ipa l  objective d u r i n g  
1987-1991 w i l l  be to  prov ide d i rec t  access t o  a workstat ion 
for each geoscientist having ongoing needs fo r  such 
fac  il it ies. 

Geoscient is ts :  Various 

Co-ord inator  : B M Nash (6  weeks pe r  year )  
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Sub-program 5.2.2: Mininform 

Mission: Maintain an EDP base cover ing  s ign i f icant  mineral 
explorat ion/development projects, o r e  reserves and operations 
(Mineral Resources, Eng ineer ing  & Environmental Geology). 

Geoscient is ts :  A G Heath ) 12 weeks 
W A Preston) pe r  year  
B M Nash 
J R Gozzard (1 week p e r  year) 
A J Smurthwaite ( 2  weeks from 1988)  
S Pl Bel ford (2  weeks from 1988) 

( 6  weeks pe r  year)  

Supervisor : 3 G Blockley 

Sub-program 5.2.3: IVAMEX - M Series 

Mission: Receive, index, and s to re  s ta tu to ry  repo r t s  on  
mineral explorat ion; microf i lm open- f  i le repor ts ,  and ex t rac t  
and enter  keywords o n  an EDP base (Minera l  Resources). 

Geosc ien t is t  : S L L ipp le (20 weeks/year)  

Supervisor : J G Block ley 

Sub-program 5.2.4: 

Mission: 
resources information, in collaboration w i th  the  WA Water 
Author i ty .  Th is  includes t h e  t ransc r ip t i on  of t h e  ex i s t i ng  
water-bore record cards t o  the  computer-based system 
(Hydrogeolog y , WAWA ). 

State Water Resources Information System 

Set up and maintain an  EDP databank fo r  groundwater  

Geosc ien t is t  : A C Deeney ( 3  weeks p e r  year). Note tha t  t he  
system w i l l  not  be operational until 
addit ional s ta f f  are p rov ided fo r  data coding 
and k e y  punching. 

Supervisor : A D Allen 

Sub-proqram 5.2.5: WAMEX (coal data) 

Mission: Curate and index s ta tu to ry  repor ts  on  coal 
explorat ion to  p rov ide  faster  release of explorat ion data by 
applying the WAMEX EDP system (FFRPG/Computer Services) 

Geosc ien t is t  : G Le Blanc Smith (4  weeks pe r  year)  

Suppor t  staff :  L de Leuw 
Tec h n ica l  ass is  t an t s 

. 

? 

I 

t 

? Supervisor : A E C0ckbai.n (1 weeks per  year )  
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Sub-program 5.2.6: Establishment and maintenance of EDP systems 
for processing,  s torage  and issue of 
geophysical da ta  

Mission: Establish databases  for s tor ing and retr ieving 
various types of geophysical information and  develop programs 
for processing da ta  (Geophysics).  

Geosc ien t i s t s :  L Kevi ( 4  weeks per  yea r )  
G S t ree t  ( 4  weeks per  year )  

Technicians : J H Watt (5  w e e k s  per  yea r )  
( 3  weeks per  year )  D Reid 

Supervisor : L Kevi 

Sub-proqram 5.2.8: WAPEX ( S  -ser ies database)  

Mission: Receive, index, and s t o r e  s ta tu tory  r epor t s  on 
petroleum exploration, and a r r ange  microfilming of those 
repor t s  tha t  a r e  publicly available. 

Geosc ien t i s t  : R P Iasky (10 weeks per  yea r )  

Support  staff: L de  Leuw 

Supervisor : R M L Elliott ( 2  weeks per  y e a r ) /  
A E Cockbain 

Sub-proqram 5.2.9: 

Mission: 
catalogue (Petrology).  

Rock and mineral data  system 

Maintain and operate  t h e  rock and mineral EDP 

Geoscien t ists:  Petrology group staff (7  man weeks/year)  

Supervisor : W G Libby 

Sub-p roqrm 5.2.10: Develop and maintain EDP systems 

Mission: 
facilities, set up and maintain minor data-bases  in suppor t  
of projects,  sub-programs, and the  operations of various 
sections. Advise on development of EDP systems and liaise 
with Computer Services. 

Use standard software and personal computing 

Personnel : C A Strong ( 4  w e e k s  per  yea r )  
Va r iou s 

Co-ordinator : B M Nash (15 weeks per  year )  
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Project 5.2.11: Computerization of pet ro log ica l  studies 

Mission: 
petrological/chemical data t o  allow r a p i d  graphica l  
comparison o f  suites of rocks, and calculations and display 
of petrological indices (Petrology). 

Develop a system f o r  computer-based analyses of 

Carnwnced : 1985 

Completion : 1 A p r i l  1988 

Geosc ien t is t  : W G Libby (3 weeks) 

PROGRAM 5.3. ESTABLISH AND MAINTAIN A FOSSIL COLLECTION 

Sub-program 5.3.1: Reference fossi l  col lect ion 

Mission: Establ ish and maintain a comprehensive collection 
of fossi ls re la t ing  t o  the  b ios t ra t ig raphy  of Western 
Aus t ra l ia  (Palaeontology). 

Completion : Cambrian collection ( 3 1  March 1987) 
Ordovician collection ( 3 1  July 1987) 
Devonian collection (30 November 1987) 
Carboniferous collection ( 3 1  March 1988) 
Tsiassic collection (31  July 1988) 
Jurassic collection (30 November 1988) 
Cretaceous collection (31  March 1989) 
Ter t ia ry  collection ( 3 1  July 1989) 
Quaternary collection (30 November 1989) 
Thereaf ter  ongoing maintenance and expan-sion 
as new material becomes available 

Geosc ien t is t  : S K Skwarko (72 weeks, then 1 week per  year)  

A. Systematic descr ip t ion of Devonian Biva lv ia  from the  
Lennard Shelf, Canning Basin 

C u n m e n m t  : 1 March 1990 

Completion : 3 1  October 1991 

Geosc ien t is t  : S K Skwarko (50 weeks) 

t 

i 
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OBJECTIVE6: WINT;4" AND CEVELOP TECHNICAL AND SUPPCRT 
FACILITIES TO MUET ALL OTHER OBJECTIVES. 

PROGRAM 6.1: WINTAIN AWRENESS OF NEW TECHPJIQUES AND 
TECHNOLOGY APPLICABLE TO ALL EOSCIEI'JTIFIC 
WORK OF THE SURVEY, AND ACQUIRE AND DEVELOP 
THEM FOR APPLICATION IN PROGRAMS WHEREVER 
APPROPRIATE. 

Sub-proqram 6.1.1: Maintain and develop well- logging systems 

Mission: 
facil i t ies and associated software t o  meet the  needs of 
advancing technology (Hydrogeology , Geophysics, D r i l l i n g  
Branch). 

Review geophysical logg ing  equipment, data logg ing  

A. Modify SIE hardware t o  accept ex is t ing  Gearhart-Owen 
tools, improve re l iab i l i ty  of hard-copy ou tpu t ,  and 
develop addit ional software programs t o  p rov ide  
der ivat ive logs and histograms (Geophysics/Hydrogeology) 

Carmened : 1984 

Completion : 3 1  March 1987 

Geosc ien t is t  : J S Moncrieff  (5 weeks) 

Technicians : J H Watt (3 weeks) 
0 Keid ( 2  weeks) 

I 

Supervisor : L K e v i  

B. I ns ta l l  and maintain a geophysical logging cal ibrat ion 
fac i l i ty  (Geophysics, Hydrogeology, D r i l l i n g  Branch) .  

Geoscient is ts :  J S Moncrieff  (2  weeksfyear) 
L K e v i  (less than 1 week lyear )  

D r i l l i ng  Engineer: D M McPherson (SME) 

Sub-program 6.1.3: 

Mission: 
techniques in hydrogeology which improve accuracy or  
eff iciency in data collection or  application (Hydrogeology) . 

Development of hydrogeological technology 

Under take development and research in to  new 

A. Pneumatic s lug  test  evaluation and development 
Carmenced : 1985 

Completion : 30 May 1987 

Geosc ien t is t  : A C Deeney ( 4  weeks) 
R J McGowan ( 2  weeks) 
M Mart in (1 week) 
S Appleyard ( 2  weeks) 

Supervisor : A D Allen (less than 1 week) 
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8. Plo t t ing  pol lut ion plumes us ing  geophysics 

C m n m e n t  : 3 January 1988 

Completion : 3 1  March 1988 

Geoscient is ts :  K-J H i rschberg  ( 5  weeks) 
G Street (10 weeks) 

Supervisors : A D Allen 
L K e v i  

Sub-program 6 J . 4 :  Geophysics in soil sa l in i ty  

Mission: Evaluate possible methods t o  assist in soil- 
sal in i ty  research, inc lud ing EM, SP, galvanic res is t iv i ty ,  
magnetometric res is t i v i t y  (MMR) and VLF EM methods 
(Geophysics) 

A. A p p l y  t rans ient  electromagnetic soundings fo r  t he  purpose 
of invest igat ing the  geological environment of land  
salinization in the  N o r t h  Stirling area. 

C m m n m e n t  : 1 May 1988 

Completion : 3 1  December 1988 

Geosc ien t is t  : G Street ( 6  weeks) 

Technician : J H Watt ( 5  weeks) 

PROGRAM 6.2: WINTAIN EFFECTIVE SUPPORT SERVICES FOR 
EOLOGICAL SURVEY ACTIVITIES 

Sub-proqram 6.2.1: Maintain appropr ia te  suppor t  services 

Mission: Provide administrat ive, program planning, technical 
and general services to  sections of t h e  Geological Survey and 
t o  o ther  Divisions of the Mines Department where requ i red  
(Directorate, Geological Services, L i b r a r y  e tc )  

Personnel : Various 

Sub-proqram 6.2.2: Maintenance of petrological services 

Mission: Provide petrological services to  ident i fy  rocks and 
minerals and assist in the in te rpre ta t ion  of rock evolut ion 
(Petrology). 

Geosc ien t is t  : W G Libby (10 weeks p e r  year) 
J D Lewis ( 2 4  weeks per  year) 
A L Ahmat (10 weeks pe r  year) 

Supervisor : W G Libby 
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Sub-program 6.2.3: Process  publ icat ions 

Mission: Process  technical  manusc r ip t s  for  publication as 
books,  maps or microforms; includes copy ed i t ing  a n d  
organizat ion for  pr in t ing  ( P  & I ) .  

Geosc ien t i s t s :  W B Hill (28 weeks p e r  y e a r )  
I Kuddock (31  weeks p e r  y e a r )  
C AStrong (28 weeks p e r  y e a r )  

Supervisor  : W B Hill 

Sub-program 6.2.4: Publications a n d  Information s u p p o r t  

Mission: A s s i s t  and  advise  staff on sources  of data, 
preparat ion of pape r s ,  maintenance of manual record ing  
sys tems and  s t o r a g e  of pho tographs ,  re fe rence  maps etc 
(Publications a n d  Information).  

Geosc ien t i s t  : W B Hill ( 4  weeks pe r  y e a r )  
B M Nash (16 weeks p e r  y e a r )  
I Kuddock ( 4  weeks p e r  y e a r )  
C A St rong  ( 2  weeks p e r  y e a r )  

Supervisor  : W B Hill 

Sub-proqram 6.2.5: Geochemistry se rv ices  

Mission: Maintain geochemistry se rv ices  t o  o t h e r  sect ions of 
t h e  Geological Su rvey .  

Geosc ien t i s t  : R Davy ( 5  weeks pe r  y e a r )  

Sub-program 6.2.6: Aeromagnetic da t a  in te rpre ta t ion  

Mission: C a r r y  o u t  in te rpre ta t ion  of aeromagnet ic  da t a  a n d  
provide advice in s u p p o r t  of geological mapping 
(Geophysics) .  

Geosc ien t i s t  : G S t r e e t  ( 5  weeks pe r  yea r  from 1990) 

A. Provide advice to  colleagues as r equ i r ed  a n d  review 
geophysical d a t a  on Eas te rn  Goldfields 

Completion : 31 October 1989 

Geosc ien t i s t  : G S t ree t  ( 2 1  weeks)  

Supervisor  : L K e v i  
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OBJECTIVE 7: PROVIDE CEOSCIENTIFIC ADVICE IN SUPPORT OF 
T E  OPERATICNS AND RESPONSIBILITIES OF THE 
DEPARTMNT CF MINES 

Sub-proqram 7.0.1: Advice on Petroleum Act matters 

Mission: 
with petroleum exploration a n d  development in Western 
Aus t ra l ia  (FFRPG). 

Provide advice where  r equ i r ed  on  matters concerned  

G e o s c i e n t i s t  : R M L Elliott (8  weeks p e r  yea r )  

Superv isor  : A E Cockbain (1 week p e r  y e a r )  

Sub-proqram 7.0.2: Advice t o  Government on mineral explorat ion,  
development,  a n d  economics 

Mission: Prepare  briefing notes  a n d  position pape r s  for  t h e  
Minister for  Minerals and  Energy  a n d  Government depar tments ,  
as r equ i r ed ,  on a spec t s  of mineral explorat ion a n d  
development in Western Austral ia  (Mineral Resources ,  FFRPG) 

Geosc ien t i s t s :  Mineral Resources  a n d  FFRPG staff (total  55 
man-weeks p e r  yea r )  

Sub-proqram 7.0.3: Advice on Mining A c t  matters 

Mission: Advise on geological a s p e c t s  re la t ing t o  
administration of t h e  Mining A c t  (Mineral Resources ,  FFRPG, 
Engineer ing & Environmental) .  

Geosc ien t i s t s :  Mineral Resources  FFRPG, and  Engineer ing & 
Environmental staff (total  57 man-weeks p e r  
yea r  1 

S u  b-program 7 .O .4 : Review engineer ing  a n d  environmental  r e p o r t s  
for Mines Department a n d  o t h e r  depar tments  

Mission: Check t h e  geoscientific conten t  of var ious 
engineer ing  and  environmental  r e p o r t s  p repa red  by and  fo r  
o the r  Government depar tments  (Engineer ing & Environmental) .  

Geosc ien t i s t s :  Engineer ing & Environmental  staff (10 weeks 
pe r  yea r )  

Sub-proqram 7.0,5: Bauxi te  extract ion planning 

Mission: 
committees on bauxi te  mining plans a n d  s t r a t eg ie s  t o  provide 
for  optimal u s e  of the  resource  with d u e  r ega rd  to 
environmental  cons t ra in ts  (Engineer  in g & En vironmen ta l  
Geology).  

Advise Government th rough  es tab l i shed  g roups  and 

Geosc ien t i s t  : A J Smurthwaite (5  weeks pe r  yea r )  
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Sub-program7.0.7: Petroleum Tenement Planning 

Mission: Under take  geological and  geophysical  s t u d i e s  based  
on company and  o t h e r  da t a  to  del ineate  areas for  gazet ta l  as 
petroleum tenements  (FFRPG, k t r o l e u m  Division). 

C a n m n m e n t  : 2 J a n u a r y  1987 

Geosc ien t i s t  : R M L Elliott (13 weeks p e r  y e a r )  
M F Middleton ( 2  weeks pe r  yea r  from 1988) 

Superv isor  : A E Cockbain (1 week p e r  y e a r )  
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PUBLICATIONS 

REtEASED DURING 1986 

In format ion Pamphlets 

Baux i te  and Aluminium 

Vanadium 

I r o n  

Records 

1985/2 

198513 

1985/5 

1985/6 

1986/1 

198612 

1986/3 

Review of petroleum explorat ion, development and 

product ion,  in Western Aus t ra l ia  t o  t h e  end of 1984, by 

R.P.I.L. E l l io t t ,  R.P. Iasky ,  and K.A. Crank. 

WAMEX users guide ( rev ised) ,  by J.D. Car ter  and S.L. 

Lipple. 

Revised s t ra t ig raph ic  nomenclature in t h e  Carnarvon 

Basin, Western Austral ia, by R.A. Hocking. 
' 

The mineralogy and composition of a core which in tersects  

t h e  Mar ra  Mamba I r o n  Formation and t h e  Roy Hill Shale 

Member, by R. Davy. 

Summary of progress of t he  Geological Survey  of Western 

Aust ra l ia  d u r i n g  1985 and plans fo r  1986, by A.F. 

Tr endall. 

Surveys  conducted and wells d r i l l ed  in 1985, and wells 

d r i l l ed  t o  the  end of 1985 for petroleum explorat ion in 

Western Austral ia, by R.M.L. E l l io t t  and R.P. Iasky.  

Two-dimensional g rav i ty  modell ing w i th  t h e  Tekt ron ix  4054 

g raph ic  system, by L. Kevi. 

3 
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1986/4 E x p l a n a t o r y  n o t e s  o n  t h e  K e l l e r b e r r i n  1:250 000 

geological s h e e t ,  Western Austral ia ,  by R.J. Chin .  

1986/5 Revised s t r a t i g r a p h i c  nomenclature for t h e  onshore  

Bonapar te  and  Ord Bas ins ,  Western Austral ia ,  by G.M. 

Bee re  and  A .J. Mory. 

1986/6 Phanerozoic sedimentary bas ins  of Western Austral ia  a n d  

the i r  petroleum potential ,  by A.E. Cockbain.  

198617 Explanatory notes  on t h e  Corr igin 1:250 000 geological 

shee t ,  Western Austral ia ,  by R . J .  Chin.  

198618 Hydrogeology of t h e  wes tern  Fortescue valley,  Pilbara 

region,  Western Australia,  by J.C. Barne t t  a n d  D.P. 

Commander. 

198619 Economic significance of geochemical data from t h e  

grani toids  in t h e  Poona - Dalgaranga area, Murchison 

Province,  by R .  Davy, A.H. Hickman, K.P. Watkins a n d  P.C. 

Mu hlin g . 
1986/ 1 0  Vertical elect  rical-sound in g interpretat ion u s  in g t h e  

Tektronix 4054 g raph ic  sys tem,  by L. Kevi. 

1986111 Explanatory notes  on t h e  Peak Hill 1:250 000 geological 

s h e e t ,  Western Austral ia ,  by R .D. Gee. 

1986112 Explanatory notes  on t h e  Cue  1:250 000 geological shee t ,  

Western Austral ia ,  by K.P. Watkins, I .M.  Tyler,  a n d  A.H. 

Hickman. 

Reports 

1 4  Professional pape r s  for  1983, containing 

The  hydrogeology of Lake Mariginiup, by J. Hall. 
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Carboniferous of Western Aus t ra l ia  - a review, by A.E, 

Cockbain 

Palaeozoic s t ra t i g raphy  of the  O r d  Basin, Western Aus t ra l ia  

and Nor the rn  Ter r i to ry ,  by A.J. Mory  and G.M. Beere. 

S t r u c t u r a l  and s t ra t ig raph ic  relat ionships in t h e  Archaean 

grani te  - greenstone te r ra in  a round  Cue, Western Austral ia, 

by K.P. Watkins and I.M. Tyler. 

The Fraser  Complex - a major layered in t rus ion  in Western 

Austral ia, by John S. Myers. 

A rub id ium-st ront ium date from felsic volcanics w i th in  the  

Mount Roe Basalt of t h e  9100 Dome, by J.R. de  Laeter, D.B. 

Seymour, and W.G. Libby. 

Rubidium-strontium b iot i te  dates in t h e  Gascoyne Province, 

Western Austral ia, by W.G. Libby and J.R. de  Laeter. 

Upward-shallowing sequences in t h e  Precambrian Duck  Creek 

Dolomite, Western Austral ia, by A.M. Thorne. 

Stromatolites in the  Proterozoic Duck  Creek Dolomite, Western 

Austral ia, by Kathleen Grey. 

St ratabound ax in i te  in the  Weeli Wolli Formation and i t s  

occurrence in related dolerites, by R .  Oavy and M. Pryce. 

Geology of the  Gascoyne Province, Western Austral ia, by S.J. 

W il liams . 
St ra t ig raphy ,  s t ruc tu re ,  and economic geology of the Mount 

Monger area, Eastern Goldfields Province, by A.H. Hickman. 

The Mount Edgar  Bathol i th, Pi lbara area, Western Aus t ra l ia  - 
Geochemistry and pet rography,  by R .  Davy and J.D. Lewis. 
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Late Devonian sponges o f  Western Austral ia, by 3, Ke i th  

Rig by. 

19 Professional Papers fo r  1984 conta in ing 

Metamorphic pa t te rns  in t h e  greenstone bel ts  of t h e  Southern 

Cross Province, by A.L. Ahmat. 

Problematic mic ros t ruc tures  in the  Proterozoic Discovery 

Cher t ,  Bangemall Group, Western ,Australia. Ambient g ra ins  or  

m icrof  oss il s? by K at  h leen G r e  y . 
St romato l i t e  e v i d e n c e  s u p p o r t i n g  a c o r r e l a t i o n  o f  t h e  

Proterozoic Uaroo and Bangemall Groups, Western Aust ra l ia ,  by 

Kat  hleen Grey  

The mineral potent ia l  of layered igneous complexes w i th in  t h e  

Western Gneiss Terrain, by P.H. Harrison. 

Liquid-waste disposal in Perth. A Hydrogeological assess- 

ment, by K-J.B. t-iirschberg. 

Occurrence, d is t r ibu t ion ,  and o r ig in  of smithsonite in the  

No.2 lead-zinc deposit a t  Pdarlarla, Western Austral ia, by 

C.R. Ringrose. 

The sedimentology o f  a t ide-inf luenced fan-delta system in 

t h e  Ear ly  Proterozoic Wyloo Group on  the  southern marg in of 

t h e  Pilbara Craton, Western Austral ia, by A.M. Thorne and 

D .R. Seymour. 

Age and s t ra t i g raphy  of a sequence- o f  metavolcanic and 

metasedimentary rocks in the  Pra i r ie  Downs - Deadman Hill 

area, southwestern marg in of the  Sylvania Dome, by I.M. 

Tyler . 
2 0  Geochronology of the  Gascoyne Province, by W.G. Libby, J.R. 

de Laeter, and J.S. Myers. 
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B u l l e t i n s  

1 3 1  Geology of the  eastern p a r t  of the  Nabberu  Basin, Western 

Austral ia, by J.A. Bunt ing.  

132 Kimberl i tes and lamproites of Western Aust ra l ia ,  by A.L. 

Jaques, J.D. Lewis, and C.B. Smith. 

Maps 

1:250 000 geological series (map and notes) Dumbleyung, by R.J .  
Chin  and A.T. Brakel, 

1:250 000 geo log ica l  se r ies  (map o n l y )  C o r r i g i n ,  Cue,  

Ke l le rber r in ,  and Peak Hill. 

1:50 000 environmental geology maps 

Armadale, by J.E. Jordan 

Fremantle, by J.R. Gozzard 

Perth , by J. R . Gozzard 

Rockingham, by J , R .  Gozzard 

Serpentine, by J.E. Jordan 

IN PREPARATION AT END OF 1986 

Information Pamphlet 

Gemstones in Western Aust ra l ia  

Records 

Explanatory  notes on  the  Wyloo geological sheet 

Syemour, A.M. Thorne, and D.F. B l ight .  

Hydrogeology of Lake Toolibin, by M.W. Martin. 

(2nd edn) ,  by 0.6. 
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Silica sand and gypsum in Western Austral ia, by I .M. Brown.  

Reports 

Regional geology o f  the  Kalgoorl ie-Boulder gold-mining d i s t r i c t ,  

by W. Keats. 

Archaean geology of the  Mount N a r r y e r  region, by I.R. Williams and 

J.S. Myers. 

Professional Papers fo r  1985, containing 

Geochemical pa t te rns  in grani to ids of t he  Corunna Downs 

Bathol i th ,  Western Austral ia, by R. Davy. 

Geology and hydro logy  of t h e  super f ic ia l  formations and 

coastal lakes between Harvey  and Leschenault I n le t s  (Lake 

C l i f ton  Project), by D .P. Commander. 

The t rans i t ion between t h e  Hamersley and Fortescue Groups as 

evidenced in dri l l  core, by R. Davy and A.H. t-lickman. 

Geology and explorat ion h i s to ry  of urani ferous and aur i ferous 

pyr i t ic  conglomerates in Western Australia, by J.D. 

Car te r  and R .D. Gee. 

Brachiopods and bivalves of the Kungur ian  ( la te  Ear l y  

Permian) age from t h e  top of t he  Coolki lya Sandstone, 

Carnarvon Basin, Western Austral ia, by Pd .W. Archbo ld  and 

S.K. Skwarko. 

B u l l e t  i n s  

Palynological studies of Late Jurassic and Ear ly  Cretaceous 

sed iments ,  P e r t h  B a s i n ,  Western A u s t r a l i a ,  b y  John 

B ack house. 
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T h e  geology of t h e  Carnarvon Basin,  Western Aus t ra l ia ,  by R.M. 
Hocking, H.T. Moors, a n d  W.J.E. van d e r  Graaff.  

Palaeontology of t h e  Permian of Western Austral ia ,  ed i t ed  by S , K .  

Skwarko. 

T h e  geology of t h e  o n s h o r e  Bonapar te  a n d  Ord Bas ins ,  by G.M. B e e r e  

and  A.J. Mory. 

Explanatory Notes 

Kellerberr in ,  by R. J. Chin 

Corr igin,  by R.J.  Chin.  

C u e  (2nd e d n ) ,  by K.P. Watkins, I .M. Tyler ,  and  A.H. Hickman. 

Peak Hill (2nd  e d n ) ,  by R.D. Gee. 

Maps 

1:250 000 geology 

Wyloo (2nd  e d n )  

Balfour Downs (2nd  e d n )  

1:lOO 000 geology 

Cowan 

Lefroy . 

1:50 000 environmental  geology 

Muja 

Lake Clifton 

Collie 

Mundaring 

PAPERS PUBLISHED ELSEWHERE BY GEOLOCJCAL SURVEY STAFF 

Appleyard,  S .J .  a n d  Bawden ,  J . ,  1986,  T h e  effects of 

urbanization on nu t r i en t  levels in t h e  unconfined aquifer 

under ly ing  Perth , Western Australia: AWRC Groundwater  Systems 

u n d e r  S t r e s s  Conference,  Br i sbane  1986, p. 4981-498. 
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B u n t e b a r t h ,  G. and  Middleton, M., 1986, A comparison of two 

vi t r ini te  ref lectance methods f o r  estimating pa leo tempera ture  

g rad ien t s  , & Paleogeot hermics: S p  r in ger-Verlag , Lecture 

r\lotes in Ear th  Sciences 5, p. 95-104. 

Clarke ,  R.M. and  Williams, I .R . ,  1986, Moolooite, a na tura l ly  
occur r ing  hydra t ed  coppe r  oxalate  from Western Austral ia :  

Mineralogical Magazine v .50 p.295-298. 

Cockba in ,  A.€.  , 1986,  D e v o n i a n  s t r o m a t o p o r o i d s  f rom t h e  

Carnarvon Basin,  Western Aus t ra l ia ,  - in Lindsay, J.M. ( e d . ) ,  
S t r a t i g r a p h y ,  palaeontology, malacology, pape r s  in honour  of 

D r  Nell Ludbrook: Dept Mines Ene rgy  South Austral ia  Spec.  

Pub. 5 ,  p. 29-33. 

Davy, R., and El Ansa ry ,  M.,  1966, Geochemical p a t t e r n s  in t h e  

l a t e r  ite profile at t h e  Bodd in gton gold depos it , Western 

Australia:  Journa l  of Geochemical Explorat ion,  V .  26, p. 119- 

144, Amsterdam, Elsevier Science Publ ishers  E3 .V. 

d e  Laeter, J.R. Fletcher, I .R . ,  Bickle,  M.J . ,  Myers, J.S., Libby, 

W.G., and Williams, I.R., 1986, RbSr ,  Sm-Fdd, and  Pb-Pb 

geochronology of ancient  gne isses  from Mount Pdarryer , Western 

Australia:  Austral ian Journa l  of Ear th  Sciences,  v .32, no.4, 

p. 349-350. 

Gee, R.D., Myers, J.S., and Trendall, A.F., 1986, Relation 

between Archaean h igh-grade  gne iss  and  g ran i t e  - greens tone  

t e r r a in  in Western Australia:  Precambrian Research 33, p.  87- 

102 

Grey, K.,  7986, Late Precambrian stromatoli te b ios t ra t igraphy 

of t h e  E a s t e r n  P i l b a r a ,  - in 8 t h  A u s t r a l i a n  Geologica l  

Convent ion,  Adelaide: Geol. Soc. Australia, Abs t r ac t s ,  p.89. 
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Grey, K . ,  and Gee, R.D., 1986, Stromatolites in the  Precambrian 

Glengarry  Sub-basin, I'Jabberu Province, Western Aust ra l ia ,  - in 

1 2t h Can be  r r a : 

Abstracts  Volume. 

I n t e r n  at  io na l  Sed imen tolo g ica l  Con g r e  s s , 

Grey, K *, and Thorne, A .  M . ,  1986, St  romatolites in upward  

s h a l l o w i n g  sequences ,  - in 8th A u s t r a l i a n  Geo log ica l  

Convention, Adelaide: Geol. Soc. Austral ia, Abs t rac ts  p. 240. 

Grey, K., and Thorne, A . M . ,  1986, Stromatolites in upward 

shallowing sequences, 5 12th In te rna t iona l  Sedimentological 

Congress, Canberra: Abst racts  Volume. 

Glikson, A.Y., Davy, R . ,  and Hickman, A . H . ,  1986, Geochemical data 

f i les o f  Archaean volcanic rocks, Pi lbara Block, Western 

A u s t r a l i a :  B u r .  M in .  Resour .  A u s t .  Record  1986/14 

( res t r i c ted) .  

Glikson, A.Y., Pride, C., Jahn, B., Davy, R. ,  and Hickman, A . H . ,  

1986, Rare ea r th  elements of Archaean mafic-ultramafic 

volcanic sequences, Pi lbara Block, Western Austral ia: - in 

In te rna t iona l  Volcanological Congress Auck land fJew Zealand 

1-9 February  1986 Abstracts  p. 159. 

Glikson, A.Y., Pride, C., Jahn, B., Davy, R., and Hickman, A . H . ,  

1986, RE and HFS ( T i ,  Z r ,  Nb, P, Y )  element evolut ion o f  

A r chaean maf ic- u It ramaf i c  volcan i c  s u it es , Pi1 ba  r a  Block, 

Western Austral ia: B u r .  Min. Resour. Aust., Record 1986/6. 

Hickman, A . H . ,  and Harrison, P.H., 1986, A review of the  

occurrence of, and potential fo r ,  Precambrian conglomerate- 

hosted gold mineralization w i t h i n  Western Aust ra l ia ,  - in 

Geocongress 86: Geol. Soc. South Afr ica, Extended Abstracts ,  

p. 301-306. 
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Lipple, S.L. ,  1986, Creation of geoscience resources: a case 

s tudy  on  the  development and potential evolut ion of a minera l  

explorat ion database (WAMEX) - in Shelley, E.P., (ed i to r )  

P roceed ings  o f  t h e  T h i r d  I n t e r n a t i o n a l  Con fe rence  o n  

Geoscience Information, Adelaide, S .  Austral ia, 1-6 June 

1986, V. 1, p. 231-244, Aust ra l ian Minera l  Foundation, 

Adelaide. 

Lipple, S. L., and Street,  G.J., 1986, Repor t ing requirements 

of t he  1978-85 Mining Act ,  Western Austral ia, - in T i t l e  

management of min ing and petroleum, tenements in Western 

Austral ia: Aust ra l ian I n s t i t u t e  o f  Geoscientists, Seminar 4, 

p. 133-167. 

Myers, J.S. ,  1986, Tectonic evolut ion of Archaean gneisses in 

t h e  Fisknaesset reg ion of south-west Greenland (Chinese), & 
Proceed in gs of In t e r n  at  ional Symposium on Precam br ian C r u s t a l  

Evolut ion, Vol. 3 :  Geol. Soc. China, Spec., Publ., p. 95-115. 

Rothery,  D.A., Hunter, W.M., D r u r y ,  S.A., and Hunt, G.A., 

1986, Large scale geological mapping us ing  a i rborne  thematic 

mapper imagery in Western Austral ia, & Internat ional  

Symposium on Mapping from Modern Imagery, September 1986, 

Ed inbur gh : Remote Sensing Society, Proceed in gs. 

Smith, R . A . ,  and Allen, A . D . ,  1986, The unconfined aquifer and 

effects of urbanisation - Perth, Western Austral ia: AWRC 

Groundwater Systems under  Stress Conference, Br isbane 1986, 

p. 479-486. 

Street,  G.J., and Reid, D. ,  1986, Gamma radiat ion from steel 

dr i l l  casing: Explorat ion Geophysics 17, p. 122.  

144 




