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S1 - SU!!J,!J\RY (Fig. S1/1) 

Duri ng 1969 , field activities were conducted in areas rangine 
from the Bonaparte Gulf Basin in Western Aust r alia to the Austr alian 
Capital Territory in eastern Australia~ 

Field surveys were continued in the West Sur at Basin , fAachattie 
and Bowen Basin Triassic of QiJ.eensland ~ The Bowen Triassic project was a 
continuation of t he detailed sedi mentological s tudy of 1968 . A maj or 
project , which will eventually cover the whole of the Carpentaria Basin 
in nor thern Queensland, was i nitiated . In general the Btratigrap~ 
of the northern part of the Eromanga Basin continues into the s outhern 
part of the Carpentaria Basin. 

The Palaeozoic r ocks of the Warui ck-Drake area of south- east 
Queensland , particularly the Devonian-Permian sequence, were examined in 
detai l by the Texas High party. A reconnaissance examination of Palaeozoic 
rocks flanking the Cl arence-Moreton Basin in New South Wales was made to · 
compare t he section with the similar sequence of the Texas High. 

The joint B.M,R,-U.S.G .S. studY of the Gosses Bluff impact 
structure was completed during the year" The project is an excellent 
example of the advantages of an interdisciplinary approach to a com~lex 
problem. The project team consisted of geologi sts, geophysicists {magnetic, 
gravity and seismic) and petroleum technologists and the results are expected 
to provide the most complete evaluation of an impact structure . aVailabl e. 
The bulletin on the project ehould be publ ished late in 1911. 

The mapping of the southern Precambrian margin of the Amadeus 
Basin (Mann Ranges & Kelly Hills) wss continued with particular attent ion 
d.evoted to metamorphic grades and mineralization . Detailed mapping of 
the nappe complexes along the north- eastern margin of the Amadeus Basin 
was continued ~ Folding and overthrusting of the order of 10- 15 miles 
haa been demonstrated ~ Analysis of the data obtained should pr ovide a 
detailed structural history of this complex area~ 

"'- ... .. . ; loggi ng of water bores in t he Eromanga and Surat Basins was 
continued aurins the year. Gamma-~ and temperature logs were run in 
119 bores and f lowmeter- caliper logs were recorded in 55 bor es • 
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Stratigraphic drilling was continued in the west Surat Basin 
(1950 1 ), Carpentaria Basin (2185 ' ), Bowen Basin (3840') and Ngalia Basin 
(4397') and as in the past has provided valuable stratigraphic information 
in areas with restricted outcrop data. 

Comprehensive palaeontol ogical studies were continued embracing 
most of the sedimentary basins in Australia and Papua- New Guinea and 
utilizing material collected by both E.M.R. and company personnel. Of 
particular interest are the studies by Skwarko on the Cretaceous ammonites 
of Australia, the Tertiary vertebrate faunas "by Plane , Australian 
trilobite faunaS by Shergold and Strusz and conodonts and ostracods by 
Druce and Jonesc 

The systematic study of f oraminifera, particularly from Papua- New 
Guinea and New Britain, and the JUrassic- Cretaceous palynol ogy of Queensland 
have added considerably to stratigraphic information in these areas. 
The installation of a scanning electron microscope should prove to be a 
valuabl e addition to the study of microfossils. 

The photogeology group continued the systematic interpretation 
of sheet areas for field party use . Several special and research 
projects were completed during the period. 

The production of publications and reports remained at a 
satisfactory level with the pUbli cation of 5 bulletins , 3 reports , 
15 explanatory notes and 9 external papers . Eighteen recorda were 
issued. 

• • 

• 
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S2 - GREAT ARTESIAN BASIN 

R. R. Vine 

Personnel: R.R. Vine (part time) 

General: Work during the year concentrated on' preparin~ maps and reports for " 
publication (listed in Chapter 517 under Eromanga Basin). 'Supervision of 
the -contracts for wireline logging of water bores continued. Logging under 
the 1968 contract continued in November and December , 1968, and after a 
break for the wet season in January and February was completed in April 1969; 
operations were in the southeastern Eromanga Basin and western Surat Basin. 
Logging under the 1969 contract started in · July and \vas continuing at the end 
of October; operations were in the Carpentaria Basin and coverage is nearly 
complete . Details of the logging are summarized in Table 10 

Table 1. Logging 1968- 1969 

Month 1o~s obtained 
. . Gamma-r8\}T . Temperature FIO\7meter/ cali per Electric 

<0 November 19 19 14 1 
'" '" December 1 1 1 ~ 

Januar,y- February 

March 14 14 10 

April 8 8 1 

'" 
May- June 

'" July 16 16 9 '" ~ 
August 22 22 3 
September '. 24 24 5 
October 1 ~ 15 ~ -
Totals . 119 119 55 a 



S) - EROMANGA BASI N PARTY 

by 

B.R. Senior 

Personnel: B.R. Senior, J.A. Ingram, B.M. Thomas , Daniele A. Senior 

General~ Mapping of the Eromanga Basin in Queensland was completed in 1968 . 
The early part of 1969 was spent oompiling results and writing reports (listed 
in Chapter 511 ). These included a paper reporting the value of shallow rotary 
core drilling in prospecting for opal . 

S4 - SURAT BASIN PARTY 

by 

R.R. Vine 

Personnel: N.F. Exon (to August ) , A. ~~dvecky 

General : Work was concentrated on compiling results and writing reports of 
mapping in 1968 , and preparing for publication the results obtained during 
the whole of the Surat Basin project ( listed in Chapter 517). This includes 
a summar,y of the geological evolution of the Surat Basin. 

S5 - WEST SURAT BASIN PARTY 

by 

B.R. Senior 

Personnelt B.R. Senior (Party Leader), Daniele Senior, Barbara K. Graham 

Visi tor: R.R. Vine, B. M.R, 18/6/69 - 20/9/69. 

Area mapped: Homeboin , Dirranbandi and St. George 1:250,000 Sheet areas . 

Aircraft survey: A Cessna 182 chartered from Union Air Pty Ltd was flown for a 
total of 15 hours in 3 days , excluding positioning time. It was used to plot 
posi tions of water bores, main roads and homesteads which post- date the aerial 
photography, and for geological reconnaissance . The aircraft saved several weeks 
of field t i me. 
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Drillillg: 
October. 

5. 

A programme of shallow ' stratigraphic drilling W8.s starte d early in 
Progress at 31st October is summarized in ~able 1Q 

Geology; Figure 55/1 is a generalized geol ogical map which ill ustrates the major 
structural features and includes a generalized description . of ,each rock unit. 

The mapped area lies in the, ,southwest p~ of the Surat Basin which is 
separated from the Eromanga Basin partly by the basement Neb-ine RIdge and partly ' 
by the Cunnamulla Shelf. CretaceouB and Jurassic sedi ments in this area of . 
shallow "basement have a combined thickness of approximately 2000 feet. The 
basement surface· slopes gently to the east off the Cunnamulla Shelf and Nebine 
Ridge into the Surat Basin proper. 

Practically all outcr ops are strongly chemically altered , and 
identification of individual rock units is at times questionable . Future 
stratigraphic drilling will be designed to test the reliability of the mapping. 

Cainozoic sediments axe widespread, and occur main~ in two elongate 
depressions (Fig. 55/2) which extend into New South Wales. 

Drillers' logs of water bores r ecord the deposits as drift sand"; graVEd"; 
conglomerate and clay. Stratigraphic drilling is planned to determine the 
nature and age of these deposits. 

HYdrology: During the course of the field work 79 samples of water were collected 
from bores tapping aquifers in Jurassic and early Cretaceous sandstone. The 
head space gas in the sample bottles was ~sed f or hydrocarbon gas by th~ " 
Petroleum Technology Section and A.M.D.E.L. The results were disappointing. 
Of 35 analyses available to date , only 11 indicate the presence of methane. 
Ethane was not d~tected in any of the samples . The results indicate that by 

_, i mpr.oving the sampling technique a worthwhile study could be carried out in 
the future. 

Conductivity measurements were made on all bores visited during the 
field" "work. The results have yet to be evaluated , but previous work in 
adjacent areas has shown that individual aquifers have characteristic 
conductivity values. 



BMR Scout Hole 

Homeboin 1 

Homehoin 2 

Homeboin 3 

St. George 1 

St. George 2 

Dirranbandi 2 

Totals 

6. 

TABLE 1 DRILLING IN "!'IEST SURAT AREA 

(1 to 31st October, 1969) 

Drilled 
(feet) 

450 

170 

480 

240 

390 

220 

1950 

Cored 
(feet) 

29 

30 

20 

20 

10 

20 

129 

Recovery Results 
(feet) 

24 ' 5" Obtained Coreena Member 
cores f or palynology , 
disproved possible 
Careens/Doncaster 
Member contact . 

18 ' 4" 

7 ' 4" 

106'6" 

Obtained Surat Siltstone 
core for palynologyc 
Established Surat 
Siltstone/Coreena Member 
contact ~ 

Established that very thin 
Cainozoic sediments occur 
in the Maranoa River 
valley . Obtained cores 
of Oriman Creek 
Formation for palynology. 

Proved presence of Griman 
Creek Formation below 
thin Quaternary sediments . 

Proved the presence of 
Criman Creek Formation 
below thick Quaternar,y 
sediments. 

Successfully recovered 
cores of fresh Cretaceous 
for palynology. 
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86 - llACHATTIE PROJECT 

by 

B.R. Senior 

Persormel : B. R. Senior , B. K. Graham & D.Ar Senior 

~scussion: The 1iachattie 1: 250 ,000 Sheet area was partly re- mapped during 
August 1969 ~ Mapping of adjacent areas in 1966 made it obvious that the 
geology of the Machattie area was more complicated than the original 
interpretation; in particular the Winton Formation is tm.lch more extensive 
than originally shown . The boundary between the non-marine Winton Formation 
and marine l.1a.ckunda Formation was mapped. An abundant, though restricted , 
fauna of the pelecypod Inoceramus BP~, rare beleumi tes and sharks I teeth were 
found at about 25 localities . Planimetric information on the s heet was 
up-dated. The basis for a second edition of the Machattie Geological Sheet 
is available , if requiredo 

57 - CARPENTARIA BASIN PARTY 

by 

H.F. Dautch 

Organization and Activities 

The Carpentaria Basin Party commenced preparations for its first 
field season in Februar,r 1969 and was in the field from the end of May until 
the end of September. 

The Party mapped the 1: 250 ,000 Sheet areas of Millungera , Donors Hill 
and Burketown, those parts of the Carpentaria Basin in Cloncurry, Dobbyn, 
Croydon and Gilberton Sheets , and began mapping in the Normanton and Georgetown 
Sheets . 

Party personnel were: 

B.M.R. - H.F. Doutch (Party Leader)~ J . Ingram, J . Smart 
Geological Survey of Queensland - K. Grimes 
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As part of the project -

1. J. I ngram mapped Sweers and Benti nck Islands in the company of 
Dr. C. Phipps and others of the Geology Department of Sydney University, using 
a boat chartered f or six d~s. 

2. Forty hours were flown in 10 d~s in a chartered Cessna 182 for the 
purposes of bore spotting and reconnaissance . 

3. A B.M.R. Fox rig drilled 2185 feet in five s cout holes (2 on Dobbyn, 
2 on Cloncurr,y and 1 on Richmond) , including 315 feet of coring with 15% recovery. 

4. The party wo rked closely with the Millungera Gravity Party (BMR), 
which carried out a detailed gravity survey around and between Mts Brown and 
Fort Bowen in the Millungera Sheet area. 

Geology of the Carpentaria Basin (Fig. 51-1 ) 

The st~atigraphy of the northern part of the Eromanga Basin continues 
general~ into th~ southern part of the Carpentaria Basin. 

The oldest rocks in this part of the Carpentaria Basin are quartzose 
sandstone , siltstone and conglomerate which crop out along its eastern margin. 
A condensed and incomplete part of this succession, east of Croydon, was named 
the Gilbert River Formation by earlier workers , a name eventually applied to all 
the Mesozoic rocks in the Gregory R.ahge and their equivalents elsewhere . Vine , 
in his Explanatory Notea for the Richmond Sheet area, divided the formation into a 
lower cross- bedded sandy unit, a middle silty unit , and a partly sub-labile upper 
unit for which he retained the name 'vil bert River Formation'. However, the 
middle unit can be traced into the Croydon area where it is equivalent to most 
of the Gilbert River Formation as origi"'nally defined , and the top unit (Vine 's 
' Gilbert River Formation') was not deposited in the Croydon area. The middl e 
unit, to which the name 'Gilbert River Formation' should eventually be restricted, 
contains pelecypods and brachiopods bet~e~n Croydon and Glenora Homestead, 
but elsewhere is fluviatile in, origin. The top and bottom units have not yet 
been formally named; they are both probabiy fluviatile . All three units were 
undivided on' the accompanying map as a Gilbert River Formation sensu lato 
pending further detailed study of t&e measured sections . Total thickness 
varies from 500 feet for the three units in the Richmond area to less than 200 
feet for the two lower units in the Croydon area. 

The Wallumbilla Formation, which conformably overlies Vine ' s 'Gilbert 
River Formation' in the north of the Eromanga Basin, cqntinues into the Carpentaria 
Basin. Here, most of the formation is concealed by soils and Cainozoic piedmont 
deposits and is known mainly from water bores and scout holes; in the Burketown 
and Karumba wells it has been called the Blackdown Formation, for \vhich the type 
area is further north near Wrotham Park in Cape York Peninsula. The names are 
probably synonyms . Both units are predominantly grey shaly mudstone. In the 
Carpentaria Basin the Wallumbilla Formation is about 600 feet thick; it cannot 
be subdivided at this stage into the members recognized in the northern Eromanga 
Basin. 
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However, conformably overlying the Gilbert River Formation sensu lata 
in the Gilberton, Georgetown and Croydon Sheet areas are scattered hilltop ---­
r emnants of a weathered labile sandstone which originally contained few or no 
quartz grains and which is now leached to a granular cl~ rock. This unit can 
be interpreted as a local basal sandy member of the Wallumbilla Formati on; 
marine pelecypods have been co:p ... ected near Croydon. 

The Toolebuc Limestone conformably overlies the Wallumbilla Formation 
in the Eromanga Basin and cari~oe traced northwarcia into the Carpentaria Basin 
in the Millungera Sheet area. " .... The Kamileroi Limestone in the Dobbyn Sheet 
area crops out sporadically north and south of the type area and appears to be 
the continuation of the Toolebuc Limestone of the northwest Eromanga Basin; 
gamma ray logging, currently in progress , is expected to confirm the identity 
of the two formations. The lithology of the composite unit varies from 
calciluti te and calcareni te to calcareous tmJ.dstone and sandstone . Fossils 
are plentiful 
in the ... est. 
60 feet. 

- fish scales and pel ecypods are common in the east and belemnites 
The thickness of the unit in water bores is between 20 feet and 

Conformably overlying the Toolebuc Limestone in the Eromanga Basin is 
the Allaru !~dstone , a grey mudstone very simil ar to the Wallumbilla Formation. 
The Allaru Mudstone crops out poorly in the Carpent aria Basin, but its 
continuity from the Er ouiBl188- Basin can be demonstrated from \1ater bores and 
scout holes northwards as far as Karumba and Burketown, where it is the lower 
part of the Normanton Formation. 

The unit is also characterized by lenses of cone- in-cone calcareous 
siltstone; and b,y a northward increase in the proportion of sandstone. Some 
calcareous beds ·are fossiliferous . The thickness of the formation in the 
Karumba well is 650 feet. 

Outcrops of the upper part of the Normanton Formation, the youngest 
Cretaceous unit in the Carpentaria Basin, are common between Donors Hill , 
Burketown and Normanton but most have been affected by a deep weathering 
process ( ' duricrusting l ~ associated with an old Cainozoic land surface. Labile 
sandstone and siltstone , locally calcareous, predo.minat e in the format ion, in 
which some beds contain Lower Cretaceous ammonites , pelecypods and belemnites~ 
The upper Normanton Formation is 750 feet thick in the Karumba well . It is 
intended to restrict the rtame 'Normanton Formation' to this upper arenitic 
part. I t i s probably equivalent to the Mackunda Formation in the Eromanga 
Basine 

Cainozoic sediments i n the Carpentaria Basin are rarely more than 
100 feet thick. They can be classed into five groups , four characterized by 

"particular depositional environments and a miscellaneous group which includes 
ferricrete , duricrust , travertine and alluvium. The f our depositional groups 
are (1 ) Tertiary fluviatile sand and pebble beds , deposited in a downwarp in 
the Leichhardt River area. (2) Quaternary silt and clay , derived fro.m 
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Cretaceous mudstone formations and deposited by an ancestral Flinders River and 
its tributaries between the Eromanga Basin and the Gulf of Carpentaria~ 

(3) Quaternar,y quartzose sands, which spread out as a wide piedmont apron west 
and south of the Gregory Range, and which are the erosional product of the 
Gilbert River Formation (sensu lata) and older igneous and metamorphic rocks 
of the range . (4) Pleistocen; ~recent 'beach rock and sand, occurring as a 
well preserved series' of successively abandoned strands parallel to the present 
shores of the Guli' of Carpentaria. 

The structure of the southern part of the Carpentaria Basin is 
essentially an asymmetrical basin, pr obably fault controlled along its 
western margin in contrast to a regional dip west of iO-1° along its eastern 
margin . However, post-depositional uplift along the axis of the basin , 
between Julia Creek and the southeast corner of the Gulf of Carpentaria, 
produced the faulted basement inliers of Mts Brown and Fort Bowen in the 
Millungera Sheet , and an upwarp of the dUIicrust further north, to which the 
downwarp in the Leichhardt River area was complementary. Uplift of Cretaceous 
rocks and basement to form the Gregory Range probably occurred during the same 
tectonic episo~e. 

Basement Rocks 

Basement rocks cropping out along the western margin of the Basin 
were not SiY'stematically examined. 

In the hlillungera Sheet, along the axis of the Basin, the inliers of 
:. ~ Mts Brown and Fort Bowen are east-til ted fault blocks on both geological and 

geophysical evidence. Mt . Brown is composed of schist and undoubtedly is part 
of the Carpentaria Basin basement - Unmetamorphosed sandstone and conglomerate 
(at Mt. Fort Bowen) may be part of tHe sedimentary sequence in the basin rather 
than basement rocks. 

Around the Basin ' s eastern margin, basement rocks were mapped in a 
number of places; in the Georgetown Sheet the Inoruni Sandstone was re- examined; 
no fossils were found, but on tectonic grounds its age is more likely to be 
Triassic than Jurassic. Basalt and dolerite occur as inliere in the Inoruni 
Sandstone; they appear to be part of a Permian (?) basic province not previously 
recognized. I~ the Gilberton Sheet area previously unmapped Precambrian 
rocks were found to belong to an older gneiss and almandine amphibolite suite 
and younger granite and upper greenschist suite . The younger suite resembles 
the Cape River Beds in the Hughenden and Ch~ters Towers area; roof pendants in 
grani te in Clarke River ·Sheet were mapped as similar units. The Burdekin 
Hi ver Fault Zone appears to separate the high and low grade metamorphic domains. 
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S8 - BOWEN TRIASSIC PARTY 

by 

P. J. Alcock & A.R~ Jensen 

Personnel : P.J. Alcock , A.H. Jensen (6/8/69 to 10/9/69) 

Duration of Field Work: 24/5/69 to 24/9/69 

Drilling: Thirteen holes were drilled with a B.M. R ~ Fox rig during the period 
3/6/69 to 25/1/69 . The drilling was undertaken to obtain corea and cuttings 
for palynology and sedimentology studies~ Details of the holes and some 
preliminary results are shown in Table I ~ 

Rewan-Clematis Study: Prelimin~ examination of all sandstone samples from 
measured s t r atigraphic sections in the Clematis Sandstone and Rewan Formation 
confirmed the basic three- fold subdivision (Rewan Formation, lower a~d upper 
Clematis Sandstone) made in the early part of the study. A re- examination 
of cross stratification measurements suggests that the pr ovenance of the Rewan 
Formation and Clematis Sandstone varies f rom area to area, but it is the same 
for both units in any one area. On the basis of the combined results of field 
observations, preliminar,y petrographic study , and heavy mineral analysis , the 
Lower a~d Middle Triassic sequence can be divided into about fifteen lithological 
units each having a distinct mineralogical composi tion and provenanceo It i s 
hoped that this type of investigation will be carried to the subsurface in the 
near future~ 

As a part of a second , more detailed, phase of the study detailed 
drawings of good exposures of the Clematis Sandstone and Rewan Formation were 
made duxing a short field season in August and Septembere Most of the 
exposures were approximately 100 feet long and 100 feet high. Preliminary 
analysis of this work shows that in the Clematis Sandstone each of the 100 beds 
examined can be placed in one of seven categories based on grainsize , thickness , 
stratification ~e, and nature of lower boundary surface. 
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Moolayember Study: Preliminary results of heavy mineral studies indicate 
that stable varieties predominate in the riorthern and southwestern areas of 
outcrop while less stable minerals are common in the southeast . This pattern 
is reflected in the high proportion of volcanic lithic grains in sandstones 
of the southeastern area and supports the idea of derivation from a nearb,y 
volcanic souroe. TitaniferouB hea~ mineral s make up a large propor tion 
of the r esidues f rom all areaso 

Molluscs of probable freshwater or~g~n were collected from the upper 
part of the Moolayember Formation in the southeastern area of outcrop . This 
is the first known occurrence of a freshwaten f~a in the unit . 

Detailed work on outcrops in the southwestern part of the basin 
has shown that the upper and lower parts of the formation, distinguished i n 
earlier work, exhibit distinct sedimentation patterns . Both units have 
features typical of fluvial sediments but the gross characteristi cs of each 
suggest that different fluvial systems or different parts of the same syste,m 
were involved. The change in sedimentational pattern at the boundar,y between 
t he l ower and upper units is accompanied by a sharp increase in lithic content 
of the sandstone. 
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TABLE I DRILLING - BOWEN TRIASSIC P,ulTY , 
1:250,000 Hole Grid Refo Total Footage Core Logs Formations - Water Preliminary results & 
Sheet Noo depth Cored ree. run 

, 
remarks , 

(feet) (feet) , , 
. 

Baralaba 1 28118930 330 40 29 Electric, Mool8j"ember Fro. I Dri lling across strike 
SG55- 4 gamma of Mool~ember Formation 

Baralaba 2 27988920 340 30 24i Electric, Mool~ember Fm . 
, supports division into , 

SG55-4 gamma 
lower san~ conglomeratic 
unit with minor mudstone 

Taroom 1 27798876 370 40 36 Electric, Moolayember Fro . and an upper unit of 
SG55-8 gamma interbedded mudstone and 
Taroom 2 27438842 360 ." . 40 37i Electric, . 'Moolayember Pm . lithic sandstone. The 
SG55-8 gamma boundary is gradational 

Taroom 3 , 27308832 410 55 53i gamma Precipice Sst . , but may be taken at the 

SG55-8 Moola,yember Pm. topmost conspicuous 
conglomerate bed. 

Taroom 4 27668864 350 40 38i Electric , Moolayember Fm. 
SG55-8 gamma --
Mt . Coolon 2 63943588 370 40 38 Electric , Teviot Fm. , 700 gals/ Tuffaceous sandstone 
SF55-7 . gamma Carbox-Ough hr. at in Teviot Fm. 

Sst .,". 100' 
Mt . Coolon 3 63763613 310 30 27 Gamma Teviot -Fm. , 1000 gal./ Tuffaceous sandstone 
SF55-7 . . Carborough Sst. hr, at 300' in Tevi ot Fm • 

Mt. Coolon 4 64983508 200 40 38 Electric , Rewan Fm~ Five holes drilled 
SF55-7 gamma 100- 200' apart in 
Mt. Coolon 5 64983508 200 40 38 Electric , RewanFm , cross pattern to study 

SF55-7 gamma size, shape and 

Mt . Coolon 6 64983508 200 30 28" ElectriC , Rewan Fm.. orientation of the 

SF55-7 gamma sedimentary bodies . 

Mt. Coolon 7 64983508 200 40 38 Electric , Rewan Fm. 
SF55-7 gamma 
r'(t . Coolon a 64983508 200 30 28 Gamma Rewan Fm~ 
SF55-7 

Total Drilled 3840 495 454i 
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S9 - TElCAS HIGH PARTY 

by 

F. Oigers 

Personnel: F. Oigers and P. O. Flood 

Visitors: Dr. J . M. Dickins spent three weeks with the party collecting 
Permian fossils in the Drake region of New South Wales , at Glenmore and 
Alum Rock homesteads , and in the W~1ick fault blocks . W.J. Perry accompanied 
the party on a r econnaissance t r ip through the Palaeozoic rocks of northeast 
New South Wales and southeast Queensland. Professor D. Hill and Dr. Chapman 
of t he University of Queensland visited the party for two "days . They were 
shown the Permian- Carboniferous unconformity east of Limevale and at Alum 
Rock homestead" 

Duration of fi eld work : 28/4/69 to 1/7/69 

A seven week field trip was made in t he Warwick-Drake region to 
examine, in SOIDe detail , the Devonian and Permian sedimentar,y sequences, and 
a ten-d~ reconnaissance traverse was made through the Palaeozoic r ocks in 
southeast Queensland and f lanking the Clarence-Moreton Basin in New South 
Wales to compare these rocks with the Palaeozoic s t rata of the Texas High. 

Devonian rocks cr op out south of Warwick on the northeast margin 
of the Texas High where the Mesozoic rocks of the Clarence- Moreton Basin 
onlap the basement rocks. The sequence i s Lower Devonian and ol de r 
and has been mapped as the "Silverwood Series" (Richards & Bryan, 1923) 
and Silverwood Group ( Lucas , 1959). A twof old subdivision into a 
dominant ly volcanic unit at the base followed by a sedimentary sequence 
was recognized but not mapped out by Richards and Bryan. 

The Silver.'1ood Group , '7hich is estimated to be about 14 , 500 feet 
thick , is here subdivided into three formati ons which consist from the 
base upward, of 6000 feet of fine- grained andesitic tuffs and silicified 
fine- grained sediments (Risdon Stud Formation) , 4,500 feet of coarse- grained 
andesitic pyroclastics and flows with some sediments, i ncluding fossiliferous 
limestone lenses, mainly near its ItoP (Connolly Volcanics) , and 4, 000 feet 
of sediments including olive green mudstone , chert, l ithic s andstone; 
limestone and intraformational congl omerate (Rosenthal Creek Formation) ~ 
Neither the top nor the bottom of the Silverwood Group is exposed , and the 
thickness of 14 ,500 feet must be regarded as a r ough estimate. Rich 
coral faunas in limestones near the top of the Connol ly VolcaniCS and in 
the Rosenthal Creek Formation indicate a Lower Devonian age f or the upper 
part of the group ; the Risdon Stud Formation could at l east partly range 
down into the Silurian, (Fig. S9/1) , 
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The Carboniferous rocks of the Texas High, previously described 
by Olgers and Flood (BMR Rec. 1969/29), were not re-examined. 

The Permian sequence between Rivertree and Drake in New South 
Wales was remapped and four units were recognized. They comprise, f r om 
the base upward: at least 2,000 feet of conglomerate , mudstone and 
sandstone (Paddys Flat Formation), 1000 feet of mudstone (Razorback Creek 
Mudstone), 1500 feet of coarse-grained pyroclastic rocks (Drake Volcanics) 
and 500 feet of mudstone (Gilgurry Mudstone) . The Paddys Flat Formation 
unconformably overlies Carboniferous rocks and is unconformably overlain 
by Mesozoic strata. The unit is exposed only east of the Carboniferous 
sequence , and its relationship to the Razorback Creek Mudstone, the oldest 
unit exposed in the small graben west of the Carboniferous rocks t is not 
known. (Fig. 89/2) . 

A ten- day reconnaissance traverse was made through the Palaeozoic 
rocks "of southeast ~eensland and the margins of the Clarence-Moreton Easin 
in New South Wales to compare these rocks with the Devonian, Carboniferous 
and Permian strata of the Texas High in the Goondiwindi and Warwick Sheet 
areas. Four distinctive sequences can be recognized within the 
"Palaeozoics": 

i) The ol dest rocks in the r egion are the Rocksberg Greenstones and 
Bunya Phyllite near Brisbane and the Nambucca Beds on the north coast of 
New South Wales~ They are of pr e-Devonian age . 

ii) A sequence of rocks dominated by interbedded greywacke and 
mudst one flanking the Cl arence-Moreton Basin (Fitzroy Beds) and extending 
northward into the Brisbane area (Neranleigh-Fernvale Group)~ These rocks 
are very " similar to the Lower Devonian and Carboniferous sediments of the 
Texas High. The Neranleigh- Fernvale Group unconformably overlies the 
Bunya Phyllite north of Brisbane, and the Fitzroy Beds are faulted against 
the Nambucca Beds. 

iii) Probable Permian rocks in the DIAguilar Range and environs north­
west of Brisbane between Fernvale and Laceys Creek School . 

iV) Mesozoic rocks at" Burleigh Heads (below Tertiary basalt) and 
North Burleigh south of ~outhport . 
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S10 _ NGALIA BASIN - STRATIGRAPHIC DHILLING 

by 

T. Nicholas 

Personnel: T. G. Evsns, T. Nichol as (22/7/69 to 3/9/69) 

Visitors: W.J . Perry (16/9/69 to 20/9/69), A.T. Wells (16/9/69 to 20/9/69) . 

Duration of dril ling: 20/7/69 to 20/9/69 

Geological results: The regional geology of' the llgalia Basin has now been 
completed following the preparation late in the year of two preliminary mapa 
and recorda (1969/85 snd 1969/89) dealing wi th the Napperby and Lake Mack~ 
Sheet areas respectively. A reoord Bummarizing the geology of the basin as 
a whole i s being compiled by A.T. \'fells. 

Stratigraphic dri lling: Because of lack of outcrop or very poor exposure in 
the centre of the Ngalia Basin, a programme of shallow stratigraphic drilling was 
undertaken during August and September to obtain a better understanding of the 
subsurface stratigraphY. 

Eight stratigraphic holes were programmed under contract to the BMR 
by Intairdril (Aust . ) Pty. Ltd using a Gardner Denver 15W rig and both mud and 
air drilli~ techniques . All drilling sites were located on the Mount'Doreen 
Sheet area tsee accompanying map) . Holes Mount Doreen No., 7 , BB, 9 , 10 and 
13 were positioned on B~lR and GAl seismic traverse lines with the object of 
identifying shallow seismic reflecting horizons . Holes Mount Doreen No. 11, 
12 and 14 were either drilled to verify structural interpretations in certain 
areas or else to determine what f ormations were pr esent at shallow depth. 

Self potential, resistivity and gamma- ray logs of all holes were run 
with a WIDCO 2000 ' logger. 

Total footage drilled was 4,397 feet ; 72 feet of core were recovered and 
in all hol es cuttings were taken at 5 f oot intervals. 

Drilling results: 

Mount Doreen No.1 - drilled to 375 feet at the northern end of BMR seismic 
traverse A between dolomite of uncertain age to the south and Precambrian 
basement rocks to the north. Hole intersected 190 f eet of fine grained , thinly 
laminated, brown claystone and 185 feet of steeply dipping, very fine grained , 
w~, greenish argillite tentatively correlated with the basal green shales of 
the Proterozoic Mount Doreen Formation , exposed a few miles to the east. The 
dolomite cropping out t o the south of Mount Doreen No.7 is now r egarded as the 
upper part of the Mount Doreen Formation. 



110' j'>' 
MOUNT DOREEN SHEET AREA , N. T. 

'" ." 
c,. ,HO,r."" • ,- , 1 ,.-_ ,0 .. :.:1 

01< r ... oHC#I '" 

" ':A "8~"''' 

'.:." ',,~ "-

......... . '"." <.J.~I.~. 

~., ... ~-.. -. 
,.~ . ..... ~ ..... 

-...- ..... .,-- .~-..". 

.:.. ... " " '''.' ---, ... ~ , ... , .. ".~ ." .. ~ 
....... p - ' ....... . .:..-, " . . J< 

~ :.., <-"-< ,.......,··'-r 
...----. :"- ~." 

'? ;o<oJ ..... r.I .... ~ ... _ 
y ."--.. ~., ~.,. ,_."._, .. ",.-. .... .... "-'''' '"" -'... ..:- ~ .,' 

'--------'--~.' ... r~'-... ~- . , . ~~ .. 
~·,~ · .. i"~,, .. ". 
I 

,,"t"'''4 ~1 . " 

.' 

-,.,.~., 

":='-~ 
~---;...-

Y', ~ 
(f) d 

r-;y~ 
•. ~ 

Q ~ rt 

sc.u4 

.$" S "'ff_"' " __ "-""-', _______ ''-______ 1'-____ .' 

r._ 
& 

Fig. S 10/1 
I.U'<C· 

" 

c. 

\ 
'w~ 

", 
~ ..•. 



Mount Doreen No . 8 - two holes air drilled on the southern end of B~{R seismic 
tr~erse A were abandoned at 130 feet and 235 feet respectively due to hole 
caving and partial collapse caused by excessive water flow, estimated as 
20 ,000 to 30 ,000 gallons/hour. A third attempt at a new site slightly to 
the north was drilled using mud , and reached a total depth of 717 feet ~ The 
reflecting hor izon indicated from seismic traverses was penetrated at 
360 feet and is a fine grained , grey, oolitic in part , porcellanitic rock . 
The bottom hole core encountered a dark grey , laminated, pyritic sandstone with 
thi n interbedded black plastic cl~s . Until laboratory studies are undertaken, 
no attempt at correlation with outcrops can be made . 

Mount Doreen No.9 - drilled to 800 feet using mud, cased to 348 feet . The hole 
was s i ted on the northern end of BArR seismic t raverse J with the aim of identif,ying 
an intermediate reflecting horizon which projects to the surface near this point . 
This reflecting horizon, which consists of dolomitic limestone with thin silty 
interbeds , was intersected at 695 feet after passing through 125 feet of 
Tertiary- Quaternary? sandstone and silcrete and 570 feet of red and purple 
micaceous , sandy siltstone . The hole bottomed at 800 feet i n a slumped and 
brecciated red- brown siltstone with interbedded coarse, greenish sandstone. 
It has not so far been possibl e to relate the sequence f OlUld in Mount Doreen 
No. 9 to outcropping f ormations in the Ngalia Basin ~ 

MOlUlt Doreen No o 10 - drilled to a depth of 530 feet on the western end of GAl 
seismic traverse line 2 in the area of an aeromagnetic high. Encountered 
arkosic, pebb~ sandstone with green shale interbeds containing fragmentary 
carbonaceous material. It is hoped t hat palynological examination of this 
core will verify the q arboniferous age assigned to this f ormation . Tentative~ 
correlated on the basis of similar lithology with the Carboniferous Mount 
Eclipse Sandstone .• 

Mount Doreen No. 11 - drilled to a depth of 590 feet to the south of an outcr op 
of Proterozoic Vaughan Springs Quartzite with the aim of penetrating Proterozoic 
sediments or Precambrian basement rocks . Sediments encountered were calcareous , 
gypsiferous green and grey clay , believed to be Tertiary-Quaternary? in age . 

Mount Doreen No. 12 - site situated s outh of an outcrop of Ordovician? Kerridy 
Sandstone . The hole terminated at 610 feet after passing through ?Tertiar,y 
sandstone , Kerridy Sandstone and an arkosic conglomeratic sandstone with green 
siltstone pebbles which is probably part of the Kerridy Sandstone. 

Mount Eclipse No. 13 - drilled at the end of ~{R seismic line 2 with the object 
of determining the nature of the concealed f ormation lying between outcrops of 
Proterozoic Vaughan Springs Quartzite and Ordovician? Xerridy Sandstone. Hole 
terminated at 594 f eet after passing through dark grey , possibly carbonaceous 
siltstone and fine grained, pale grey sandstone . No r ocks of similar lithology 
occur in outcrop in the Ngalia BaSin, and hence no attempt at correlation has 
been made at this stage ~ 
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Mount Doreen No. 14 - drilled to intersect a known f ossiliferous horizon 
\vi thin a sequence of Cambrian dolomite and ail tatone . Hole terminated at 
180 feet after encountering a continuous sequence of red-brown, micaceous, 
dolomitic siltstone. Core r ecovery was unfortunately very poor and as the 
hole was dry only a gamma-r~ log was obtained. 

S11 - GOSSES BLUFF IMPACT STRUCTURE 

by 

D.J. Milton (U.S . G.S. ) 

This joint D.M.R.-U.S.G.S. projec t commenced in 1967 and has included 
detailed geol ogical studies, core drilling, and magnetic, gravity and 
seismic surveys - the latter surveys by the Geophysical ' Branch of the 
Bureau. The .field work was completed during 1969 and the results are being 
evaluated fo r publi cation by B.M.R. in a joint U.S. G. S.-B.M.R. bull etin. 

A brief field season in 1969 by D. J . llilton waS devoted to geologic 
stu~ of the outer zones of the Gosses Bluff structure and t o l iaison with the 
geophysical parties . Geologic mapping and the seismic ·data together i ndicate 
a bowl of disruption somewhat smaller than had been envisioned previously. 
The area of more or less uniformly vertical outward- faci ng strata occupies a 
circular area about 16 kilometers i n diameter, which presumably approximates 
the area within the rim crest of the f ormer crater. Sever ely disturbed strata 
are found beyond this limit for three or four kilometers in some sectors, but 
these are in sharply limited pat ches and from seismic evidence do not extend to 
great depth. Thes e are apparent ly remnants of the rim of the crater, where 
shall ow outward thrusting dOminates. 

Additional occurrencea of thermally metamorphosed breccia were found 
around the Bluff. These are commonly obscure on the ground but clearly marked 
by aeromagnetic anomalies . Their distribution suggests that the plain around the 
Bluff is a stripped surface approximati ng the base of the shocked br eccia. One 
particularly significant outcrop lies at t he very base of the outer Bluff \vall , 
which indicates that the present Bluff is not merely an erosional feature but 
was a central peak, buried to an unknown depth by melt breccia. 

Computer analysis of the shatter cone data collected in 1968 (uith a few 
additional measurements in 1969) is in progress. If the beds are restored to 
horizontal at elevations appropriate to their str atigraphic position, the cone 
axes point to a fo cal zone above the center of the Bluff. The foci of cones in 
different str atigraphic units are spread verticall y within this zone . The 
simplest interpretation of the spread is that it is a result of the increasing 
inward as well as upward displacement of the rocks from the outside of the 
structure to the center. 



It appears that the pre-erosion f orm of the crater can be recovered 
more closely than was expected. The geologic mapping with the seismic and 
gravity data on the subsurface, and particularl y the shatter cone data, should 
also all ow the displacement vectors throughout the structure to be determined 
to a degree considerably better than in any comparable" structure yet studied. 

Two independent dating methods indicate a Lower Cretaceous age for 
the Gosses Bluff event. A K/Ar date of 1)) ~ 3 m. y . was measured on a 
specimen of sanidine- rich pumice that forms one of the minor rock t ypes 
in the Mt~ Pyroclast melt breccia (R. Marvin , USGS Branch of Isotope Geology) . 
Fission track dating annealing of zircon and apatite from baked breccia 
recovered from drill holes beneath the melt breccia i s sti ll in pr ogress , but 
a preliminary date ' of about 120 m.y. is currently indicated (C.W. Naeser and 
D.J. Milton, USGS) . Aside from the significance for Gasses Bluff itself , 
this pr ovides one of the few reference points , either absolute or stratigraphic, 
in the Mesozoic history of central Australia. In particular it pl aces an 
upper limit on the age of the summit surface of the lAacdonnell and James 
Ranges, with w~ch the summit surface of Gosses Bluff may be correlated. 

Petrographic study of the Mt. Pyroclast breccia i ndicates transformation 
to noncrystalline phases (probably including both truly melted rocks and 
glasses produced b,y shock at subsol idus temperatures ) followed by a period 
of recrystallization at high temperatures , as might be expected at the base 
of the melt breccia zone. Much of the free sili ca crystallized as tridymite 
(since inverted back to quartz) , and high- temperature sanidine and several 
zeol ites (heulandi t e , chabazite , and stilbite) also formed . Processes during 
the stage of recrystallization were not isochemical . For example, most of 
the 12.6 percent of R20 in the material used for dating Unlst bave been acquired 
from aqueous sol utions rather than been present ih the shale(?) precursoro 

Persormel: 

S12 - PETERMANN RANGES - ARLTUNGA PARTY 

by 

D. J. Forman, R. D. Shaw, and M. Kahn 

D.J. Forman, R.D. Shaw , G. Bradle~ (A. N.U. 3/6/69-1 3/6/69) , 
M. Kahn (A. N.U. 17/7/69 - 28/8/69) , B. Hobbs (A. N.U. 17/7/69 -
22/7/69) , W.B. Dallwitz (B . M.R. , 19/8/69 ~ 23/8/69) , J .N. Casey 
and E.C . Druce (B.M.R. 22/8/69 c 23/8/69) . 

Durati on of field work: 1st June 1969 to 28th August , 1969 . 
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Projects : 

(a) Regional mapping of Mann Ranges in southeast corner of Petermann 
Ranges Sheet area and Kelly Hills in Ayers Rock Sheet area; (b) Detailed 
mapping of ArltWlga Nappe Co.mplex: Ruby Gap · - Atnarpa area; White Rarl8e area; 
ArltUnga Gold Fields area and part of Winnecke Gol d Field area. (c) Metamorphic 
mineral .reconnaissance on parts of Hermannsburg, Alice-Springs and Ayers Rock 
Sheet areas. M. Kahn of the Australian National University worked with the 
field party and mapped an area of the Arltunga Nappe Complex near Atnarpa. 

Geology: 

Mann Ranges - Kelly Hills : The Mann Ranges consist of gneiss and 
granite intruded by mafic dykes . The gneiss , granite and mafic dykes have 
all been metamorphosed and now typically contain hornblende , diopside, garnet, 
feldspar, with or "without quartz. A thrust marked by ~lonite occurs along 
the northeast part of the range . A thrust fault marked by m;y1onite and 
pseudotac~lite was mapped cutting the granite , gneiss , and mafic dykes of the 
Kelly Hills lO 

Ruby Gap area: The Heavitree "Quartzite and Bitter Springs Formation 
of the Ruby Gap area were mapped at a scale of 1:24 , 000 by Forman and Shaw. 
The mapping reveals a structure (Fig. 512/1) that probably resulted by thrusting 
from north to south. The autochthonous Heavitree ~artzite and Bitter Springs 
Formation are folded about east-west axes that dip steeply north. The 
movement of these east- west trending folds is consistently north to south . 
The autochthonous rocks are overlain by several thrust sheets of allochthonous 
Heavitree ~artzite and Bitter Springs Formation and these have in turn been 
overthrust by allochthonous Arunta Complex . The s trata in each thrust sheet 
face upwardso All the allochthonous rock has a strong lineation trending 
north- south. A reconstruction of the thrusting sequence by which such a 
structure may form is given in f igure 51 2/1 (B_E). 

Ruby Gap - Atrrarpa Area 

The area was mapped by M. Kahn between the middle of July and the end 
of August " The area forms part of the Atnarpa Antiform structure and extends 
eastwards to~ 8 miles from a point about 2 miles east of Atnarpa homestead. 

The oldest rocks are the Arunta Complex, an assemblage of metamorphic 
and intrusive igneous rocks of many lithologies. The Arunta Complex i s 
overlain by the Heavitree Quartzite, with about 40 to 50 feet of arkosic , 
coarse- grained and pebbly quartzite at the base . Stretched quartz pebbles 
as ll!Uch as 1t inches long occur wi thin the basal beds about 3 miles east of 
Atnarpa homestead on the northern flank of an east- west range . The lower 
part of the Heavitree Quartzite is maSsive to thick bedded and appears 
lighter- toned on aerial photographs. The upper part is predominantly thin 
bedded and appears darker toned on the photographse It is possible to map 
them as separate units in most parts of the area. Bitter Springs Formation 
which is essentially a dolomite in the area overlies the Heavitree Quartzite, 
but its total thickness is not exposed. 
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The layering in the rocks is parallel to the bedding. A second 
cleavage has developed at a few localities especially in the hinges of 
folds . Lineation in most cases ~s defined by the fo l ds axes or by the 
linear arrangement of quartz grains in the Heavitree Quartzite . 

The most prominent structures in the area appear to be two 
antiforms (Fig. 512/2) separated by a f olded thrust fault . The axes of 
these antiforms and associated small folds plunge westward at angles 
generally var,ying from 15 to 25 degrees . A few small f olds (exposed in a 
valley) are doubly plunging. The northern limb of the western antiform 
is overturned as the'Heavitree Quartzite underlies the Arunta with basal 
pebbly beds in be tween (Fig. 512/2). The structure in the western antiform 
is further complicat~d by the presence of the upper part of the Heavitree 
in its core at the western end. Later folds have developed about north- south 
axes. 

Most of the contacts are faul ted . The older faults are thrusts 
parallel to contacts; the thrust separating the two antiforms continues 
around the eastern antiform. The younger faults cut across the east- west 
structures and can be termed strike-slip faults~ 

White Range - Arltunga Goldfield area: 

The Heavitree Quartzite was mapped in detail by D. J. Forman. It is 
predominantly a white , medium- grained quartzite but the following units have 
been mapped within it: (1) A basal conglomerate 0 _ 20 feet thick containing 
el ongate pebbles, cobbles and boulders of quartzite in a coarse-grained 
quartzite matrix , separated by white quartzite from (2) a thin- sericite- quartz 
schist associated with a thin sequence of platy quartzite and a thin sequence 
of coarse- grained quartzite with very fine pebbles of vein quartz; separated 
by white, medium- grained quartzite from (3) 100 feet or more of yellow- brown 
coarse- grained, cross- bedded pebbly quartzite . The pebbles are of elongate 
vein quartz, separated by white medium-grained quartzite from (4) platy 
quartzite with some interbedded slate and sericite quartz schist which are 
overlain directly by slate and carbonate of the Bitter Springs Formation. 

The lineation shown by elongation of quartz grains and of pebbl es 
is almost entirely north- south. The e longation of the pebbles is due to 
stretching ; they can be observed in places , in various stages of necking and 
probably rupturing. The pebbles lie flattened in the plane of schistosity~ 

The schistosity and elongate pebbles are in turn re- folded by strain-s l ip 
fo l ds whose axes have several orientations and form conjugate sets at 
several localitieso 

The detailed map pattern within the Heavitree Quartzite is complex and 
has not been analysed yet . However, the Heavitree Quartzite dips at shallow 
angles beneath the Arunta Complex over most of th~ area mapped and within 
about 20% of this area the quartzite can be proven by stratigraphy to be 
overturned. The !runta Complex at t he contact with the Heavitree Quartzi te 
is also overturned at a number of localities as the Arunta Complex directly 



everlies the basal cenglemerate member ef the Heavitree Quartzi te , which in 
turn everlies a white quartzite . At ether lecalities units ef the Heavitree 
Quartzi te dip beneath the Arunta Complex and these can also. be shown to. face 
downwards, on stratigraphic evidence , at a number of localitiese Where 
units of the Heavitree Quartzite can be proven to face upwards they generally 
overlie the !runta Cemplex in the everturned limbs ef dewnward facing 
antiferms . These downward facing antiforms present a strell8 case for 
regio.nal everturning in the area and suggests the Arunta Complex - Heavitree 
Quartzite co.ntact lies on the lower limb ef a recumbent anticl ine of large 
dimensions ( 15 miles acress the strike). 

Important Cenclusions: 

1. The nappe at Ruby Gap is the resul t ef over- thrusting frem north 
to south (10 miles). 

2. The "nappe in the \Vhi te Range - Arltunga areas is probably due to. a 
combination of recumbent folding and overthrusting frem the north 
to the south (15 miles). 

3. The Wbi te Range Nappe and the Winnecke Nappe are the same nappe (and not 
separate nappes as reported in B.M.R. Repert 103). This nappe overlies 
the nappe exposed at Ruby Gap. 

Arltunga Structural Study 

by 

A. J. Stewart (Yale University) 

Duration of field work: 1st November 1968 - 14th January 1969 

Area mapped: Western part ef Arl tunga Nappe Complex . " 

Geology 

The Arltunga Nappe Complex , situated on the north- eastern margin of the 
Amadeus Basin, consists of two main parts , a large fold nappe in the west 
(itself with " a lower and" an upper lobe) , and a group of thrust nappes in the 
east~ The complex has been warped about two mutually perpendicular axes, a 
north- south synformal axis and an east-west antiformal axis, so that the fold 
nappe is saddle-shapedo The present ground surface thus provides a section 
through all but the uppermost parts of the nappe . Field work for this study 
was carried out in the western or lower part of the fold nappe (Fig. S12/3) 
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and in the autochthonous rocks to the west of the nappe, and formed part of an 
investigation into the processes of emplacement of the nappe . The work 
consisted of the measurement of mesascopic structural elements, and the collection 
of oriented rock specimens for microscopic and isotopic analysis . 

The fold nappe (or 'Winneoke - White Range Nappe ' ) consists of a 
heterogeneous, crystalline core of old basement rocks of the Arunta Complex, 
and a sedimentar,y envelope of Heavitree Quartzite and Bitter Springs Formation. 
The old metamorphic grade of the basement rocks is of the amphibolite facies t 
but the later emplacement of these rocks into the core of the nappe was 
accompanied by greenschist facies metamorphism that caused widespread 
r etrogression of the amphibolite facies assemblage . The reactivation also 
formed new structures in both the basement rocks of the core and the sedimentary 
rocks of the envelope, and these s tructures show pr ogressive changes from 
south to north across the nappe (Fig. S1 2/3) . 

Basement Rocks 

The basement r ocks of the autochthon are foliated ( including lithologic 
layering, schistosity, and planar grain orientation ) and lineated (linear grain 
orientation) , and also show several episodes of superposed folding . The 
basement r ocks in the southern part of the nappe show structures similar to 
those of the autochthon. Lineation (Fig. 512/4a) and foliation ll-axes 
(Fig. 512/4b) in the gneisses trend north- west/south- east or plunge 500 east , 
and so bear no relation to the macr oscopic B-axis of the "nappe, which plunges 
gently east at about 100 as a result of the synformal warping. The mesoscopic 
f old axes in the gneisses also trend generally north- west/south- east 
(Fig. 512/4c) , and the folds are mostly inclined or upright . I n the central 
part of the nappe, the lineation of the gneisses takes on a moderate northerly 
plunge (Fig. (512/4d), and farther to the north it is joined by a new , north­
dipping foliation (Fig. 512/4e) which affects all the rocks~ Both the 
lineation and foliation become more intense to the north. Folds in this 
area are reclined~ and their axes also plUnge moderate~ north (Fig~ 512/4£) . 

Heavitree Quartzite 

Poles to bedding from the whole western part of the nappe define a 
n - axis which plunges gently east , parallel to " the B-axis of the nappe 
{Fig ~ 512/4g). In the autochthon and in the southern part of the nappe, the 
Heavitree Quartzite is virtually undeformed and unmetamorphosed ; pseudopebbles 
in the sandstone beds and phenoclasts in the conglomerate beds show no distortion, 
and the clay content of the rock is unaltered. Diffuse, irregular quartz veins are 
common in the sandstone. Deformation lamellae in quartz grains are visible in 
thin section. Farther to the north the bedding becomes uneven and in places 
brecciated, and quartz veins have sharp, well defined margins . Foliation 
(gently north-dipping) without lineation first appears in the quartzite 
r anges south of Paddys Plaine However this foliation cross-cuts the folds 
in the quartzite and shows no geometric relation to them, and so it may have 
been caused by the arrival of the later, upper part of the nappe over the lower 
part. Pseudopebbles here are flattened in the foliation plane , and show a 
strain of approximately 35 percent . Clay has altered to sericite. On the 
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northern and eastern sides of Paddys Plain, the quartz i te exhibits a north­
plunging lineation (Fig. S12/4h) , a north-dipping fol iation (Fig. S12/Fi) , and 
isoclinal recumbent to reclined folds which also plunge gently north (Fig. S12/4j) . 
Pebbles are elongated north- south by several hundred percent , and serici te is 
coarser. As i n the basement rocks , the lineati on and fol iation become more 
intense to the north. A set of upright, concentric to disharmonic folds with 
east-west axes post- dates the reclined folds , and a l so f ol ds the foliation and 
lineation (Fig. S12/4h) in the quartzite. Both the quartzite and the basement 
rocks exhibit two sets of upright kink bands , one striking east-west, the other 
nor th- south; i n places these curve into each othero 

Conclusions 

The data indicate that a temperature gradient existed in the nappe 
during its emplacement, uith cooler rocks in t he south and warmer rocks in the 
north, and that there was also a str ain gradient in the nappe , the amount of 
strain ranging from virtually zero in the south to several hundred percent in 
the north. A possible sequence of events m~ have been as follows : 

1) Greenschist facies metamorphism north of the present area of the . 
nappeJ imposition of a compressive stress field with its principal axis 
north-south~ 

2) Southward movement of the nappe out of the boundary region between 
the cooler ~~d warmer rocks ; the nappe ' clipped off ' the northern part of the 
cooler region and carried it along rather passively at the front of the nappe. 
In contrast t the rocks in the following part of the nappe were warmer and so 
underwent considerable strain; lineation and foliation formed b.1 the elongation 
and flattening of grains and pebbles~ 

3) When the nappe was about half emplaced , the east- west intexmediate 
str ess increased sufficiently to form the north- Bouth reclined folds and 
eventually bent the whole nappe into its synformal shape . 

4) After the emplacement was completed and the nappe had cooled and 
stiffened, the remaining north- south stress £ormed the east-west upright 
£olds and warped the nappe into an east-west antiform , thus produci ng its 
saddle-like shape. The l ast residual str esses formed the two sets of kink 
bands, probab~ contemporaneously~ 



r 

La .. Comb. ion " ' " .", .. 

Up" .. (."ouo ... and re,l l"r y 
foraml"He,g Irom ol ~SIIo, • •• " 0 

Up" I' OIWOn ;OIl b. ochiopO<lS 
!'OM Iho Bonopg'!e Gurl BOlin 

R& ..... k. d Ordovician COf'lOdonl1; ----­
in Ih' Upper PoIoeozole ,oeh ~ 

L.,.,.., CGrbo';":"::~;;:~:,,~'~:,:;::::::: f,om Ih. I 

Ih BonoPG'" Gulf Bosin 

I .:' 

---------T"lIor1 10"'" fotomlni'"o 
Ch.i,lmo, 1, lon(l 

Upper 0.001'110/1 conodonl. 
;'om 11'1, Canning 80,in 

Orll ll~ lcl all 

WAPET C"nning 80sin 

Up~., Cr.IOCIouI ono Ttrt lo ry 
foromlnll . ,o 110m oll .. l'Iot, ... 111 

UPtl" O, .onitln " ,;;",,,,",,, ,;;;,, 
',om FHlrtly 801in,W.A . 

Ordovicion lounol 
"cm COMin9 80.ln 

L ow,. 1)I dO . lcioll Di~, l ok ,phollnldo , 

',am nor thor n Au. "otio 

R,vi l ion 01. 11'10 , ","'''''';<Iollnol 01 ·1t"A. 

Low" Ordovrc lon conooon .. 
I.om Ih ' Amod ' ''1 90.! n, I'lT. 

"!lobUu 
(~"IOJh,CUl) 

'"' 

-. 

• 

• 

CURRENT 
PALAEONTOLOGICAL 

PROJECTS 
IN 

OSTIAlIA lit III 

.. 

• • 
.."u 

Or~O.ICIO'" giltl .opo.s. 
TokO Range 

801l[A 

I I 

Pol,nolciOJ OI'M 
C"I OC"oo.ol ROIling 
00 .. /1 ' "GtOUP, . 
E"mon~o 80.ln 
I Qro , N.S.W.I 

... , ... , " 

Ntocornlon-Ap llan ' 
" IDIO" pol ,nOlllglcot 
00/10 11011. In 'h, 
SU'OI 8011~(01O) · 

' ., 

Poly~amo,phl Gild mICfOPIG~ ll"" 
01 Ju .oUlc an d ... 

Po l tnOlo~ltOI CO,,.tOIl OR ,' 
01 IhllP".' Juraulc In 

Ballnl 

Ihl SU'OI eClot.nc . 8a. lneIQlo) · 

' .... 

Fig. S13/ 1 
l and ",,,,,,mol. 
UPI>I' C,.ro«all. OM rl'lIo '1 

Mlddl. a na Up"u 
T,loule 'o~no. 

Fo."",I"1 ,,,,,, T.P.N.G. 

, " 

T,f1lo' f 10" " 
Fatomln,'uo,P\tp.,o EI NI " O~ln.o 

Jurllllie, Cr. t oc,,,,,. and T" I/<I. , POI~nO"'o,ph. 

I.om Papua 
T.rriary rOlfenli 

T' frla ry: 10" " 
Fa,amlnl/tro, P""" .. aNI. G .. I" t o 

r"rl ory mammal. "om N.T. ana Qr<l, 

Atjn"o ll" •• lloblt .. Irom N.T. ono "'.S.W. 
Midd le Combrion ',Hablt .. 01 Nor'''''.n Aun,ol;o 

Lolt Comb,IOII Ifil0bU n 

LOll Comb.ion lrllobll .. 

Permloll loullo, of 11'1' 
80lill 

., .... .\' .. ;>-_++-_u .;';",_.' CII",!;Irlon ("nlldonll Ptrmlan olld T.ioulc 

"i~~~~~~lf~~~~~'~'~'~G~'~'~'~':""~'~~'~'~'~'~"~~:~~~::~~~~'~:;~~:::,:",.. of 8 0wen 80.in 
Upp" O,.onlllll Cll n"donl$ 

Lowtr o..II/llon conodonts lrom Il'Ie NI . 1110' 90/1 or,o,Qld 

,.om 11'1, Yo"ol 80lin, Qld 

!~~~~~============::===::::::::::':":':OI' iC arid C"loC,o ... po~nomo<ph ' I,om 11'1, Great Arl niGII 8011/1 

C"' IOCIOUI oml/lOlllto. "om Awolrotio 
.CO'bonihro ul conOd onl1 
I.om the Yorrol 8011f1,01d. 

POloeoUlic ond "'" OI:oic pIOnl. 

Devonlon, ~o'bonll"o". ond Permion lo .. nol 
Irom WO, wICk, D,oh ond Tuo, 

~~::;~4~::p~:::=~=::::"'-.~':':':',:' :"~;.;~,:":":;";;corol C,o ll'lopl'l,lIum ~ I I lost"n Auot.o" o 

• 

Lo .. " D"onlon 11(1'110 trilobiles I. orn Wl litnOlon 

conOOOfti l /'orn 11'1, Garro Areo 

Lo .. " o..onlon 

Lo .. ., o..onlon 8 ,00h1oPOOI, 
loulh eGltttn " ""ro Uo 

Silurian encrinu,lo t t ilobit .. 
01 . o..th. , a"'.rn .. ".t(~li,g 

M(P) ?13 



25/26. 

513 PALAEONTOLOGY (Fig. 513/1 ) 

Dr. Elizabeth M. Kemp res i gned from BMS. on the 1st August to join 
Vleet Australian Petroleum Pty. Ltd" Dr. J. Roberts returned to Canberra 
on 1st July after completion of work i n the United States under a Harkness 
Fellowship.. Miss Elsa Ueyer joined the staff as a technical assistant on 
the 28th January. 

Specialist work under contract has been continue~,by Dr. Irene 
Crespin (catalogue of Australian t~e specimens) , Dr. A. A. Opik (Cambr ian 
crustaceans) and Mrs Mary E. White trossil plants ) . 

Dur ing the year a steady stream of geologists, both from elsewhere 
in Australia and from overseas, visited the section. 

Macropalaeontology 

Annual Report 

by 

J.M. Dickine 

Preparation of the bulletin on the geology of the Bowen Basin, ~eensland 
was continued and the draft of the ~ext is now completed . Parts of the report 
of the Eddystone- Taroom Mundubbera area were checked after typing and editing. 
A paper was prepared on the "Geol ogical History of the Bowen Basin!! and published 
in the handbook for the 1969 Field Conference of the ~eensland Division of the 
Geol ogical Society of Australia. A 'joint paper with D. J . Belford was prepared 
on "Palaeontology in Australia" for the ECAFE Symposium on the Development of 
Petroleum Resources of Asia and the Far East. 

Permian fossils were examined and reported on from Mt . Coolon, 
Queensland (St . Joseph ' s Phelp Dod~e cores) , Ulladulla No.1 Bore (B~m) and the 
Cannill8 Basin (Aquitaine Petroleum). The Carboniferous and Permian f ossils 
collections from t he Texas High Field Party were examined. 'Data was prepared 
for the Pt. Keats 1: 250,000 preliminar,y map sheet. 
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Dickins spent approximately three weeks with tbe Texas High Field Part,y 
making fossil collections and examining the associated geology. The 1969 Field 
Conference of the Queensland Division of the Geological Society on the "Mineral 
Resources of Central Queensland" and the 41st Congress of ANZAAS in Adelaide, 
which included the inaugural meeting of the Specialist Group in Palaeontology 
and Biostratigraphy of the Geological Society of Australia, were attended. , 

Much time was spent in organising the work of the Palaeontological Group 
and its ooordination with other parts of B.M.R. Reorganization of the collections 
of the Group in the Museum and at Fyshwick has continued~ 

Annual Report 

by 

M. Plane 

During 1969 M. Plane continued work on the Bullock Creek and Riversleigh 
vertebrate faunas. No field work was done at Riversleigh but the Bullock Creek 
localities were collected by R.W. Brown, Technical Assistant. Fourteen ewt. of 
very good material has arrived in Canberra and preparation is proceeding. 

Preparation of the Bullock Creek and Riversleigh material has been 
our major task and good progress is being made on skulls of the genus Neohelos . 
The Bullock Creek fauna is taxonomically poor, di~rotodontids (kangaroo), 
dasyurid (marsupial carnivore) and thylacoleonid lnative" lion) have been prepared. 

From Riversleigh a very good primitive macropodid maxilla, (upper jaw) 
has been prep&xed. A most interesting specimen was obtained from the National 
Museum of Victoria. This kangaroo is from the Pliocene marine sequence near 
Lakes Entrance in Victoria. It is strikingly like "macropodids of similar age 
from the intermontane basins of New Guinea. 

Administrative duties were attended to and professional correspondence 
with colleagues overseas and in Australia was undertaken. 

Annual Report 

J. Roberts 

From 1st November, 1968 until 1st July, 1969 J. Roberts was on leave 
fro~ B.M.R. on a Harkness Fellowship of the Commonwealth Fund of New York at 
the University of I llinois, Urbana, Illinois , U.S.A. 
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Work in the United States included: 

1. Preparation of Bulletin 122 tlDevonian and Carboniferous brachiopods 
from the Bonaparte Gulf Basin, northwestern Australia; 

2. Field trips to the type area of the Mississippian in the Mississippi 
Valley area. 

3. Field trip through the southern part of the Appalachian Geosyncline. 

4. Visit to the Institute of Sedimentar,y and Petroleum Geology, Calgary, 
Alberta, -Canada to consult with Dr. D.B. McLaren on brachiopod 
taxonomy. 

Activities from 1st July, 1969 at B.M.R. in Canberra include: 

1. Completion of Bulletin 122. 

2. Organisation of the Bonaparte Gulf Basin brachiopod collections. 

3. Visit to the N.S.W. Geological Survey, the University of Sydney 
and Newcastle Universit,y to arrange a forthcoming biostratigraphic 
study of the Carboniferous of the northern Hunter Valley area in 
N.S.W. 

4. A visit from Dr. P. Sartenaer, Royal Natural Science Institute of 
Belgium, for discussions on Devonian and Carboniferous brachiopod 
taxonomy. 

5. Preparation, with J.M. Dickins, of a paper on the Permian and 
Mesozoio geology of the Bonaparte Gulf Basin. 

6. Compilation of maps and stratigraphical and palaeontological data 
on the CarboniferoUs of N.S.W. in preparation for field work in 
late 1969 and 1970. 

Annual Report 

by 

S.K. Skwarko 

During 1969 S.K. Skwarko directed his effort towards the oompletion of 
the description and datings of the Middle and Upper Tria"ssio faunas of New 
Guinea' _ as a resul t of this he was able to pass on two mamiscripts to the 
editor. The completion of the projeots dealing with the revision of the 
Jurassic faunas of Western Australia, and the description of the Canning 
Basin Ordovician graptolites suffered as a result of this, and will have to 
be postponed to 1970. Skwarko waS able to bring" to near-completion a 
manuscript on the Australian"Cretaceous ammonites. This manusoript has over 
50 typed pages and 28 plates. 



In addition to these Skwarko performed the following duties: 

Ini tiated and maintained the Infol storage system of palaeontological 
bi~liographic references. 

Supervised the technical staff in the preparation and photography of 
fossils. 

Engaged in correspondence and received visitors both local and from 
overseas. 

Checked final drafts and proof-read his contribution to B.M.R. Bull . 106. 

Dated and ·reported on a number of fossil collections from New Guinea~ 
Western Australia, and the Northern Territory. 

Annual Report 

by 

Joyce Gilbert-Tomlinson 

UNPUBLI SHED REPOllTS 

(1) Fossils from Continental lfunyarai No. 1 Well; 

(2) Devonian placoderme from Mount Liebig Sheet, Northern Territo:ry 
(Magellan Petroleum (N.T. ) Pty Ltd); 

(3) Ordovioian fossils from Total Edgar Range No.1 Well, W.A., 
(4) Devonian fossils from WAPET Blackstone No.1 Well (Core 12), W.A. ; 

(5) I nformal note to E.C. Druce on Lower Ordovician sponges, 
Coolibah Formation, Toko Range. 

MANUSCRIPTS READ 

(1) J.B . Shergold (Upper Cambrian trilobites fram Queensland); 

(2) P. J. Jones (Lower Ordovician oonodonts); 

(3) B. C. Chatterton (A. N.U. ), P.G. Flood, & D.L. Strusz 
(Revision of Devonian brachiopod ISpiriferl Y8Bsensis , N. S.W. ) 
( In acoordance with a new pol icy within the Section, a written 
report was prepared on this manusCript). 



CURATING 
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(1) Assembled the Amoeeas collection of placoderm f ishes from the 
Mulga Downs Formation, N.S.W., for despatch on loan to 
Dr. A. Ritchie , Auatralian Museum, Sydney, and supplied locality 
data; 

(2) Assembled the greater part of the Bureaut s stromatolite col lection 
for despatch on loan to M.R. Walter, University of Adelaide, and 
extracted from several geologists in the Metalliferous Section the 
relevant stratigraphic and topographic data; 

(3) Superintended settil'lg up of palaeontological exhibit in foyer of 
B.M.R. Building and accompanying map; 

(4) Rearranged collections i n Fyehwick store . 

NEW DISCOVERIES OF FOSSILS 

(1) -A problematical f ossil from the Coolibah Formation of the Toka 
Range and from the Prices Creek Group of the Canning Basin -(both of late 
Lower Ordovician age) can now be identified as the operculum of a macluritacean 
gastropod , closel y related to f orms " from Malaya and three widely separated 
localiti.es in North America. The genus (Teiichispira) appears to be a reliable 
i ndex-fossil for the late Lower Ordovician. As indicated above , a short paper 
is in preparation for inch18ion in the current bulletin of short palaeontol ogical 
papers. The fossi ls will also be i l lustrated in the Universi~ of Queensland 1s 
forthcoming publication on Ordovician and Silurian fossils. 

(2) The f irst instalment of coll ections made by J. B. Shergold · in the 
past field season contains specimens of the trilobite ~kelokephalina s .str. from 
the Ninmaroo Formation, Mt Dateon, Queensland. The material wil~ be included in 
the current paper on dikelokephalinid trilobites. The genus has not previously 
been recorded in Queensland. No alteration i n the estimated age of the Formation 
is i nvolved. 

(3) An unusually well-preserved trilobite from the I Emu Creek Series I 
(Upper Carboniferous ) of northern New South Wales (near Paddy1s Flat , Clarence 
River), collected by J.M. Dickins during the past field season, is identified as 
a new genus of Philli psiidae. Most of the descrioed Carboniferous trilobites 
from the State come from the lower part of t he System. 
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Annual Report 

by 

J.H. Shergold 

The major part of the year was occupied in describing and illustrating 
late Cambrian trilobite falUlaB from the Burke River Structure, western Queensland. 

Deacripti~n 'and illustration of the trilobite faunas 6f the Gala Beds 
has been completed XBulletin 112) and the results are in press. 

Galley proofs on the Or,yctocephalidae (Bulletin 104) have been 
corrected and returned to the Government Printer. 

At Black Mountain, trilobites from the lowest 1200 feet of measured 
section have been assessed from 33 horizons. Specimens prepared, illustrated 
and card-indexed to date total 1042, distributed among an estimated 30 genera 
and 55 species. 

Miomeran (agnostid) faunas have been described (first draft stage) 
and illustrated by 13 plates. Eleven text-figures have been completed~' 

Concurrent~ a statistical analysis has been initiated into specifio 
diacrimination within the genus Pseudagnostus. 

The- card index of Upper Cambrian agnostid genera and species, commenced 
during 1961-68, haa been maintained with recent additions to the literature. 

Palaeontological determinations for the Georgina Phosphate group were 
continued during October 1968 . Two further reports on the Camooweal collections 
were made during that month. Determinations were made from 94 localities. 
Samples collected during the 1969 field season in the Urandangi area (61 
localities) are being studied. 

Two reports were written on fossiliferous samples submitted by 
Continental Oil Co. Australia. 

A bibliography and index of Australian Cambrian trilobite references 
was commenced during 1969. To date 144 bibliographic references have 
accumulated t and there, are 386 l istings in the specific and generic index 
(up to 1958). 

In collaboration with D.L. Strusz woik continued on the distribution 
and taxonomic status of the trilobite genus Encrinurus. 

From 19th April to 10th September was spent in the field, collecting 
fUrther Upper Cambrian trilobite samples from the Burke River Structure and 
from the Bonaparte Gulf Basin. 
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Arurual Report 

by 

D.L. Strus z 

D.L. Strusz was" mainly engaged in writi~ t wo taxonomic papers. The 
first of these, a joint paper with Dr. J .S. Jell lUniversity of QUeensland), 
was on a genus of Lower to Middl e Devonian rugose corals from New South Wales 
and Queensland . This was Bubmitted f or inclusion in B.M.R. Bulletin 116. The 
second, undertaken in collabor ation with B. D.E. Chatterton (Australian National 
University) and P. G. Flood (B :M.R.), is a revision of Spirifer yassenais 
de Koninck, a Lower Devonian spiriferid from Taemas, N. S.W. It is planned to 
finish this "by the end of 1969, and submit it t o the Linnean Society of New 
South Wales. 

Statistical analyses of the species of the trilobite Encrinurus 
(described by Etheridge and Mitchell from the Silurian of Canberra and Yass) 
were made , as part of a joint study, with Dr. J.H. Shergold (B. M.R. ) . The 
types of~. etheridgei and~. robustus; together with the types of lILi chas" 
sinuata Ratte and Cyrtina wellingtonersis Dun, from the Lower Devonian of 
Wellington N.S. W., were borrowed from the Australian Mu~eum. 

A collect i on of Carbonif erous corals from the Texas High area, made 
in September-October 1968 , was identified. 

The annual field camp for vacati on students was held at the Cooleman 
Plains, near Kiandra, N. S.W., in Februar,y. A collecting t r ip in New South 
Wales and Queensland was undertaken from July 15th to August 8th. Good 
comparative collections of corals and brachiopods were obtained from the 
Upper Ordovician, Silurian and Lower Devonian of central New South Wales, 
the Lower to Middle Devonian of central New South Wales, the Lower to Middle 
Devonian of Queensland, and the Lower to Middle Devonian of Tamworth, N.S.W. 
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Micropalaeontol ogy 

Two thousand seven hundred and forty- three samples were washed and 
prepared for microfauna! study. Eight hundred and ninety- six thin sections and 
nine hundred and seventy-eight polished surfaces were prepared. One thousand 
two hundred and thirty samples with a total weight of about 9050 pounds were 
digested in acid for the extraction of conodonts~ 

Four hundred and fifteen samples were processed for spore and micro­
plankton content. 

The technical staff, Mr. F. HadzeI, Itr. A.T. Wilson, Mrs . L. Kraciuk 
and Miss E. Meyer also assisted with picking of microfossils from washed residues, 
organisation and relabelling of the microfaunal slide collection and 
photographic work. 

A J .E.O. L. JSM - 2 scanning electron microscope \vas installed in the . 
B.M.R. in May, and is being actively used for the photography of microfossils. 

Annual Report 

by 

G.R.J . Terpstra 

G.R.J. Terpstra examined surface samples collected by field parties from 
Queensland, Northern Territory, Papua and New Guinea. Faunas of Lower Cretaceous 
(Albian and Aptian) and Upper Cretaceous (Senonian) ages were recognized. Larger 
Foraminifera examined from limestone from Papua and New Guinea indicated Paleocene 
to Lower Eocene ages; Eocene; Upper Tie ' stage (Lower Miocene) and lower T If 1 

stage (Middle Miocene). The examination of core and cutting samples of A.D.G. 
Scout Bores No.1 and No.2 Talbalba (Thallon Basin, Queensland ) and G.S.Q. 
Boreholes Surat 1, 2 and 3 (Queensland) revealed Lower Cretaceous (Albian and 
Aptian) faunas, while in B.IIf.R. Bulloo No. 1 Scout Hole an Albian fauna occurs . 
Work continued on the examination"of samples of Lower Cretaceous sections 
encountered in B. M.R. Scout Bores" Time was spent on checking and labelling of 
slides of the foraminiferal collections and on supervising the preparation of 
records on plant fossi l s, collected by the field parties and determined by the 
palaeobotanist liirs . Mary White. 



34. 

Annual Report 

by 

D.J • . BeUord 

Age determination studies of surface and subsurface samples from 
Western Australia and Papu~New Guinea were continued at the ' request of 
B.M.R. field parties" and exploration ' companies. -The stratigraphic sections 
penetrated by off~ahore wells in Western Australia and the Northern Territory 
have been studied, p8rticular~ the Upper Cretaceous sequences. A complete 
Upper Cretaceous sequence from Cenomanian to Maestrichtian appears to be 
present in several welle, but delimiting the stages is difficult because of 
contamination of well cuttings . The fauna of these off-ahore wells "is now 
being studied in detail and photographs are being taken on the scanning 
electron microscope . The speciihens require considerable cleaning in 
prepara!:ion for photographic worle, and this will be s,"" continuing long-term 
project. 

Study of samples from Christmas Island continued. This material is 
now with Dr. C.G. Adams, British Museum "(Natural History); who is examining 
the fauna; the text of a paper discussing the faunal sequence is in 
preparation. 

A paper "Carboniferous Foraminifera, Bonaparte Gulf Basin; \1esteI.Tl 
Australia", written with Professor-B".L. Mamet , University of Montreal , 
appeared in MicropaleontologY, volume 14, number 3, July, 1968. 

A systematic paper describing Upper Devonian " and Carboniferous 
Foraminifera from the Bonaparte Gulf Basin, WesteI.Tl Australia, is in press in 
B.M.R. Bulletin 108. 

A paper discussing the development and applications of the scanning 
electron microscope was delivered to the inaugural meeting of the specialist 
group in Palaeontology and Biostratigraphy during the A.N.Z.A.A.S. Congress 
in Adelaide. 



Annual Report 

by 

P.J. Jones 

A paper (Bull. 117) describing the Lower Ordovician (Tremadocian) 
conodonts from the Bonaparte Gulf Basin and the Daly River Basin was handed 
to the Editor . Forty- two form-species are described, and their distribution 
in measured sections shows that the Tremadocian assemblage zones based on the 
limestone facies of the Boulia region, western Queensl and (Bull . 110), can be 
recognized in the areni tic facies of northwestern Australia.' These zones 
can be us~d for intercontinental correlation, particularly with North America. 

Systematic description of the Lower Carboniferous ostracoda from the 
Bonaparte Gulf Basin was continued, with emphasis on the Bairdiacea; part of 
this programme involved a preliminary computer analysis of species of 
Rectobairdia, as an experiment in numerical classification. 

Upper Devonian ostracods have been recovered from samples col lected 
by Druce from the BUgle Gap area of the Canning Basin; these await :.further 
stu4y, and to date just over half of the residues have been picked. 

Photograpny of ostracoda using the scanning electron microscope has 
been started, and at present is in experimental St88eS . 

(i) 

(ii) 

(iii) 

Results from examination of exploration wells include:-

Lower Permian ostracods in Lacrosse No.1 Well (2620- 2752 feet); 

Lower Triassic conchostracans in Petrel No.1 Well (10512 feet ); and 

Upper Devonian (Famennian) ostracoda in l{a~ier No.1 Well (2352 feet) 
and the problematic microfossil Umbellina {alga or foraminifera) of 
probable late Famennian age (671 feet). 

A brief summar.y on the Upper Palaeozoic sedimen~s of the Bonaparte 
Gulf Basin was prepared for a CSIRO Land Research Report. 

During the year, one paper was published on Up~er Devonian Ostracoda 
and Eridostraca from the Bonaparte Gulf Basin (Bull. 99)~ Two ',!papers are in 
pr ess - Lower Triassic ostracods from the Perth Basin (Bull. 108- 6), . and Upper 
Cambrian and Lower Ordovician (Tremadocian) conodonts from western Queensland 
(Bull. 110, with Druce) . 
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Annual Report 

E.C. Druce 

Work continUed on the abundant conodont faunas from the Upper Devonian 
of Western Australia. Nearly three hundred species were identified and the 
systematic descriptions begun. Papers completed during the year and submitted 
to the editor include: 

Cambro~Ordovician conodonts from the Burke River Structural Belt, 
Queensland. Bull. 110 (in press) (with P. J. Jones) 

(in 
Lower Devonian conodonta from the Ga.rra Beds, N.S .W. 

press ). 
Bull . 116 

The following projects are i n active pr eparation and should be 
complete by Januar,y 1910: 

Silurian conodonts from the Yass Basin, N.S.W. (with A. Link) . 

Discovery of Ludlovian conodonts at Canberra (with D.L. Strusz). 

Rough drafts have been prepared on the following topics: 

Statistical analysis of conodonts from tne Upper Cambrian and 
Lower Ordovician (Tremadocian) of Western Queensland;. 

The erection of stages in the Upper Cambrian and Lower OrdoVician 
(Tremadocian) of Western Queensland (with P. J. Jones and J.A. Shergold). 

Papers published during the year include: 

British Avonian (Carboniferous) conodont faunas and their value 
in local and intercontinental correlation. · Bull. Brit. · "MIls. 
(nat. Hist ) Gaol . , Suppl. 5\ "pp. 1-363, pls. 1-33. (with 
F.R. T. Rhodes & R. L. Austin). 

Devonian and Carboniferous conodonts from the Bonaparte Gulf Basin, 
Northern Australia. Bur . Miner. Resour. Aust. Bull . 98, pp. 1- 242 , 
pls. 1-43. 

The value of conodonts in the recognition of the Devonian - Carboniferous 
Boundary, with particular Reference to Great Britain (with Austin, 
Rhodes and Williams). 

The mobile conodont laboratory completed the sampling of the Cambrian- Ordovician 
sections in the Georgina Basin d~ing : the 1969 field season. 



,. 
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Annual Report 

by 

J.G. Binnekamp 

J.G. Binnekamp was involved mainly in examination of samples collected 
by field parties in New Guinea. 130 samples collected by the Kubor Range Party 
1968 were examined and a record on the results is in preparatioI;l. .About 100 
samples from Gazelle Peninsula (New Britain), collected by "R. P. MaC~ab 
(Moresby Officel' 60 from the Blucher Range, collected by 'J,A.J. Smit 
(Moresby Office and 23 coll'ected by:- the staff of- the Moresby pffiee in 
the Kratke Range were examined and,_ t}:le results reported. 

" 

During February, March and Apri l he worked with the !iew"Bri.tain 
~ield Party. Samples co~lected during the t raverses we~ · cut . Snd -po~ished to 
enable a "provisional determination ' of the foraminiferal fauna in the field. 
Specimens of selected samples were sent" to Port Mor esby fot se~tioning . About 
180 of these samples were examined. '_ Poor exposure and 'inaccessibili ty 
prevented measuring and aetailed sampling of sections. . After :t:eturning to 
Canberra a detailed examination of the larger Foraminifera occurri~in 
New Britain was started. Most samples axe massive limestones, which can not 
be, broken down to give free specimens'; preparation of ori ente,d sections is 
therefore laborious and slow. ' The most promising samples from the Gazelle 
PeninSUl a, collected in 1967 and 1968 by R.P. Macnab, have been studied. 
Photographs of selected sections of the various species pav~ 'been taken for a 
reference system and also for possibl~ publication. , . 

• 
The larger Foraminifera from New Britain occur in three distinctive 

associati ons . The oldest fauna ' occurs in limestone lerises ', in the a6":'called 
Baining Volcaitics, and inchides NuDltlIl.ilites, DiscocYcliria and ·Pellatispira. 
This is a Tertiary tlbl! s ta&e , -upper Eocene fauna. An association' of 
Lepidogyclina (Eulepidina), Lepidocyclina (Nephrolepidina) and CycloclyPeus 
is found in several samples from the Gazelle Peninsula and the headwaters 
of t:ffi -Berg Berg and Ikoi Rivers. This falma is of Tertiary "e" stB€e, 
upper Oligocene - Lower Miocene age. The majority of the ' samples collected 
come , from the so-called Jacquinot Limestone. This f ormation appears to 
consist mainly of coralline and algal limestone wi th rare Foraminifera. 
Larger Foraminifera include Lepidocyclina (Nephrolepidina and tl Tryoliolepidina") 
Miogypsiria, Auatrotrillina, Flosculinella, Alveolinella and Sorites. , This fauna 
indicates a Tertiary "f" stage , middle Miocene. Some samples from this 
formation contain planktonic Foraminifera which indicate an ,upper Miocene or 
lower Pliocene aee (planktonic foraminiferal zone N 18)." Raised' reefs along 
the coast of the island ·are of Pliocene- Pleistocene age. 
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Annual Report 

D. Burger and E. M. Kemp 

After repeated changes of technical personnel for the palynological 
laboratory, t he situation stabilized with the appointment of Mias Elsa Meyer 
on the 28th January; this increased the laborator,y output by more than 5Q% 
over ~he previous 12 months and a total of 425 samples were treated. 

E.M. Kemp, who resigned from the Bureau on 1st August, examined 
spores, pollen grains and dinoflagellates from the Upper Mesozoic in exploration 
wells in Western Australia. She studied tne oc~ence of microfossils in . 
the ~ermo-TriasBic of the Bowen and Galilee BaBi~s jin outcrop and "subsurface. 
A' study on the taxonomy of Lower Triassic mega-sp:ores is in. press. She also 
studied Permian microfloras from outcrop samples (Records 1969/98) collected 
in Antarctica du.ri..ng the field season of 1968-69. A preliminar.r report on 
three soout bores, whioh penetrated the Cretaoeous in the Surat Basin, was 
prepared for the Geologioal Survey in Brisbane. The results sQem to oonfirm 
earlier reports on relationships between palynological zonations and sedimentary 
boundaries, whioh might be interpreted to indicate that certain formations of 
the Rolling Downs Group have a time- transgressive character towards the Nebine 
Ridge. 

She attended the 4th Symposium on the Sydney Basin in Newoastle in ~. 

D. Burger- allocated most time to the study of Jurassio and Cretaceous 
stratigraphic palynology of the Great Artesian Basin, Queensland. Extension of 
this study into the Papuan ·Basin inoreased knowledge of the dinoflagellates 
connected with the Upper Jurassic and Lower CretaceouS Cannosphaeropsis and 
Soriniodinium attadalense/Dingodinium oerviculum Zones. Time relationship 
of palynological units K 1b-d and K2a-b to the formations of the Rolling Downs 
Group in the Eromanga Basin, Queensland, is being reoonsidered from spore­
stratigraphio studies since 1961 and prepared for publication. Time-stratigraphic 
ocourrenoe of early angiospermous pollen grains in the Albian and Cenomanian of 
Australia and North America· appears in oertain aspects to be closely oomparable. 
An initial study on the subject is in press. Study of the Upper Cretaceous in 
the Northern Territory and in Viotoria is i n progress. 

Results of last year1s field work in the Goondiwindi 1:250,000 Sheet 
area, ·Surat Basin , was compiled in oooperation with N.F. Exon, A. Medvecky and 
F. Olgers. P~ologioal oomparison of the Lower 'Jurassio in the Surat and 
Clarenoe-Moreton Basins is almost ready for publication. Burger visited the 
Geological Survey of New South Wales in OOlUlection wi th palynological : 
investigation of core material from Bellfiel ds Scout Bore (December 1968). 
He visited BP Petroleum Development Australia in Melbourne in oonnection with 
the stu~ of the Cretaceous in Papua (AugUst) and also visited Mr. W.K. Harris, 
Departmen~ of Mines, Adelaide to discuss aspeots of Tertiary palynol ogy in 
Australia. 
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In September 1969. approval was obtained for the purchase of optical 
and electrical equipment necessary for fluorescence palynology. This type of 
study is baaed on the phenomenon of autofluorescence of fossil plant 
microfossils by ultraviolet light excitation. Research will be directed 
towards ~ study of Cretaceous and Tertiary spores and pollen for stratigrapbic 
purposes. 

The following exploratory wells and stratigraphic bores were examined 
during the period -

Exploratoxy wells: Western Australia Lennard Napier No~ 1 
B.O.C. Dampier No. 1 

" Madeleine No. 1 
Marathon Remarkable Hill No. 1 

Northern Territor,r Area Lacrosse No. 1 
" Petrel No. 1 

Queensland A.A.O. Latemore No~ 1 
Allianoe "Thunda No. "1 
U.K.A. Foyleview No. 1 

New South Wales 

South Australia 

Papua 

.. Moombah No~ 1 
" Talwood No.1 · 

N.A.I. Whyenbirra No. 1 
Sun Barooa No. 1 
Exoil Brookwood No. 1 
Amerada Thunderbolt No. 1 

A.O.G. 
" 

Mellong No; 1 
Belford No. 1 

Alliance Caroline No. 1 

A.P.C. lehi No~ 1 
I.E.C. Barikewa No.1 

Stratigraphic bores: Northern Territory Napperby 

(1:250,000 Sheet areas) 
New South Wales Enngonia 

Queensland Hughenden, Dalby, Chinchilla, Warwick, 
Eulo, Charleville, Bulloo, Cunnamulla, 
Wyandra, Muttaburra, Surat, Springsure, 
Tangorin, Buchanan • 
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Specialist Work 

" Dr. A.A. Opik has continued work on "Agnosti da of the family 
Ptychagnostidae and Diplagnoetidae of the Northern Territory and New South 
Wales" and "Trilobites of Asian Affinities of the Middle Cambrian of 
Northern Australia" . 

,Dr. Irene Crespin has continued preparation of catalogues of fossil 
type specimens. The N. S.W. catalogue is completed and considerable progress 
has been made on the second A. C. T. Catalogue. 

Mrs. Mary E. White has examined plant fossils from the Spri ngsure 
area; the ErotD8llga Basin; the Surat and Clarence Moreton Basins; Cape York 
Peninsula and from Beaver Lake and Prince Charles Mountains , Antarctica. 
The results have been reported in t he B. M.R. Records listed in section 511 
(publications) • 

S14 - SEDIMENTOLOGY 

by 

A.R. Jensen 

Personnel: A.R. JenBen~ M.e. Brown, P.J. Alcock, T. K. Zapasnik 

Members of the sedimentology group have been-involved mainly in two 
projects, the results of which are reported elsewhere . M.e. Brown continued 
his study of carbonates in the McArthur River area, Northern. Terri tory, and 
Jensen and Alcock continued their stu~ of the Triassic sequence in the Bowen 
Basin. 

Jensen spent the year within the Geology Department at the Australian 
National University under the terms of a Commonwealth Public Service scholarship. 
He was able to undertake courses in palynology p pedology, and advanced 
sedimentology. Concurrent with a stu~ of part of the Triassic sequence of 
the Bowen Basin, Jensen also investigated the use of clastic tourmal ine in the 
sol ution of stratigraphic problems. Tourmaline grains can be grouped 
according to size, roundness and colour, and the relative abundance of each 
group is strongly influenced by provenance . It can be shown , for example , that 
the Rewan Formation and the Clematis Sandstone were derived from the same 
provenance, but that the provenance differs within the basin from place to 
place . 
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Zapasnik joined the group late in the year, and spent some time 
refining methods of heavy mineral concentration and recovery of bromoform. 
The basic method now in use involves the removal of iron oxide with oxalic 
acid and aluminium foil, centrifuge concentration of heavies with bromoform, 
and the freezing of the heavy fraction in i ce while the light fraction is 
poured off. All washing is carried out with acetone or alcohol , and the 
bromofoIlll is r ecovered with water. 

815 - PHOTOGEOLOGY 

by 

c. Maf'!i 

Personnel: c. Matfi, C.J. Simpson 

Work completed: 

Northern Territory 

Queensland 

Western Australia 

A.C.T. 

Victoria 

Papu~ew Guinea 

Waterloo , Birrindudu Tanami sheets' 
ReYnolds Range Area {Napperby Bheet~t 
Mt. Nancar Damsite (Pine Creek sheet) . 

Normanton and Dobbyn sheets (Dobbyn for field 
party use only, not available f or issue) ; 

Cape Preston Area (Dampier sheet): fracture 
analysis; 

Hamersley Iron Province : mapping of limonitic 
pisolitic are bodies. 

North Mol onglo Outfall Sewer Project (Canberra 
sheet): fracture analysis . 

Feasibility s tudy of airphoto coverage on portion of 
Bendigo and Wangaratta -sheets , f or State Rivers 
and \7ater Supply Commissi on of Victoria. 

New Britainl construction of photomosaics , photo­
interpretation and field mapping on the central 
and eastern parte of the island; 

Sirinumu Damsite: fracture analysis. 

Assistance with photo- interpr etation was given t o field party personnel working 
in the Louisiade Archipelago (Papua/New Guinea) and ·c·f Cloncurry sheet (Queensland). 
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Work in progress at 31st October 1969~ 

Queensl and Red River, Galbraith, Rutland Pl ains sheets . 

Fiel d wor k: 

C. Marfi in New Britain from 29/1 to ~/5/1969; 
and Northern Territory from 15/6 to 18/7/1969 . 

Special projects: 

C. J . Simpson in Queensland 

Stereoscopic marks for the eValuation of dips and altitude differences were 
produced. 

A method of automatic sele~tion of fracture-trace trends, by means of a 
laser scanner, was devel oped. 

Training courses: 

Five new staff members were trained in photointerpretation. 

A di8pl~ was arranged in Ju ly f or 3rd year Australian National University 
stUdents . 

S16 - MISCELLANEOUS 

B. K. Graham was engaged in various tasks, unt i l her departure for 
the field at the end of ~. 

Data Filing and Indexing 

1) Subsidy appli cations and completion r eports on well s and geophysical 
surve.ys, received ~der the Petr oleum Search Subsidy Scheme, were circulated 
and filed . Summary carda were prepared for all well applications and reporta . 

2) Sedimentar,y Basin index cards were kept up to date as applications, r eports 
and other references were received. 

3) Material received from exploration companies , and data from other 
sources such as Bcout reports and press releases , were added to ~he wel l 
pr ogress files . 

4) Punch cards summarising s ome wel l applications were prepared , and together 
with cards on appl ications and reports prepared by other officer s , were punched 
and fUed. 

5) Queries from other officers and visitors concerning data available on 
specific areas were dealt with. 



43. 

Map Compilation 

1 ) Inter.national Geologic Atlas: Sheet 15 (Australia) at 1:10,000,000 scale -
The compilation was largely completed after visits had been made to various 
State Geol ogical Surveys for discussions on the most up to date information 
available __ for incorporation in the map_ 

2) Geological Map of the World: Australia and Oceania at 1:5,000,000 scale -
Draft compilations of Sheets 9 and 13, prepared by the N.Z. Geological Survey, 
were examined for conformity with published sheets and comments made. 

Field Mapping 

Duxing Februar,y, a week was spent in the Cooleman area oi "N. S.W. 
supervisi~, with other geologists, field mapping by a group of vacation student 
employees:' 

Georgina Basin ijydrology (M. A. Randal - G.S.Q. ) 

Col lection of water samples, to provi de geochemical control on groundwater 
movement, was continued . Water samples were mainly from Palaeozoic aquifers but 
a few samples were collected from Precambrian and Mesozoic r ocks . 

Samples were collected from the following 1: 250,000 sheet areas : ­
Duchess , Boulia, northern quarter of Springvale and Mt Whelan. Check traverses 
were made on Glenormiston and the eastern margin of Urandangi. 

Four hundred bores were sampled and the water is being analysed by 
A.M. D. E.L. 
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WELlS, A. T., and others Geology of the Amadeus Basin 

COOK, P.J 0 The Stairwa.Y Sandstone 
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FORMAN, D. J. , and others Structure of the. north-eastern margin 
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FORM OF PUBLICATION 
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Report R 
Explanatory Notes E. N. 
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With editor 

Received by editor 
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Issued 

Issued 
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Map only, in press 
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STEWART, A.J . 

STEWART, A. J • 

STEWART, A. J • 

WELlS, A.T. 

WELLS, A.T. 

WELLS, A.T. 

COOK, P.J. 

MILLIGAN, E. N., and 
SHAW, R.D. 

BONAPARTE BASIN 

ROBERTS , J., and 
VEEVERS, J.J. 

VEEVERS, J.J., and 
ROBERTS, J. 

DICKINS, J.M., 
ROBERTS, J. and 
~, J.J. 

c . 

Completion report, Alice Springs (BMR) 
Stratigraphic No .3 (Ringwood), 
Northern Territory 

Progress report on the Arltunga Nappe 
Complex . 

An interpretation of the structure of 
the -Blatherskite Nappe , Alice Springs, 
Northern Territory 

ALICE SPRIOOS SF/53-14 

MACDONA~ SF/52- 14 

FINKE SG/53-6 

ROnlOOA SG/53-2 

ILLOGWA CREEK SF/53- 15 

The Carboniferous geology of the 
Bonaparte Gulf Basin, northwestern 
Australia. 6th Internat. Congress of 
Carbo Strat e 2 Geol.! Sheffield 1967 

Upper Palaeozoic Rocks, Bonaparte Gulf 
Basin of Northwestern Australia. 

Permian and Mesozoic geol ogy of the 
Bonaparte ·Gulf Basin, northwestern 
Australia. 

C1969/1 (being assembled) 

C1969/11 Issued 

E.P. Issued 

E.N. Issued 

E.N. Issued 

E.N. Issued 

E.N. Issued ... 
'" • 

E.N. Issued 

E.P. In press 

B91 Issued 

R In prep. 



NGALIA BASIN 

EVANS, T. G. and 
GLIKS ON, A. Y. 

NICHOLAS, T. 

NICHOLAS, T. 

BOWEN BASIN 

DICKlNS, J . M., and 
MALONE, E.J. 

MAmNE, E. J. t and 
others 

MOLLAN, R. G' t 

and others 

MOLLAN, R; C., 
and qthers 

MALONE , E. J. 

MALONE, E.J. 

KIRKIDAARD, A.G . * 
EXOJl, N.F. 

FORBES, VoR.* 

OWERS, F. 

*a.S.Q • 

. 

Geology of the Napperby Sheet Area~ 
Northern Territor,y 

Geology of the Lake Mackay Sheet, 
Northern Territor,y 

LAKE MACKAY SF-52/11 

Geology of the Bowen Basin, Queensland 

Geology of' the Duaringa and Saint 
Lawrence 1:250,000 Sheet areas, 
Queensland 

Geology of the Springsure ' 1250 , 000 
Sheet area, Queensland 

Geology of " the Eddystone, Taroom and 
western third of the -Mundubbera 
1: 250,000 Sheet areas, Queensland 

MOUNT COOLON SF-55/7 

SAINT LAWRENCE SF-55/12 

DUARINGA SF-55/16 

EDDYSTONE 50-55/7 

TAROOM SG- 55/8 

EMERALD SF- 55/15 

C1969/85 (being assembled) 

C1969/89 (being assembled) 

E.N. In prep. 

B In prep. 

R121 16sued 

R123 In prese ~ • 

R With editor 

E.N. In prese 

E. N. In f'air drawing 

E. N. In fair drarlng ~·: 

E.N. Issued 

E.N. I ssued 

E.N. In press 



OLGERS, F. CLERMONT SF-55/11 

TEXAS HIGH 

OLGERS , F. Buchanan 

OLGERS, F. Geology of the Drummond Basin, Queensland 

SURAT BASIN 

EXON, N.F. , REISER, R.F.~ The geology "of "t he Chinchilla 1: 250, 000 
JENSEN, A.R., BURGER, D., Sheet area southern Queensland 
and THOMAS , B. M. 

EXON, N.F., 
J.JJill"li'f)tp>-SMITH, T. , 
and McDOUGALL, ,I '". 

EROMANGA BASIN 

VINE, R.R. 

EXON, N. F. and others 

CASEY , D.J. 

CASEY, D.J . 

ElCON, N.F. 

CASEY, D. J . , & 
GALIJJWAY , M.C. 

VINE, R. R. 

VINE, R.R. 

The age-"..imd geomorphic correlation of 
deep-weathering profiles, silcrete and 
basalt in the Roma-Amby region, Queensland 

" ,,' 

Geology of the northern Eromanga and 
Galilee Basins, Queensland 

The geology of the Tambo-Augathella area 

MANUKA SF- 54/8 

TANGORIN SF-55/5 

TAMBO SG-55/2 

BLACKALL SG-55/1 

MUTTABUlIRA SF-55/9 

RICHMOND SF-54/4 

E.N. In press 

E.N. In press 

cjB In prep. 

C1968/53 Issued 

E.P. Final draft compl eted 

!; 
• 

B In prep. 

R With editors 

E. N. Published 

E.N. In press 

E.N. In press 

E. N. Edited 

E. N. With editors 

E. N. In press 



GREGORY, C., & CANTERBURY 5G-54/7 E.N. In press 
VINE, R.R. 

GRmORY, C., & WINllORAH 5G-54/8 E. N. In press 
VINE, R.R. 

GALI1JWAY, M. C. AUGATIIELLA 5G-55/6 E.N. With editors 

VINE, R.R. &0 Shallow stratigraphic drilling, C1969/2O Issued 
GALIJJVIAY, M. C. northe:rn Eromanga Basin, 1963- 64 

GALIJJWAY, M. C. and TICKALARA 5G-54/3 E.N. In prep. 
5ENIOR , DANIELE 

GAlJ.£)WAY, M.C. ADAVALE 5G-55/5 E.N. In press 

INGRAM, J.A. EROMANGA 5G-54/12 E. N. Editing 

INGRAM, J . Ao TOOMPlNE 5G-55/13 E.N. Editing ... 
m 

INGRAM, J.A. BUIIJJO 5G-54/4 E.N. Editing • 

SENIOR, DANIELE DURHAM DOWNS 5G-54/15 E.N. In press 

SENIOR, DANIELE THARGOl\INDAH 5G-54/16 E.N. In press 

SENIOR, DANIELE CHARLEVILLE 5G-55/10 E.N. Editi ng 

SENIOR, B.R. COllNEMAll.A 5G- 54/3 E.N. In press 

5ENIOR, B.R. JUNDAH 5G-54/4 E.N. In press 

SENIOR, B.R. BARROLKA 5G- 54/1 1 E.N. In press 

SENIOR , B.R. QUILPI E 5G-55/9 E.N. Editing 

SENIOR, B.R. EUIO 5H-55/1 E.N. Editing 

THOMAS, B.M. WYANDRA 5G-55/14 E.N. In prep. 

THOMAS, B.M. CUNNAMULLA 5H- 55/2 E.N. In prep. 



·. 
VINE, R.R. 

VINE, R.R. 

VINE, R.R. & 
DOUTCH, H.F. 

SENIOR, B.R., 
INGRAM, J .A., 
THOMAS, B.M. & 
SENIOR, D. A. 

UCRAM, J.A. 

SURAT BASIN 

EXON, H.F. and others 

ElON, B. F. and others 

EXON, N.F. 

EleON, N.F. 

REISER, R.F. 

REISER , R.F. 

MEDVECKY, A. 

EXON, N.F. & 
VINE, R.R. 

EX:ON, N.F. & others 

HYdrOlogioal implications of r ecent 
geological. -work in the Great Artesian 
Basin 

LONGREACH 

GALILEE 

SF~55/13 

SF-55/ 10 

The geologY of the Qu11pie , Charleville, 
Toompine, Wyandra, E1.il.o, and Cunnamulla 
1:250,000 Sheet areas, Q1ld. 

Drilling for opal in Queensland 

The geology of the Chinchilla 1:250,000 
Sheet area, southern Queensland 

The- age "and geomorphic correlation of 
deep-weathering " profiles, silcrete and 
basalt in the Roma-Amby region, Queens l and 

I!ITCHELL 

ROMA 

CHINCHILLA 

SURAT 

DALBY 

Revised nomenclature of the IIBlythesdale tl 

sequence 

The post-Palaeozoic rocks of the Warwick 
1:250, 000 Sheet area, Q;ueenaland and 
New South Wales 

C1969/56 

E.N. 

E. N. 

C1969/13 

E.P . 

C1968/53 

E.P. 

E.N. 

E.N. 

E.N. 

E.N. 

E.N. 

E. P. 

C1969/eO 

Issued 

With edi tors 

In prep. 

Issued 

In pr ess 

Issued 

In press 

I n prep. 

Wi th editors 

With editors 

In prep. 

In pr ep. 

I n prep. 

In prep. 

... 
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EX.ON~ N.F. 

SEDIMENTOLOGY 

ALCOCK, P.J. 

JENSEN p AoR. 

BROWN, M.C. 

PHOTOGEOLOGY 

SIMPSON, C.J . 

MAFFI, C. 

MAFFI, C. 

MAFFI, C. 

SDlPSON, C.J. 

The -evolution of the Surat Basin - a 
summary 

Progress Report on the Moolayember 
Formation, Bowen Basin, Queensland 

Progress Report on the Stu~ of the Clematis 
Sandstone and Rewan Formation 

E. P. 

C1969/43 

C1969/66 

Middle and Upper Cambrian sedimentary r ocks C1968/ 115 
in the northern part of the Northern Territor,y 

North Molonglo Outfall Sewer Project _ 
Photogeological analysis 

C1968/122 

Report on photo-interpretation of Waterloo C1969/63 
1:250,000 scale sheet, N.T. 

Floating marks for the evaluation of altitude C1969/65 
differences and slopes on air photographs 

Statistical analysis of photogeological 
linear features, Cape Preston , W.A. 

Report on photointerpretatign of Normanton 
1:250,000 Beale sheet, Q'ldo 

C1969/116 

C1969/120 

In prep. 

Issued 

Issued 

Issued 

Issued 

Issued 

Issued 

Being assembled 

To be issued 
Boon 

'" o • 



PALAEONTOLOGY 

BELFORD, D.J. 

DICKINS, J.M. 

DICKINS, J .11. 

DRUCE, E.C. 

DRUCE, E.C. 

DRtx:: E, E.C. 

DRUCE , E .C . & JONES, P .J. 

GILBERT- TOHLINSON, Joyce 

GILBERT-TOMLINSON, Joyce 

JONES, P.J. 

JONES, P. J . 

JONES, P . J. 

" OPIK, A.A . 

Upper Devonian and Carboniferous Foraminifera, 
Bonaparte Gulf Basin, "tlestern Australia, 
1. The genus Nanice lla; II . Tournayellidae 
III. Ozawainellidae; IV. The genus Haplophragmella. 

Correlation of the Permian of the Hunter Valley, 
New South "Tales and the Bm'TEfl Bas.in, Queensland 

Discovery of the Crinoid Ca!ceolispongia in the 
Permian of Queensland 

Lower Devonian conodonts from the northern Yarral 
Basi n, Queensland 

Frasnian conodonts from Mount Horgan , Queensland 

Carboniferous conodonts from the Yarrol Basin , 
" Queensland 

~Cambro-Ordovician conodonts from the Burke River 
structural belt, Q.ueensland 

Ordovician trilobites of northern Australia: 
1 . Dikelokephalinidae 

The Lower Ordovician gastropod Teiic~3pira in 
northern Australia 

Upper Devonian Ostracoda and Eridostraca from 
the Bonaparte Gulf Basin, northwestern Austr alia . 

Marine Ostracoda (Pa laeocopa, Podocopa) from t he 
Lower Triassic of the Perth Basin , Western 
Australia 

Lower Ordovician conodon"':s from the Bonaparte 
Gulf Basin ani too Da ly River Basin , 
northwestern Australia 

Early Ordovician at Claruale in the Fergusson 
River area; Norther n Territory 

BlOB 

BBO 

BBO 

Bl OB 

BlOB 

BlOB 

BllO 

B 

B 

B99 

BlOB 

B1l7 

BBO 

in press 

issued 

issued 

in .. press 

in press 

in press 

in pr ess 

in prep . 

in prep . 

issued. 

i n press 

with editor 

issued. 
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" OPIK, it.A .• 

" OPIK, A.A. 

" OPIK, it.;'. 

" OPTIC, lii.A. 

" OPIK, A.A,. 

" OPIK, A.A. 

" OPIK, 1i.A • 

" opne, A.A. 

PLANE, M. 

PlANE, J.I . 

ROBERTS, J. 

RUNNEGAR, B.M. 

SHERGOLD, J.H. 

SBERGOLD, J .R. 

SHERGOLD, J. H. 

SllERGOLD·, J .R. 

The Ordian stage of the Cambrian and its 
Australian Hetadoxididae 

Ordian (Cambrian) Crustacea Bradoriida of 
Australia 

Nepeid trilobites from northern Australia 

Redlichia 

Dolicho metopid trilobites 

Xystridura in Australia 

TrUebi tes of the fUdd le Cambrian of northern 
Austra lia of Asian affinities 

Ptychagnostidae and Diplagnostidae of Northern 
Territory and New South Wales 

Additions to the Riversleigh vertebr ate fauna, 
northern Queensland. 

The Bullock Creek fauna 

Devonian and Carboniferous brachiopods from 
the Bpna-parte Gulf Basin, northwestern Australia. 

Eurydesma and Glendella gen. nov. (Bivalvia) in 
the Permian of eastern Australia 

Oryctocephalidae (Trilobita: Middle Cambrian) 
of Australia 

Late Cambrian trilobites from the Gola Beds, 
western ~ueens1and 

Bibliography and index of Australian Cambrian 
trilobites ( 1884-1969) 

~Ieneviella viatrix, a new conocoryphid trilobite 
from the Middle Cambrian of western Queensland 

B92 issued 

BI03 i ssued 

B1l3 in press 

B1l4 in press 

B l.n manuscript ": 

B with editor 

B in prep. 

B in prep. 
(Feb. 1970) 

B in prep. '" N 
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B. in prep . 

B122 in press 

B1l6 in press 

BI04 in press 

Bl12 in press 

B in prep . 
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S~GOLD, J .R . 

SHERGOLD , J .R.and EASSETT, 
M.G. 

SKWARKO, S.K. 

SKWARKO, S.K . 

SKWARKO, S .K. 

SKWARKO, S.K . 

SKWARKO, S.K. 

SKWARKO, S.K 

SKI/ARKO, S.K. 

SKWARKO, S.K. 

SKWARKO, S'.K. 

SKWARKO, S .K. 

STRUSZ:, D. L. 

STRUSZ, D. L. 

Late Cambrian Pseudagnostidae from the Burke 
River structure , western ~ueensland 

Lithofacies and biofacies at the Wenlockian/ 
Ludlovian jW1Otion, Wenlock Edge, Shropshire. 
Submitted to Lethaia 

Lower Cretaceous 'rrigoniidae from Stanwell, 
eastern Queensland 

Chapter on 'ftlesozoic ' in the Katherine-Darwin 
Bulletin 

Bibliography of the Mesozoic Palaeontology of 
Australia and Eastern New Guinea', 

Aptian (Lower Cretaceous) 'Apictrigoni&' from 
the Melligo Quart~te. Dampier Peninsula, 
Western Australia 

On the discovery of Ralobiidae (Bivalvia, 
Triassic) in Eastern New Guinea 

Middle and Upper Triass ic Mollusca_ from the 
Yuat River, East ern New Guinea 

A correlation chart for the Cretaceous System 
in Australia 

Some Ordovician graptolites from the Canning 
Basin, W.A. 

Revision of the marine Jurassic faunas of 
Western Australia 

Australian Cretaceous Amm onoidea 

A new species of rhynchonellid brachiopod 
from the Devonian 'of New South Wales 

Rhi2mphyllum and Ca l ceola from the Devonian 
of New South \Olalea 

B in prep. 

EP in prep. 

BSO issued 

BS2 issued 

BIOS in press 

BIOS in press 

B with editor 
V> 

"" • 
B with editor 

B Prepared for 
ECAFE Sympos. 

B in prep. 

B in prep. 

B in prep. 

BIOS in press 

BIOS in press 



STRUSZl, D. L. (with J .S'. JELL) Cyathophyllum (Radiophyllum) from the Devonian 
of eastern A:.uatralia . 

STRUSZl, D. L. (with J. 
SIlERGOLD) 

BELFORD, D. J. and DICKINS 1 

J . M. 

DICKllIS. J .M. 

DICKINS t J.M . 

DICKllIS, J .M . 

DICKrns, J .I1. 

DICKllIS, J .M., GOSTIN, V .k . , 
and RUNNEGAR, B.M. 

GILBBRT-TOMLllISON, J . 

ROBERTS, J . 

Revision of Etheridge and loU tchell ' s emrinurid 
trilobites from the Silurian of Canberra and 
Yasa (provisional title) 

Palaeontology in Australia ECAFE Symp. Dev. 
Petro Resour . ksia Far East 

Correlation and subdivision of the Permian of 
Eastern and Western Australia. Rep . into geol. 
Congr. t 22 

Correlation chart for the Permian Syst~~ in 
Australia with accompanying ,notes anq 
bibliography Proc. 1st International Symposium. 
on Gondwana Stratigraphy and Palaeontology. 

The Permian of Australia and N~w ~ealand and 
Theories of Tectonism. Froe. Continental 
Drift Symposium. Montevideo. October 1967 

Geological History of tre Bowen Basin, 
Queensland Div. Geol. Soc. Aust. 1969 Field 
Conference 

Age of the Permian Sequence in the southern 
part of the Sydney Basin, New -South W~les. 
Stratigraphy and Palaeontology Essays in Honour 
of Dorothy Hill, edited oy K.S.V. Campbell, 
A.N.U. Press, Canberra 1969 

An Ordovician gastropod and trilobite from 
Queensland (a single plate -with captions for 
incorporation in the University of Queensland's 
forthcoming publication on Ordovician and 
Silurian fossils from Queensl~). 

~lantle canal ~tterns in Schizophoria 
(Brachiopoda) from the lower Carboniferous of 
New South Wales. Palaeontology, 11, 389-405 

B1l6 

B 

E. P'. 

t.P'. 

E.P. 

E.P. 

E.P. 

E.P. 

E. P. 

E.P . 

in press 

in prep. 

iss.ued 

in press 

in press 

in press 

p'Ublished 

published 

in prep. 

published 
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SHERGOLD, J .H. 
and SHIRLEY, J. 

SKWARKO, S.K. 

STRUSZ, D.L. 

STRUSZ, D.L.(with B. 
CHATTERTON and P. FLOOD) 

STRUS~, D. L. (with E. DRUCE) 

BURGER, D. 

BURGER, D. 

BURGER, D. 

mlP, E.M . 

SBERGOLD, J . R. 

STRUSZ, D.L. 

STRUSZ', D .L. 

The faunal-str atigraphy of the Ludlovian rocks 
between Craven Arms and Much Wenlock, Shropshire. 
Ceo1 . J. 6(1), 119-138 

On Upper Jurassic Apiotrigonia. from 1-1exioo. 
Paleont. Mexicana" 

Cystiphyllum americanum var australe 
Etheridge Jnr 1892 , from North Queensland. 
(Stratigraphy and Palaeontology: Essays in 
honour of Dorothy Hill; ANU Press) 

Revision of the New South Wales brachiopod 
"S'pirifer" Yassensis 

Discovery of Ludlovian conodonts at Canberra 
(provisional title) 

Relationship of palynology to stratigraphy in 
the Lower Cretaceous of the Surat Basin, 
Queens land 

(in cooperation wi~h Dr G.R.J. Terpstr~) 
Micropalaeontology and palynology of samples 
from BMR Bulloo No. 1 Scout Hole, Que~sland 

Palynological observations of Jurassic and 
Cretaceous strata at the border of Queensland 
and New South Wales 

Pa lynologica l examination of samples from the 
Beaver Lake Area (Antarctica) 

Cambrian Palaeontology III de Keyser, F. 
Cambrian of the Burke River Outlier 

The" 

Bibliography of the Geology and Geomorphology of 
the Canberra 1:250,000 Sheet 

List of Australian Palaeontological research 
projec1:3 revised edition 

E.P. 

E.P. 

E.P. 

E.P. 

E.P . 

C1968/125 

C1969/39 

C1969/94 

C1969/ 98 

C1968/67 
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published 
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issued 

issued 
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TERPSTRA, G.R.T. Micropalaeontological examination of samples 01969/55 in prep. 
irom A.D.G. Scout Bores No. 1 and No.2 Talbalba, 
Thallon Basin, Queensland 

TERPSTRA, G.R.T . Micropal aeontol ogical exami~tion of outcrop C1969/68 in prep. 
samples from the Kemp Welch River and T&9ini 
areas of the Central District, Papua-New Guinea 

TERPSTRA, G.R.T. Micropalaeontological examination of cores from C1969/ 114 in prep. 
the RolliDg Downs Group in GSQ' Boreholes SU'rst 
1, 2 and 3 Queensland 

TERPSTRA, C.R .T. and Micropalaeontol ogy and Palynology of samples C1969/39 issued 
BURGER , D. from BMR No . 1 Scout Role Queensland 

WHITE, M. E. Reports on the 1968 Collection of Plant Fossils C1969/51 in prep. 
from the Mool ayember and Teviot Formations 

WHITE, M.E. Reports on 1967 Collection of Plant Fossils 01969/ 53 in prep . 
from Cape York Peninsula 

C1969/54 
v> 

WRITE, M.E. Reports on the 1968 Collection of Plant Fossils in prep. '" • 
from the Eromanga Basin, Queensland 

WHITE , M.E. Report on the 1968 Collection of Plant Fossils C1969/57 in prep. 
from Surat and Clarence-Moreton Basi ns 

WHITE, M.E. Reports on Plant Fossils from the Beaver Lake C1969/100 in prep. 
Ji.rea, Prince Charles Mountains, Antarctica 
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S1JMI!ARY 

This report summarizes the work 6f the Metalliferous Deposits 
Section from November, 1968, to October, 1969~ Figures M1 and M2 show 
areas where fieldwork was carried out in 1969, and areas which it is 
proposed to map in 1910. 

Regional mapping was carried out in the Victoria River Basin, 
New Britain, eastern Papua, and "Antarctica. 

Mapping of . the Victoria R~ver Downs, Wave Hill, Waterloo, and 
Limbunya "1:250,OOO Sheet areas completed a three-year survey of the Victoria 
River Basin. Stratigraphic drilling of the Antrim Plateau Volcanics was 
started, and will be completed in "1910 • . Prospects of finding economic mineral 
depoei ts i~ . ~h;~ are, : ~,.,a .~~ole . do not appear to, be ... promising; however, 
minor--copper .I!lineralization in th~ Antrim Plateau VolcaniCS and the 
overlying Cambrian limestone haS been known for a -long time, "and the 
possibility of finding payable deposits can not be dismissed. 

Mapping of New Britain was completed during the year. Two visit s 
were made to the island ~ : one from February to mid-~, and the other from 
September to mid-November; during the first, a helicopter gravity survey 
was carried out , co~curre~~ly with the ,geological mapping. Formations on the 
island consist of volcanics ', volcanogenic sediments, tonalitic to gabbroic 
i:p.trusives, limestone~' terrestrial sediments, and raised coraJ. reefs r and 
range in age from Eocene to Recent. Many of the intrusive rocks contain 
pyrite and pyrrhotite, and a few also carry traces of chalcopyrite; authorities 
to prospect have been taken out over the more promising areas in the hope of 
finding porphyr,y-copper type deposits. 

,Fieldwork for 'the eastern Papua project has been wound up with surveys 
in the Louisiade "Archipelago, check and foliow-up mapping on Normanby Island 
and the East Cape peninsula, and further investigation of the D~an Dome. 
Gold on Sudest Island appears to be the orily possibly economic prospect in 
the Louisiade Archipelago, excl~ding Misima Island. 

Fo~ ,geologis~s took ' part in a re¢ormaissance sw;vey in the Prince 
Charles :Mountains, Antarctica, - from -10th January- "to 18th February. Apart from 
a small area of .Permian sediments near B~aver ~e, the rocks observed are 
amphibolite to granulite facies metamorphics, charnockftes, and granitic 
intrusives. Coal seams up to 4 metres thick are abundant in the Permian rocks; 
samples of these are being" etud~~d b,y the C.S.I.R.O. A small pocket of " 
disseminated molybdenite was found in a metamorphic rock on Rauer Island. 



58. 

Bulletin 106, on the geology of the east Kimberley area, was 
published during the year, and Bulletin 107, on the Lamboa Complex, east 
Kimberley, is in press . Records on various aspects of the geology of 
the Kimberley Basin and of the west Kimberley area were completed , and four 
1:250,000 maps and Explanator,y Notes for the east Kimberley were published. 
Two Preli~nar,y maps for the west Kimberley were issued. 

Writing of the first draft of the Arnhem Land Bulletin is nearly 
complete, as is a Report on the basement rocks of that area. 

Prep\ration and checking of maps and reports on the Burdekin River 
Region, Queensland, continued. 

Report ing of the resUlts of the mapping of Cape York" Peninsula and 
the Torres Strait islands is progressing well. The first draft of the 
Bulletin on the whole project is almost oomplete , and compilation of the 
1:500,000 map to accompany the Bulletin waS started. Completion of coloured 
maps and Explanatory Notes for the area will mostly have to await mapping 
of the Carpentaria Basin by the Sedimentary Section. 

Completion of the Ce~tral Highlands project., N.G., awaits further 
ma:pping to be carried ou~ in 1970. Preparation of the Ramu and Karimui 
1:250,000 sheets for Pretiminar,y.Edition is well advanced. . . 

~ppiilg of the Cloncuriy anq. Marraba 1: 100,000 sheets ww;l . 

completed~ Colour aerial photographs', which were available for , :par~ . of the 
area, were found to have man,y advant8.ges over black and white. 'The broad 
stratigraphic divisions set ' up duxing the 1:250,000 mapping carried out in the 
1950 l s provided a very useful basis for more detailed subdivisions arising 
out of this year l s mappiIl8. Apart from Uranium at the Mary Kathleen: mine, 
economic interest in the area centres on copper and, t o a lesser extent , 
on uranium; about a dozen 'companies have holdings in the area mapped. Some 
experimental geochemical sampling ~as carried out by the field p~ty, but 
the results are not yet available. 

As a result of a policy decision to reduce ·the area under Reservation 
at Rum Jungle, field work was confined to the 100 square miles retained for 
further investigation. ~~ enquiries were received about prospects in the 
areas relinquished. Diamond drilling results on base metal . and radiometric 
anomalies drilled during the year were disappointing, and three boles did not 
reach their target depths bec~se of difficult conditions. ~heck auger 
drilling was carried out in a number of anomalous areas, and deeper rotary 
drilling in selected localities mostly showed that shBllow radiometric anomalies 
did not persist -in depth. After a radiometric reconnaissance of all outcrops 
of the Crater and Beeston's Formations, part of the Crater Formation 
east-north_east of Batchelor' was selected for radiometric gridding and 
detailed mappingj this Will be followed by deep diamond drilling to test for 
uranium mineralization below the zone of weathering. Evaluation was begun of a 
radon .detector as a ,guide to areas where further testing for uranium 
mineralization might be warranted. Further sampling of the Celia and Coomalie ' 
Dolomites to delineate magnesite bodies within them yielded encouraging results. 
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Progress reports, in the form of Records, on completed work in the Rum Jungle 
area have been issued, and others are in preparation. Compilation of 
geological , geochemical , and radiometric data for the Hundred of Goyder 
~as suspended in May owing to the resignation of Y. Miezitis, but arrangements 
have been made for him to complete the work in the near future. 

Chemical and petrological studies on samples alre~ collected in the 
McArthur River area, N.T. , were continued, and nearly two months were spent 
in the field examining and sampling diamond drill cores and carrying out 
further mapping to determine the limits and environment of deposition of the 
Barney Creek Formation (which contBinsthe sulphide_bearing HYC Member) and 
associated dol omite units. Elucidation of the palaeogeographY of these beds 
could point to other areas where search for further sulphide mineralization 
might be warranted. 

Amendments and additions have been made to the Record on the 
Herberton-Mount Garnet area, Queensland, and this has now been submitted to 
the editor for publ ication as a Bulletin. 

Progress was made in the re-organization and staffing of the petrological, 
mineralogical, and chemical laborat ories . Over 700 chemical analyses of igneous 
and metamorphic rocks were collected for inclusion in a forthcoming compilation 
by Dr. Joplin, and petrographic data for the project on north Queensland 
granites were compiled. There was a reduction in the number of completed 
X-ray fluorescence analyses of rocks, but a greatly increased number of X- ray 
diffraction determinations was turned out. 

A scanning electron microscope, so far used mainly by palaeontological 
staff , has been installed, and the chemical laboratory haa acquired a gamma- ray 
spectrometer. 

The direct- reading optical spectrograph contributed to a number of 
projects , and was also used quite extensively to help in identification of 
minerals by X- ray diffraction. Some progresB was made in developing a method 
for the simultaneous determination of vol atile and involatile elements . 

Writing of a Bulletin on the Mount Isa geochemical pr oject was completed. 

The electron probe microanalyser was used to study the compositions of 
pyroxenes, olivines , and spinels in rocks from the Papuan Ultramafic Belt, and 
to investigate kyanite-, pyrophyllite- , mica-, and amphibole-bearing assemblages 
in metamorphic rocks from the Petermann Ranges , N.T . . Results for the P.U.B. 
indicate that the ultramafic rocks are not of deep-seated origin, but have 
probably formed just below the oceanic Moho. 



60 . 

The chemical laboratory was involved in several major projects , 
and also undertook a number of ad hoc and minor investigations. Most 
effort went into the major and trace-element analysis of carbonate rocks 
from the McArthur River and Victoria River areas, N.T., and into an 
investi8ation of the nature and origin of waters issuing from the Corin 
Dam (A.C.T.) and its outlet tunnel . An extensive sampling programme 
was undertaken at the dam, and it was concluded that the high acidity and 
abnormal salt content of the water were due to oxidation of pyrite in the 
rock fill. The oxidation was aided by a bacterium whose activity is 
thought to have been enhanced by a supply of nitrogen probably derived from 
residues of the ammonium nitrate explosive u$ed in quarryingo 

The geochronological ' laboratory worked on samples from T. P.N.G., 
the West Kimber ley area, W.A., Cape York, Q. , Victoria, and Antarctica. 
Problems revealed in the Kimberley study require fUrther work for their 
elucidation, and more samples are needed to clarify results obtained 
on Cape York and Antarctic rocks . The work on the T.P.N.Go and Victorian 
samples has yielded some interesting results which point to the necessit,y 
for major revisions in the presently formulated world- wide Tertiary time scale. 

The work of the Biological Group of the Baas-Becki~ Laborator,r 
involved laborator,r investigations on the ecology, physiology, metabolism, 
and metal- concentrating ability of sulphate- reducing bacteria (concentration 
factors of up to 20,000 have been demonstrated); on the biochemistry of 
organic sulphur metabolism, on pyrite synthesis by microorganisms and 
fractionation of stable sulphur isotopes by microorganisms, on the mechanism of 
formation of sulphide bands in a range of materials , and on copper toxicity 
and resistance in microorganisms . The Mineralogical Group has carried out 
experimental studies on sulphide synthesis and transformation at various 
temperatures and pressures, on problems of pH measurement in saline solutions, 
on the influence of pH on the activity of the sulphide ion, and on the 
conditions under which dolomite and sulphides may be precipitated together. " 
Construction of apparatus for studying the effects of pressure, temperature, 
time, nature of host rock, intergranular fluids, etc . on the stabilities , 
textures , compositions, and metamorphic redistribution of sulphides is 
nearing completion. Field and laborator,r studies of t he movement and " 
re- precipitation of copper in an arid environment (Pernatty Lagoon, S.A.), 
and of iron and base metals in a volcanic-marine environment (Matupi Harbour, 
New Britain) have been started; both investigations are still at a very early 
stage . 

Further work was carried out on instrumentation for volcano 
surveillance in T. P.N.G. A report on interference to seismic recording at 
Rabaul by power house noise was prepared; the Administration appears to be 
favourably disposed to eventual removal of the power house to a site outside 
the caldera. Other work included participation in the organization and 
execution of the New Britain crustal study, and collection of r ock "and wate r 
samples from volcanic islands off the eastern coast of New Ireland. 
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Further work was carried out on the petrology ~d geochemiat~ 
of the StrangwBiYs Range carbonati te , and an area of about 120 square miles 
in the vicinity of the carbonatite was mappedo Additional diamond drilling 
of the carbonatite and its contact-zone was stil l i n progress at t he end of 
the period under review. 

Compilation of the new t ectonic map of Austr alia and New Guinea is 
nearing completion; publication of the map is planned for late 1910. 

~~mbers of the Section attended several conferences and symposia 
during the year. 

Two geologists visited overseas countries duri ng the year, and 
another is in the latter stages of completing his work for a Ph.D. degree 
at Stanford University, U.S . Ao 

Training in phases of field and l aborator,y work r elated to mineral 
exploration was given to a United Nations Fellow and a Colombo Plan Fellow. 

Publications and Recorda issued, 
preparation, are listed in Appendix M1. 
under Review: 

and publicati ons in press or in 
Followil18 are totals for the period 

Bulletins \ Issued 2, in press 2, with editor 3, in pr eparati on 40 

Reports Issued 4, in press 4, with editor 5, in preparation 13. 

Records I ssued 28. 

Explanatory Notes - I ssued 6 , in press 4, with editor 5, in preparation 11 . 

Outside Publications - Published 24, in p'ress 4, submitted for publicati on 3 , 
in preparation 13. 
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REGIONAL PROJECTS 

FIELDWORK 

VICTORIA RIVER PARTY, N. T. 

C.M. Morgan, I.P. Sweet, J.R. Mendum, R. J . Bultitude 

Between October, 1968, and ~, 1969 , the party was engaged in 
compiling the Record and 1:250,000 Bcale maps on the Preoambrian geology 
of the Delamere, Fergusson River , Port Keats, and Cape Scott 1:250, 000 
Sheet areas, which were mapped during the 1968 field season. Between 
May and October, 1969 , the party mapped the Victoria River Downs, Wave Hill, 
Waterloo, and Limbu..n;ya 1: 250 , 000 Sheet areas. In · addition to the Precambrian 
rocks, the Cambrian Ant r im Plateau Volcanics and rocks of the Hardman Basin 
were mapped. A programme of stratigraphic drilling in the Antrim Plateau 
Volcanics, which was due "to start this year, was delayed, and only two holes 
were drilledo A helicopter was used for about 130 flying hours . 

The mapping of the Victoria River Basin is now virtually complete, 
but further wprk, including stratigraphic drilling, will be done on the 
Antrim Plateau Vol~anics in 19700 

Geology (Fig. M3) 

The four Sheet areas mapped in 1969 contain well exposed Proterozoic 
sediments and minor metamorphics (possibly Archaean) surrounded to the west, 
south, and east by the Antrim Plateau Volcanics. The latter are overlain to 
the east by a north-trending belt of Cambrian sediments, and in the west by a 
north- west trending tongue of Cambrian sediments (the Hardman Basin). 

Two small outcr ops of low- grade metamorphics are exposed near the 
centre of the Limb\Ul¥a 1:250,000 Sheet area. The rocks are grey quartz­
feldspar- muscovite schists, and are probably derived from greywacke. 

The Farquharson Beds are a newly r ecognized sequence of sediments 
which crop out on all the Sheet areas mapped this year. The best and most 
extensive exposures are in the Limbunya Sheet area. The beds have also 
been traced onto the southern part of the Auvergne 1:250,000 Sheet area. 

The entire sequence is exposed in an inlier south of Limbunya 
Homestead , where it is 3500 feet thick. I t consists mainly of dolomite, 
dol arenite, sedimentar,y dolomitic breccia, and dolomitic siltstone, and also 
contains some sandstone . A sequence of sandstone, chert, and cl~stone at 
the base of the beds has been included in the formation, although it has not 
been proved that it is conformable with it . Stromatolites are well developed , 
and beds of chert are also common. 
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GEOLOGICAL SKETCH MAP OF THE WATERLOO, VICTORIA RIVER 
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The Farquharson Beds have been subdivided into twelve units , all of 
which can be recognized in the field and on air photos. The beds unconformably 
overlie the metamorphics, and are unconformably overlain by the Wattie Creek 
Bedse It is thought that they may be correlated with the Bungle Bungle Dolomite 
in Western Australia, as they are made up of similar rock types. 

The Wattie Creek Beds are another newly recognized sequence of 
sediments which crop out on all f our Sheet areas mapped this year. They are 
about 1300 feet thick, and have been subdivided into seven \mite, each of which 
will probably be given formation status. Four of the units consist of 
medium-grained feldspathic sandstone, and the other three are of claystone, 
micaceous siltstone, and dolomitic siltstone and dolomite. At the base of 
the sequence is a thick bed of sedimentary breccia composed largely of chert 
fragments. The sequence is overlain conformably by the Timber Creek 
Formation of the Bullita Groupo 

The Kirkimbie and Inverwgy Beds occur as isolated outcrops of 
sandstone, dolomite, and siltstone in the south-western corner of the Lim~a 
1:250,000 Sheet area. Their relationships with other units are not yet 
known, ,but it is suspected that the dolomite and siltstone near Kirkimbie 
Homestead ~ be an extension of the Farquharson Beds . South-west of 
Kirkimbie Homestead they unconformably overlie sheared sandstone and 
conglomerate, which may belong to the metamorphics rather than the Farquharson 
Beds. 

In the area mapped this year the Bullita Group contains the Timber 
Creek, the Skull Creek, and the Bynoe Formations, and also a sequence of 
sandstones and ferruginous dolomites conformably over lying the Bynoe 
Formation. From this year1s mapping it appears that there is an unconformity 
between the Skull Creek and Bynoe Formations; otherwise lithologies and 
relationships are similar to those found pr eviously. 

The Wondoan Formation of glauconitic sandstone, siltstone, and 
claystone is Wlconformable on the Bulli ta Group, and is unconformably overlain 
'Jy the Auvergne Group. 

The Auvergne Group and glacials were traced 
previously mapped, and their character did not change 

southwards from areas 
significantly. 

About half the area mapped in 1969 is covered by the Antrim Plateau 
Volcanics. In some places, particularly in the west of the area, it was 
possible to differentiate individual £lo\vs, but outcrop was not good enough 
in most places to differentiate flo~s on the scale of the mapping. Several 
thick beds of agglomerate crop out both in the east and in the west of the 
area, and can be traced for at least thirty miles o An extensive tuff band 
crops out in the southern part of the L1mbunya Sheet area. Interbeds or 
sandstone, chert, limestone, and breccia are common. 

The lower Middle Cambrian Hardman Basin extends from Western Australia 
onto the Limbunya Sheet area, where "it consists of the Headleys Limestone 
(base), Nelson Shale, Linnekar Limestone, Panton Formation, and Elder Formation. 
These beds occupy a major north-west trending syncline. 



Economic Geology 

There is ver.y little of economic interest in the area. However, small 
deposits of copper have been found associated with the Antrim Plateau Volcanics, 
mostly as secondar,y copper minerals at the contact between the volcanics and the 
overlying Cambrian limestone. Copper is also found in quartz veins and rarely 
as the native metal in the upper flows of the volcanics. Prehnite, amethyst, 
and agate are common fillings of ~gdales and veins in the flow-tops at the 
top of the unit. In some places these minerals are of gem quality. 

Near Lily Hole Yard, in the Victoria River Downs Sheet area, manganese 9 

as psilomelane, occurs in veins, and is also disseminated through siltstone and 
ferruginous dolomite of the unnamed formation which overlies the Bynoe Formation. 
It does not appear to be of economic significance. 

Metals Exploration, N.L. ( in association with Australian Selection and 
Freeport Sulphur) and the Hooker Corporation are currently exploring for copper 
in the Antrim Plateau Volcanics and the overlying Cambrian limestone. 

R.J. 
C.E. 
R.J . 

NEiV BRITAIN PARTY 

Ryburn, R .W~ Johnson, R.P. Macnab, D.E. Mackenzie, . 
Marfi ~photogeologist), J.G. Binnekamp (palaeontologist) ; 
Tingey and P.E. Pieters (Resident Staff) 

In 1968 , regional mapping of the Gazelle Peninsula, north- eastern 
New Britain, was carried out by R.P. Macnab, and in 1969 the mapping of the 
rest of the island was completed. 

The island of New Britain lies between 148°101 and 152°00 1E longitude, 
and 5°00 ' and 60 20 l S latitude, and is about 250 miles long, and mostly less 
than 45 miles wide. It is heavily fores ted and sparsely populated, with a 
central range rising to 6000 feet a.s.l. east of 1490 40 t E longitude. Because 
of the central range rainfall is high on the south coast from ~ to October 
during the south-east season, and high on the north coast from December to 
~~ch in the north-west monsoon; coastal areas protected from the prevailing 
wind by the central range experience a relai1'veq "dxy season". ArulUal rainfall, 
where recorded, ranges from 150 inches to more than 300 incheso 

Between early February and mid-~ a helicopter- supported survey was 
conducted, and most of the area east of 149 30' was mapped 9 except for the fringe 
of Quaternary volcanics alOl18 the north coast. J . G. Binnekamp was attached to 
the party until mid-April, carrying out some traverses~ and preparing and examining 
microfossil samples in base camp. R.J.S. Cooke and R. Harrison, of the 
Geophysical Branch, co- ordinated with the field party while conducting a 
r egional gravity survey, and t he helicopter was also used by the Crustal StuQy 
Group. In all about 240 hours were flown , and about half of this time was 
used by the geological party. 



Owing to dense rainfor est , narrow and swiftly flowing str eams, and 
sparse population away from the coastal fringe, helicopter landing sites 
are scarce in the hinterland. Consequently most of the central areas of 
the island had to be reached on foot . Difficulty in helicopter operation 
was greatly increased by rain and low- lyi ng cloud on the windward side of 
the central range , and r apidly changing weather conditions and frequent 
r ain on the protected side. Because of its high speed and range , a Bell 
Jetranger helicopter was used , allowing the positioning in one trip of a 
geologist and three carriers with cargo f or t wo- to six- d83 traverses as far 
as sixty miles from base camp. The skill and co- operation of the pilots of 
Crowley Airways contributed greatly to the success of the helicopter 
operations . Major bases were established at Pomio on the south coast , 
and, later, Kwalakessi (Cape Hoskins) on the north coast ; a t emporary base 
was established at Kandrian on the south coast in the final stages of the 
survey. 

After experiences with helicopter failure, illness of geologists 
while on traverse, and difficulties in field parties! reaching pre- planned 
pi ck- up points early in the season, use was made of small portable radio 
t ransceivers hired from the T. P. N.G . Department of Forests . Field parties 
had regular contact with base camp , so that any changes in plans due to ' 
weather , helicopter failure, or medical emer gency could be communicated. The 
radios proved to be of great benefit in saving of helicopter time and 
geologists ' time, and would be invaluable in a medical emergencY. 

Between early Septemb.er and mid- November a study was made of the 
Quaternary volcanics along the north coast and at the western end of the 
island , and regional mapping was completed in the area west of 1490 )0 '. 
A boat, M. V. "Explorer" , was us ed for transport and partly as a mobile base 
until early November , and a Bell 47G)B1 helicopter was used in late October 
for 40 hours to complete the mapping. Personnel consisted of R. J . Ryburn 
( leader, until early November) , R.W. JohnSon, R .. P. Macnab (until mid- Oct ober) 
and P. E. Pieters (10 d~s f or helicopter work) . 

Geology (Fig. ~14) 

The geology or New Britain i s relatively uncomplicated. The 
core of the island is made up of early Tertiary (pr obably Eocene) basic to 
intermediate volcanic rudites with minor lavas and volcanically derived 
sediments - the Baining Volcanics . These rocks crop out over most of the 
length of the island, but are covered at the western end by the Quaternar,y 
volcanic and sedimentary rocks of the Cape Gloucester area. ' The central 
ranges and the ranges between Wide Ba,y and Pomio are made up largely of this 
formati on.. The volcanics are intruded in several areas by tonalitic, 
dioritic, and gabbr oic rocks. 
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Unconformably overlying the Baining Volcanics is the Middle Miocene 
Jacquinot Limestone which is on the average about 2000 feet thick? and ranges 
from a few feet to well over 3000 feet . The limestone thins rapidly near 
Montague Harbour and also near its margins of outcrop east and west of 
Kandriano 

On the southern side of Wide Bay, and on the northern (downthrow) 
side of the Wide Bay Fault is a wedge of terrestrial, largely conglomeratic 
sediment, the Ip Formation, which was derived from the rising fault scarp to 
the south. The Wide Bay Fault has been traced most of the way from the 
south-eastern extremity of Wide Bay across to Open Bay. 

The low 
covered by 200 to 
of Pliocene age. 
deeply incised by 

saddle between Commodore Bay and ~mntague Harbour is 
300 feet of acid tuffs and minor conglomerates, probably 
These are the Umua Beds, and they are typically soft and 

rivers and streams. " 

A number of volcanic centres lie along the north coast of the island. 
These are of Quaternaxy age, and some are still active. 

Quaternary coral reefs, raised up to 300 feet abov"e the present 
sea level, are scattered along the south coast, and also form numerous small 
islands near the coast. More recent reefs are almost continuous along the 
south coast, and are partly emergent . On the north coast the reefs "are more 
patchily distributed, and are generally submerged. " Quaternar,y alluvium covers 
wide areas south of Open Bay, around Commodore Bay, and around the lower 
reaches of some rivers. 

Economic Geology 

Sulphide mineralization is widespread in the pre- lfiocene intrusives 
along the axis of the island. In ~and specimens sulphides appear to be 
mainly pyrite and pyrr hotite; traces of chalcopyrite were seen i~ plutonic 
rocks from the Sai 9 Torlu, and Evili Rivers. An authority to prospect has 
recently "been taken out by B.H . P. in the Sai River area to the south-east of 
Open Bay. C~R.A. haa previously investigated copper prospects in the Evili" 
River " (Uasilau area) and East Kulu River, but has recently relinquished both 
areas. At present Placer Prospecting is investigating a large area in the 
centre of New Britain, and has completed a detailed stream sediment sampling 
programme over most of its lease. 

Gold is present in small quantities in the Ala River. 
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Hydro- electric damsites 

No suitable sites for dams were seen, the main failing being the 
lack of storage volume behind the numerous sites in gor ges where high dame 
could be builto The rivers in New Britain are short and very f ast- flowing; 
their headwater sections and middle reaches are steep and deeply incised, 
and their lower reaches meander or form braided patterns across the narrow 
coastal plains . The seasonal very high and irregular rainfall causes very 
large and rapid rises in river levels , so that large storages, which do not 
appear to be available , would be needed to control sudden huge influxes of 
water. 

I.E. Smith, 

EASTERN PAPUA PARTY 

G. Cifali (until June) ; P.E. Pieter s, 
P.D. Hohnen (Resident Staff) 

Following fieldwork during September and October , 1968, three months 
were spent in map compilation and thin- section study. The party left 
Canberra for further rieldwork in mid- February. 

Cifali and Pieters spent two weeks in the D9\YUlan Dome area in an 
attempt to gain more detailed information on the structure and nature of the 
dome . Smith Si multaneously sampled the Cloudy Bay Volcanics behind Absu, 
and investigated the southern contact of the D9\YUlan Dome with the Dawa Dawa 
Beds . Both parties returned to Port Moresby in early March. Cifali then 
joined the Crustal Study Group in New Britain. 

Smith and Pieters spent one montb in mapping the geology of the 
Louisi ade Archipelago , excl uding Mi si ms Island. M. V. llEx:plorer ll , chartered 
from Exploration Enterprises , of Port Moresby, was used as a mobile base 
throughout the survey. Mapping was completed by mid- April , and the party 
returned to Port Moresby. Smith then went to Normanby Island , in the 
D' Entrecasteaux Group , to follow up a hel icopter reconnaissance made Qy 
H. L. Davies · in 1967 . Pieters joined the party for the last two weeks of 
this survey. Cifali , on completion of the New Br itain Crustal Study, spent 
a week in the Milne Bay area examining the r ocks on the north side of Eas t 
Cape peninsula. 

Smith and Cifali returned to Canberra in mid- J.'IaJr , and Ciiali resigned 
at the end of ~tay . Since ~~, Smith has been engaged in the pr eparati on 
of a Record on the geology of the Louisiade Archipelago , and in map 
compi lation and thin- section work for a final report on the geology of 
Eastern Papuao 

Pi eters and Hohnen carried out helicopter- supported fieldwor k on the 
Dayman Dome for a week during early July, followed by three weeks in Canberra 
preparing a Record on the geology of the Dayman Dome. 
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Geology 

1) Da;yman Dome . 

The geology of the Dayman Dome was discussed i n the 1968 Summary of 
Activities. Recent work suggests that the metamorphic grade does not 
decrease with depth, as was previously thought. Gabbroic intrusives not 
previously known were discovered at the summit of the -Dome . A satisfactoxy 
theory for the origin of the dome has not yet been formulated . 

2) Louisiade Archipelago (Fig. M5) 

The geology of the Louisiade Archipelago, excluding Misima Island, 
has been written up in Record 1969/93 . The major rock unit in the area is 
the Calvadoa Schist, consisting of low-grade metamorphics; the unit is 
probabl y correl ative with low-grade meta-volcanics in the Deboyne Group , 
named the Deboyne Metamorphicsj both units are thought to be of Cretaceous 
age o btinor Miocene lime~tone and (?)Pliocene volca~ics occur at the wes tern 
end of the Cal vados Chain. Quaternary raised coral limestones are couunon 
throughout the archipelago. 

Syntectonic ultrabasic and basic intrusives occur on Rossel 
and basic syntectonic intrusives occur elsewhere in the archipelago. 
intermediate, and minor acid post-tectonic intrusives are also known. 

3) Normanby Island (Fig. M6) 

Island , 
Basic, 

The 1969, fieldwork on Normanby Island substantial~ confi rmed the " 
results of earlier helicopter reconnaissance by H.L. Davies (Record 1967/50). 
Some differences in detail were found , and the more important of these are 
noted below. 

(a) The Gidigidora Granite , in the north- western arm of the island , probably 
crops out over less "than one quarter of the area indicated on Davies' 
map ; the area of adjacent quaternary volcanics is correspondingly larger. 

(b) The (?)Miocene sediments behind Sewa Bay are less extensive than 
indicated on Davies ' map. 

(c) An area of fossiliferous conglomerates, sandstones, and mudstones oocurs 
in the hills to the south of Sewataitai Bay. These can probably be 
correlated with the Sewa Beds . 

(d) Raised coral limestone is extensive along the north coast. 

(e) Granite and intermediat e igneous rocks crop out behind Esa- ala at the 
north-western end of the islando 
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(r) High- grade schist and gneiss occurring at the north-western tip of t he 
island are probably correlative with similar metamorphics elsewher e in 
the DIEntrecasteaux Islandso These rocks were previously thought to be 
low- grade metamorphics correlative with metamorphics at the eastern 
end of the island. 

(g ) The Quaternaxy volcanics are mainly basic to intermediate, and calc­
alkaline rather than alkaline , as was previously thought. 

The accompanying geological map of Normanby Island (Fig. M6) 
incorporates the results of 1969 fieldwork . 

ECONOMIC GIDLOGY 

Gold on Sudest Island, known since the 1890 ' s , probably offers the 
only economic prospect in the Louisiade Archipelago , excl uding Misima Island . 

Gold also occurs in small quantities in metamorphics on Normanby 
Island. The ul trabasics on Normanby Island were examined for traces of 
mineralization, but none were found~ 

PRINCE CHARLES MOUNTAINS , ANTAllCTICA 

"LR. McLeod, J.B. C. Bain, D. J . Grainger, A. Medvecky 

The party spent the week of 27th October to 4th Novemoer, 1968, 
in Melbourne attending induction lectures at the Antarctic Divisfon, Department 
of Supply, and sailed from. Melbourne for Antarctica on 20th December, 1968. 
Field work commenced on 10th January. 

One geol ogist (A.M.) spent four weeks near Beaver Lake , on the 
western side of the Amery " Ice Shelf , on a detailed study of the surrounding 
Permian sedimentar,y r ocks. Two geologists (J.B. , D. G. ) worked with su+veyors 
engaged in a second- order tellurometer survey of the Amery Ice Shelf, northern 
Prince Charles Mountains area; after survey commitments had been met , the 
geologis t with each party was able to ~xamine the outcrop in the vicinity of 
the survey station, and in some instances short helicopter trips were made to 
examine outcrops withi n 20 km of the station. In this manner , coastal 
outcrops from Davis to the Bolingen Islands , and Rubeli Bluff to Mount McCarthy, 
were examined, and s~ecimens for isotopic dating were collected. The 
geologist in charge tI .M.) used helicopter reconnaissance and ' taxi ' work £rom 
the base-camp on the Amery Ice Shelf to visit outcrops from Gillock Island in 
the s outh to the Rauer Islands in the north, and was able to join the "survey 
party geol ogists for work in the Rauer, Larsemann , and Bolingen areas . 
Specimens for isotopic dating were also collected f r om the Sandefiord B~ area 
and Mawson Harbour. Gravity readings "were made as circumstances permitted, 
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using a LaCoste and Romberg Geodetic instrument. 
on 18th February, and the party sailed via Mawson, 
27th March. 

Field work was completed 
r eturning to Mel bourne on 

Report writing commenced immediately on return to Canberra, and the 
first draft of a Record on the reconnaissance geology of the coastline from 
Davis to Beaver Lake was prepared before party members returned t o their 
usual jobs in M~. Editing and re-writing of the draft, and pr eparation for 
the next field season in Antarctica, continued as opportunities arose. 

Petrographic descriptions of 109 rocks were prepared by A.M.D.L., 
and this work was extended to an assessment of the regional relationships and 
metamorphic history of the rocks. Work has commenced at A.N.U. on the dating 
of about one hundred specimenao 

Geology 

The area studied is part of the Precambrian Antarctic shield. With 
the exception of a smalJ area of unmetamorphosed Permian sediments of the 
Amery Group at Beaver lBke, outcropping rocks consist of bigh- amphiboli te to 
granulite facies metamorpbics, charnockites, and granitic intrusions. 

Because of the widely scattered outcrops and the lack of time to 
examine critical areas in detail, knowledge of the relationships between the 
several units is incomplete. The ol dest rocks are probably those forming 
the ·~funro Kerr Gneiss·, which originall y were probably greywacke-type 
sediments, now intensely folded and metamorphosed under pyroxene-granulite 
facies conditions. They crop out from the Polar Record Glacier in the north 
to Rubeli Bluff in the south, and rocks typical of the unit are exposed at 
Mount Caroline Mikkel sen in the Munro Kerr-Mountains . A suite of migmati tic 
rocks termed the IP~dZ Bay Migmatite~ crops out along the eastenl. side of 
Prydz Bay from the ~rsdal Glacier in the north to the Polar Record Glacier in 
the south. A small patch of disseminated molybdenite was found in one outcrop 
in the Rauer Islands at the northern end of this belt of rocks. A second 
migmatite suite called the ' New Year Migmatite l crops out along the eastern side 
of the Amery Ice Shelf from Gillock Island in the north to Pickering Nunatak 
in the south. The two migmatite units contain interbanded amphibolite and 
granulite facies metamorphic r ocks. In some areas, amphibolite facies 
metamorphism has been overprinted on the earlier granulite facies metamorphism. 
Boundaries between the 'Munro Kerr Gneiss', the 'Prydz BB3' Migmatite l and the 
INew Year Migmati te l are transitional. The southern limits of the 'New Year 
Migmati te I are not yet known. 
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The massive, coarse-grained 'Jennings Charnockite t crops out at 
Jennings Promontory and Gillock I sland, but was not seen i n contact with 
other units . Post-tectonic bi otite granites - the 'Landing Bluff Granite' 
and the IPolarforschung Granite ' - intrude ' Munro Kerr Gne i ss' at Sandef iord 
BB\Y" and near the Polarforschung Gl acier .. Similar granite crops out at Corry 
Rocks on the northern end o~ Gillock Island. 

In the northern Pr ince Charles Mountains, on the western side of the 
Amery Iqe Shelf, interbedded reddish-brown and light grey quartz-feldspar 
gneisses of granulite facies occur. They are massive and complexly folded .. 

At Beaver Lake and Radok Lake, the metamorphio r ocks are overlain b,y 
gently dipping arkosic sandstone and shales of the 'Amery Group' . Palynological 
work has confirmed that the age of these is Upper Permian. Numerous coal 
seams~ up to 4 metres thick, were sampled; the "samples are being studied by 
C. S. I. R.O. Much plant material " was collected. The sediments are intruded 
by several mafic dykes and sills. 

REPORT WRITING 

KIMBERLEY PROJECT, W.l!. 

EaSt Kimberle "and Kimberle Basin. K.A. Plumb, D. C. Gellatly, 
G.M. Der rick; J. Sofouli s G.S.W.A •• 

During the year Bulletin 106, Geol ogy of the Kimberley Region, " 
Western Austr alia - The East Kimberley, by Dow and Gemuts 9 was published. 
Bulletin 107 , Metamorphism and IgneoUs Activity in the Lamboo Complex, 
Eas t Kimberley Region, Western Australia, by Gemuts, is in press. 

Records 1968/ 141, Proterozoic Palaeocurrent Directions in the 
Kimberley Region, by Gellatly, Derrick, and Plumb? and 1969/97, Notes on the 
Geology of the Medusa Banks 1:250,000 Geological Sheet SD 52-1 0~ by Plumb and 
Ferry, were issued. Record 1968/141 has been revised, and accepted for 
publication by the Geological Magazine~ 

The following 1 :250 , 000 maps and Explanatory Notes we:rp. pnhl j shed 
during the year: GordCA.~Dixon Range, 1issOOell , Mo\Ult 
Rams~. Mount Elizabet1:iAshton', Drysdale-Lond?nderr,y, Prince Regent-Camden 
Sound , and Cambridge Guif are with the printer. Medusa Banks Preliminary 
Edition was issued, and the first edition is bei ng fair-drawn. Montague Sound 
is in t he final stages of correction. 
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West Kimberley - D.C . Gellatl y, G.M. Derrick; J. Sofoulis (G.S.W. A.) . 

Field work in the West Kimberley was completed in 1967, and writing 
up of the results is well under w~. Seven separate Records and outside 
Publications were completed and iSBued during the year. One set of 
EXplanatory Notes haa been completed, and two others are lar~ly compiled. 
Two 1 :250,000 Preliminary Edition maps were issued : a third l Yampi) is 
currently being compiled, and should be issued as a Prelimin.a.r.r towards the 
end of 1969. 

CARPENTARIA PROJECT, N.T . 

K.A. Plumb , P.R. Dunn, (H.G. Roberta) 

The Arnhem Land Bulletin by Roberts? Plumb, and Dunn is nearing 
complet i on. Writing of the first draft should be completed by Christmas. 
Completed sections have already been checked by the Editor. A Report by 
Plumb on the Petrology of the Basement Rocks of Arnhem Land is at a similar 
stage. 

No work was done on the Roper River- Queensland Border Bulleti n. A 
brief paper on revisions to the stratigraphy of the McArthur Group is being 
prepared for inclusi on in a B.M. R. collection of ggological Papers to be 
published during 1970. 

BURDEKIN RI VER REGION, Q. 

A.G. L. Paine 

Further progress was made i n drafting a detailed report on the geology 
of the Bowen 1:250,000 Sheet area, which i6 now about 70 percent compl ete. 
huch of the period from January to March was spent in arranging an overseas 
visit, on which a separate report appears on pages 11 0 and 111. 

Appr oval for the Wp:irgof the Record "Geology of the Ravenswood 1-Mile 
Sheet area, Queensland" by D. E. Clarke ' (ex-G . S. Q. ) had been ' del~ed owing to a 
disagreement ~ the Resident Geologist, Charters Towers, with the author' s 
hypothesis for the or igin of the gol d mineralization at Ravenswood. In order 
to reconcile the diff eri ng views, Paine visited Charters Towers for four d~s ; 
at the same time he checked the final drafts of t he Reports on the geology of the 
Townsville and Charters Towers Sheet areas with the senior author ' of both 
reports, D.H. Wyatt (G.S. Q.), who is stationed in Charters Towers. The 
RaVenswood report was submitted f or typing as a Record in mid-Sept ember, and t he 
1- Mile map was sent to the Govenunent Printer at the same time for print ing as a 



Preliminary Edition. Amendments relating t o the Ravenswood 1-mile Sheet area 
were incorporated in the Report and Explanatory Notes on the Charters Towers 
1: 250 ,000 Sheet area (Uh1Ch contains the Ravenswood 1-Mile area), and both 
were cleared ror publication in September. The Charters Towers 1:250,000 
map was cleared for publication as a Standard Edition early in the yearo 

Two 1: 250,000 Sheet area reports were edited for issue in the 
Records Series - Torres Strait (Willmott et al.) and Charnley (Derr:i,.ck et al.). 
A paper entitled 'Palaeovulcanology of central eastern Queensland' was approved 
by the Director for publication by the Geological Socie~ of Australia. 
Further progress was made in preparing the Records on the geology of the 
Hughenden and Proserpine Sheet areas for publication as Reports. Guidance 
was given to the map editing section in the preparation of a 1:1,000 ,000 map 
of the Burdekin-Townsville region for publication by the Department of 
National Development in the Resources Serieso 

CAPE YORK PROJECT. Q, 

W.F. Wil lmott, W.D. Palfreyman, D.S. Trail; W.G. Whitaker (G . S.Q.) 

During 1969 the writing of the Bulletin on the igneous and metamorphic 
rocks of Cape York Peninsula and Torres Strait was started, and by the end of 
the year the first draft of the text was l argely completed. Compilation of 
the 1:500 , OOO-scale map to accompany the Bulletin was also oommenced 
<see Fig. 117 J. 

Wri ting of Record 1969/119 , Igneous Rocks of Torres Strait p was 
completed, and its issue is only awaiting the printing of the Preliminary 
Editions of the TOrTeS Strait and Daru-Maer Island 1: 250,000 Sheets, which 
were drafted during the year. 

Record 1969/64, the Igneous and Metamorphic Rocks of the Coen and 
Cape Weymouth 1:250,000 Sheet areas, was issued during the year with 
accompanying Preliminary Edition maps. Parts of the Explanatory Notes and 
Standard Edp.. ti'on maps of the 8 Sheet areas mapped during the three-year 
survey of Cape York Peninsula will be prepared early next year, but final 
production of t he Sheets and Notes will have to wait until the sediments of 
the Carpentaria Basin of the western side of the Peninsula have been mappedo 
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CENTRAL HIGHLANDS PROJECT , N.G. 

J . H.C. Bain, D. E. Mackenzie 

Fieldwork for the Central Highlands Project was commenced in 1968 . 
No field work was carried out in 1969, but further detailed mapping will be 
undertaken in June-August 1970 to meaSure sections, and to clarify stratigraphic 
problems r evealed by the initial work. 

Eighteen 1:50,OOO-scale geol ogical compilation sheets have been 
produced. This involved preparation of topographic bases for twelve of the 
sheets from uncontrolled mosaics of air photographs. A 1: 250t~scale 
compilation of these geological sheets has been completed, and is presently 
being re- drawn. Examination of about 600 thin sections and the writing of a 
Record on the geology are well under way. It is intended that the Record will 
be a draft of a Bulletin on the geol ogy of the Central Highlands of New Guinea. 
Work is proceeding on the production of Preliminary Editions of the Ramu and 
Karimui 1:250,000 geological sheets. The Ramu sheet was being drawn i n October, 
and drawing of the Karimui sheet i9 expected to begin early in 1910. 

Short papers on the Highlands Volcanoes (D.E. M.) and the Miocene " 
Volcanics (J.H. C.B.) are being pr epared for presentation at ANZAAS in 1910. 

Both geologists spent some time on other projeots duri~ the year. 
Bain participated in the 1968- 69 Prinoe Charles Mountains Survey lAntarotica) 
from mid-Deoember until late April, and has since spent part of his time in 
reporting on that work. Mackenzie joined the New Britain Party at the start 
of 1969, and was engaged in fieldwork until the end of April. Both Bain and 
!1ackenzie were involved in the final preparation of the Record on the Geology 
of the South Sepik Region (1966/80) after their return from the f ield in the 
latter part of 1968. 
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DE/rAILED PROJEX:TS 

FIELDWORK 

CLONCURRY PROJEX:T. Q. 

G.M. Derrick, A.Y. Glikson, J .E. Mitchell, R.M. Hill; I . Wilson (O.S .Q. ) 

Detailed mattPing of two 1: 100,000 Sheet areas was completed during 
the year (see Fig. ~m). Aerial photographs at 1:25,000 scale were used in most 
areas except the Norna 1: 63,)60 Sheet, where only 1: 50,000 photographs wer e 
obtainable . Colour aerial photographs were available for part of the area, 
and a report on their usefulness is presented below. 

StratigraphY (Fig. M9) 

The broad stratigraphic divisions of Carter et al e have provided a 
useful framework for the subdivision of units mapped in more detail this year. 
In the oldest unit, the Argrlla Formation, a younger quartz- rich porphYzy and 
an older quartz-poor porphyr,y were delineated in the eastern exposures; towards 
the west only the basal porphyry is present. The Marraba Volcanics consist 
of a lower basaltic sequence and an upper sequence of slate , l i mestone, and 
sandstone; like the Argylla Formation, this formation appears to thin westwards, 
where the two units are increasingly disconformable. 

The Soldiers Cap Formation. tentatively considered to warrant Group 
status , is characterised by amphibolite-grade schists in the cores of anticlines, 
and by abundant metamorphosed basic igneous rocks. The stratigraphic 
succession is as follows (from base to top): 

(1 ) The lowermost unit consists of alternating staurolite-garnet­
andalusite schists and garnetiferous quartzo- feldspathic schists. This unit 
occupies the cores of the main anticlinal zones. The top is marked by two 
thick gabbroic sills, and the lower parts are intruded by metadolerite dykes. 

(2) A unit consisting of garnetiferous l ight-coloured phyllite, 
garnetiferous black phyllite , and relatively minor feldspathic meta-sandstone. 
This unit is particularl y well developed in the Mount Norna areao 

(3) A unit consisting of over 50 percent concordant amphibolite 
bodies (including fine- grained types , meta- dolerite, and meta- gabbro) 
intercalated with white cross- bedded and groove- casted quartzite, phyllite , 
meta-sandstone , and meta- siltstone. 
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(4) A unit consisting of over two thirds conformable amphibolite, 
which is intercalated with siliceous meta- siltst one , white quartzite, chert, 
meta-jaspilite, and phyllite . The amphibolite bodies show considerable 
variations in thickness , which have brought about complications in tbe 
structural trends. 

The Mitakoodi Quartzite overlies Marraba Volcanic s in the east, 
and acid volcanics of the Argylla Formation in the west ; a small damal inlier 
of Mitakoodi Quartzite occurs four miles west of Chumva1.e homestead , where it 
is associated with a jaspilite marker bed. A persistent band of amygdaloidal 
basal t occurs near the top of the formation, and 'thituler and more discontinuous 
flows appear lower in the sequence. 

The Corella Formation contains limestone, marl, sandstone , slate , 
breccia, and their metamorphosed equivalents, especially calc-silicate rocks. 
Acid volcanics are common in the Corella River-Lake Corella area, and, 
contrary to previous sugges tions, appear not to belong to the Argylla 
Formation. They f orm large lenses grossly concordant with quartzite and 
schist . Granitisation has taken place locally in the same area, where 
sillimanite-bearing schist has also been found; andalusite and garnet occur 
in pelites elseuhere. Calcareous beds thro~hout the formation contain 
scapolite , diopside, amphibole, and feldspar lusually plagioclase). 

Calc- silicate breccia overlaps most units in the Corella Formation; 
its origin remains obscure, but it is considered to be variously a folded 
and brecciated unconformity, a slump deposit, biohermal reef debris , or a 
large-scale collapse structure associated with dissolution of salt-rich layers. 

Relations between the Corella Formati on and ~~mo Slate are 
conflicting; the slate probably overlies the Mitakoodi Quartzite, and in 
most areas appears older than the Corella Formation. The Corella Formation 
overlies the Soldiers Cap Formation unconformably. 

The Chumvale Breccia is not stratigraphically distinct from the 
Corella Formation. I t is a local phenomenon produced by solution of carbonate 
f rom calcareous sediment s, followed qy brecciation and silicification. 

The Roxmere Quartz! te east of Roxmere Homestead is younger than the 
Corella Formati on , but to the south a similar rock- type appears to form older 
anti- formal structures o~erlain by Corella Formation. Here it is possibly 
part of the Maximo Slateo 
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Intrusive Rocks 

Granitewas found for the first time intruding the ~tarimo Slate - both 
leucogranite and pyritic diorite plugs were noted in the Slaty Creek area. 
Numerous small leucogranite bodies intrude the Corella Formation south of 
Roxmere homestead, where they are associated with small dolerite masses. 
These latter rocks m~ intrude the Corell a Formation, or be windows of dolerite 
belonging to the Soldiers Cap Formation. Contact metamorphism is not significant 
adjacent to the intrusive bodies, although a small amethyst deposit near 
Cloncurry is probably related to granite . In the Butchers Bore area high-level 
leucogranite and some problematical granite are present . The latter forms 
large concor dant lenticular bodies in slate and calc-silicate rocks, and 
could be recr.ys tallised acid volcanic or arkosic material. At Mount Burstall 
the Wonga Granite is massive and notably flUOrite- bearing . The Wonga Granite 
at Mazy Kathleen is gneissic ; it contains some meta- sedimentary remnants , and 
has been affected locallY by anatexis. Both ~es of granite are cut by 
late-stage aplogranite or porphyry dykes. 

Basic rocks are widespread. Metadoleri te sills and dyke swarms of 
at least two ages extensively intrude the Argylla Formation, ~~aba Vol canics, 
and Mi takoodi Quartzite . In the Cor el la Formation dykes and large basic sills 
are common; l~ered intrusions up to 5000 feet thick occur north-east of Mount 
Burstall and near the Cor ella River, witn rock types ranging from hornblendite 
to granodi orite . Small monzonite bodies occur \7i th dolerite near Butchers 
Bore , and a lamprophyre dyke cuts Mi tak:oodi Quartzite in the same area. The 
youngest basic intrusive phase is represented by "a dolerite dyke 25 miles long 
extending from near Lake Corel la to near the Wonder Valley mine. 

As far as could be ascertained in the field ortho-amphibolites 
appear to be more abundant than para-amphibolites~ 

Basic Extrusive Rocks 

Many basic masses contain amygdales , and due north of Mary Kathleen, 
along the Cameron River , pillow lavas occur. These are also found in parts of' 
the Soldiers Cap Formati on. Metamorphosed basic tuff occurs just west "of 
Butchers Bore. 

!1ineralisation 

Many unworked minor mineral occurrences were found during the survey. 
Copper mineralisation is widespread, and a number of associations are evident: 

(a) In the Marraba area copper occurs in quartz reef or vein depOSits 
in or adjacent to dolerite . 

(b) "Copper in massive calcite lenses appears to be related to 
meta- dolerite; however, chalcopyrite in bedded limestone near the Corella River 
i s possibly syngenetic. 
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(c) Relatively large copper deposits (Mt. Lindsay, Nit . Colin mines) 
occur in the contact aureole of the Mt. Burstall Granite, associated with large 
amounts of chalcedonic silica; minor mineralization occurs in a pegmatitic phase 
intruding the Corella Formation north of ~~ Kathleen. 

(d) In the same area economic mineralisation (Jubilee, Lake View mines) 
occurs in concordant quartz reefs in zones of granitisation, and in 
amphibolite-facies rocks; these deposits appear to be unrelated to granite, 
dol erite, etc., and have probably been formed by mobilization and concentration 
of copper during metamorphism and metasomatism. 

(e) ~tinera1isation in the Maximo Slate occurs in quartz reefs and 
veinleta subparallel to cleavage and/or bedding. The slates are pyritic and 
carbonaceous in places, and local~ a high content of base metals (Cut Pb, Zn) 
has been recorded. There is no obvious ' igneous source for the mineralisation, 
which has been localised along faults and breccia-zoneso 

Copper mineralisation is associated with small quartz veins and 
quartz-hematite veins emplaced mainly within units (3) and (4) of the Soldiers 
Cap Formation. Gossanous enrichment zones are usually present . The 
mineralisation is preferentially developed within metasediment s. 

Gold is associated with concordant and discordant quartz reefs in 
meta-sediments and amphibolites of units (3) and (4) . The mineralisation 
appears to be controlled by intersections of cross- fractures with favourable 
host-beds . 

Manganese . Manganese are was mined at The Overhang, 20 miles south of 
Cloncurry, to provide Mn02 for the treatment of uranium ore at Mary Kathleen. 
Manganiferous s l ate has been found in the area, and basic volcanic and limestone 
units similar to those lying stratigraphically below The Overhang deposit have 
been postulated as likely source-rocks for the manganese. 

Massive manganese oxide occurs sporadically along the upper contact 
of the Ali takoodi Quartzite in the Maximo-Slaty Creek area. Impure carbonate 
rocks containing abundant concretions of manganese oxide were found in the 
same area. 

Limestone. Large limestone lenses were mapped near the Corella River, 
along the Cameron River north of Mary Kathleen9 and near Maximo and Cloncurr,y. 
The Lime Creek deposit, 8 miles north of Mary Kathleen, is the only operating 
limestone mine in the area; a ten- foot wide zone containing veins of coarse 
chalcopyrite and pyrrhotit~ together with very rare molybdenite, occurs 
within the limestone, which i8 being mined as flux for smelting at Mount Isa. 
Most of the limestone deposits occur as introduced lenses in the Corella 
Formation; in some places they appear to be genetically related to dolerite 
intrusions. Pykes of calcite occur in the Argylla Formation, near the 
headwaters of Slaty Creek. 
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Uranium. The MaJ:Y Kathleen uranium mine is on a care and maintenance 
basis pending negotiation of further contracts for the sale of uranium oxide; 
diamond drilling carried out since the mine closed has added substantially 
to reserves. Radioactivity up to three times background was found in a 
ferruginous f ault- zone in the Copper Canyon areao 

Structure 

Cross- folding has aff ected most of the area studied; in the Maxi mo 
Slate the fold axes trend north and east, the latter system being younger. 
A similar system has affected the centr al block of Mitakoodi Quartzite, in 
the Morris Creek area. Just west of this creek the cross-fold pattern is 
i tself deformed, suggesting at least three possible periods of deformation. 
I ntricate drag folding and crenulation occur in cBlc- silicate r ocks ,along 
certain faults. Similar folding away from faults is attributable in maqy 
places to gravity sliding of poorly consol idated carbonate rocks . 

Faulting is extensive, the major trends being northeast and north. 
Most large faults, e . g. , the Cameron and WOIl8a faults, show s ome transcurrent 
displacement . I n the east , f aults in the Soldiers Cap-Roxmere area are 
predominantl y high- angle with reverse movement, though some, near the Robur 
mines , are low- angle. I n the ~~mo Slate many apparent fault-zones contain 
silicified and f erruginised but otherwise undeformed strata; it is possible 
that many of these zones are a resul t of reactivation of older faults D 

In the Soldi ers Cap Formation , a high degree of conformity exists 
between structures and me tamorphic grade; tlie high-grade rocks occur in tlie 
cores of the anticli nes . The post-Soldiers Cap evolution of the belt east 
of the Cloncurr,y River may be interpreted as follows: 

(1) Isoclinal folding on NS-trending axes, represented by the central 
anticlinal zone and the synclinal zones on the east and west of the 
central ~ticline; b- axis lineation which can be ascribed to this f olding 
phase has been r ecorded in the Gilded Rose area. 

(2) Regional metamorphism r eached the staurolite grade at the anticlinal 
core; successively lower grades are found at higher stratigraphic levels. 
A flow- cleavage system and a fracture- cleavage set, with their strikes 
repsectively parallel and perpendicular to the fold axes, were developed 
during the metamorphism. The fracture-cleavage set dips northward, 
except where the folds have been affected by later cross- folding o 

(3) Cross- folding affected the northern part of the area, and resulted in the 
deflection of the previously meridional folds into WNW to NW directions. 
The box- folding shape of some of the f olds in this area probably resulted 
from this movement . That this phase is younger than the metamorphism 
is indicated by the deflection of both the flow-cleavage and the 
fracture- cleavage sets along with the fold axes . 
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(4) Elevation and erosion. 

Deposition of a limestone-dolomite-marl-quartzite sequence 
(Corella Formation). 

(6) Intense folding, resulting in the deformation and extensive brecciation 
of the Corella Formation. This phase is represented by the extensive 
breccias, .mega-breccias, chaotic biock structures, and a tight folding 
pattern in the calc-silicate rocks. The extensive brecciation may be 
interpreted in terms of the differential stresses induced by the folding 
of the irregular unconformity surface on which the Corella Formation was 
deposited. This is supported by the observation that brecciation is 
particularly common immediately above the unconformity, whereas 
unbrecciated bedded rocks are confined to the axial zones of synclinal 
troughs. An alternative explanation for the origin of the breccias 
involves large-scale collapse movements associated with the dissolution 
of salt-rich layers. This hypothesis may be supported by the abundance 
of scapolite in the calc-silicate rocks. 

(7) Low-grade metamorphism. 

(8) Post-metamorphic intrusion of leucocratic granites, which appear to 
represent the latest Precambrian event in the area. There is a preferential 
association of small granitic bodies with calc-silicate rocks of the Corella 
Formation. Alternatively, the cross-folding phase (3) and phase (6) m~ 
represent one and the same tectonic event. In this case, only one 
metamorphic phase is implied. , . 

Geoche,mistry 

Stream sediment samples were collected from two areas of knmvn but 
unworked copper mineralisati on (near Butchers Bore and east of Longara ) . Sampling 
density ranged up to 20 samples per square mile over areas of from f oux to eight 
square miles. The object of the programme was to determine an optimum sampling 
densit,y for the delineation of small mineralised zones in areas uncontaminated by 
old mine workings. To date results are available for the Longara area, but remain 
to be plotted and analysedo Copper content of basic rocks in~he vicinity of the 
sampled areas was also determined. 

Numerous samples of gossan, manganese ore, and calcite were also 
collected for geochemical analysis. 
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Petrology 

Petrological work to date haa been restricted to r ocks from the area 
east of the Cloncurr,y River, which have been grouped as follows: -

(a) Meta-igneous r ocks -

Meta-basalts , meta- dolerites, meta-~abbroB , meta- basitea 
(ortho- amphibolites ) , and granites tusually leucocratic 
biotite-poor types). 

(b) Meta- sediments -

Meta- siltstones, phyllites, schists and porphyroblastic 
schists , arenaceous schists, meta- cherts , and calc- silicate 
rocks (including para-ampbibolites , scapolite-rich, and 
diopside-rich types). 

The ampbibolites and basic meta- igneous rocks are disequilibrium 
assemblages including amphibole (actinolite, hornblende, and tremolite), 
plagioclase (albite to labradorite), and accesso~ ilmenite , magnetite, sphene, 
clinozoisite , epidote, scapolite, apatite, biotite, sericite , and quartz . 
Muscovite, chlorite, biotite , andalusite, garnet , and staurolite have been 
formed successively in the meta-sediments with rising metamorphic grade . The 
prograde metamorphism was followed by weak retrograde metamorphism, as suggested 
by the growth of porphyroblasts of chlorite along fracture-cleavage planes. 
The association of andalusite and staurolite suggests intermediate- pressure 
type regional metamorphism of the Soldiers Cap Group. Retrograde metamor phism 
within this Group is evident, and may have taken place at the same time as the 
low- grade metamorphism of the Corella Formatipn. Typical assemblages in the 
Corella Formation include albite-tremolite , edenite- dolomite p dolomite-calcite­
quartz, diopside-albite, and scapolite-rich rock- types. The metamorphism of 
these rocks has , therefore, reached the low-pressure hornblende-hornfels facies . 
The petrographic examinations will be followed by a study of the chemical 
composition of the amphibolites and their constituent miner als, with relation 
to metamorphic grade, and of the distribution of base metals in r elation to 
metamorphic grade and host rock compositiono 

CompBAY activity 

C~entaria Exploration Co. Pty Ltd is stationed in Cloncurr,r , and 
oonducts exploration over a wide area in the north- west; currently it is 
undertaking drilling at the Mt . Colin mine. 

Mount Annable Atines: A large number of leases have been granted in 
the Duck Creek area, near the old Sucoess mine, for the mining of coppero 
Sedimentary Copper, a subsidiary of V.AM, have leases in the same area. 
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Western Nuclear hold an option on the Great Australia Mine at 
Cloncurry, and are curxently assessing the results of a geochemical and 
dril ling programme. Detailed mapping and a geochemical survey in an 
Authority to Prospect field in the Mary Kathleen-Lake Corella area are almost 
complete. 

Pegmin Pty Ltd are drilling cupriferous limestone deposits in the 
Wilgar area, north-west of Cloncurry. 

Nickel Mines Pty Ltd hold an area of 98 square miles adjoining that 
of Western Nuclear, neat'the Milo uranium prospect, and are interested in 
copper and uranium. 

Eastern Copper Mines N. L. , a newly floated company, intend mining 
copper in the Ballara area from the numerous old workings in the district. 

Newmetal Mines Ltd. are also newly floated, and intend working the 
Mt~ Lindsay copper mine. 

Geophoto Resources Consultants and Frio Mining and Exploration hold 
pr ospecting authoriti es in the area south of l.iarraba towards Duchess and 
Kuridala. 

Ma.r;y Kathleen Uranium, Queensland Mines , and Placer Development 
are investigating alluvial deposits east and north- east of the Precambrian areas 
f or uranium~ 

C.R.A~ is continuing exploration in an area near Mazy Kathleen. 

Use of colour aerial photographr 

In 1968 Queensland Aerial Survey Company produced a series of colour 
aerial photographs covering an area of about 1200 square miles between Mount Isa 
and Mary Kathleen, at a scale of 1 :20,000 ( 1600 feet to 1 inch). Part of this 
photography covered areas mapped in 1969. 

The quality of the colour photographs appeared superior to all · 
existing black and white photography covering the area at various scales ; the 
colour tonings, though slightly exaggerated in places, were quite realistic. 
Accurate navigation, especially in difficult granitic terrain, was made simple 
using colour photographs. Amphibolite bands and dark- toned sedimentar,y units 
were readily distinguishable from each other , and certain parts of the Corella 
Formation showed a characteristic blue-grey colour. 

Small (3 to 5 feet) veins (especially calcite veins in amphibolite), 
mines, gossans, and soil- covered gossan extensions were particularly obvious 
in colour. In general, photo-interpretation from colour photos was ' more 
accurate and detailed than that possible from black and white photos ; i n 
particular, intr icate folding was much more evident in col our. 



83. 

At about $4 a print (compared with 80 cents per print for black and 
white) the colour photographs are not cheap, and they were not extensive~ 
used in the field, primarily for this reason. However, it is recommended 
that further areas be flown in colour, and that all mapping be done using 
colour photographs. More comprehensive and accurate geological maps, a 
greater awareness of potentially economic areas, and possibly an increased 
rate of mapping will more than compensate for the apparent high coat. 

DARWIN URANIUM GROUP 

C.E. Prichard, D.J . French, R.S. Needham 

Following a policy decision to r educe the area \mder Reservation, 
field work at Rum Jungle in 1969 was restricted to an area of 100 square miles. 
The Minister for the Interior invited interested parties to app~ for 
prospecting and mining righta to the rest of the previously reserved area in 
the Rum Jungle districto J~ company representatives called at the Darwin 
and Canberra offices for information and discussion on the areas to be 
released. 

Areas of activit,y for 1969 are shown in Fig. M10. 

Diamond DrilliAS 

Seven diamond drill holes have been drilled by a contractor. 

One hol e at Mount Minza tested a zone of geophysical and radiometric 
anomalies, and verified the calculated depth of the conductor, but did not 
intersect significant mineralisation. 

Three holes were sited to test a base metal anomaly in the Acacia 
areao Drilling conditions were difficult in this area. One hole was 
abandoned before target depth, and core recover,y from the others was poor. 
Traces of lead, zinc~ and copper occurred in the cores, but no or e-grade 
material was intersected. 

In Area 44 Extended, coincident base metal and radiometric anomalies 
were tested by one hole. No significant mineralisation was· present, and 
logging of the hole recorded only normal levels of r adi oactivity. 

A hole to test for possible uranium mineralisation in the Whites 
Extended area had to be abandoned when tailings under pres~e entered the 
hole at about 400 feet depth. Another hole to test for an extension of 
Dysons ore body was also abandoned before target depth. In November drilling 
was in progress from another collar position to test this latter targeto 



Auger Drilling 

Part of the Huandot area, in which anomalous base metal values had 
been recorded in 1969, was re-sampled on a closer grid (200 by 100 feet) . 
Results available to date confirm the anomalies, and outline them more 
precisely. Strong lead and zinc anomalies and weak copper anomalies are 
present . 

A number of i sol ated high values recorded in 1968 in the Huandot 
and Coomalie Creek areas have also been re-sampled on a closer grid . Results 
are not yet available. 

Follow-up drilling was also carried out at a number of localities in 
the Rum Jungle Triangle area. These comprise five small areas near Kerles 
Homestead, and three near Jefferys; others were at Finnies South, near Flynna, 
Baseline, Siding , and Area 55 A. Most 6f t hese had been indicated as 
radiometrically anomalous areas in past sUrveys . Only "two required f urther 
investigation aft er augering. At Kerles No . 4 area, one r otary drill hol e 
showed that anomalous radioactivity did not persis t in deptho At Jefferys 
No. 3 area, five rotar,y dril l hol es " confirmed highly anomalous peaks at 0 - 5 
f eet and 30 - 35 feet below surface, and two of these holes also showed 
anomalous values persisting to greater depth. Three further rotar,y holes are 
planned in this area. 

The Gemco unit also drilled holes for the Alpha Counting Investigation 
described below. 

Rot~ Drilling 

In Area 44 Extended, eight rotary 
depth, were sited on radiometric anomalies . 
values were restricted to within 40 feet of 

drill holes, most~ to about 200 feet 
In most of these holes, anomalous 

the surface. 

Drilling at Kerles No. 4 and Jefferys No . 3 areas has been reported 
above. 

In November drill ing was in progress immediately south of the Rum 
Jungle Creek South open cut, where sixteen hol es are planned to test for a 
possible extension of that ore body. 

Crater Investigation 

To determine the distribution of sub-units and anomalously radioactive 
zones in the Crater and Beestons Formations, a reconnaissance was made of all 
outcr ops around the Rum Jungl e Complex and the northern part of the Waterhouse 
Grani te. The "Crater Line ll

, comprising the zone south of the Giants Reef 
Fault past Batchelor and four miles east, was then examined more closely , and 
the Shirley Area, about tpree miles east-north- east of Batchel or was finally 
selected as t he most pr omising area f or detailed testing of the Crater 
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Formation for uranium mineralisation. Radiometric gridding and detailed 
mapping of this area have shown that maximum radioacti vi ty occurs in the 
No . 1 Conglomerate, which -is well developedo The No . 2 Conglomerate also 
has 90me very high values , but is general~ not as well developed. The 
"Crater Pebble Beds", comprising a sequence about 200 feet thick immediately 
below the No. 1 Conglomerate , are also well developed and strongly 
radioactive. At least two diamond drill holes , up to 2,000 feet in length, 
are proposed to test the No. 1 and No. 2 Conglomerates and the "Crater Pebble 
Beds", and detailed planning of the holes is in progress .. 

The reconnaissance examination of the Crater and Beestons Formations 
has made necessary a number of minor alterations and additions to the regional 
map. The Beestons Formation was found to rest unconformably on the 
Waterhouse Granite at one locality, indicating that this granite , like the 
Rum Jungle Complex, is probably of Archaean age . 

Investigation of Magnesite Occurrences 

Following earlier indications of the wide- spread occurrence of 
magnesite in the Celia and Coomalie Dolomites, three areas were selected for 
further examination and closer sampling. Resul ts confirm that both 
formations contain significant amounts of magnesite with better than 85% MgC03 
contents,_ including at least some high- grade material of' better than 95% MgC03 
contents .. 

Alpha Counting Investigation 

This project is bei ng carried out in conjunction with the 
Geophysical Branch. The first phase of the investigation was designed to 
see if alpha counting on the Crater Formation could provide an indication 
of the radon contents, and could thus be used to delineate uranium- rich zones. 
However, this was found to be impracticable, because of excess tnoron derived 
from the thorium present in the Crater Formation. Secondly, tests are now 
in progress to see if the method is capable of, and suitable for, locating 
non- outcropping uranium are bodies of the type previously worked in the Rum 
Jungle area. To date, anomalous count rates have been obtained on a -number 
or test traverses in the Mount Fitch and Rum Jungle Creek South areas, but 
further work is required. 
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McARTllOR RIVER PROJECT 

M.e. Brown (Sedimentary Basins Secti on) 

The McArthur River project was continued from the previous year. The 
period to the end of July, 1969, was spent mainly in interpreting the results 
of previous field work, and in compiling a revised 1:250,000 map of the 
tfuArthur Group of the Bauhinia Downs Sheet area, based on mapping in 1968, 
photo interpretation, and detailed mapping by Carpentaria Exploration Company 
geologists . Some time was also spent on preliminary microscopic examinat i on 
of prepared surfaces and thin sections of outcrop samples of Emmerugga Dolomite, 
Barney Creek Formation , and Reward Dolomiteo A Record based mainly on results 
of 1968 field work has been written, and is now being edited by colleagueso 

Analysis of samples from stratigraphic sections measured in 1968 for 
Ca, J~ , and insoluble residue , and for -several other major and trace elements, 
is being carried out in the B.t1.R. Chemical Laboratory, and is reported , 
elsewhere. 

In August and September, 7i weeks were spent in the McArthur River 
area. About -! of this time was taken up examining and sampling diamond drill 
cores from t he RYC deposit and adjacent areas, and the remainder on field 
traverses aimed mainly at improving the existing picture of the regional 
distribution and palaeogeography of the Barney Creek Formation and associated 
dolomite units .. 

Examination of drill cores 

Two diamond drill cores, from holes Ie 115 and Te 115, were examined 
in some detail. Te 115, a vertical hole 1730 ft deep, intersects one of the 
thickest known sequences of the shaly and sulphide- beari ng HYC Member of the 
Barney Creek Formation, and includes the interval containing zinc and lead 
-sulphides. Ie 11 5, a 2500- ft deep vertical hole located about 1000 feet east 
of Te 115, intersects mainly clean carbonate rocks, r egarded by Company 
geologi sts as a reef- like body of shallow-water carbonates (the Cooley Reef 
Member) which m~ have built up during deposition of the BYe Member. 

Examination of these cores confirmed the idea that the thick sequences 
of clean carbonate rocks east of the BYe deposit represent a build-up of 
shallow-water carbonates the same age as at least part of the RYC Member, as 
the distinctive ·".basal. tuffU subunit of the RYe Member occurs near the bottom 
of Ie 11 5. However, the carbonates are almost entirely evenly laminated to 
thin-bedded dololutites (now generally brecciated) which seem to have been 
deposited as carbonate muds not bound together by organisms ; thus the term 
ureefl! is not appropriate. Further , the dololutites are very similar to an 
outcropping dololutite mapped in 1968 as the upper part of the Mitchell Yard 

• 
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... Member of the Emmerugga Dolami te; and the Cool ey Reef Member can be interpreted 
83 a build-up of the Mitchell Yard Member, as forecast after the 1968 field 
work. 

, 
Of interest was the discover,y of a small amount of limestone occurring 

as probable slumped blocks enclosed in a dark mudstone at the top of the 
"basal. tuffll in Te 115. 

Field traverses 

Field traverses extended the previously known l imits of oocurrence of 
the Emmerugga Dolomite, Barney Creek Formation, and Reward Dolomite. 

Areas of Emmerugga Dolomite not previously mapped include: (a) part 
of the outcrop mapped as' undifferentiated MCArthur Group in the north- west part 
of the Bauhinia Downs Sheet area; (b) portions of· areas mapped as Billengarah 
Formati on in the Mount Young Sheet area; and (0) two small outcrops previously 
mapped as Amelia Dol omite , near Smythe 'Creek in the northern part of the 
Bauhinia Downs Sheet area. I n the last area a small thickness of Barney Creek 
Formation and Reward Dolomite ~ occur between the Emmerugga Dolomi te and 
the Batten Subgroup, but in the other areas sedimentary rocks younger than 
these f ormations rest unconformably on the Emme~a. ' In all three areas 
the Emmerugga is silicified to a rubbly chert breccia

j 
except for some small 

remnants of the unsilicified unit in areas (b) and (c • 

The existence of outcrops of Barney Cr eek Formation and Reward Dol omite, 
not previously mapped, but flhoto-interpreted before the fi'eld season, was 
confirmed in the field : (a) on the Wallhallow Sheet area 6 mi les west of Top 
Springs 'homestead; and (b) in the Bauhinia Downs Sheet area, forming extensive 
outliers on areas of Emmerugga Dol omite north and south of the Daly Waters road 
between 5 and 10 miles west of the junction with the Anthony Lagoon to 
Borrolool a road. 

In the Robinson River Sheet area, within the Karns Dolomite about 
10 miles north west of Robinson River homestead, a sequence of chert,y dololutite, 
shaly dololutite, dolomitic shale and doloarenite, less than 200 feet thick, is 
very similar to the Reward Dolomite near McArthur River, and in places contains 
the small silica spheroids characteristic of that unit. It is underlain by cherty 
dololutite with abundant stromatolites (including Conophyton and basinal types) 
which re'sembles the Emmerugga Dolomite. 

Channel-filling conglomerates and sandstones in the Robinson River 
homestead area, previously mapped as part of the (?)Cambrian Bukalara Sandstone, 
are stratigraphically below the dolomites mentioned above, and fill channel s 
eroded in older beds of the Karns Dolomite and in the underlying Tawallah 
Group. 
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RUM JUNGLE PROJECT, N.T. 

C.E. Prichard, J.E.F. Gardener, D.J. French, 
R.S. Needham 

A comprehensive report on exploration in the Rum Jungle East area, 
excluding the Woodcutters L5 prospect, is being prepared. Geochemical 
results for 1969, and the results of radiometric gridding of selected parts 
of the Crater Formation, . will be written up during ' the wet 
season. Prog~:ess r~pox· .,;.d on work done in 1968 have been issued. 

COMPILATION OF DATA, HUNDRED OF GOYnER, N. T. 

Y. Miezitis 

Compilation of geological, geochemical, and radiometric data for 
the Hundred of Goyder was no e qUite complete when Miezitis resigned early 
in May. Arrangements have now been made for him to spend a short time in 
Canberra to complete the writing up. 

An interim Record covering compilation of part of the Embayment 
Area was issued early in the year under review. 

HERBERTON- MOUNT GARNET AREA, Q. 

D.H. Blake (C.S.I.R.O. ) 

Amendments have been made to Record 1968/79, including the addition 
of 34 text figures of mining localities . The amended Record has been 
submitted to the editor for publication as a Bulletin. The Preliminar,y 
Editions of the Herberton and Mount Garnet 1-mile geological maps have been 
checked and edited, and fair dxawing is in progresso 

, 
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PETROLOGICAL. CHEMICAL, AND GEOCHRONOLOGICAL LABORATORIES 

Professional Staff: K.R. Walker , A.D. Haldane, C.D. Branch (resigned Jan.) , 
S . E. Smith, J. Ferguson (transferred to Ba.a.s- Becking Laborato~ Feb.), 
W.D. Palfreyman (transferred to laboratoxy , Feb . ) , R. N. England , R. W. Page , 
Miss R. Bennett, ttlss H.R. Lord, D. W. Bennett (resi~ed Jan. ), C. Claxton 
(commenced March) , Miss B. LaboMe (commenced Sept .. ). 

Technical Star!: G.H. Berryman, T.l. Slezak , (commenced Nov., 1968) 
J. Weekes (commenced Feb.) , T. K. Zapasnik (transferred to Sedimentar.y Section, 
June), A. Maenner (commenced · June), Z. Boksandic (resigned Dec., 1968), 
W.C . Whitwell (commenced Aug.) , C. Robison (commenced Feb . ), W. G. Pascoe 
(died Sept . ). 

The past year is the first in which the petrological and mineralogical , 
chemical, and geochronologioal laboratories have had a full time supervisor . 
Technical staff to assist with the analytical and pr eparatory work was increased 
during the year , and fuller use was made of most major analytical instruments 
acquired over the last few years. These include a direct-reading opti cal 
spectrograph, automatic X-r~ fluorescence spectrograph, electron probe 
microanalyser, electron scanning microscope, atomic absorption spectrophotometer, 
and gammarray spectrometer. 

Fol lowing the re- organization of the Bureau late in 1968, it has been 
possibl e to review laboratory functions and activities, and proceed more 
purposerul~ towards objectives than in the past. Although professional staff 
numbers are still below full strength, steadY progress has been made on most 
projects to which the labor atory was committed in the programme, and it 
haa been possible to meet most requests for ad hoc determinations and analyses. 
Project work culminates in Records, Reports, Bulletins, and soi enti fic papers. 
The results of most ad hoo wo~ come out as Laboratory Reports , which are 
gathered together at the end of each year, and produoed as a Reoord, 103 
Laboratory Reports on minor investigations were written during the year. 
Four project reports were completed, and f ourteen project reports are in 
various stages of preparation. 

Assistance with profeSSional and technical training of students 
continued at various'· times during the year. A. Annamalai , U.N. Fell ow, was 
provided with laboratory assistance in his geoohemical investigation of 
weathered rooks from Rum Jungle . J. Staim , Colombo Plan Student, received 
technical training in the various phases of aotivity in a geological and 
geochemical laboratory. P. Tonkin, a cadet geologist, was provided with 
laboratory assistance for his investigation of pegnatites in the Broken 
Hill district. 
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Continuing interest in work of the laboratories was shown by numerous 
visitors, and enquiries were received from Government agencies, industry, and 
educational organizations, and from overseas . 

The results of project activity issue from the three main laboratory 
sections (i) petrology, mineralogy, and mineragraphy which ~resent~ includes 
the major instrument laboratories, (ii) chemistry, and (iii) geochronology. 
They are presented on this basis belowo 

PETROLOGY, IIIINERALQGY, AND 11INERAGRAPHY 

Effort in the petrological section has been concentrated on 
re-establishing the section to a point where it can provide a full range of 
facilities for petrographic , mineralogical, and mineragraphic work, to 
assist field investigations in which this type of study is required, to provide 
specialist guidance and advice, and to undertake research on selected projects 
arising out of fieldwork. To this end laboratory space has been modified to 
accommodate such facilities, the availability of equipment and its condition 
have been ascertained, and recruitment of staff is being pursued. A period 
contract has been arranged to service and maintain all microscopes and 
ancillary equipment. 

The main work done in the petrological section during the year was: 

(i) Collating all silicate analyses of igneous and metamorphic rocks done or 
obtained by the Bureau for inclusion in the second part of the Analyses 
of Australian Igneous and Metamorphic Rocks, \'I'hich is being compiled by Dr. 
G. A. Joplin. For this 720 analyses have been collected. 

(ii) Compiling petrographic data for the project on the geochemistry of 
Australian granites. For this, overlays showing the localities of about 
600 specimens to be used in the initial study - the North Queensland 
Granites - have been prepared, and brief petrographic descriptions of 
430 of them have been made by A.M. ]) .L~ 

(iii) A few ad hoc descriptions and determinations were made as required. 
These included a petrographic investigation of the main rock types of 
the Panguna porphyry copper area, Bougainville Islando 

During the year 854 thin sections, 173 polished sections, 62 polished 
thin sections, and 454 slabs and polished hand-speci mens were prepared in the 
thin-section laboratory. 

, 
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The technician attached to the laboratory UBed to prepare samples 
for X-rgy fluorescence and optical emission spectrograph analyses resigned in 
December, 1968, and it was not possible to replace him until August . As a 
result there was only a small output of prepared samples, and not as much 
use of the X- ray fluorescence equipment was obtained as would otherwise have 
been possi ble . The Geochemistry of Australian Granites was the project 
most affected . During the year 200 fusion discs and 200 pressed pellets 
~ere prepared for X- ray fluorescence analysis , and 500 rock powders for 
direct-reader ana~sia. 

The preparation of whole-rock samples and mineral concentrates 
required for isotopic dating continued sporadically during the year . The 
technician in charge had an unfortunate run of sickness, and died in September. 

In the direct reading optical spectrograph laboratory 7500 element 
determinations were made on 524 sampleso In addition, 2100 determinations 
were made to assist in the interpretation of X- ray diffraction charts . 1fust 
of the samples determined were submitted by field geologists requiring 
chemical data for their projects. Development work was carried out with some 
success on a method for determining both the volatile and involatile groups 
of elements simultaneously. I f fully successful , the method ,viII be adapted 
for use in the project on the Geochemistry of Australian granites. 

Analytical data obtained contributed to the following projects: 

(i) A study of the geochemical variation in a Proterozoic siltstone of the 
Kimberley region, W.A., by T. ~inlan . For this 2000 element 
determinations were made on 180 shales and siltstones of the Albert 
Edward and Duerdin Groups, and X-ray diffraction charts were prepared for 
each sampleo 

(ii) Trace- element analyses of rocks from the Canadian Shield to assist 
geol ogists of the Geological Survey of Canada who are determining the 
composition of about 200,000 square miles of the eaxthts crust, and are 
investigating the chemical differences between amphibolite and granulite 
facies rocks in terms of shield development. About 2500 el ement 
determinations were made on 155 samples. Additional interest lies in 
evaluating the success of the sampling procedure, and , if judged 
successful, the degree of compositional variation t o be expected in 
regional geochemical investigations in continental shield areas. 
Interpretation of the data is being done by the Canadians . 

(iii) A pr eliminary chemical investigation of the Antrim Pl ateau Volcanics was 
made by analysing 65 selected samples for 17 elements, to establish 
compositional variations, including those resulting from alteration, and 
to obtain a gener al understanding of petrogenesis in the volcanic 
province . The current programme includes further work on these 
volcanics, particularly in respect of associated mineralization. 
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(iv) The writing of the Bulletin by S.E. Smith and K.R. Walker on the 
Mount Isa Geochemical ~roject was completed. This investigation mainly 
involved a study of pri~ element dispersions associated with 
mineralization in the Urquhart Shale at Mount lea. It was found that 
no pronounced dispersions are associated with the concordant or bedded 
type Ag-Pb-Zn mineralization, whereas dispersions typical of epigenetic 
hydrothermal mineralization surround theCu mineralization. The 
distinction between the dispersion surrounding the two types of ore body 
suggests that two epochs of mineralization occur at Mount lea. The 
distribution of elements suggests that much of the Cu was selectively 
removed from the basic rocks in the vicinity of the mineralization, and 
concentrated in the overlying Urquhart Shale which provided a suitable 
p~sico-chemical environment for Cu deposition. 

(v) Some manganese nodules from the Pacific and Southern oceana were examined. 
Their compositions are consistent with those of nodules from similar 
localities which have been" analysed by other workers. They contain up 
to 27% Mn, 24% Fe, 1.3% Co, 1.~ Ni, and 0.16% Cu in their outer zones. 

(vi) Numerous requests were met from field geol ogists f or chemical data. 
One hundred rock and mineral analyses were made of recent sediments from 
14ilne B~, T.P. N.G . , of Cape Nelson volcanics (eastern Papua), of iron 
are concentrates from West Kimberley, W. A. , and of laterites from Western 
Samoa at the request of a representative from U:N.E.C.A. F. E. Many of the 
samples were also examined by X-r~ diffraction. 

Two hundred and ninety-seven silicate analyses were done on the 
X-ray fluorescence spectrograph. Some of these were for the Geochemistry of 
Australian Granites project , for which about a quarter of the analyses required 
for Part 1 - the Northern Queensland Granites - are now completed. In another 
project, C.D. "Branch conducted further investigations into the chemistry of the 
Bagstowe Ring ~ke Complex, Queensland, and concluded that there is a hiatus in 
the chemical evolution of the complex which can be correlated with a change in 
structural evolution from the caldera phase to the underground stoping phase of 
igneous intrusiono 

The electron probe microanalyser has been used largely for work on two 
projects. The first is a mineralogical study of rocks from the Papuan Ultramafic 
Belt, and the second a study of the medium- grade metamorphic rocks from the 
Petermann Ranges, N.T. Probe determinations are complete for the first project, 
and about half complete for the second. Results obtained to date are summarized 
belews 

(i) Papuan Ultramafic Belt Project - A study was undertaken of the compositions 
of pyroxenes, olivines, and spinels in rocks collected by H.L. Davies. 
The pyroxenes and olivines are highly magnesian, and have compositions 
typical of those found in alpine ultramafic bodies rather than those from 
cumulates of mafic intrusions . Olivine~ contain up to 0.04% NiO. 
Pyroxenes and olivines appear to have equilibrated quite well under 

• 
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roughly similar conditions for all the rocks studied. This is 
indicated by paralleli sm of tie-lines and constant distribution­
coefficients. 

Chromian spinels are quite Fe- rich and AI- poor compared with spinels 
from ultr amafites which have equilibrated at de~tha wel l below the 
Moho. D.H. Green (J . Pet rol. 5, 134- 188 , 1968) has shown that 
pyroxenes in equilibrium with aluminous minerals can acoommodate 
more A1203 at high pr essures than low pressures. As these spinels 
are not particUlarly aluminous it is necessary to plot Al203 in the 
pyr oxenes against Al203 i n the spinels, and compare them with values 
for high- pr essure peridotites (those formed at depths of about 100 km). 
The results suggest that the rocks of the Papuan Ultramafic Belt have 
equilibrated at quite low pressures, and this conclusion is compatible 
~ith the theor,y that they formed just below the oceanic Moho . 

It is evident f rom Fig. M11 that Cr distribution between chromite and 
orthopyroxene is markedly different in the Papuan peridotites from 
that in nodular peridotite inclusions in alkali basalts. These 
nodular inclusions are thought to have originated at depths in the 
region of 80- 100 km. By contrast , . the Papuan rocks are typical of 
intrusive peridotites l :ute the .vun Jjiountain and Twin Sisters bodies, which 
are assumed to be of comparatively low-pressure origin. The figure (11111) 
shows that · Cr behaves in a similar manner to Al (see previous 
paragraph), in that it is more acceptable to the orthopyroxene lattice 
at high pressures than at low pressures . 

(ii) Petermann Ranges Project - this proj ect can be diVided into three main 
sections: the stu~ of a kyanite-pyrophillite- quartz assemblage, the 
study of phengi tic white micas , and the study of amphiboles and 
associated minerals in the mafic rocks. 

Rocks containing kyani te , pyrop!vlli te , and quartz occur in the Dean 
Quartzite over 20 km along strike as a transition between those to the 
west which contain pyrophyllite as their aluminium silicate , and the 
higher grade r ocks to the east which contain kyanite . The textural 
relationships between pyrophyllite and the associated muscovite can be 
seen only with an electr on probe , as the two minerals are optically ver,y 
similar~ Phengitic muscovite occurs in fine lamellae disposed parallel 
to (001) in pyrophyllite . The Fe and Mg: contents of the mica decrease 
graduall y in the direction of incr easing metamorphic grade . 

Amphiboles analysed so far are very ~nous hornblendes, although the 
rocks containing them are probably o(/"s""Iightly higher grade than r ocks 
containing actinolite . It is hoped to deli.neste the zone of transition 
between actinolite and aluminous hornblende, and to study in detail the 
changes in composition during the transition • 



Requests for a few ad hoc microprobe determinations were met during 
the year. 

A transmitted light stage has been fitted 
acquisition of silicate standards is oontinui ng. 
inaccuracies in the analysis of l i ght elements due 
irregularities has been developed. 

to the probe , and the 
A method of reducing 
to specimen surface 

A sCanning electron microscope was installed in the laboratory in 
July, and this to date has been used largely for palaeontological work, though 
some exploratory work on other applications has been done by workers in the 
Baas- Becking Geobiological Laboratory. These workers also use the probe for 
routine determinations as required. 

The demand for X- raY diffraction work increased considerably compared 
with previous years . Mineral identifioations were oarried out on 1050 
specimens. In addition, 100 standard oharts were prepared to assist mineral 
identification from diffraction patterns, as problems bave been encountered in 
interpreting patterns of minerals not listed in the A. S.T.M. index, and in 
distinguiShing individual members of mineral series. On this basis a 
supplementar,y index will be established. 

Some of the aspects of diffraction work which bore interesting results 
while making determinations for field geologists are as follows: 

(i) Some samples of It raver tine If rom Gosses Bluff were f ound to be magnesite. 
Similar material is fairly plentiful in the area, and further samples 
have been collected to determine if any parts of the deposit are potential~ 
economic. 

( ii ) The oocurrence of pentahydrobor ite, Ca B2 04.SH20 was considered possibl e 
from the diffraction data on a sample from B.M.R. Alice Springs No.3. 
The occurrence could not be confirmed, as the peaks which correspond to 
those given for this mineral were small. So far the mineral has been 
found only at one locality in Siberia. 

(iii) It is thought that high sanidine exists in some samples from Mount 
Pyroclast, as the ~ray pattern obtained for this phase in the rocks is 
closer in fit to high sanidine than to normal sanidine. However. high 
sanidine has not been found in natural rocks before, and the occurrence 
requires further investigation. 

(i v) On two occasions during the year anthropologists from ANn have sought 
assistance in identifying materials used in native implements and pigments 
of New Guinea. Details of natural materials selected b,y native people 
for their artifacts are reported in Laborator,y Reports 53 and 95 for 1969. 
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CHEMISTRY 

Progress with project work is as fol lows: 

(1) Geochemistry of Precambrian Carbonate Rocks of Northern Australia _ The 
analytical work on this project was interrupted by the resignation of 
D.W. Bennett in February. Work resumed late in April following the 
appointment of C. Claxton, and has continued for the remainder of the 
year. Trace element analyses have been completed on samples from 
10 measured sections, and major element analyses on just over half the 
samples. Compilation of the results has started for the purpose of 
preparing a progress report. This project will continue into 1970. 

(ii) Absorption of Base Metals on Hydrous Oxides - The first stage of this 
project has been completed, and a report is in preparation for issue 

(iii) 

in the Recorda series. As J. Ferguson , who was responsible for the 
project , transferred to the Baas Becking Geobiological Laboratory early 
in the year, no work was done on stage two, and the project has lapsed 
for the present, pending the availability of other staff. 

Corin Dam Investigation - Increased spring actiVity at Corin Dam first 
appeared in June, 1968 . In November an investigation was started to 
determine ' the source of the spring, and assess its possible effects on 
the dam structure. The spring water proved to be abnormally acid, and 
so the scope of the investigation was widened to include the source and 
effects of the acidity~ 

An extensive programme of sampling was carried out over several months, 
and detailed analyses were made of water samples and precipitates 
deposited from the effluent waters . A limited amount of bacteriological 
testing was done to support the conclusions derived from the chemical 
analyses. A survey was also made of the temperatures of gr oundwater, 
reservoir Vlater, springs, and all leaks in the outlet tunnel'. The 
sampling programme included the collection of water from each leak in the 
outlet tunnel, both before and after substantial rain, detailed monitoring 
of the spoil spring, and collection of water from t he Cotter River and 
Cotter Fault springs. Samples of various carbonate- , iron-, aluminium-, 
and manganese-rich deposits were collected from the outlet tunnel. 

Initially the acidity and abnormal salt content of the water were 
considered to be due to the oxidation of natural sulphides contained 
either in the rockfill forming the bulk of the dam or in faults and 
joints in the country rock. It has now been established that pyrite in 
the rock fill is being steadily oxidized, aided bacterially by Thiobacillus 
ferro-oxidanso The biological factor is enhanced b.r an abundant supply 
of nitrogen thought to have been derived from residues from the 
ammonium nitrate quarrying explosive. 
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The phase of intenai ve study has now been concludedQ Monthly monitoring 
of the acidity and salt content of the spoil spring is being maintained, 
and further detailed sampling is scheduled for mid- summer 1969-70 to 
determine the influence of ambient temperature on the r ate of pyrite 
oxidation. 

(iv) Phosphate Chemistry - Owing to pre- occupation with the Corin Dam 
investigation, the work on phosphates had to be put aside until late 
in the year. A suite of 93 samples representing three profiles in 
IIC" grade material from Christmas Island was provided by the Eri tish 
Phosphate Commission for study of trace element distribution (including 
U and Th). Chemical analyses and mineralogical examinations have been 
completed on these samples. Future work includes an investigation of 
radioactivity and the nature of the iron content. 

(v) Minor aotivities - ~ Trace element analysis was comp~eted on 470 plant 
samples from a geobotanical survey in the Woodcutters area, Rum Jungle. 
This work was carried out on behalf of Dr. \V.F. Ridley, Geological Survey 
of Queensland. 

- £ A report on zinc pollution in the Molonglo River from 
past Dll.ru.ng operations at Captains Flat waS prepared and submitted to the 
Senate Select Committee on Water Pollution. 

- Q Some assistance was given to the Parks and Gardens 
Section of the Department of the Interior in their investigations of the 
effects of. zinc pollution on parklands under irrigation by lake water, 
and possible effects of acid released by pyrite oxidation occurring in 
pyritic aggregate used around trees and gardens. 

(Vi) Miscellaneous Analyses - Routine analyses completed during the year 
included determination of P205 on samples from the Phosphate Group, 
analysis of various water and brine samples, spectrographic analysis of 
New Britain stream sediments and core samples from the Ringwood Dome, 
analysis of dolomites from Victoria River, and Cu determinations on 
samples from the Cloncurr,y area - a total of 300 sampleso 
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GEOCHRONOLOGY 

The age determination programme for the last year resulted in 
146 K-Ar and Rb-Sr isotopic analyses, in addition to which about 40 analyses 
were duplicated. Samples worked on came from the West Kimberley (30 samples), 
Cape York (23), Antarctica (6), T.P. N.G. (80) and Victoria (7). Several 
calibrations of air argon and argon tracers were also carried out during the 
year. R. W. Page worked mainly on his investigation of the granitic and 
volcanic rocks of New Guinea, and on some Victorian rocks. Miss Bennett worked 
on the West Kimberley, Cape York, and Antarctica rocks using the Rb-5r method. 
A summary of these projects is given below. Although some of the data from 
these areas have been duplicated, a~d are analytically reliable, the Rb-Sr 
ages obtained are not unequivocal, and several must be regarded as tentative. 
In many cases this is due to the poor quality of the samples and to inadequate 
collection in the field o 

(i) West Kimberley Project: (a) In the previous annual report the Rb-Sr 
isochron age of the Kongorow Granite was given as 1776±. 100 m.y. A bias 
correction of 5. 5% (from XRF analysis) has now been applied, giving the 
age as 1870 Z 100 m.y. , the initial ratio (I . R. ) being 00708 Z 0 . 0024 

(b) The Whitewater Volcanics, Bickleys 
and Mount Disaster FoXJ?hyry, together with the Lennard , Larida, 
and Chayneys Granites tin all 14 samples) fit an isochron whose 
1945 ~ 90 m.y. (l.R. 0.706 ~ 0. 003). 

Porphyry, . 
Long Hole , 
age is 

Two muscovites from the Halls Creek Pegmatite (at Gusseys Mica Mine) were 
dated at 1465 m.y. and 1394 m.y. 

(c) Rb_Sr total rock analyses from several other 
rock units do not give a firm isochron age, but tentative estimates are 
summarised below: 

Noonkanbah Grani te 
Wetjulum Porphyry 
Elgee Siltstone 
Carson Volcanics 

1645 m.y: (l.R. 0.705) 
1630 m.y. 

Elimberrie and Linesman Beds l Suggest a thermal 
540 and 590 m.y. 

Yolcanics overlying Elimberrie Beds 350 m.y. 
Pentecost Sandstone 1450 m.y. (l.R. 0.706) 

event between 
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(ii) Cape York Pro j ect; No clear pi cture of the age of granites or metamorphics 
has evolved from Rb- Sr analyses of the samples aVailable from the Cape Yor k 
area. The samples of Flyspeck Granodiorite and the Kintore Adamellite 
and its associated rocks were collected from localities which appear to have 
been too widespread , and the data scatter is too large t o establish a Rb- Sr 
isochron. 

Initial data from the me tamorphic rocks of Cape York are also ambiguous . 
A tentative estimate of 800 to 1000 m. y. is made for the metamorphism. 

(iii) Antarctica Project: Six Rb- Sr analyses on rocks from Antarctica were 
completed and regressed with other data obtained in pr evious years. It 
seems likely that there was a widespread metamorphic event between 588 and 
744 m. y. The other total rock data indicate two pre-metamorphic ages· of 
1380 m. y . and 1940 m.y., but more samples would have to be analysed to 
confirm these events . 

(iv) T. P. H. G. Pro.jectt The r egional geochxonological project in the Highlands and 
Sepik districts of New Guinea is nearing completion. Eighty K- Ar dates 
from the ldaramuni Diorite , Bismarck Granodiorite, Akuna Dolerite , Aifunka 
Volcanics , Samari Volcanics, MOW'l.t Victor Granodiorite , Elendora Porphyry, 
and Chambri Diorite were completed . Reconnaissance work on Bougainville 
resulted in 16 K- Ar dates . Samples submitted by B. P. (Aust.) from the 
Lambo Volcanics (Southern Highlands) were dated as Pleistocene (1 .1 + 0.04 
m.y.) , and mid- tuocene ages of 14 m. y . were determined on granite s~ples 
from New Britain submitted by R.P. Macnab. Thirteen Ar extractions from 
the Frieda Porphyry and Mount Illichael intrusives have been completed . 

Dating of the Tertiary f - stage volcanics by K- Ar is complete , and all the 
age results were duplicated. These results suggest that several important 
adjustments to the pr esently accepted Tertiary geological time scale will be 
necessary. This work, which includes a review of world-wide isotopic age 
correlations in the Tertiary , is at present being written up. 

Rb-Sr work will assume an increasingly important role i n the New Guinea 
work. One hundred and fifty rough Rb-Sr analyses (X . R.F. ) were completed 
on samples from the KUbor and Bismarck Granodiorites, Omung Metamorphics , and 
Kana ~olcanics to determine their suitabil ity for Rb- Sr dating. Ten 
isotopic analyses were done , but no Rb- Sr ages are as yet available . 

(v) Vi ctorian Project : Two basalt flows in Victoria, which are stratigraphically 
controlled by Lower Miocene foraminiferal stages , were sampled and dated. 
This was done to check and gain further control on the new proposed Tertiary 
time scale derived from the New Guinea data. Mean ages of 21 . 1 :t. 0.4 m.y. 
and 25 . 6 :t. 0 . 5 m. y. for the lI.aude Basalt and Aireys Inlet Basalt , respectively , 
are in accord with the new time- scale. 
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BAAS-BECKIJID GEOBIOLOGICAL RESEARCH LABORATORY 

BIOLOGICAL GROuP 

P. A. Trudinger, B. Bubela, D. P. Kelly, H. Jones , llias L. A. Chambers 

The research programme of the biological group has continued along 
the lines described in previous reports. 'I'he principal objectives have been 
to examine 

( 1) the physiology of organisms ~of geochemical interest , particularly those 
inyol ved in sulphur metabolism; . 

. ( 2) metal t r ansformations by microorganisms; and 

(3) ~ineralization reactions brought about by ,microorgani sms. 

Ecology and PhYsiology of Sulphate- Reducing Bacteria. (H. Jones) 

The sulphate- reducing bacteria are considered to be major biological 
agents contributing to the formation of sulphides in nature . Their occurrence 
in a number of localities , including hot sulphur- springs, saline waters , and 
possib~ mineral forming environments , is being examined . A number of strains 
have been isolated and purified; these include organisms capable of growing 
at high temperatures and in highly saline environments . Three of these 
organisms appear to represent new species , and are being examined in more 
detail. 

Sulphate Reduction by Desulphotomaculum nigrificans . (P. A. Trudinger) 

One of the unique features of the sulphate-reducing bacteria is their 
ability to reduce large quantities of sulphate to hydrogen sulphide. The 
mechanism of this reaction , however , is poorly understood. Over the past 
year , a pigmented protein from Desulphotomaculum nigrificans has been isolated 
and extenSively purified. This protein has been shown to catalyse the 
reduction of sulphate to sulphide , and its properties and chemical constitution 
are being examined . 

Concentration of Elements . (P. A. Trudinger, H. Jones) 

The ability of sulphate- reducing bacteria to concentrate metal ions from 
dilute solutions is being investigated. It has been demonstrated that 
Desulphotomaculum can concentrate iron , copper, and zinc from solutions containing 
less than 0.5 ppm of these metals , and that concentration factors of up to 
20,000 can be obtained. Preliminary work suggests that the metals are 
concentrated in the form of metal sulphides which remain closely associated 
wi th the bacterial structure. 
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Comparative Biochemistry of Organic Sulphur Metabol ism. (L. A. Chambers) 

The enzymes concerned with the synthesis of the essential sulphur 
amino- acid cysteine are being examined in a number of classes of microorganisms . 
I t is hoped that re sults will help in establishing an evol utionary sequence 
for the development of sulphur metabolism. A new route f()r the incorporation 
of sulphur into urgarlic compounds has been discovered , and a prel iminary 
survey of sulphide-oxidizing bacteria, sulphate- reducing bacteria, 
photosynthetic organisms, and normal heterotrophic organisms indicates that 
there are two major groups with respect to organic sulphur metabolism. 

P:trite SyntheSiS by Microorgani sID:3 . (P.A. Tl'Udinger) 

The nature of the iron sulphide precipitates formed in biological systems 
containing sulphate- reducing bacteria and ferrous iron has been examined. The 
precipitates are initially in the form of regular spheres of one to two microns 
diameter, which are amorphous and are attached to organic material probably 
arising from the lysis of the bacterial cells. When subjected to mild 
temperatures and pressures , the small spheres aggregate into tight structures -
of 5 to 10 microns in diameter \1hich exhibit a dis tinct framboidal appearance , 
and \1hich show signa of an internal laminated structure . 

Fractionation of Stable Sulphur Isot opes by Sulphide-Oxidizing Bacteria. 
(D.P. Kelly , L. A. Chambers) 

The fractionat i on of sulphur isotopes during the oxidation of sulphide 
and thiosulphate by species of Thiobacillus have been studied in collaboration 
with Dr. A. Rafter (D.S.I.R., N.Z . ). During tj~ growth of Thiobacillus on 
thio8ulphate, t here is a general enricn~ent of S in sulphjtc, and other 
products, such as polythionates, become highly enriched in 4s . It has also 
been confirmed that sulphide oxidation by photosynthetic sulphur bacteria 
results in enrichment of 34s in sulphur and , as a consequence , enrichment of 32S 
in the residual sulphide . The results indicate that the sulphur- oxidizing 
bacteria could plaY an important role in modifying the distribution of sulphur 
isotopes in nature . 

Formation of Mineral Bands . (LB. Lambert , B. Bubela) 

The work on the role of diffusion processes in t he genesis of 
conformable sulphide bands in sediments has been continued, using supporting 
media such as quartz, tuffs, shales , dolomites, and limestones from natural 
sources. The materials were layered in various sequences . Diffusion of 
copper, le~ and zinc through media containing lSlfers of limestone or dolomite 
resulted in the formation of metal carbonate bands which could subsequently 
be converted to sulphides without disturbing their structures. It has also 
been shown that precipitation and banding of metal sulphides may occur during 
slow sedimentation of the supporting material. 

Copper Toxicity and Resistance in J.ticroorganisms. (B. Bubela) 
When the thermophilic bacterium Bacillus stearothermophilus is grown in 

the presence of copper its morphology is changed , and it accumulates a material 
absorbing at 800 cm-1 in -the infrared . The latter has been considerably purified 
and examined by infrared, nuclear magnetic resonance , and mass spectroscopy. 
It appears to consist largely of an esterified phthalic acid. 

• 
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MINERALOGICAL GROuP 

W.M.B. Roberts , C.J . Downes, J . Ferguson, I. B. Lambert 

Experimental Investigations 

Sul phide syntheSiS a"ld transformation. (tv. M.B. Roberts) 

An essential r equir ement f or the unde~standing of the genesi s of 
sulphide ores is a knowledge " of the chemical mechanisms involved in the 
formati on of sulphide minerals. During sedimentation these reactions take 
place in an aqueous medium, so the investigations being carried out are 
primarily concerned with the chemistrJ of formation and transformation of 
sulphide mineral s in aqueous solutions . 

Following the synthesis of pyrite from synthetic hydrated iron oxides, 
an investigation of the detailed chemical mechanisms involved in pyrite 
f ormati on was commenced. Tlris showed that pyrite forms by combination of a 
ferrous ion with a disulphide i on. The principal r equirement for. the 
"disulphide ion to fom is the presence of elemental sulphur, at a pH below 
6. 0. Pyrite has been formed in two types of experimental environment, one 
completel y anaerobic , and the other where a limited amount of o~gen is 
available . In both cases the same basic mechanism for pyrite formation is 
involved, except that in the first case the necessary sulphur to form the 
disulphide ion is obtained by oxidation of H2S by ferric iron ; this method gives 
a large and rapid yield of pyrite . 

I n the second case an ageing period is necessar.1; FeS i s pr eCipitated 
in an aqueous H2S sol uti on in equilibrium with the atmosphere. The small 
amount of atmospheric oxygen which diffuses dovm through the col umn of liquid 
to the FeS J.8\Yer oxidises the H2S to elemental sulphur which combines with some 
of the sulphide ions present from the dissociation of FeS to form disulphide 
ions . "These are f ixed finally as the very stabl e form FeS2 ' Experimental 
work has established that a~ pH above 6 different forms of FeS will 
pr ecipitate , but not pyrite . TJo/O papers describing the formation of pyrite 
and the chemistry of its formation have been published during the year. 

Investigati on of t he system Fe- S_O is continuing \7i th the study of 
the effects of temperature and pressure on transformations of FeS in aqueous 
sol ution. Starting with synthetic tetragonal FeS, experiments to date show 
t hat when some oxygen is present it will convert to FeS2 + Fe304 at temperatures 
above about 150oC. However , in the total absence of oxygen , th1s transformation 
does not take place , but the tetragonal FeS converts t o a perfectly crystalline 
hexagonal variety. An investigation of the exact temperature of these 
transformations is being carried out . 
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Work so far indicates that the only effect of pressure on the 
transformation of FeS to FeS2 and iron oxide is that at pressures above 6kb 
the iron oxide phase is hematite , not magnetite. 

Precipitation from Aqueous Solutions. (C.J. Downes) 

By virtue of its influence on the activity of the sulphide ion , pH is 
probably more important than salinity in controlling precipitation of sulphides . 
For example, the activity of the sulphide ion can be changed by several orders 
of magnitude within the likely ra."lge of pH of natural waters. At the present 
time , the measurement of pH in solutions of moderate to high salinity is 
poorly understood, and experiments are being carried out to es t ablish sources 
of error in present methods of measurement . The co-existence of dolomite 
and sulphides is very COQ.IDon i n nature , and as pH plays an impor tant .part in 
carbonate deposition, the formation of dolomite is being inves,tigated in the 
expectation that determir.ation of the conditions under .which it may form could 
tr~ow li~'t on the conditions under rrhich co-exiating sulphides have formed . 
I n addition, the properties of solutions of various salinities containing 
concentrations of base metals are being studied; this work may assist in 
defining the conditions for precipitatil)l\ of base-metal sulphides . 

Experimental Metamorphism. (I.E. Lambert) 

The majority of stratiform are depOSits occur in rocks that have 
been ~tamorphosed to some extent. A detailed experimental investigation of 
metamorphic effects has been started to provide more information concerning 
(i) stabi l ities of sulphide minerals in diffe~~nt pp~ical and chemical 
environments j (ii) changes in chemical ccmpos ition of sulphide minerals as 
conditionS vary ; (iii) are textures ; and (iv) metamorphic redi:3h.'ibution of 
sulphides. 

Apparatus which can accuratel y main t ain the range of pressures and 
temperatures attainable in the Earth ' s crust is nearing completion. 
Investigations are to be carried out on both synthetic materials and naturally 
occurring, unmetamorphosed sulphide deposits . The effects of the following 
variables are t o be studied: pressure, temperature , time, nature of host rock, 
composition and amount of intergranular fluid, and sulphur and oxygen 
fugacities .. 
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Field Studies 
, 

Pernatty Lagoon. (LB . Lam~ert, C. J. Downe~) 

\ ·The Pernatty Lagoon-Mount Gunson area is about 250 miles N. N.IT. of 
Ad!elaide , in arid salt-lake country. Copper mineral.ization and subordinate 
zinc mineralization occur at several places nithin late (?)Froterozoic 
sandstones and dolomites at the north- Ivestern corner of the lagoon. The 
known mineralization is restricted to t'l70 distinct levelsj the 17esterly 
deposits (which are fairly oxidized) which are about 70 feet above the lagoon 
surface, and deposits closer to and in the lagoon (mainly sulphides) which 
are near lagoon level . It seems likely that ground'l7aters are dissolving 
copper from the higher deposits, transporting it lIdownstream" , and re-depositing 
it as sulphides under anaerobic conditions in the lagoon environment , and 
especially in permeable, zones of-bedrock lying immediately beneath the lagoonal 
sediments j some of the mineralization in bedrock is of economic grade. 

A geochemical study of the area has been carried out to obtain more 
i nformation on the regime . Siunples of gro\Uldwater Vlere collected, and thei r 
pH and Eh ,measured ' immediately. pH ranged from 5.4 to 7.3, and Eh from aerobic 
to mildly reducing. The waters from drill holes and mine shafts to the west 
of the lagoon are not very saline, but those from bulldozer cuts and drillholes 
in the dry lagoon floor contain around 20-25% NaCl; sulphate is ' roughly 
prOportional to chlori:de. Ca, Ug, 5i, and to a lesser" extent K, are much more 
abunda.'1t in the lagoon \vaters tr.an in normal sea water. ' Cu and Zn are high 
in the lagoon '1ater, ranging from 0.1 ppm " to 'over 4 ppm, and there is no , 
apparent relationship with pH' or salinity; in growldwaters west of the lagoon- ,Cu, 
and Zn range from less than 0.1 ppm " to 0~2 ppm. Sediments from the lagoon 
consist mainly of halite, gypsum, quartz, 6188' minerals, and carbonates . 
The Cu contents of those analysed r~ from 100 ppm to 13,000 ppm, and the 
zinc contents from 80 ppm to 300 ppm (both wel l above c1~stal average). 
Fe , Mn, Ni , and Pb are variable ,in the sediments , and locally are fairly high. 

Sulphate-reducing bacteria have been isolated by H. Jones, of the 
Jhol ogical Group , from all the mud and water samples collected; the majority 
were mesophiles rather than thermophiles. Many of the bacteria failed to grow 
during subsequent procedures for the purification of crude cultures . However, 
thirty pure strains have been obtained , many of ~hich can gron in media containing 
sodium chloride concentrations up to at least 8 percent; some can not grow 
without sodium chloride . These findings are in accord with the hypothesis that 
groundwater is transporting Cu and Zn from the topographically high mineralization 
down to the lagoon , 'l"Ihere i t is being precipitated by bacterial sulphide . 



:Matupi Harbour. (LB. Lambert. J. Ferguson) 

Matupi volcano lies on the eastern edge of Matupi Harbour , near 
Rabaul , New Britain . 'rhis is a typical active orogenic (island arc) region 
\'1here new continental cru.st is being formed by eruption of vast quanti ties of 
calc- alkaline lavas generated in the mantle . The calc- alkaline volcanic 
suite is characterized by high water contents which cause explosive erupt i ons 
and hence high porosity and permeability and easy erosion of the resultant 
deposits . Meteoric water and sea ' water ,'h ich may readily percolate down 
through these ' rocks will be heated, and should be capable of extensively 
leaching them. The metal - enriched waters which could- be formed in this wa;:r 
may' precipitate sulphides within ~he volcanic pile , if sulphide ions are 
available (SUCh a process could give rise to some types of porphY.r,y copper 
deposits) . Alternatively, the waters.may f low into marine basiris, enriching 
the pyroclastic material and sedimentary_detritus therein in the elements 
th~y have transported; such is the case in the vicinity of thermal springs at 
Matupi Harbop.r. 

Preliminary sampling ,has been carried out in the Matupi area. The 
purpose of these investigations is to define the Eh- pH conditions of the 
environment, and find the nature and abundances of metals being added to the 
harbour sediments from the hot springs . The pH of the hot springs ranges 
from 2 . 5 to 6 , and Eh values indicate an oxidized environment. H2S is being 
expelled from numerous st'eam vents, and is rapidly oxidized ' to sulphur on 
contact with the air; The pH of harboux waters is about 8 . 3 (normal sea 
water) , except within a few feet of the hot 'spring sources . Iron oxide is 
being precipitated from the spring waters, and causes a bro~m colourat i on in 
adjacent harbour waters. Bottcm sediments in the vicinity contain up to 9% Fe 
and 1300 ppm Zn j eu and Pb contents are similar to those cf the nearby 
subaerially deposited volcanic rocks . 

There appears to be a general lack of organic matter on the harboUr 
floor which could maintain bacterial activity. Electron probe analyses indicate 
significant amounts of S in the harbour sediment s, and this could later react 
with metals under ' mild metamorphic conditions, and give rise to stratiform 
sulphide deposits . 
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MISCELLANEOUS 

VOLCANOSu:aVEILLANCE, CRUSTAL STUDIES! AND GENERAL VULCANOLOGY ,.. 

G.A~M. T8\Y'lor 

.. . . Acti vi ties" durin€; the :r.~a.r ~ilye been con~e~ed chiefly with the ' .. 
mountl.llg .of a cru,staJ. study proJ ect l.nthe New Brl. taJ..n area; liaison with· 
A.N~U; in -fille development of the ~e.b!;l.ul telemeterednetwork, field work 
cQnneoted with petrologioal studies,and special investigations~ 

Crustal Study Project 

. AS$istancewas given in the. organisation and exeoution or a secofta. 
crustal study caiTied out in the NewBri tainaxea from March to .Ma;y~' Its 
objects'wereto check'the findings of the 1967 survey, and extend the 
investigation to include: 

(1.) .marine sections east of New Ireland " 

(2) marine·sections west ,of Cape Lambert. 

(3) crustal mod'els in the volcanic and mountain 'root areas of central·. 
New Brita::i.n and, the margins of the New.Britain trench •. 

(4) a detailed model of the Rabaul caldera. 

. . With' the assistance 6f partiCipants Tromthe l1niversitiesof Hawa.ii-and 
of Queeilsland, and from the Australian National Univeisi ty, 41 recording sites 
were 6ccupied,a.nd some 50' shots were' fired over an area of 45,000' sq-q.are ".'. 
miles. Sparker, _ magnetic, and gravity traverses were made where practicable 
as a. supplement to the seismio refraction "woi-k,and' the results will be .. 
iilterpreted a.gainst- a backgrourid of revised geological ma.pping which is a; 

concomitant activity of sections of the Geological Branch. 

Power House lnvesti~at.ion 

., Powerhouse noise as a,' source of interference to seismic recording was 
investigated in the Rabatil area, and a report prepared for. the Administration. ' 
Record:i.:hg stations in the northern sectors of the caldera, near the powerhOUSe 
are subject to at least aouble the noise level recorded at the more dist9.z.!.t ' 
sites.' Attentionwa,s drawn to the effects on the surveillance network of, 
continued expansion of the power house on its present site~ 

Serious consideration is being given by the' Administration to removal 
of the power house to a new site outside the caldera~ 
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Instnlffients for Volcano Surveilla."lce 

Work on the Ra.baul telemetered seismic network has included: 

(al the installation of an inexpensive drift-free amplifier as an 
experimental replacement for the Texas Instrument's RA2 amplifi er. 

(b) the design and installation of a voltage-regulated power supply for 
the radio link at Vulcan. 

(0) the experimental installation of a filter system (1 -1 0 Hz). 

Dr. K. Jiuirhead, of the A.N.U., visited Rabaul to assist with these investigations . 
Promising results have b~en achieved with the a~plifier and regUlator tests: the 
fil ter system is being abandoned because of a lack of improvement in the signal 
to noise .ratio. '';. 

. Tests on a modified version of the standard bubble- type til tmeter 
are being car=ied out ' in Canberra. 

'!.t'ieldpork 

Routine field investigations were carried out at Rabaul, at Manam, and 
at v1au where anomalous noises are still being heard by residents on the Wau­
Mt Kaindi road. 

Rock and thermal watel~ sa.llples were collected from t.he volcanic islands 
east of Ne\7 Ireland for laborat ory examination. It is hoped that study of 
these samples will provide information on deep- seated structure. 

National Mapping have undertaken to produce a contour map of the Doma 
Peaks volcano. Relevant control was carried out by the Department of Lands, 
Surveys and Mines at the request of the Chief Resident Geologist . 

STRANGWAYS RANGE CARBONATITJl: '.' N.T. P.W. CraM, D.C. Gellatly 

Work ' on the Stran,gT1ays Range caroonatite, 60 miles north-north-eaat of 
Alice Springs, was continued during the year, and a Record on the petrology and 
geochemistry of a preliminary collection of specimens was completed. 

Further examination of the outcrop has been carried out, and an area of 
about 120 square miles in the vicinity of the carbonatite has been mapped. No 
further occurrences of alkaline rocks or carbonatite were found, but stream 
sediment samples from this area .fill be examined for the presence of alkaline 
rock minerals . New discoveries ui thin the area of the knO\1l1 carbonati te 
occurrences include vermiculite and large masses of ilmenite. 

''''', 
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A r e-examination or core ' fr~ the ~xisting Geopeko deep diamond drill 

hole at the Enterprise 3 carbonati te l ens has shown that, in addi ticn· to the 
previously recognised r ock types (mainly foliated micaceous carbonate rocks· 
and crystalline "carbonate rocks pith udnor apatite, magnetite , phlogopi te, : and 
soda- amphihole) , the carbonatite complex at this locality includes a number " of 
rocks which · contain plagioclase as well as ' carbonates . . S01!le of these rock~ . 
cons,ist of . oligoclase- andesine and gr~en-brom1 amphibole, subordinate 
clinopyroxene and brown biotite, and minor carbonates; ' others are characterised 
by 'porphyroblast1c soda- amphibole , subordinate biotite , an excess of carbonates 
over plagioclaSe" and the presence of :minor apat i te and iron oxides • 

. , 

Minor phases recognised i n the dril l core include pegmatites, veins' of 
coarsely 'crystalline carbonates , and a 12-inch ' ba~d " composed almost entirely of 
serpentinised olivine crystals and minor phlogopite. This' suggests a possible 
relationship ' of the carbonatite complex to rocks from Johannsen ' s Phlogopiie 
Mine , some .20 miles to the s outh- west , from which a small quantity of phlogcipite 
has been won from a composite zone of ' basic and ultramafic rocks. Carbonate 
veins at this lopaIity haye been sampled for trace element determinations , and 
other rock types have been col lected for petrological examination. . 

A "further diamond drilling programme at the Strang;rays Range ' 
carbonatite l ocality is currently being undertaken by the Mines Branch, Northern 
TerritorY Administration. I nitial holes are designed to provide a:' complete 
cross- section through the Enterprise 3 carbonatite lena on the 1ine of the " 
existing Geopeko deep diamond drill hole. At the time of writing (October) , 
6n~ hole had: been completed at a depth of 454 feet, and the second was drilling 
ahead below 300 feet. Detailed petrological and geochemical work will be 
carried out on these cores . 

.. :) ). 

TECTONIC UAP OF AUSTRALIA AND ~"E'Il GUINEA - K. A. Plumb, (H.F. Dou tch, R.G .• Warren) 

Plumb is conve nOr of the Commonwealth Territories Divisional Sub- ' 
Commi tte'e of the Tectonic Map Committee of the Geological SoCiety of Austrhlia. 
The committee is pre~aring a new Tectonic 11ap of ·Australia and New Guinea for . 
publication in 1970 tsee Geol ogical Services Section). The local sub~committee , 
as" well as 'being responsible for the coopilation of Northern Territory, 
Ki mberleys , 'and New Guinea, is also co- ordinating the other State contributions , 
and compiling the map of the whole con"tinent. . ' Plumb has personally compiled 
Northern Territory and the Kimberleys; Plumb , Doutch, and Dr. M.J. Rickard 
(A.·N. U. ) have been responsible for de.veloping the legend and basic concepts 
of the map .. Plumb attended a meeting of the Tectonic Map Committee in 
Adelaide in August . 

. 
'. 

• 
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CONFERENCES ~ SYMPOSIA , ETC. • 
AlUM - A conference on the I1 future of the Mineral Industry in 

Australiatl was held in Canberra on 21st and 22nd November , 1968. P. W. 
P.R. Dunn , and A. G.L. Paine were delegates to the conference. Several 
members of the Section attended various sessions . 

. 
Crohn , 
other 

II Phase Transformations and the Earth ' s Interior" was the title "of an 
international symposium. held· at the A.N. U. b etween 6th and 10th January. 
W.B. Dall,titz and C.D. Branch i7ere official delegates to the symposium, but 
many other members of the Section attended individual sessions of specific 
i nterest to themselves o 

The 22nd COngJess of the Inter national Union " of Pure and Applied 
Chemistry ''1as held in Sydney from 20th to 21th August . Miss H.R. Lord 
attended as a delegatp. o 

AlmAAS - D.C. Gellatly and P.A. Trudinger presented papers at the 
ANZAAS meeting held in Adelaide during August . 

Dr. Gellatly presented a paper on nPalaeocurrents nnd lithofacies 
of the Kimberley Basin and their relation to the genesis of the Yampi iron 
ores" to the sympos iwn on Basin Studies . Dr. Trudinger ' s paper was 
entitled "The biological factor in sulphide o::.-e genesis", and was given at t he 
symposium on flExpe:dmental appro2.Ches to the study of are g~i'le sif:lH . 

Papers on the metallogenic map 6f Australia were given by I .R. LfuLeod 
and Uiss H.C. Warren (see Ceological Services Section). 

OVERS1~AS VISITS 

P. R. Dunn 

P. R. Durm left Australia on May 17th to attend a meeting of the 
Subcommission on Precambrian Stratigraphy in Stockholm. En route he visited 
areas of late Precambrian sediments and glacials in Scotland , and attended a 
pr e- sessional excursion through central and southern Sweden . After the 
meeting he attended another excursion through south- western Finland , visi t ed 
Precambrian glacials near Oslo , NOrTI~ , and r eturned through the U.S . A., 
visiting the copper deposits of the Keeweenaw Peninsula, Michi gan , on the way. 
He returned to Australia on June 21st . 

'Before going to Scotland Dunn visited the Institute of Geological 
Sciences , the Ceological Society of London , t he Imperial College , and Reading 
Uni versi ty , at each of which he discussed various aspects of the glacial rocks 
on the Isle of Isl~ and the Torridonian sediments in the western Highl ands . 

.. 

He also discussed isotopic 88e determination '.7ork uith R.R. Harding , of the· . 
I nstitute of Geological Sciences , and F. Fitc~ of the Robertson Research Company. 

r, 
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The visit to the Precambrian glacials in Scotland (Portaskaig Boulder 
Beds) and in Norvay (Moelv Tillite) showed that they were much more indurated 
and less convincing than t hose ~e have in Australia. The Scottish deposits 
contain dol omitic boulders and dolomi t e interbeds siwilar to most Australian 
examples. At the meeting i n Stockholm it was learnt that t here are great 
thicknesses of well preserved Precambr ian tillites on the east coast of 
Greenland. 

The meeting in Stockholm lasted three days, during which time problems 
in the subdivi si on of the Precambrian in various parts of the wor ld were 
discussed. No firm agreement was reached on how subdivisions should be made, 
but it was generally agreed that standard type sections for possible world-wide 
cor rel ation should be set up . With this in mind it was decided to Beek the 
financial support of the International "Geol ogical Correlation Programme to 
investigate likely tyPe sections , starting with a world- wide survey of the late 
Precambrian glacials . 

The pre- and post- sessional excursions were designed to see as much as 
possible "of the Precambrian section of Sw~den and Firiland as the short time 
available would permit . The emphasis was on sediments and volcanics and the 
different degrees of metamorphism they had undergone, but some examples of 
classic igneous rocks were also visited. "Recent isotopic age determinations 
have greatly modified thinking on Scandanavian Precambrian str atigraphy, and a 
much clearer picture of the order of events is now emerging. 

The highlight of the trip was " a visit to the copper-bearing district 
of " t he Keeweenaw Peninsula in ~lichigan , U.S.A. It was not possible to visit 
any localities of economic interest during the previous part of the trip, but 
thm part made up for it. The Keeweenaw Peni nsula forms the eastern margin "" 
of a late Precambrian basin which contains a thick sequence of basic vcil canics 
overlain "by sandstone and "siltstone. The classic occurrences of copper are " 
the native " copper deposits within the vol canics and interbedded conglomerates . 
Over 5, 000, 000 tons of copper have been extracted since 1945 , at first from 
vein-type deposits , but mainly from "flow tops and conglomerates . The ore 
deposits are concentrated in rocks with the greatest permea~ility , and in the 
congl omerate appear to be controlled by old stream channels. 

The White Pine Mine , where mining commenced in 1953 , has reserves of 
400 million tons of "1% copper. The ore is in black siltstone in the form of 
chalcocitej native copper is also pr esent in interbedded sandstone, but is of 
lesser importance . The black s ilts tone overlies s andstone which in turn 
overlies the volcanics which contain the native copperv Although regarded by 
many " as a syngenetic copper deposit , current thought is that it was fo:rme~" 
through r eplacement of syngenetic pyrite by chalcocite , the copper being derived"" 
from the underlying vol canics by movement of mineraliz'ed waters . " The occurrence 
of copper mineralization i n sediments overlying copper- bearing basic volcanics 
is not uncommon - e.g. , Mt. I sa and limestone above Antrim Plateau Volcanics , 
N.T • 



110. 

A. G.L. Paine 

A.G.L. _Paine vi sited the United States, Peru, Chile, Englan~ and 
I re l and between March and MB\1, 1969, in order to study the geology at large 
copper and molybdenum deposits in U. S.A. and South America which are 
associated with igneous intrusions - the "porphyry coppersll; to study the 
geology of the tin mineralization in Cormvall; " and to study and report Qn 
the geology of the base-metal mines i n Ireland. 

" Paine arrived in San Francisco on 15th March. After talks with 
geol ogists of the United States Geological Survey and Professor ~~yer at 
the University of California (Berkel~) , he "visited the copper mines at 
Yerington , MorenCi, ~o , Chino, Twin Buttes, and Bingham Canyon. These are 
all porpr~~ copper deposits w~~ch are ~mined by open- pit operations 
involving removal of between 25,000 (Yeringt"on and Chino) and 100 ,000 (Bingham 
Canyon) tons oCore per d~ . " The "Yerington deposit differs from the others 
in that it is much "older "- 140 m.y . as against 65- 70 m.y. _ and. in that the 
intrusi on and or ebody have been tilted through 60 degrees, makip.g it a good 
subject for the study" of the mineralization and hydrothermal alteration 
associated with a porphyry copper "body . 'l'he Twin Buttes ore- body was 
~iscovered bel0\7 500 feet of alluvium; 200 million tons of alluvium had to be 
removed before mining of the orebody commenced . 

After inspecting Bingham Canyon Paine visited the ClimaX and ~ 
molybdenum mines uear Denver , and the U.S.G.S. offices in Denver. The Climax 
and Urad mines contain t~OO million tons of 0 . 39% MoS2 and 13 million tens of 
0. 42"..6 HoS2 , respectively. A ne" ol.'ebody, Henderson, \;lhich is 3,000 feet belO' .... 
the Urad mine , contair..s 300 "",.iHion tons of 0 . 49% MoS2• The orebodies are 
associated with high- level acid intrusives of Oligocene age. 

From U.S.A. to South America: after a brief visit to the Geological "' 
Survey of Peru in Lima, the Toguepala mine " and Quellaveco and Cuajone deposita 
in Peru were visited , and the Chuguicamata, Exotica, and El Salvador mines 
in Chile. Although the geology of the South American porphyry copper 
deposi ts is flUldamentally the same as that of t he North American ones, the " 
grade of ore is considerably higher - 1.2 to 1.8% Cu , as against about 0.7%. 
The localizati on of the Peruvian deposits is controlled by large breccia 
pipes . The Chuquicamata deposit is probably the world ' s largest single 
copper oreboQyj because of its arid environment many unusual species of 
soluble "copper minerals have been preserved there. Two miles downslope f r om 
t he Chuquicamata pit secondary copper mineralization occurs in cemented 
gravels; an orebody of several hundred millions of tons of 1.35% Cu has been 
proved, and has been named Exotica. The El Salvador is the only underground 
mine operation visited in South America ; block-caving techniques are used. 

• 
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After leaving South America Paine visited the geochemical laboTCl.tories 
of t he Institute of Geological Sciences in London and all the active tin mines 
in Cor n'l'lallo The tin- mining industry in Cornwal l is u..'ldergoing a revival, and 
current plans should i ncrease production from 1800 tons to 5000"tons annual l y . 
Two existing mines , Geevor ~~d South Crofty, are being expanded , and Tne Janes 
i s be ing reopened. A new shaft in what is potentially a f ourth mine has been 
sunk in relatively virgin country at Pendarves. The mines are all on lodes 
close to or within granites . A fascinat ing: feature of the mineralization is 
the large difference i n age between the tin lodes and the granites, as 
established by isotopic dating. Although the tin is obviously geol ogically 
related to the granite, most of the l odes were formed 70 milli on years after 
the granites were intruded. 

The last phase of the "overseas trip ,'las a visit to the Geological 
Survey of Ireland and the three "operating base "metal mines in Ireland. "The" 
three mines , Ti.rnagh (Pb- Zn- Cu- Ag), Gortdrum (Cu-Ag- Hg) , and Mogul (Zn- Pb-Ag), 
lie on a "north- trending line 40 mi les long. Tynagh a~d Gortdrum are open- pit 
operations; Mogul is the " largest underground lead- zinc mine in "Western Europe 
with "a throughput of 3000 tons of ore per dci.y. Each of the three o:r-ebodies 
is in Carboniferous limestone adjacent to an east-trending fault which haa 
downthro\,nl the limestone to the north against "Devonian sandstone and Silurian 
shale. The discovery of the three orebodies was a triumph for systematic 
geological , -geochemical, and geophysical surveys . "All the orebodies were " 
conceal"ed by glacial drift although mining had ta.1(en place" at Sil velIDines, ' 
near Mogul , from time to time since the early 17th cent~. 

Paine returned to Canberra on 27th May. He has col lected 
representat ive suites of rocks and minerals from many of the mines , and 
intends to write a comprehensive illustrated Record summarizing the geology 
of the mi~ and making comparisons with certain Australian geological 
8i tuat ions. 

H.L. D~ 

H.L. Davies has held a "Public "Service Scholarship at Stanford 
University (U. S.A.) since September, 1968 . He is completing the requirements 
for a PhD degree by writing a thesis on the Papuan Ultramafic Belt . Most 
of " the year has been spent compiling information obtained in the field, and in 
studying the petrology of the rocks of the Belt . Writing of the thesis should 
be f i nished by the end of November. 

" In the course of compiling data from "his field work Davi es has produced 
three reports for the Record series , and has also written a comprehensive 
Record on his trip through Europe in 1968. 

Davies attended "the A.G.U. conference in Washington during April; and 
vis i ted the Stillwater Igneous Complex in AugUst-September. He is expected 
to return to Australia at the end of December • 
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TRAINING OF U})1TED NATIONS AND COW:.{BO PLAn FELLOWS 

United Nations Fellow A. Annamalai, of India, completed hie six months' 
training in Australia in December, 1968 . From mid-October he spent most of his 
time in the chemical laboratorJ analysing samples collected in the Rum Jungle area 
by atomic absorption spectrophotometer, and learning something about · the use 
of the direct-reading optical spectrograph and the X-ray fluorescence 
spectrograph. The r emainder of his time was spent at the C.S.I.R.O. and 
A.M.D.L .. 

Colombo Plan Fellow J. Staim, of Sabah, arrived in Australia in 
February for a year's training in various aspects of geolo"gical and geochemical 
\'lork and related laboratory operations . A large part of his work was carried 
out m. thin the Metalliferous Secticn, a.'1d cOr:lpl.'ised visits to the Da.rt7in Uranium. 
Group and the Cloncurry Party, and ins~ruction in various techniques in the 
petrological a~d chemical laboratorieso 

'. 
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GEOLOGICAL SERVICES SECTION 

The Geological Services Section was constituted in the 
reorganization of November 1968: It includes the Engineering Geology 
and Phosphate groups, the Resident Geologists Sections, Computer 
Application, Mineral 'Reports ' (including Museum), Map Editing and 
Compilation, Editing , and Geological Drawing Office. 

Of these the Northern-Territory Resident Geologists' Section 
is to be transferred early in 1910 to Department of the 'Interior, and 
the editing and computer functions and the drawing office are likely 
to be transferred to the Operations Branch shortly. 

The professional staff of the Section over the year: has been: 

Geologist in charge: 

Engineering Group: 

Phosphate Group: 

Resident Geologists, 
P.N .G. 

K.A. Townley 

Ceol6p.ist Class 4 
Geo~ts Class 3 

Geolqg~ Class 1 

Geologist Class 4 : 
Geologists Class 3: 

Geologist Class 2 : 
Geologists Clas~ 1: 

Geologist Class 4' : 
Geologists Class 3: 

Geologists Class 2: 

Dr E.K. Carter 
G.M; Burton 
D.E. Gardner 
R: Thieme 
M.J. Jackson 
G.A. Henderson 
A. Saltet (from 
18.7.69) 

D.C. Purcei-l 
(from 4.8.69) 

Dr H.A. Jones 
F. de Keyser 
D.S. Trail 
Dr P.J. Cook 
R; Geyshes 
D. Jongsma 
F. Walraven (re-" 

signed March 
1969) 

A: Renwick 
1. S. Cumming 
G: d'Addario 
P.R. MacNab' 

(to 1!a.r.1969) 
J.O. Braybrooke 

(to 5.12 .69) 
J.A.J. Smit 
(to April) 

D.J. Grainger 
(from April) 

D. Palfreyman 
(from 17.11.69) 

Geologists Class 1: P.D. Hohnen 
R F. He' -

(to Oc~69) 
P .. E. Pieters 
R.F. Tingey 
D~ R.A. Davies 

(from 17.11.69) 
Geophysicist Class 1: I.M. :Mancini 



Resident Geologists, 
N .T. 

lltineral Reports : 

Map Editing and 
Compilation 

Editing 

Computer 
ADpl ications 
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Geologi st A/Cl.4 
Geologists Cl. 2 

Geologists Cl. 1 

Geologist Class 3 : 

Geologists Class 1: 

Geologist Class 3 
Geologist Class 2 
Geologist Class 1 
Geologist Class 4 

Geologist Class 2 

Geologist Class 3 

Dr R.G. Dodson 
M;R . Daly (A/g) 
I.G. Faulks 

(resigned JU11l o. Fruzetti(A/g 
J • W. Shields 

(resigned July) 
J: Watts 
DIJ. Grainger 

. to April) 
A.T . Laws 

(resigned August) 
B.A. Tapp (resigned 
earl y in 1969) 

loR . McLeod (to 
2.5.1969) 

Miss E. Rosenberg 
Mrs P:E. Thieme 
Mrs L. Walraven 

(to 1fuch) 
Miss P. Simpson 

(to May) 
T. Nicholas 

(MUseum Curator) 

Dr G.E. Wilford 
Miss R.G. Warren 
Miss R.L. Cameron 
loR. McLeOd (A/g 
from 2. 5.69) 

Dr R.R.E. Jacobson 

T. Quinlan. 

• 
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ENGINEERING GEOLOGY AND HYDROLOGY 

The new structuring of the Section under the reorganization 
proposals, under which map editing, map compilation and indexing were 
transferred to a separate group , became effective about the beginning 
of 1969 and the Engineering Geology Group was organized into two field 
parties, designated A.C.T. Engineering Geology No. 1 Party, under 
D. E. Gardner and A.C.T . Engineering Geology No.2 Party, under C.M •. Burton. 
E.K. Carter supervised the group, and also privided technical super­
vision of major engineering geology proj ects in Papua- New Guinea and 
worked with the Australian Atomic Energy Commission in connection with 
possible Plowshare experiments . 

~ November all Canberra positions, except the Technical Officer 
Grade 1 position, are occupied, but Clas6 1 geologists are tempor~ily 
repl acing the two Geol ogiJlt Class 2 positions . 

Al though there is a shortage of experienced staff, all services 
required have been provi ded , including an inspection of the Nancar 
damsite, Daly River, N .T., and the initiation of the detailed design 
investiga"tion for the No . 1 power station and appurtenant structures for 
the Upper Ramu hydro- electric scheme , P.N.C. 

Close co- operation has again been achieved between the En~eer­
ing Geophysics and Engineering Geology groups in the investigation of 
A.C .T. en"gineering projects, including those at Jervis Bay. Cl oser 
consultation between the two groups has further developed in the pres­
ent year. 

PROGRAMME FULFI LMENT (See Figs . GS1 & 2) 

~he work performed during th'e yea:r by the group differs consider­
ably from ' that programmed for , but the departures are , for the most 
part , due to changes in requirements of clients . For example, although 
extensive investigation was done on the North Molonglo outfall sew~r 
tunnel, the National Capital Development Commission is now reviewing 
Canberra,l,s comprehensive long- term re,quirements for sewerage services 
and has ' ~~ked the Bureau to examine '{in varying detail) five alternative 
arrangem~ts of the city's sewer~~ : ' BYBtem before completing the work 
on the North dolo~glo outfall sewer tunnel. 

To the end of October no req~est had been received for work on 
the Be!cohnen Lake da.msite or the -Ea'st Lake bridge and other structUres 
(see 1969 programme); road works , building site investi~tions, and 
urban de';elopment wor k were done as required, but a number of r eports 
are still outstanding. Some but not all of the outstanding repor ts 
should be compl ete by the end of the year . 
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Early in the year it had been hoped to begin a systematic, 
multi-discipline, study of Lake George and its environs as the lake 
had continued to recede. Some geological mapping was done and the 
study of the lake hydrology was intensified b~t it proved impossible 
to implement the larger programme because of lack of resources. 

With the agreement between the U.S. and Australian Governments 
to examine the feasibility of creating a harbour at Cape Keraudren, 
W.A., by nuclear explosives, provision was made in the final 1969 
programme for a substantial effort by the Bureau. The need for sub­
stantial work ceased when the project Was abandoned, but the Supervising 
Geologist, with assistance from other Sections and Branches, spent a 
considerable amount of time on Plowshare studies. 

An effort in excess of programme expectations was made to 
several projects, e.g. assessil~:rit·· of Jervis Bay resources, including 
groundwater (which was added to by the decision of the Gover.nment to 
examine the feasibility of building a nuclear power station at Jervis 
Bay), investigation of sewerage works for Canberra (see above), and the 
current servicing from Canberra of the Upper Ramu hydro-electric scheme 
design investigation in P.N.G. 

RESUME OF ACTIVITIES NOVEMBER-DECElffiER. 1968. 

A study of the geology and resources of the Commonwealth 
Territory, Jervis Bay (See Fig GS1), was started in November. The 
initial geological mapping was completed by the end of the year and 
several piezometers to observe groundwater levels were installed. 

The final draft of the Corin Dam (Fig GS2, locality 1) 
completion report was finished. Investigations of the origin of the 
leak from Corin Dam and the character of the emerging waters were cont­
inued. 

Development area mapping and report-writing covered parts of 
Belconnen, Woden, and Weston Creek districts (Fig. GS2). Vacation 
students began mapping an area between Belconnen and Weston Creek to 
provi"de continuity in geological lolowledge between the two areas. Some 
trenches in the Yarralum1a area were mapped. 

A report on the engineering geology of the Central (Parliamentary) 
area of Canberra was completed and a compilation of geological informa­
tion on other parts of the Capital Hill and adjoining areas was started 
(Fig. GS2, locations 2 & 3). 

Enquiries about construction materials were answered. 

Routine groundwater observations were maintained; one bore was 
sited and advice given to several landhOlders. Close observations were 
maintained on the level and salinity of Lake George (Fig. GS1); a 
public warning was issued about the danger to stock arising from the 
high salt content of the lake. 
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During the two months the map editing .. group completed the {inal 
edit of six, and the preliminar,y edit of two" 1:250,000 map sheets, and 
edited the reference for the morpho-lithological map of Australia being 
produced by Land Research Division of C.S.I.R.O. forA.W. R.C. 

Further work was done of Sheet 15 of the geological map of 
Australia and Oceania and on the metallogenic and tectonic maps of 
Au.stralia. 

The indexing group maintained the stratigraphic index and tech­
nical files. Some progress Was made with Fascicule 5H - Australia, 
General - of the International Stratigraphic Lexicon. 

ACTIVITIES DURING 1969 

The Supervising Geologist's main activities during the year, 
other than normal supervising and administrative duties, may be sUI!lIIlar­
ised as follows: 

1. Plowshare. He was a member of the Cape Keraudren (later renamed 
Plowshare) Interdepartmental Committee and of the technical committee 
subsequently set up. In this capacity he was engaged on the coll­
ection and study of geological and geophysical data relating to 
Cape Keraudren, Cape Preston (See Fig. GS1), and a number of other 
possible sites for nuclear excavation experiments examined by the 
Committee. He was a joint author of a 'scoping' report on Cape 
Preston, prepared by the Australian Atomic Energy Commission. On 
15 October he gave a lecture on mining and engineering applications 
of Plowshare to senior students and staff of the Department of 
Mining, University of Melbourne . 

2. Papua-New Guinea hydro- electric schemes (See Fig. GS1). One visit 
was made to P.N. G. during the year and another is planned for 
November 1969 . Advice was given to C. D. W. engineers in the prepara­
tion of aspects of the tender documents for Sirinumu Dam (Stage 2~ 
on the Laloki River, Papua, and the detailed design investigation 
for the Upper Ramu hydro-electric scheme was planned and initiated. 
An alternative site for the ROWla No.3 hydro- electric power station 
was inspected. Three reports were written for the Record series, 
two of them jointly with Port Moresby resident geologists (see 
list of Records). A collection of all available information on the 
Upper Ramu scheme is in progress . 

3. A.C.T. engineering projects . Particular attention was paid to the 
detailed investigation of the north Molonglo outfall sewer tunnel 
(Fig. GS2, locality 4), the leak from Carin Dam. (see elsewhere), 
and the issue of E.J . Best's Corin Dam completion report. 
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4. Advice was given to the Director on various matters , e.g. the need 
for seismic instrumentation and geodetic levelling to record the 
crustal response to the filling of the proposed Dar'tmouth Reservoir t 
on the Mitta Mitta River, Victoria. 

No work was done during the year on the Standards Association 
of Australia I s "Code of Practice for S1 t e Investigation " but the draft 
code has now been issued for public comment. 

A.C.T . ENGINEERING GEOLOGY , NO .1 PARTY 

The work undertaken included prelimirlary and detailed investiga­
tions of propo,sed construction projects such ,as twmels for sewers, 
investigation of routes of pipelines (water abd sewer mains) to ascer­
tain the depth to which trenching can be done Without blasting, site 
investigations and site inspections, mapping in areas of proposed and 
current urban development, and minor investigations of materials for 
construction purposes . No work was done by the party outside the A. C.T. 

Construction Projects 

North Molonglo Outfall Sewer (G.A.M. Henderson - Fig. GS2, locality 4) 

A 9roposed scheme for an outfall sewer for the northern suburbs 
of Canberra involves driving a tunnel 4i miles long. The tunnel would 
pass along the northern side of Lake Burley Griffin, below Black 
Mmmtain from Commonwealth Avenue to near Coppins Crossing. A proposal 
was drawn up for detailed investigation of the route by geological 
mapping, seismic refraction surveys, aUgering, and diamond drilling, 
following a preliminary investigation in 1967 . The work was completed 
and a report was written, which is being processed as a Record. 

South Molonglo Outfall Sewer (D .E. Gardner - Fig. GS2, locality 5) 

An alternative proposal has been made to route the Canberra 
northern suburbs outfall sewer parallel to and west of Commonwealth 
Avenue , as far as Forster Crescent, and thence parallel to the existing 
sewer . The geology of the route in relation to trenching and tunnelling 
conditions was discussed with Works Department engineers . 

Molonglo River Bridge (D.C. Purcell, R. Thieme - Fig . GS2, locality 6) 

A seismic refraction survey was carried out at the site of a 
bridge where the Tuggeranong Freeway will cross the Molonglo River, a 
short distance dovmstream from Scrivener Dam. A geological report wae 
start~d during October. 
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Corin Dam (R.L. Craven) 

Groundwater levels in boreholes designed to give information on 
the effect of Corin Dam on the local groundwater regime were r ecorded 
periodically until May, when the task was taken over by No . 2 Party (which 
see for further details). 

Thickness of Soil 

(including highly weathered bedrock) 

Investigations are carried out along the r outes of proposed 
roads , and proposed trenches for pipelines , to ascertain the depth to 
which excavations can be taken without the need for blasting. 

Murrumbidgee Valley Outfall Sewer (D.E. Gardner - Fig. GS2, l ocalit y 7) 

A traverse was made along a possible route for an outfall sewer 
from Tuggeranong Creek , along the right bank of the Murrumbi dgee River , 
to the Molonglo River . 

M010n«10 Valley Outfall Sewer (D.C . Purcell, G.A.M.. Henderson, D.E. Gardner -
Fig. GS2 , locality 8) 

A proposed route for an outfall sewer starts at a locality on 
the sout hern s i de of the Mol ongl o River , a short distance downstream 
from Scrivener Dam; it crosses to the northern side of the river and 
follows the valley nearly to the junction with the Murrumbidgee . The 
scheme would involve a number of short tunnels . A reconnaissance 
traverse was made along the route . Sites were selected for seismic 
refraction traverses to be carried out by party members; by the end of 
October four of the traverses had been finished . Recommendations were 
also made to the Commonwealth Department of Works for more extensive 
seismic work by contract . 

Murrumbi deee- Stromlo Gravity Main Extension (D.C. Purcell - Fig. GS2, 
locality 9) 

A gravity main from Bendora Dam is to be extended from the 
Murrumbidgee River to Mount Stromlo Reservoir. Seismic refraction 
traverses were conducted at selected sites by B.M.R . engineering 
geophysicists . A report relating the results of the seismic surveys 
to the engineering geology of the sites was completed. 



120. 

Barry Drive, O' Connor (D.C. Purcell, R. Thieme - Fig. 082 , locality 10) 

Barry Drive is a proposed expressway along the eastern side of 
Black Mountain, linking Boldrewood Street, Turner, ~with Bel connen Way. 
A geophysical survey was carried out at localities where cuttings would 
be needed. A geological report was written, relating seismic results 
to geology. 

Site Investigations 

The site investigations are intended to provide information, 
to assist in foundation desi gn, on the depth to bedrock, the nature 
_and strength of the bedrock , and any unfavourable features such as 
raul te o 

Sections 16 and 22 , Barton (D.C. Purcell - Fig. GS2, locality '1 ) 

A seismic refraction survey was conducted by the engineering 
geophysicists , and the results were interpreted on the basi s of the 
engineering geology of the site . A geological report was started in 
October. 

Secretariat Building Site (G.A.M. Henderson - Within locality 2, 
Fig. GS2) 

Data obtained during constiuction, on rock conditions, was 
analysed. 

Urban Development 

Geological mapping was carried out in areas that were about to 
be developed for urban purposes . The information was supplemented , 
after development had started , by inspection and mapping of trenches. 
Excavations were mapped in some of the older developed areas . Standard 
map sheets (A . C.T. Detail Seri es, 1 inch:200 feet) of the Survey 
Section , Department of the Interior, are used as base maps. 

Belconnen (G . A.M. Henderson) 

Geological mapping was completed in the area covered by three 
standard map sheets (G3C, G6B and H6A) and additional mapping was done 
for four other sheets (G48 , H3C, H3D, J4A) . The results of trench 
mapping necessitated slight alterations to the geology of four sheets 
(G4A , G4B, G4C, G4O) . A record was completed on an area that covers 
sheets G4C, G4D; G5A , G5B, G5C and G5D in the western part of Belconnen. 
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A Record usa started on an area in the east that covers sheets B4B, 
J4A, H4J), J4C , H5B and J 5A. 

Between Belconnen and Woden- Weston Creek (R. Thieme, ·students -
Fig. GS2, locality 12) 

Geological mapping was completed on seven map sheets (li7A , 
H1B, H7C , H1D, G1B, G1C, G1D) and started on two others (G6A and G7A) . 
Compilation and drafting was finished on sheets H7B, H1C and H1D and 
is in progress on sheets"G1A and H7A. 

South- i'lest of Belconnen (n.c. Purcell - Fig. GS2, locality 13) 

Geological mappi.n,g is in progress on map sheets F5D and F6B; 
compil ation and drafting-"b,afj been started. 

Woden and West~" Greek CR. Thieme) 

A small amoWlt of trench mapping was carried out in the suburb 
of Phillip (Woden Town Centre) and in the area of map sheet H8D, 
Weston Creek. 

Canberra City (D .E. Gardner) 

Geological information that has been gathered in numerous 
investigations over a number of years was presented in a Record on the 
Central Area of Canberra. A summary record was prepared on a wider 
area , 'the Extended Central Areal, and a more detailed record started. 

8i te Inspections 

(D . E. Gardner , R. Thieme) 

Several construction sites (mainly building sites) were 
inspected, in some cas.es to record the geological information that 
was , temporarily, exposed to view, and in others to advise the contractors 
or others on the classification , for excavation purposes , of the material 
excavated , stability of excavation, and suitability of rock for 
foundations. Seven sites were ins pected in Canberra City and in the 
areas that are being developed. 

Materials Resources 

(D . E. Gardner) 

Information was made available on resources of sand, aggregate, 
and building stone; deposits were briefly inspected. 
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Materials Testing 

(R. Thieme, D.E . Gardner) 

The services of Australian Mineral Development Laboratories 
were utilized in routine testing of materials such as building stone . 
Minor laboratory work carried out by party members included simple 
soil testing, auch as size grading. 

A.C.T. ENGINEERING GEOLOGY NO. 2 PARTY 

Activities 

Groundwater (G .M. Burton, J. Saltet , and M. J. Jackson) 

The autumn and winter of 1969 provided suitable rains for 
groundvtater recharge; groWldwater storage has now returned to the 
average experienced before the drought of 1965- 68 . The recovery stages 
required regular close observation , and considerable effort was devoted 
to this . Two additional observation bores were sited , drilled and logged 
in the Cullarin Horst, east of Canberra; they provided a useful increase 
in data during the winter recharge. 

The piezometer net established at Jervis Bay (Fig. G51) was 
serviced and provided the first records of recharge . Most readings were 
taken for the Bureau by a resident officer of the Department of the 
Interior . 

Sixteen farm supply bores were sited but only two of them were 
drilled, probably because of the improvement in surface supplies after 
the drought. It i s noticeable, however, that siting is occurring well 
ahead of drilling now. This is desirable because the location of bores 
is needed early in the water planning for the modern, effi Ci ently- run, 
farm. 

G.M. Burton participated in a symposium on "Drought in the 
A.C.T. " conducted by the Hydrological Society. The contribution was 
distributed as a Bureau Record (1969/73). 

The Senate Select Committee on Water Pollution took evidence 
in the A.C.T . in May from officers of the Department of National 
Development. Burton ~repared a submission on groundwater (issued as a 
Bureau Record 1969/74) end gave evidence before the Committee at its 
sitting. 
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A.C.T. Groundwater drainage (G.M. Burton, M.J, Jackson , J. Saltet) 

The end of the drought brought a resurgence of several of the 
major found,vater problems in the Manuka- Red Hill area (Fig. G52, local­
ity 14 and the Woden valley (locality 15) . J ackson and Saltet reported 
on several of them and commenced a general survey of the Flinders Way 
catchment to observe the degree to which recent development has affected 
the area through artificial summer recharge arising from lawn water ing. 
Data were provided to the Department of Works for an investigation into 
the infiltration of groundwater into the ci ty's sewerage system and 
consequent overloading. 

Lake George' (G.M. Burton , J. Saltet - Fig. GS1) 

Studies at Lake George were incresed to observe the sharp 
decline in the level of the lake . The lake fell to a minimum level 
of 4. 1 feet in February, the lowest level since the field party took 
over observations in January, 1958. A supplementary gauging station 
was established at Kenny's Point to increase the accuracy of readings 
at very low stages. Chemical and hydrological data were analysed; they 
revealed deposition from solution of large quantities of salt during 
the 1965-68 drought and provided data on the major elements of the 
water balance . An average January loss of water due to evaporation was 
revealed for the last twelve years of approximately 5,000 million 
gallons . A small aluminium boat has been obtained and equipped to 
permit more detailed sampling and measurements of the lake. Shore 
features tlere photographed vertically in 70 mm colour film from m.m. 
aircraft VB-BUR while the lake level VIas low and oblique photographs 
were taken of the scarp at the Lake George F~ult. The oblique photo­
graphs revealed features not readily observable in the vertical photos 
and will provide a basis for further field mapping of geomorphological 
features. R. Hill, assisted by two students , mapped part of the south­
west margin of the lake (Record, in manuscript, "The geology of the 
. Geary , s Gap-Sutton-Gundaroo Area" ) as part of the Bureau's plan to 
remap the geol ogy of the margin of the lake. 

Australian Water Resources Council and Miscellaneous (G .M. Burton) 

There was a noticeable increase in the general demand for both 
ground and surface water data by farmers, developers , l andholders, 
graduate, under graduate and secondary school students as well as from 
the various committees of the A.W.R.C. The demand ran at the rate 
of about one major and one or two minor enquiries per week. A 
significant feature of the enquiries was the approach of ~or drillers, 
screen manufacturers, instrument makers, groundwater consultants , and 
desalination firms to acquaint themselves better with groundwater 
resources data and field workers. This signifies a welcome and overdue 
improvEDnent in the technology associated with groWldwater . Two radiO 
interviews were given and several news releases made to press and radio 
dealing with local hydrology , including that of Lake George. 
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Burton attended meetings and performed duties in connection with 
A.W.R . C. sub- committees on the Groundwater lIoTaps of Australia, Extracti on 
of Water from Unconsolidated Sediments, Forward Assessment of Water 
Resources, and Management of Representative Basins . He also attended a 
two- day symposium on groundwater resources, held at the University of 
New South Wales . 

Engineering Geology , Jervis Bay (M.J,_ Jackson - Fig. GS1 . ) 

Jackson completed the detailed engineering geologi cal survey of 
Je~~is Bay and prepared the report (issued October, as Record 1969/88). 
Considerable information and assistance VIas provided for the N. S .W. 
Electricity Commission and Australian Atomic Energy Commission to aid 
the search for a suitable atomic power station site within the terri tory. 
Two stratigraphic bores were sited and the drilling supnvised; a 
completion report was prepared by Jackson (Being edited and to be issued 
as a Record, IIStratigraphic bores B. M.R. Ulladulla 1 and 2, and consequent 
implications on engineering geology, Jervis Bay.f1 A.C.T. II ) . Investigations 
of leakage from Lake Windermere are continuing. 

A.C.T . Urban Geology: (M.J. Jackson). 

The urban geological survey of the proposed Tuggeranong development 
area west of the Murrumbidgee River (Fig. GS2, l ocality 16) was compl eted; 
All plans were drawn and t he report is being written (to be issued ,as a 
Record January, 1970). 

Upper Ramu Hydro-Electric Scheme , P. N. G. (E.K. Carter, 1I1.J. Jackson -Fig.GS 1). 

11. J. Jackson started the detailed design investigation for "the No.1 
power station in mid- October, under the supervision of E.K. Carter. He is 
expected to continue the work until mid-February, when it is " hopes that 
staff will be available from the Port Moresby "Resident Staff . Design 
investigation will continue through most of 1970 and will conssist of drill 
core logging, including relogging of existing core , and detailed geol ogical 
mapping, including some re-mapping. Tenders are expected to be called for 
the construction of the power station and allied ' structures at the end of 
1970 and construction should start about mid- 1971. 

Leakage from Corin Dam (E.K . Carter, G.M. Burton- Fi g.GS2, locality 1). 

G.M. Burton participated in the investigation of acid and other 
waters emerging downstream from, and into the outlet tunnel of, Corin Dam. 
The study has involved chemists and geQlogists of the Bureau (see report by 
A. D. Haldane), engineers of the Commonwealth Department of Works, and others . 
The acid appears to be form ing mainly by bacteria- stimulated oxidation of 
pyrite in the rockfill of the dam. Groundwater observations have been ma i n­
tained by A. Schuett and F. Simonis, and chemical studies are continu~. 

Materials (G.M. Burton) . 

Enquiries were answered regarding possible sources of brock shale 
and clay, and marble for sculpturing, in or near "the A.C.T . "Two detai led 
enquiries about Australian coal resources were also answered. 
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Nancar Dams1te , Daly River, N.T . (C.M. Burton- Fig.GS . 1). 

A five - day inspection was made of the site and environs for the 
Water Resources Section, N.~.A. The abutments are formed by folded and 
faulted Upper Proterozoic sandstone; extensive limestone occurs in the 
storage area . A :report is being preISred . 

General (a.M. Burton). 

A member of the New Zealand Geological Survey a~d an officer of 
the United Kingdom Institute of Geological S.ciences visited the group 
during study tours . Assi stance was given to the Department of External 
Affairs "in planning a training vi~it for an Indi an U.N. gro~ndwater 

fellow . 

The question of establishing the . palaeoseismicity of Australia 
from geological evidence was discussed with B. A. Doyle of" the Aust ralian 
National University. The possibility of establishing bench marks in t he 
Collector and Lake George area is also being investigated. 

Burton "" prepared sections of his" report on "nis study visit to the 
U. S.A . and delivered a staff lecture on the visit . 

A record i s being prepared to assist the " pre parat iori and edi ting 
of engineering and hydrological Records of the group ( ' Brief guide to 
the checking and editing of engineering geology manuscripts for B. M.R. 
Record Series I ). " 

During the year the conversion of all hydrological and chemical 
records "of the party "to A.D.P. form" was "completed . Progra.I!!lOOS are now 
complete and flexible enough to " permit the processing of an data " into 
critical factors and to p:!rmit the automatic plotting of" all data . 

Technical Ass i stants 

The work performed by "technical staff in the party includes field 
surveying and measurements, mod i fication, installati"on- and maintenance 
of all hydrological r ecords on A.D. Pl cards, manipulation of r Outine 
Fortran programmes ap4 so~e simple ~ntitial programming; a lso lia i son 
with officers of the Department of Works, " Bureau " of Meteorology and 
C.S.I.R. O. to maintain · and " excha~ full hydro l ogi cal r ecords . 

REX:ORll3 OF INVESTIGATION 

Eighteen Records w~re " proce ssedt in whole Or part, in the period 
1/11/1968 to 31/ 10/69 ; in a4dition, three Records processed last year 
were i ssued, and two Records prepared by the " Photogeology "Group for the 
Engineering Geology Sub- section were "checked. Fifteen Records are 
awaiting edi t and four have been partly "processed. Of ttie reports 
awaiting edit three dea l with P.N.G. village water supply surveys; it 
has been decided not to i ssue reports of this "type as BUre"au Recorda in 
future as the Resident Offi ce Note on Investigation adequate ly records 
the survey observat i ons and r ecommendat i ons . 
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The following Records produced within the sub .. gection were 
issued, or allotted numbers, during the last -twelve months. Records 
numbered 1968/108, 1968/110, and 1968/111 were allotted numbers bef.ore 
1st November 19p8, but not issued until a.fter tha.tdate. Ten other 
rep~ts wriiJ;~jl by members ot the Sub-section a:r:e either awaiting edit 
or are bein~' processed. 

Ree. No. 

1968/108 

1968/111 

1968/139 

1969/11 

1969/28 

1969/38 

1969/41 

1969/45 

1969/73 

1969/74 

*1969/76 

1969/88 

,61969/127 

Author 

H.F. Doutch 

Title 

The Ninth Internatio,:,~l Congress of Soil 
Science, J\,d(:)laide, August, 1968. 

G.A.M.Henderson' Preliminary geological report on proposed 
North Molonglo outfall sewer, A.C.T. 1967. 

E.J. Best and 
G.A.M. Henderson 

G.M. Burton 

D.E. Gardner 

D.E. Gardne:r: 

D.E. Gardner 

G.~.M. Henderson 

G.A.M. Henderson 

. G.M. Burton 

G.M. Burton 

I.S.Cumming and 
E.K. Carter 

M.J. Jackson 

J.C. Braybrooke 
and E.K. Carter 

E.J. Best 

E.K. Carter 

Geology and foUndation conditions at the 
Secretariat building site; Canber:r:a. 

Preliminary groundwater reading list and 
key references 

Geology of the central area of Canberra, 
A.C.T. (with'a section on groundwater by 
G.M. Burton). 

Inspection of white clay deposit, Jervis 
Bay, A.C.T. 1968. 

Summary note on the geology of the central 
and Capital Eill areas of Canberra. 

Geology of the Camp Hill area, Parkes, A.C.T. 

Geological investigations of proposed' 
c.s.I.li.o. site, Campbell, A.C.T., 1968. 

Drought and groundwater in the A.C.T. 

The pollution of grow:~dwater. (A submission 
prepared for the Senate delect Committee on 
Water Pollution, April, 1969). 

Appraisal of the g8010gy of the Musa'River 
hydro-electric scheme" Papua, 1969. 

Engire ering geology and economic resourde"s 
of the Commonwealth Territory, Jervis Bay. 

Upper Ramu hydro':'electric scheme; possible 
leakage from No.1 reservoir. 

Geological report on the site investigation 
and construction of Corin Dam, Cotter 
River A.C.T. 

,," 

Upper Ramu hydro-electricity scheme: geology 
of possible dam sites near the proposed 
intake area for No.1 power station. 

* Senior autho~ is a member of the Port Moresby Resident Geological" staff;. 
P Record number allotted but Record not issued by 31st October, 1969. 
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,MAP EDITING AND COMPI LATI ON 

Editing 

Twenty seven First Edition maps and their 
Explanatory Notes were edited during the rear (23 
2 at 1: 500, 000 ; and 2 at 1 mile to 1 inch). 

accompanying 
at 1:250,000; 

Geologi cal Map of Australia and Oceania, 1: 5,000 ,000 ~ Miss B.K. Graham). 

The compil at ions and colour guides for Sheets 9 and 13 were 
checked . These are being published by the New Zealand Geological Survey" 
Sheet 1 showing the t i tle and gener a l reference will now be compi led. 

I nternat i onal ' Geolo i eal Atlas : Sheet 1 - Australia and Oceania 
1: 10 , 000 , 000 Miss B·, K. Graham 

Fa ir drawing was wel l advanced by the end of the year. Only the 
Tasmani a and Officer Bas i n areas need adding to complete the map. 

Groundwater maps of Australia 1: 5 ,000 ,000 (G.M. Burton , G. E. Wilford). 

A start was made with the preparation of the f irst of four ground~ 
water maps of Australia. The series i s being compiled by office:~s ,of, 
States and Commonwealth water authorities under the direction, tif the ' -
Teclmi cal Conunittee on Underground wat er of A.W.R .C., conven,:r; ". C. M.BuX.to.n. 

Tectonic map of Australia 1 : 5 , 000 ,000 . (R . F. Doutch , K.A. Plumb, 
Mi ss R.C. Warren , M.J . Rickard (A .N.U.) 

The new Tectonic Map of Aust r alia. and New Guinea, a t '1: 5 ,000,000 
scale , wh i ch tbe Geological Society of Australia i s to publish, 'is riearing 
completion ; publication is hoped for during 1910. The Commonwealth 
Territories Divisional Sub-C ommittee of the Tectonic Ma p Commit tee (listed 
above) is respons i ble for compilat i on of the Northern Territory, Kimberleys, 
Papua - New Guinea, and most of Queensland , but is also r esponsible f or co­
ordinating.all the other State Sub-Committees)drafts 'and compiling the final 
map of the whole cont inent. They have Deen mainly 'respOnsible for determin~ ' 

i ng the basic concepts of the Dl9.p and designing the legena 'and colour sC.heme. 
Close lia ison i s being maintained with the compilers of the Metallogenic Map 
of Australia . 

During the year the preliminary draft of the final map was compiled 
from the 'various state drafts; a hand-coloured copy of this draft was 
exhi bited at A. N. Z.A .A.S. at Adelaide in August, 1969. The map is now under­
going final checki ng and corrections before fa i r - drawing. Explanatory notes 
will be produced l ater . 
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Metallo nie rna of Australia and Fa - New Guinea 1: 000 000. 
l.R. McLeod , Miss R.G .Warren). 

The map is being compiled and will be published on behalf of the 
Subcommission for the Metallogenic Map of the World of the Commi ssion for 
the Geological Map of the World. 

The first, hand-coloured, draft of the map haa been completed; 
a draft legend , which i s partly di agrammatic, has been drawn up, and notes 
on the principles used in compiling the map prepared - these notes will be 
included in the explanatory commentary on the map. State Geological 
Surveys, several companies, and interested individuals have been asked for 
comments on the map and notes . 

The draft map was displayed at the ANZAAS congress in Adelaide, and 
Miss Warren and I .. R. McLeod each presented papers on topics related to 1;he 
map. 

Close co- operation and interchange of ideas with the Tectonic Map 
Committee of the Geological Society of Australia continued; the tectano­
facies base of the metallogenic map i s adapted from the draft Tectonic Ma p 
of Australia . 

Geology of Northern Territory 1:2 , 500 , 000. (G .E. Wilford). 

A start was made reducing data from 1:250,000 sheets , preparing a 
base map and dxafting a legend. 

Geolo and Minerals Ma Burdekin eensland 1:1 000000 . 
A .G-~L. Paine , Miss R.L . Cameron) 

A start was made reducing data from 1; 250 , 000 sheets and preparing 
a legend . The map will be published by the Geographic Section of the Water, 
Power and Geography Branch, Natdev. 

CONFERENCES 

l.R. McLeod and R. G. Warren attended the ANZAAS Conference in 
Adelaide, August 17-22. 

G.E. Wilford attended the Annual Conference of the A.I.M.M. in 
Sydney, 10-1 5 August. 
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PHOSPHATE SEARCHSUB-SECXION 

MARINE GEOLOGY 

Two marine . geological surveys in the Arafura Sea ' have been 
undertaken during 1969; the first took place during May , when the 
Japanese vessels Yamato and the submersible Yomiuri were used , and the 
second started in September from Newcastle in the" chartered vessel 
San Pedro Sound. 

The approximate boundaries of the area being examined are 
shown in Figure GS3. 

The Y8m3 to cruise 

The Yomiuii subrr:ersible and its mother ship, the :notor vessel 
Yamato, were used for a number of geological and biological investigat­
ions in Queensland waters during the 4 months preceding the B.M .R. 's 
expedition in May. 'These 'vessels are owned and operated by the 
Japanese Yomiuri newspaper organization and the pSt:'ticipatl·on of 
Austra l ian marine scientists in the various research projects was 
arranged and funded by the B.M.R. The Bureau's own opera tion in the 
Arafura Sea took place between the 2nd and 25th May in the western 
part of the area outlined" in Figure 1. During the first part of the 
cruise the 3- man B.M.R . party carried out bottom sampling and shallow 
seismic profiling froml the mother" ship Yama"to. Although the vessel , 
was not well suited for this type of work, 63 bottom sampl e stations 
were occupied and about 500 miles of sparker traverses run. North 
of the belt of quartz sand fringing Bathurst and Melvill e I sl ands 
a zone of mud broadens eastwards to become 70 miles wide at the 
131~ "meridian, the eastern limit of the area sampled. The mud grades 
northwards" through a zorie of very muddY shell sand 10 miles wide to " 
a wide zone of shell sand with little mud • . These unconsol idated Recent 
sediments usually form only a thin cover on older rocks. 

Morphol ogically it was found that the shallow banks of the 
Van Diemen Rise to the west do not extend far to the east of the 
1300 meridian. A number of breaks in slope in water depths of 80 to 
180 metres can be related to ancient shoreline.s~ 

The sparker traverses indicated that the submerged plateau 
topography of the western margin of the area is essentially a drowned 
subaerial erosion surface which has been littl e modified by Recent 
sedimentation . Recent sediments fill small pockets here and there 
and smooth out minor irregularities, but by and large the surface 
has been little altered since its submergence . To the east, however, 
Recent sedimentation has been active and the seismic profiles have 
indicated as much as 300 feet of post-Pleistocene fill locally. 

Three dives i n the submersible Yomiuri were made during the 
second half of the cruise and drowned reef structures were identifie~ 
in each instance. These reefs, which occur at depths of 180 to 200 
metres, are a persistent feature along the southern margin of the 
Timor Trough and point to a lower sea level stand in this area during 
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The San Pedro Sound Cruise 

~ The oil rig supply vessel San Pedro Sound >vas t6.ken on charter 
~ by B. M.H . on 18th September and sailed from Newcastle with an eight_nan '! party on board on 20t h SeptemQer. The survey of the Arafura Sea 

started on 1st October on the 136~ lOOr idian near Cape Weasel. By the 
end of October, 172 bottom sample atations had been occupi ed and nine 
sparker traverses, averaging about 80 miles each, had been run. The 
cruise is scheduled to end at Darwin in mid-December and it is expected 
that about 300 ,attorn sampl es and a series of gravity cores will be 
collected . These, together with the sparker traverses , continuous sounding 
runs, and underwater photogra phy, will provide adequate ba.s ic data fo r a 
comprehensive marine geological interpretati on of the region between the 
Gul f of Carpentaria and the Sahul Shelf . 
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CONTINENTAL PHOSPHATE 

SurmnarY 

The biostratigraphic mapping of the Georgina Basin phosphate 
province was completed during the 1969 field season. The field work 
is being supplemented by laboratory studies including investigations 
into the petrology, geochemistry, clay mineralogy, and crystal chemistry 
of the phosphorites. 

The cores and cuttings obtained during the 1968 drilling program 
in the Northern Territory were examined by L.V. Bastian, who also correlated 
the lithological intersections in these drill holes. 

A number of phosphate occurrencea of various type were visited 
in New South Wales, Victoria, and South Australia. 

Three unpublished Records and three outside publications were 
prepared during the'year. 

, Company representatives interested in the search, for phosphate 
(and other cornrilodi ties) continued to visit the Phosphate Group to- discu~s' ,. 
various geological problems and to exchange i~ormation. 

Georgina Basin 

The biostratigraphic mapping of the Georgina Basin phosphate 
province, initiated in 1967, was completed during the year. The field work 
was carried out from 13th May to 26th July and covered the middle Cambrian 
deposits along the eastern margin of the Georgina Basin, in parts of Mount 
Isa, Urandangi, and Glenormiston 1:250,000 Sheet areas (Fig. GS4). Fossils 
collected were determined by J. Shergold. CI~ samples' were taken from the 
Beetle Creek Formation and its equivalents in many parts of the phosphate 

-province. At the completion of the field work, a reconnaissance traverse 
was made along the southern margin of the Georgina Basin, between Urandargi 
and Alice Springs, in order to decide on the question whether the survey' 
should be extended to these areas. 

The conclusions reached as a result'of' the ,1967 invest'igatiomr ,ha?;e' 
not been essentially changed by work in 1969 (see Annual Summary for 196Bh 
In short, t-heGeotgina 'Easiriwas a very shallow area of deposition, ' 
characterized by an irregularcoastline-wHh embayments, lagoons, estu;a.ries, 
shallOWS, and banks. The mainland bordering the Georgina Basin was 
morphologically mature - hence the almost complete lack of coarse detritus 
except du:ring the initial transgressive stage when basal sandstone and, 
conglomerate were laid down. During the Middle Cambrian, the marginal 
areas close to the old shoreline were characterized mainly by biochemical 
and fine detrital sedimentation (chert, silt-shale, phosphorite, biopelsparite), 
whereas towards the open sea the proportion of micritic limestone stxongly 
increased. Evidence of local short ,time breaks in the marginal lowe-r ., .. 
Middle Cambrian is provided by the presence of ferruginous and manganese- . 
stained breccia horizons which commonly have a phosphorite matrix. Tow.ards 
the late Middle Cambrian and Upper Cambrian, sandstone and siltstone units 
were deposited close to the old shorelines, probably aaa result of'a;-n's'e 
of the Mount Isa High and the Smoky Anticline. These clastic deposits appear 
to interfinger with the carbonate deposits, and to wedge our basinwards. 
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The much- discussed Camooweal Dolomite is a dolomitic lateral 
facies of the Middle and Upper Cambrian formations; its depositional 
environment was characterized by very extensive intertidal and supratidal 
mud flats, probably with high sal inity and evaporation. This environment 
appears to have acted as an effective barrier between the Northern Territory 
and Queensland parts of the Georgina Basin, which would explain the faunal 
differences between the two regions . 

Phosphate deposi ts - Upwelling currents, :comIllWuy considered to be a major 
factor in the formation of phosphate deposi'ts',""'cQuld not have pla,yed a 
role in the formation of the Georgina Basin phosphorites, which are now 
thought to have an origin similar to that of the deposits in Florida and the 
U.S . At lantic coast , where concentration by reworking, and deposition in a 
shallow-water estuarine environment were the most likely processes. 

Three types of phosphorite may be distinguished in the Georgina 
Basin deposits: 

1. Primary biogenic pelletal deposits, in which the pellets are 
largely the phosphatized remnants of ori ginally calcareous fossils, 
much worn and rounded. A proportion of the pellets represents the 
comminuted and rounded flakes of reworked thin phosphate laminae 
which have been precipitated probably as a result of biochemical 
processes. Other pellets may be phosphatized faecal pell ets . 
The matr ix in the pelletal phosphorites is either calcite or sili ca. 

2. ' Microsphorite ' (a term used by the B.H.S. geolOgists) , consisting 
of fine-grained siltstone with a collophane matrix. Its origin 
1s not clear - the phosphate matrix m&lf have been chemically 
or biochemically precipitated; it may represent a c lay-like 
~esidue of leached slightly phosphatic Thorntonia Limestone; 
or the phosphate matrix may be the cemented flour of the 
pulverized remnants of phosphatized carbonate particles . At 
present the second possi bility seems to be the more likely, 
as the, 'micrOsphorite' in the Lady Annie, for -example", is" 
typicall y associated with a karst development in and over 
Thorntonia Limestone, in which the P2~ values are commonly in 
the vic ini ty of 0. 5 to 1.0 percent". 
The effects of reprecipitation of ·the phosphate are occasionally 
noticeable in thin section. 

3 . 'Phoscrete ' (a term coined by P.J. Cook), a hard, dense, usually 
brown or cream-coloured phosphate rock of secondary or1gLn, 
90mmonly cementing breccia fragments , and generally associated 
with ferruginous -manganiferous weathering horizons , old as well 
as Recent.P205 values are high, but the distribution is patchy, 
erratic, and superf"i cial. In thin section, effects of chemical 
reprecipi tation and of replsc"em.ent of O~i~l carbonate rock 
are clearly recognizable . 

The pelletal phosphorites are common in the southern regions 
(Burke River Outlier, Ardmore , Quita Creek area) . Towards the north, . the_ 
microsphorite fac i es becomes predominant. The pell etal phosphorite is 
perhaps indicative of a relatively slightly deeper or more off- shore marine 
environment than the microsphorite . Phoscrete is Ubiquitous , but seems 
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most readily developed over deposits of t he microsphorite type , possibly 
because of the porosity and fine grain-size of the latter. Also, -the ' 
fossil weathering profiles (with which the phoscretes are -associated) as 
well as the supposedly very ' shallow-water environment of the microsphorites, 
are both most probably found in the old near-shore regions. 

Tasman Geosyncline 

Brief field trips were made by P.J.Cook to New South Wales and 
Victoria to examine the mode of occurrence of diverse types of phosphorite • 

. The l ocalities visited were: 

1 • Narooma/Bateman'a Bay area, N.S.\'1. 
(with F. de Keyser) . 

the Wagonga Beds 

2. WelUngton/Molong area, N.S .W~ - cave and karst deposits. 
• i. 

3. Mansfield area, Victoria - l ower Palaeozoic marine . 

4. Waratah Bay area~ Victoria. ~ lower Palaeozoic ~ne. " 

5. Geelong area, Victoria - Terti&ry lag deposits. 

Other Areas 

1. The Kapunda phosphate deposits in South Australia were visited 
by F. de Keyser in December 1968 , in the com~any of Mr K. ·Johns ._ . 
(Uines Department) and Mr R. Russell (B.R.S. ) . Problema r elating 
to the genesis of the phosphate deposits in the Georgina Basin 
were discussed with··Dr N.A-.-Tru.eman (AMDL) and R,Russell (B .H.S.) .. . 

2. The apatite- rich carbonatites about 60 miles northeast of 
Alice Springs were briefl y visited in July. 

LaboratorY Investigations 

1. Petrology - F. de Keyser continued the examination of more than 
a hundred thin sections of phosphorites and associated rocks 
from the Georgina Basin. This work contributed considerably to 
the assessment of the palaeo-environment and genesiS of the 
Cambrian sedimentary and· phosphate deposits, and to the understanding 
of diagenetic processes and the.ir effects on- the concentration ·of 
the phosphorites • . In addition-·s number of unusual phosphate minerci.ls 
were studied by means of X-ray diffractometer and electron···mi"cro-probe 
analysiS . P.J. Cook examined a great number of thin sections of 
overseas phosphorites including those of the Phosphoria Fbrmation. 
L.V. Bastian studied the cores and cuttings obtained during the 
1968 drilling programme in the Alexandria/Wonarah region, N.orthern 
Territory, and c.orrelated the intervals in these drill holes. 

2. Geochemistry-- Suites of representative samples were submitted to · 
t he BMR chemical laboratory as well as""· to AMDL for the detem.ination 
of P205 ana trace element content . Results have not yet c?me to 
hand. Previous data have been transferred to punch cards in 
preparation for computerized handling. 
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3. Crystal chemistry (P.J.Cook) - A large number of cell dimension 
determinations on various carbonate-fluorapatites is being made. 
This work is expected to be of value in the determination of the 
depositional environment of the various types of phosphorites. 

4. Clay mineralogy (P.J.Cook) - Work is proceeding on the semi­
quantitative determination of the clay minerals of phosphorites 
and associated sediments. To date, more than 100 determinations 
have been made. 

rux:ORDS OF INVESTIGATIONS 

The following BMR Records were issued betwe-en November 1968 and 
October 1969 . 

1969/15 A preliminaxy account of the distribution of Recent foram1n~fera 
on part of the N.W. Australian continental shelf, by- A.D. Albani 
and R. Geijskes. 

1969/30 The marine geology of the Huon Gulf region New G;linea, by 
C.C. von dar Borch. 

1969/ 79 On the genesis of the Georgina Basin phosphorites, by 
F. de Keyser. 

1969/82 Report on the Australian - Japanese marine geological cruise in 
the Arafura Sea, May 1969, by D. S. Trail and B.A. Jones. 

1969/113 Echo-sounding and facies delineation, by R.A. Jones. 

'. 
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RESIDENT GEOLOGICAL SECTION 

The Resident Geologists, Northern Territory, are officers of 
the Bureau of Nanerai Resources, seconded to the Northern Territory 
Administration to provide geological services to Government Departments, 
the mining industry, and to the general public. "For the second year 
the position of Resident Geologist, Tennant Creek, has remained vacant. 
As far as possible Tennant Creek is served by Darwin based staff. 
Work has also "been curtailed by the shortage of staff at Darwin and 
Alice Springs. 

Transfer of the positions of the Resident Geological staff 
from the Bureau of Mineral Resources to "Mi.iles and Water Resouroes 
Branch, Northern Territory Administration is scheduled for 1970. 

STAFF 

On 31st December, the Resident Geologists consisted of the 
following professional staff: 

Darwin 

R.G. Dodson 
M.R . Daly 
J. Watts 
2 positions vacant 

Termant Creek 

Position vacant 

Alice Springs 

O. Fruzzetti 
3 positions vacant 

Senior Resident Geologist 
Geologist Class II (Acting) 
Geologist Class I 

Geologist Class II (Acting) 

A clerical assistant and typist at the Darwin office and a 
clerical assistant at the Alice Springs office are provided by the 
Northern Territory Administration. 

WATER SUPPLY INVESTIGATIONS 

Water supply investigations account for a considerable 
proportion of the work done by the Resident Geologists. The 
investigations include selection of bore sites for pastoral purposes 
and as sources of domestic water supply, and hydro-geological surveys 
of sedimentary basins. The upsurge in agricultural activity 
throughout the Northern Territory during the past year is reflected 
in the sharp increase in demand for the selection of bore sites. 
Investigations of water supplies for domestic or industrial purposes 
were made at Alice Springs, Croker Island, Cape Crawford Beef Road, 
Groote Eylandt and Warrego Mine. 
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Water supply investigations were undertaken at the request 
of the Director, Mines and Water Resources Branch, Northern Territory 
Administration. 

Selection of Bore Sites 

One hundred and thirty nine pastoral bore sites were select­
ed. In addition advice against drilling at 17 sites was given as 
they were cons idered unlikely to yield the required quantities of 
water. The bore s1 tea are aescribed in minor reports which are mad.e 
available to the Director, Mines and Water Resources Branch, for use 
in the issue of bore construction advices to pastoral and agricultural 
leaseholders , and to faci l itate the planning of Government bore holes . 
The reports include a brie f description of hydrogeol ogical and 
geological data and where availabl e, a summary of inf ormati on on the 
past history of dril ling in the area investigated . 

The following is a l ist of localities for which pastoral 
bore sites were selected: 

Station Name No.of Station Name No . of 
Bor esites Boresites 

Wave Hill 7 HWilbez-t River 3 
Mount Bundey 3 Auvergne 5 
Kirkimbie 1 IlIril8i>war 1 
Wallhallow 10 Mllrangi 4 
Kildurk 9 Birrindudu 4 
Cresswell Downs 5 Dry River 3 
Block 286 Hundred o~ Roper River 3 
Bagot 1 Cape Crawford 

Lot 76-77 Hundred of (Beef Road) 1 
Bagot 1 Indiana 3 

Benr ock 5 Elkedra 1 
Mountain Valley 26 Phillip Creek 2 
Eva Valley 3 Nawietcoma 5 
Kumbidgee 2 Tarlton Downs 1 
McArthur River 4 Mittiebah 1 
Michel l ' s Block 1 Amburla 1 
Ma.rra.kai 2 Muckitty 2 
I rmesvale 3 White Gums 1 
Eitzroy 10 Owen Springs 1 

Soil and rock cutting samples from 136 bores were logged . 
Samples are collected at 5 ~eet interval s as each bore hole -is 
drilled . The samples are washed , -microscopical ly examined , and 
qualitatively tested for phosphate. Samples conSidered worth 
further testing are submitted for detail ed chemical analysis. 
Data obtained from examination of the borehole cuttings are 
recorded, indexed, and made avail able to the Bureau of Mineral 
Resources, Canberra, the Water Resources Section, N.T.A. , and other 
Government Departments , and to mining companies holding authority 
to prospect on leases over the areas in -Which hr.:r: ... ~holes are l ocat­
ed. A representative specimen of each of- the bore -cutting sampl es 
is retained at the Darwin or Al ice Springs office. 
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Town Water Suppl y Investigations 

No major investigations of town water supplies were 
made. Assessment of available water supplies for Alice Springs 
town has continued as further research is undertaken to estimate the 
resources of the Mereenie Basin • . Minor 'surveys were made at certain 
Welfare Settlements and mining townships. 

Alice SprinBS Water SupplY. As part · of t he continued 
investigation of the Alice Springs Water SUpply t two bores, Pf and 
PS, were sited t o intersect Mereenie Sandstone west of the present 
production area. The bores each yielded over 15,000 gph. 

Finke Water SupplY. An opinion was prepared on the 
prospects of groundwater suitable for a town supply at Finke . 

Croker Island Settlement. ' A survey was made of CrOker 
Island. Three sites were chosen for bores planned to increase the 
domestic water suppl y; t wo sites were selected as pastoral bores. 

Warrego Mine Water Supply. - An appraisal was made of the 
groundwater resourc"'!s of the area around Warrego Mine , Tennant Creek. 
An adequate quantitY. of groundwater is believed to be avail able from 
the carbonate rocks of the Wiso Basin immediately west of the mine. 
A systematic drilling programme i s "recommended to allow final 
assessment of the groundwater resOurces of the carbonate rock 
formations. 

Groote Eylandt. Three bore sites were selected to provide 
a water supply for the Kaulis Prawning Company establ ishment on 
Groote Eylandt. 

Hermansburg ltission Settlement. In the light of the data 
from the geological succession intersected in Palm Valley No .1 
oil well , a bore was sited to supply water for Hermansburg Mission . 
The bore was planned for a depth of 2 , 500 feet, but due to drilling 
difficulties was abandoned at 1, 597 feet. 

IRRIGATION PROJECTS 

Daly :Bas in Survey 

Work continued on the Daly :Basin Hydrogeological survey . 
By the end of the year four more bores were completed. Another 
bore is nearing completion . Detailed tests have been carried out 
on the bores drilled the previous year to allow an accurate 
assessment to be made of the total safe yield and the quality of 
available water from each bore . 
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The following is a summary of this year I s drilling results: 

~ 
Number 

DB 6 

DB 10 

DB 9 

DB 8 

Location 

5 mile. S .S.E. o~ 
Tipperary Homestead 

9 miles "north ' of -Daly 
Riv"' : ~ crossing at 
Colle.e. 

11 miles from Stuart 
Highway on the Daly 
River Road. 

7 miles from Stuart 
Highway on the Daly 
River Road. 

Tennant Creek 

Results 

Total depth: 1420 feet. 
Yield (from one of two 
aquifers): 2000 gph. 
St.anding level: 25 feet. 

Aquifer Upper: (cased off); 
Tindall Limestone. 

"Lower: Waterbag 
Creek Formation. 

Tcital depth: 2000 feet. 
Yield: ' 17,000 gph 
Flowi.n~r at 5,000 gph. 

Total depth: 397 feet. 
Yield : (from two aquifers) 
30,000 gph. 
Aquifers: Mulla.man Beds, 
Tindall Limestone. " 

Total Depth: 441 feet. 
Yi,eld: 6,700 gph. 
Aquifers: Tindall Limestone 
Waterbag Creek Sandstone . 

A discussion was held with personnel of the Agricultural 
Section, Primary Industries Branch, regarding the possibility of 
using shallow groundwater from the Cabbage Gum and Kelly Well 
Reserves, for irrigation purposes. Data available for bores in 
the areas indicate there is little likelihood that water is present 
in sufficient quantity to be utilized for irrigation. 

Moyle Plains 

A brief report was completed summarizing the availability 
of groundwater in the Moyle Plain area, Port Keats district, as the 
area has been considered as a site for an irrigation scheme. 

The report dealt with both the plains area and the upper 
reaches of the Moyle Valley within the Aboriginal Reserve. 

wycliffe Well Area 

Foll owing recommendations contained in the report 
Preliminary Report on the Availability of Groundwater in the 

\?ycliffe Well Area , five shallow investigation boreholes totalling 
370 feet were drilled by Mines and Water Res ources Branch drilling 
rigs in the Wycliffe Area. Samples from the drill cuttings were 

, 



• 

139. 

examined and the bores pump tested. T\,10 of the bores yielded over 
3000 gph each while a deeper hole, about 108 feet , gave an estimated 
suppl y of 8000 gph . 

Eas t Emily Plain . 

An investigation of the groundwate~ pot~tial of the 
Mereenie Sandstone in the East Emily Plain was started. Two bore 
holes have been completed: EELA to a depth . o~ 225 ,feet ~o be used as 
an observation bore for the pump testing of EEl, ~ deeper bore at 
1,175 feet. PUmp tests at EEl are disappointing; the yiel d being 
approximately 1,500 gph for a 9 foot drawdown. There appears to be 
a possibility, however, that the drilling mud used was of inferior 
quality and has therefore partially sealed the aquifers. Further 
drilling is necessary before the potential water yield can be 
evaluated. 

ENGINEERING GEOLOGY 

In the absence of suitably q~lified ataf~ , .minor 
engineering geological projects ~re normally dealt w~th by members 
of the Resident Staff. Major projects are ·usually undertaken by 
staff of the Engineering Geological SeetiolJ. , Bureau of tUneral 
Resources, Canberra . 

Darwin Harbour Investigation 

As part o~ a feasibility .s t udy of ~he D~in Harbour 
area, conducted by a f irm of consultant eng~eers, staff from the 
Resident Geologists S·ection supervised a foundation testing programme 
and made a survey of available ~avel r~serves in the E~et Arm area. 

Drilling in the bay off- shore of East. Arm ind.:i-oated that 
the harbour sediments cons~st o~ . betwe~n twenty and thirty feet of 
superficial calcareous mUd , with a basal layer of ill-consolidated 
but well Borted boulders, capping a f oundation of rocks of the 
Nol tenius and possibly Golden Dyke Format ions . 

Darwin River Damsite 

A reconnaissance ground survey fo llowed .by a more detailed 
survey by helicopter was made of the catchment are~ of the proposed 
Darwin River Damsi te. The survey ~ras made to identify the surface 
outcrops of rock in the catchment, and as far as possible to predict 
the solid geology beneath the covering of soils. 
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The survey included the mapping of "Beetsonstt iron ore 
prospect to ascertain the extent of pollution to the dam if the 
prospect is mined. 

Quax;r Sites , North Australian Railways 

Minor investigations of proposed quarry 
at Darwin River , Howley Siding and Pine Creek . 

sites were made 

The investigations were" planned to discover sources of 
rock suitable for use as ballast for the"North Austral ian 
railway line between Darwin and Pine Creek. 

Darwin River Bridge Site 

Foundation test drill hole cores from the proposed r e ­
aligned site of the 'Darwin River railway bridge were examined and 
described in detail . Realignment of the bridge is necessary to 
divert the railway line from the Darwin River dam site. 

Cull en River Bridge Site 

Cores from six .diamond drillholes sited to test the 
bedrock foundations of the Cull en River crossing were l ogged. Con­
struction of a bridge at the crossing is pl anned f or 1970. 

Foundation Tests, Gove 

At the request of the engineer- in- charge, Nabalco, a 
programme of test drilling wag"plarined to investigate r ock foundations 
at the site of future prooessing- pl ant . "Data obtaiiled by the drill­
ing will be used in the design of buildings requiring a high degree 
of stability. 

Nanoa.r Dam Site 

A reconnaissanoe "survey was made of a proposed dam site on 
the Daly River by Canberra- based staff of the Bureau of Miner al 
Resouroes. Further detailed investigation is soheduled for the 
future. Assistanoe and oollabor ation was g~ven by Resident St aff . 

MINES AND MINERAL PROSPJ;X)TS 

Mineral exploration in the Northern Terri tory has continued 
at the high level of the past few years . At the close of the year 
geological staff representing seven mining oompanies were resident 
in the Northern Territory . Additional personnel were temporarily 
resident in the Territory from time to time while eJl8aged in 
geological and geophysical surveys during the winter months field 
season . The Tennant Creek mineral fiela has attraoted renewed 
attention from both companies established 'at Tennant Creek and from 
companies based elsewhere . Further expl oratory and proving work 
has continued at most of the proven mines , particul arly at the 
Francis Creek iron ore mine. 

• 
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Considerable assistance in the form of technical advice and 
mineral identification was given to company officials and individual 
prospectors. This work includes the appraisal of mineralization at 
lift . Hardy on behalf of the Yuendumu Welfare Settlement Village 
Council. Related surveys are in progress at the Mt. Cl ark ooppe:t 
prospect and the Mt. Allan Tin Prospect. . 

C OPPER AND GOLD 

Katherine-Darwin Area 

Granite COPper Mine 

A "partly exposed copper 'bearing l ode known as the Granite 
Copper Mine . was mapped in detail . The lode is a mineralized 
pe,,,natite in the Cullen Granite: Where ' exposed tne l ode is 4 to 
5 feet wide and pitting has proved a length of 950 teet. FUrther 
investigation is recommended. 

Wave Hill Copper Prospect 

At the request of the Director, Welfare Branoh, a short 
visit was made to a reported copper prospect in the Wave Hill area . 
The prospect was discovered by aboriginals and brought to notice by 
the journalist Mr S. Smith . A detailed search of the prospect 
revealed the presence of rare small patches of malachite staining 
in chert. The country rock i s flaggy sandstone, with minor inter­
calations of chert. Systematic search of the surrounding area 
failed· to reveal more mineralization . No further work is 
recommended . 

As this investigation was made· ·by Darwin-based staff, 
for convenience it is included in the Darwin- Kath.crine Section . 

Tennant Creek Field 

Jubilee Reserve (No.306) 

'·.Four magnetic anomalies in the Jubilee Reserve were located 
by detailed ground magnetometer survey conducted by staff of the 
Bureau of Mineral Resources Geophysics Section . The area is 
blanketed by fine textured soils which effectivel y cover the under­
lying solid geol ogy . All four of the anomalies have been partl y 
tes ted by diamond drilling. 

Anomalye6. · By the end of the year two drill holes put 
down to test anomaly C6 had been completed. In the first drill hole 
massive ironstone was intersected between 211 feet and 459 ~eet . 
Drillhole No.2, planned to test the inferred width of the lode, 
intersected 80 feet, corrected width, of quartz hematite ore. Assays 
of the are f rom the first drillhol e varied from a trace of gold to a 
maximum of 4. 6 dwts/ton in the downhole interval 337- 342 feet. 
Further drilling is planned to outline the extent and shape of the 
ore , and to test the mineralization . 
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Anomaly C12. Dri~lhole No.1 sited to test anomaly 012 was 
completed t o a depth of 8Q2 ·teet~ Thin veinlets and patches of 
disseminated magnetite with , some hematite were intersected at three 
intervals in the section .. The highest copper values were up to 1% 
for the interval 380-385 feet, ' . Gold assay r esults have not been 
received s o far. 

Anomal y C13 . " A t8~t diamond drill hole sited c,n anomaly 
13 intersected quartz- hematite lode with sparse copper mineraliza:Uon 
at between 450-475 ~eet •. . Gold assay results -are awaited. Further 
drilling i s ~equlred to t~s.t the mineralization. 

New Comet Rese~e <NC?, ~ i 6J) 

Anomaly 6 • . A: d~amon4 drlIlhole ' designed to test anomaly 
6; Aer omagnetic Ridge '~ located oy ~eau of Mineral ,Resources 
Aeromagnetic survey, was terminated at · 840 feet. No ironstone was 
interseoted . The anomaly will be -resUrveyed next year to decide ,­
whether further test drilling 1s warranted. 

Great western EXtended Reserve (No.2BZ) 

A drillhol e has-"bee:rl" completed and a second started to test 
a magnetic anomaly on the Great Western Extended Reserve. The first 
drillhole, No.1, was termiruit'ed at 140 feet, having passed through 8:, 

succession of Warramunga -Grmm sandstmes and shal es . The lower 
part of the succession cons,i~t~d of just , over 400 feet of chloritic 
slate with finely dl.s.m~ted magnetite, accounting for up to 5% of 
the total composit ion . k 'se-coild dr illhole, NO.1A , is being drilled 
to test for the possible pre,sence of massive iron ore. 

New Hope (A .P. 2236) 
, 

Drilling of th~ Authority to Prospeot area, New Hope, 
continued during the year. 'A second dr i llhole was stopped at 1,300 
f eet by June , having passed through a succession of s ilicified 
sandstones and siltstones. ", Dolerite was intersected at approximate­
l y 230 r eet. 

Central Australia 

Mt. Skinner Co~r Prospect 

The survey of the coppl1r mineralization at Mt . Skinner was 
compl-eted during the year. " Four diamond drill holes , totalling 
1,9S6 feet, were drill ed by Mines and Water Resources Branch. The 
drilling provided a clear picture of the stratigraphy and type of . 
mineralizati on . 

The copper mineralization occurs in grey ' sandstone and 
siltstone horizons usual l y less than 15 feet thi ck , in gently 
dipping lithi c sandstone and siltstone of the Central Mt. Stuart 
Beds. The mineralization occurs over an area of over 50 square 
miles . Analysis va lues seldom exceed 0.2% copper for the 
mineral i zed intervais bu~ isolated l-foot core samples have yielded 
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up to o .6~ copper . At depth the mineralization consists of 
chalcopyrite with associated pyrite . At the surface it has been 
altered to malachite , azurite, and chalcocite • 

Clarke Copper Mine 

A detailed survey was made of the copper pr ospects at and 
near the Clark "Mine . Six diamond drill holes, totalling 927 feet, 
were completed. A report on the investigation is in preparation. 

Yambah Copper Prospect 

A small copper prospect 2i miles north-northeast of Yambah 
Station was examined and a brief report prepared . The copper 
mineralization is present " as carbonates contained in a l ena of 
amphibolite about 150 ,feet long. 

Sitzlers Copper Prospect 

Sitzler's Copper Prospect , 8 miles southeast of ~ud Tank, 
was briefly investigated. Copper mineraliZation, mainly chalco­
pyrite , occuxs in quartz veins infilling shears cutting amphibolite . 

Pinnacles Copper Prospect 

A deta i led investigation was made of the copper minerali­
zation in the Pinnacles area. The report incorporates details of 
previous investigations made by mining company personnel, with a 
review of the results of a geophysical survey made by Geophysical 
Branch, Bureau of Mineral Resources . 

LEAD/ZINC 

Katherine-Darwin Area 

~fuKinley Silver/ Lead M1ne 

Two diamond drillholes were put doWn to test the ore at 
the abandoned MCKinley Mine, just south of Burrundie Siding. 

The mine was abandoned in 1891 when water inflow made 
mining methods in operation uneconomic." At the surface the much 
oxidized orebody appears to be about 2-3 feet thick, a figure 
corresponding with records of the thickness of are at depth . The 
are is characterized by an unusually high sil~er content , producti on 
figures recording values varying from 47 to ) ,740 oz! of Silver per 
ton . 

The two drillholes intersected ore almost directly below 
the surface outcrops of mineralization . Unfortunately at depth 
the ore narrows sharply with a corresponding lowering of ore 
grade . At a true depth of about 170 feet the or e is approximatel y 
I f oot wide, with assay "figures of: Lead 2 . 3~, Zinc 3 . Q%, Silver 
2.3 oz/ton , Gold , trace. Detailed prospecting may reveal the 
presence of better concentrations of ore but the pr ospect appears 
to have little scope for even a medium Sized mining operation . 
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Pine Creek Lead Mine 

A brief visit was paid to the Pine Creek lead mine. The 
ore is contained in narrow veins contained in siltstone country 
rock. No further work i s recommended. 

Katherine-Darwin Area 

Tin :Mines , Middle Arm Area 

At the request of the leaseholder, the Bella Mona Mine and 
two other small prospects were briefly examined . The cassiterite 
is present as finely disseminated gralns in quartz- muscovite· · 
pegmatite. As the prospect is obscured by superficial deposits, 
systematic pitting is recommended to expose sections of the lode to 
allow detailed examination . 

BAUXITE 

Umbakumba , Groote EYlandt 

A detailed " survey by helicopter -was made of the Umbakumba 
area, Groote Eylandt, and the neighbouring "islands of BiCkerton, 
Winchelsea, and Connexion to assess the economic signifioance of 
reported bauxite. The UinbSlrumba bauxite is low grade, analyses of 
representative specimens ranging from 22% to 28% A1203. The silioBl 
and iron content is high . Exposed sections of bauxite up to 15 
feet thick were measured . Typically the succession consists of 
silty bauxite to cl ay containing fragments of weathered siltstone 
or claystone, followed by 2-4 feet of tubular bauxite, which in turn 
is capped by 1-3 feet of pisol itic bauxite. 

The islands of ·BiCkerton, Winchelsea and Connexion do not 
contain bauxite deposits. Thin layers of reddish argillaceous silt 
and clay are exposed on the southwestern corner of Bickerton. 
Manganiferous laterite is patchily exposed in the southern and 
central parts of both Bickerton and Winchelsea. 

ASPHALT DEPOSIT 

GW1.ll Point 

Following the reported discovery at Gunn P.oint of an 
asphalt deposit, a brief investigation was made of the country rock 
(Mullaman Beds of Creataceous Age) in the area . The bituminous 
hydrocarbon was reported as a seepage from the exposed rock. Care­
ful examination fai l ed to prove a relationship between the country 
r ock and the asphalt. 

The presence of such material along the Australian coast­
line has been repeatedly reported. The asphalt probably originates 
from submarine sources . A· specimen has -b.een submitted to the 
Bureau of Mineral Resource,~ Canberra, for analysis. 

• 
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BERYL 

Kulgera Area 

Soil and rock samples were collected from a locality 4 
miles northeast of Kulgera, where beryll with monazite, was detected 
in a trench dug by personnel fr om C. S.I.R.O ~ · Beryl 'was not identi­
fied by microscopic examination in samples collected. ' The samples 
have been submitted for detailed geochemical analyses . 

GEOCHEMICAL SURVEYS 

NR;y River Reserve 

Following the establishment of roUghly coinciding bu~ un­
closed geoohemical and self-potent1al " geophysical' anomalies on the 
edge of t he Mary River Reserve grid dUring the previous season's 
fieldwork, the grid has been extended : Further auaei' drilling was 
completed to allow closU%e of the geochemical anomaly. Diamond 
drilling i s planned for the 1970 season to test the "anomalies of 
lead and zinc established during t his year's survey . 

Work has been hampered by the difficUlty of access and the 
density of vegetation around the original grid. 

Mary Lane Shear Zone 

Work continued on the" ~~ Lane Shear Zone Geochemical 
Survey. Auger drilling was completed and " abOut three-quarters of 
the assay results received. Three small copper/b1smuth anomalies 
have been identified, but further detailed work is required to assess 
their s ignificance. 

Search for Oil 

During the year drilling for oil started at thre~ sites, 
two on land and one off shore. "Two i'utther offshore wells are due 
to be drilled in the near future. Tyler No.1 was continued to 
completion, plugged, and abandoned. West Waterhouse and North 
West MSreenie were both completed, the l atter left as a water well. 

Petr~l No.1, an " offshore "well , struck gas at great 
pressure at a depth of 13;052 feet, suffering serious damage as a 
result of gas pressure blow back and subsequent ignition . 

Numerous discussions were" held with staff from companies 
engaged in the search for 6il~ When possible, officers of the 
Resident Geological staff visited operation oil rigs. 

Miscellaneous 

During the year the "humber of visitors ca11~ at the 
office s of the Resident Geologists " increased slightly; "The 
visitors included company persoiui.el, government officers, 8Jld 
individual members of the publ"ic. 
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Assistance and advice is given on exploration methods, 
prospecting, the availability of materials for builaing and 
engineering projeots, and the identification of minerals. 

Final arrangements -have been made for the transfer of the 
Resident Geologists positions from the Bureau of Mineral Resources 
to the Northern Territory Administration . 

Meetings and Conferenoes 

The senior Resident 'G'eologi:st attended the 9th Common­
wealth Mining and Metallurgioal CoJigress held ill London. 

The acting Senior Resident Geologist attended the 
Teohnical Committee on UndergrO\Uld Water held this yes.r in Robut. 

D.J. Grainger attended the 9th International Congress of 
Soil Scienoe held in Adelaide. 

I.G. Faulks attended the Arid Zone Conference held in 
Canberra. 

Repons 

The more important repor t 's prepared by officers of the 
Resident Geological Staff during the year are as follows: 

Iron Ore Reconnaissance by Helicopter in the 
Areas Covered by the Tipperary, Burnside, 
Mount ' Buridey and Narrakai One Mile Sheet 
Areas, N.T. 

Preliminary Survey - Acacia Gap Iron Ore 
Prospect 

An appraisal of Available Sources of Rail 
Ballast, Darwin River to Rum Jungle , 

An Appraisal of Cleo's Gift Gold ~, 
Bishop Creek Area 

Geological Interpretation of Diamond Drill 
Cores for Bridge Foundations, Roper River Road 

Diamond Drilling at White, Point Yuendumu, N.T. 

The Granite Mine Copper Prospect 

A Brief Inspection of an Occurrence ' of Copper 
Mineralization at Wattle Creek, Wave Hill 

R.G. Dodson 
J.1f. Shields 
M.R. Daly 

B.A. Tapp 

J. Watts 

J. watts 

J. Watts 

D.J. Grainger 

J. watts 

J. Watts 

A Geological Interpretation of Diamond Drill Cores A~T. Laws 
f r om the proposed New Darwin River railway J .A. Watts 
bridge foundations 

Helicopter Reconnaissance of the Batchelor Group 
Proposed Darwin River Damsite Area J. Watts 

Iron Occurrence Near Daly River Road Turnoff M.R. Daly 
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An Inspection of Red Mud and Dri.mm.ie Head Quarry J. Watts 
51 tea - Gove . 

Report on a Visit to the" Precambrian "Fossil" 
Localities at Georges Creek and Tumbling 
Waters, N.T. 

An investigation of Copper Mineralization at 
Mt. Skinner , N.T. 

Investigation Made in the Red Bluff Area, 
Tennant Creek~ N.T. 

The Geology of the "Prinoess Louise Coldmine 
Gove Hill Area, N.T. 

A Reconnaissance Survey of part of the Cox 
Peninsula Tinfield 

Petrographic & GeologiCal Notes an Rooks from 
Two Proposed Sites for Rail Ballast, Pine 
Creek, N.T. 

Anomaly C13 Diamond Drill Hole 

Summar,y of Investigations CarrIea "out at the 
Gigantic Goldmine, Tennant Creek, N.T . 

Geology of the ~bKinley Silver/Lead Prospect 

Diamond and Fergusson Drilling _ Lone Star 
Area - Tennant Creek 

Wagon Drilling at Millers Iron.:.Ma.ngS.nese­
Prospeot, Frances Creek North , N.T. 1967 

B.A. Tapp 

D.J. Grainger 

B.A. Tapp 

J ;W. Shields 
M.R. Daly 

J. Watts 

J. Watts 

M.R. Daly 

B.A. Tapp 

R.G. Dodson 

M.R. Daly 

J.W. Shields 
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RESIDENT GEOLOGISTS 

TERRITORY OF PAPUA AND NEW GUINEA 

There are at present 12 Resident Geologist positions in the 
Territory and the Administration has made financial provision for an 
additional three in the ourrent financial year . However, at no one 
time have all the positions been filled. Services have been provid­
ed to the Administration in the fields of Regional Mapping and 
Mineral Investigation; Engineering Geologyj and Volcanology . These 
services are also extended to Commonwealth Departments in the 
Territory and to mining companies, prospectors and members of the 
public. 

HEADQUARTERS AND ADMINISTRATION 

The Chief Resident Geologist (A. RenwiCk) visited the 
B.M.R. New Britain Field Party in February and the Markham Field 
Party in Sept ember . He visited the Central Observatory at Rabaul 
in September and plans to do so again in December . A visit planned 
for February was aborted by bad weather . He was on recreation 
leave from 21st March to 20th July, apart from a two-week period in 
May when he resumed duty to attend the Ninth Commonwealth Mining and " 
Metallurgical Congress in London. Two visits were made to Canberra, 
one in February and the second in October. Mr 1.5. Cumming .acted 
as Chief Resident Geologist throughout all these periods of absence. 

Construction of the ~jor extensions to the Central 
VolcanolOgical Observatory at Rabaul began in February and, although 
behind schedule, is expected to be completed by the end of the year. 

Excavation of the s1 te for the new block in Port Moresby 
began in October and completi on of buildings is scheduled for 21st 
April, 1970. 

The number of visitors, principally from mineral and 
petroleum expl oration companies, increased considerably this year . 
In addition to dealing with these , the Chief Resident Geologist was 
engaged in the supervision of Branch activities and administration 
and also with the preparations for the 1970 meeting of ANZAAS in 
Port Mor esby. He continued membership of the Mining Advisory Board, 
the Petroleum Advisory Board, the Science Faculty of the University 
of Papua and New Guinea, the Council of the Scientific Society of 
Papua and New Guinea (of which he became President), and remained 
Chairman of the AdviSOry Committee on Seismology and Earthquake 
Engineering. 

- ,. 
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REIONAL MAPPING & MINERAL INVESTIGATION SECTION 

STAFF AND MOVEMENTS 

J.A.J. Smit 

R.P. Macnab 

D.J. Grainger 

R.J. Tingey 

P.D. Hohnen 

INTRODUCTION 

- On l eave from 26th March prior to 
resignation from Public Service. 

- Transferred to Canberra 2nd March. 

- Assumed duty 29th April . 

- On leave until 9th J anuary. 

- On local leave from 25th April until 
9th May. Duty tour in Canberra 
from 18th July to 17th August. 

REIONAL MAPPING 

PROJECTS AND INVESTIGATIONS 

B. M.R. New Britain Party 

Macnab spent parts of January and February, and Tingey 
February and ·part of March , with the B.M.R. New Britain field party. 
In October P.E . Pieters (Engineering Geologist) took part in field 
work with a second B .lI~.R. NeVI Bxi tain party. 

Wau 1: 250 ,000 Sheet (65104) 

Smit completed the preliminary map compilat ion and draft 
Explanatory Notes prior to his reSignation from the Public Service . 
Editing of the Explanatory Notes is in progress in Canberra. 

Kratka Range (69202) 

A helicopter- supported geological reconnaissance of the 
Kratke Range area of the Uarkham 1:250,000 Sheet was made by Smit 
and Tingey in January. The work involved 25 hours helicopter 
flying. Further field work by Tingey , Grainger , Hohnen , J .C. 
Braybrooke and P.E. Pieters (the last two Engineering Geologists) 
took place during May when 45 hours of helicopter time were utilised . 

The achieved objective of the s1U"'J'ey was to link up 
previously mapped areas in the Wau, Kainantu and Uenyamya areas . 
Several units of volcanically derived sediments were mapped. 
Limestone lenses within the sediments were sampl ed for palaeonto­
l ogical age determination . 
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The work is being written up in conjunction with the Uarkham 
area survey carried out later in the year. 

Markham Area (69204) 

During September, Grainger, Tingey (Hohnen for one week) and 
P.G. Flood (on temporary at tachment from Canberra) mapped the area of 
the Ma.rlr'!lam 1: 250 , 000 Sheet north of the Markham Valley and completed 
the link~up with previously mapped areas to the South . 51 hours of 
helioopter t ime were used. 

Sandstones , pebbly sandstones and conglomerates form a unit 
in the foothills on the northern side of the Markham valley. 
Northwards , the sediments contain progressively more volcanioally 
derived material . Well-bedded, Bub-horizontal limestone " forms 
cappings over 1000 feet thick on the highest parts of the Saruwaged 
Range. Rivers have er oded deep gorges through the l imestone and 
have exposed underlying basic volcanics on the northern fall of the 
Ra.n,ge. 

South of the Markham River a series of intrusions ranging 
from acid to basic extend from Gusap to west of Kainantu . Limestone 
unconformabl y overlies the intrusions and was traced south to Wasiang 
Mountain. At the mouth of the Wanton River an unconformity between 
l imestone and quartz sandstone was observed. 

Traverses were made in the Wasiang Mountain and Waffa River 
areas to complete work begun by .the lCratke Ra.n8e SUrvey. 

Kamdi :Metamorphics and Morobe Granodio~ite were mapped 
along the Lae-Bulolo road . 

The mapping of the Markham 1:250,000 Sheet is now compl ete 
except for a few small isol ated areas which can be investigated in 
1970. 

Writing up of the September field work and the Kratko Range 
Survey , and compilation of previous work by Resident Staff and mining 
company personnel is in progress. 

New Ireland 

Hohnen (four weeks) and Macnab (one week) mapped part of New 
Ireland during January and February. 

Hohnen compl eted the mapping of New Ireland in September and 
October. Compilation of field data and a Note on the investigation 
are in hand. 

Dayman Dome ! S IE. Papua 

Hohnen and ~ieters (Engineerin~ Geol ogists) spent one week 
of July completing field work in the Dayman .Dome area of S.E. Papua. 
The Dayman Dome work forms part of the B.M.R. S.E . Papua regional 
mapping project. 
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Hohnen and Pieters compl eted the wri ting up of the Dayman 
Dome fie l d work during a four- week duty tour in Canber ra in July and 
August. The ir work i s t o be i ssued as a B.M.R. Record. 

Mount Yule area (68202(b ) ) 

Bohnen made a photo- int er pretati on of t he Mt . Yule area and 
completed a 1 : 250,000 scal e geological map 0$ the Akai fu-Mt . Yule­
Xunimaipa area of the Central District . 

Kemp Welch (68204) 

A pr el iminary note on the geol ogy of the Kemp Wel ch ar ea, 
mapped during 1968 , was completed. 

MINERAL INVESTIGATIONS 

Mt . Lawes 

Hohnen , Tingey and Grainger visited the Mt . Lawes copper 
pr,ospect near Port Moresby on several occasions at the request of 
the l ease holder . Weak sul phide and carbonate mineralization is 
present in sediments near the , contact with a gabbroic intrusive. 
The dril ling section of the Department of Lands , Surveys and Mines 
dr illed two subsidized diamond drill holes (317 f eet and 160 f eet ) . 
No mineralization was intersected and it is unlikely that the copper 
occurrence has any economic potential . The exposed mineralization 
is probabl y surface enrichment occurr ing as isolated pods. 

MISCELLANEOUS 

BOugainville Village Water Supply (68420) 

Tingey spent four weeks on a survey for the Engineering 
Geology Section of village water supplies in Bougainville . 

Coal Occurrences in Papua and New Guinea (69201) 

Grainger compil ed data on coal occurrences of the Territory 
f ol l owing several requests for in£ormation . 

Many occurrences of low- grade Tertiary coals are known 
but , because of their l ocation , thickness and grade , none has been 
exploited commercially . Most of the deposits are in the Gulf 
District . Coal seams near the navigable l ower Purari and Vailal a 
r iver s are of potential interest . 
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Miscellaneous 

G~inger completed a Northern Territory report begun before 
his transfer from Alice Springs to Port Moresby and spent Bome time 
editing part of the draft report of the B.M.R. 1969 Antarctic field 
work. 

During October and part of November, Grainger lectured at 
the University of Papua and New Guinea in the absence, due to illness, 
of the Earth Science lecturer. 

Many mineral exploration companies have oonsulted the data 
files which cont ain all the unclassified unpublished information on 
the geology of the Territory. Discussion with company personnel is 
an important, but time- consuming aspect, of the work of the Section . 

A large number of specimens and samples were identified and 
submitted, where appropriate, f or chemical determination, far pros­
pectors and members of the publio. 

ENGINEERING GEOLOGY SECTION 

INTRODUCTION 

STAFF AND MOVEMENTS 

I .S . Cumming In oharge of the Section during most of 
the year. He acted as Senior Resident 
Geologist during the absence of A. 
Renwick on leave from 21st Ma.rch to 
20th July and was absent on recr eati on 
leave on Ilth- 22nd August . 

J.e. BraybroOke - Absent on recreation leave from 15th 
September to 4th December, the effective 
date of his resignation from the Bureau 
of Mineral Resources. 

P.E. Pieters - Absent on duty in Canberra from 18th 
July to 18th August. 

Officers of the Section were engaged on 33 projects and 
investigations. Notes on Investigation for 17 of these were issued 
and drafts of 4 others were completed. Work on the remaining 12 
projects and investigations continues. 

• 
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Bureau of Mineral -Resources Records on work of the Section 
were issued during the year . 

To meet the lack of geol ogists in regional mapping projects, 
Braybrooke worked for two weeks in the Kratko Range and Pieters 
spent the total of twenty weeks with field parties in South East 
Papua , West New Britain and the lCra tka Range and in drafting the 
record in Canberra. The position for a fourth geologist in the 
Section was not filled. As a result, much of the scheduled pro­
gramme had to be abandoned and the available manpower resources 
devoted to providing services urgently required by the Government 
Departments and their consul tents . 

HYllRO-ELECTRIC SCHEMES 

Upper Ramu Hydro-Electric Scheme 

Investigation (68404) into the possibl e leakage from the 
proposed reservoir continued. In collaboration with Dr E.K. Carter , 
Bureau of Mineral Resources, Canberra, Braybr ooke drafted a review 
of the geological inferences to be drawn from a sei smic survey 
carried out by geophysicists of t he Commonwealth Department of Works . 

Following the decision of the P. M.G. Electricity Commiss.ion 
t o go ahead with Stage 1 of the Scheme a party of engineers and 
geologists of the Commonwealth Department of Works, the Snowy 
Mountains Hydro- Electric Authority and the Bureau of Mineral 
Resources visited the site in August to determine the specifications 
for the design investigation (69412) . Mr M.J. Jackson, of B.M.R. 
Canberra, commenced geological work on 20th October. Diamond 
drilling to obtain more information about the siltstone-marble 
succession below the intake commenced in November . . Construction is 
expected to begin early in 1971. " 

Sirinumu Dam Stage 2 Construotion (69401) 

Construction work commenced in September to increase the 
storage of the Sirinumu reservoir in order to meet future electri city 
requirements in the Port Moresby area . The work includes raising 
the crests of the main dam and five existing saddle dams by 22 feet, 
the construction of three new saddle dams and a new spillway . 
Geological services were provided by Cumming , whose report on the 
design investi gat i on (67410) has been issued as B.M.R. Record No. 
1969/ 1. 

Nebilyer River HYdro-Electric Scheme (68402) 

Investigations into various aspects of the scheme to pro­
vide power for the Mount Hagen area continued into the early part 
of the year. The project has been abandoned . The investigation 
Note was compiled by Cumming. 
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MUsa Gorge HYdro-Electric Scheme (68405) 

In collaboration with Dr E.K. Carter, Cumming completed the 
geological report for the Commonwealth Department of Works feasibil­
ity study. The scheme includes the construction of a 450 feet high 
dam in the ~a Gorge, 54 miles S.W. of Tufi, Northern District; the 
imp01.Ulded water would form a lake of about 125 square miles in area. 

Lake Bargy Hydro-Electric Scheme (68419) 

The proposed scheme is to use the water stored in Lake 
Hargy, a crater lake near Mt. GSllosento on the east aide o~ Kimbe 
Bay, West New Britain. The lake is drained by the north flowing 
tabu River. The scheme would ·be located on this river about three 
miles downstream from the lake. The' geological investigation was 
carried out by Braybrooke late in 1968 and the Investigation Note 
has been issued. 

Rouna No.3 Power Station and Sogeri Regulating Pond (68422) 

This scheme will complete the development of the Laloki 
River for generating power for the Port Moresby area. Cumming 
completed the preliminary investigations of two possible sites for 
the power station; one is near to the existing No.1 Power Station and 
the other is one mile further downstream. 

Mendi HYdro-Electric Schemes (69407) 

Braybrooke visited the Administration and United Church 
Mission scheme in operation at Mendi, Southern Highlands District. 

He investigated the leakages from a race-line and a 
storage pond by way of cracks which have developed in the volcanic 
soll of the area. He has attributed the cause of the cracking to 
Boil properties like those found in similar terrain in New Zealand. 
Further soil testing is required in order to reach a firm conclusion. 

WATER SUPPLIES 

Village Water Supply SurveYs, New Britain 

Pieters completed the writing and distribution of reports 
on three surveys carried out in 1968, namely N .E. Gazelle Peninsula 
(67417A), North Coast (67417B) and South Coast (67417C). 

In this work a total of 235 sources of supply were examined. 

..... 



'-

• 

155 . 

Village Water Supply SUrveys ! Bougainville (68420) 

Pieters visited 61 villages in South Bougainvi lle during 
22nd January-12th February and Tingey visited 50 villages in the 
northern part during 20th June- 15th July. The report combining the 
work of both surveys is in preparation. 

Agricultural Projects. Central District, Groundwater Resources 

The Department of Agriculture, Stock and Fisheries requested 
advice on groundvmter developments for market gardening projects in 
the basins of the Vanapa and Kemp Welch Rivers (69410) and for a 
rubber project in the Bailebo Sub- divisi on near Uargarlda , Amazon 
Bay , Central District (69406) . Shortage of staff has hindered 
progress in these investigations. 

Rigo Sub- District Water Supply (69409) 

The recent long dry season has emphasized the l ack of 
reliable water resources in the Sub-District , located south east of 
Port Moresby . There are very few perenni al creeks and the bedrock, 
mainly of gabbro and siltstone, is not a good aquifer. Most of the 
groundwa+.er comes from buried drainage channels. The Local 
Government Council has requested boreholes to supply vil lages and 
schools as well as Kwikil a township, where the demand f or water i s 
steadily increasing . I t is felt that Kwikila cannot be supplied 
from boreholes much longer and that the Kemp Welch River should be 
developed as a source in the near future. 

Local Government Council Water Boreholes - Kaiapit (68421) 

Several water boreholes near Kaiapit in the ~Brkham Valley 
r an dry in the later part of 1968 . Deepening of the boreholes has 
been beneficial . At present, very little is known about the Markham 
Valley aquifers and investi gation will continue. 

ROAD SURVEYS 

Geological studies of the routes for new and improved roads 
is an increasingly important activity of the Section and close 
liaison with t he Works Departments and their consulting engineers 
continues during design and construction . 

Braybrooke completed--Iavestigation Notes on the If.iddle 
Watut Road, Morobe District (68313) , the YaIu-Boana Road , Morobe 
Dis t rict (684l4l' part of l~ndi-Ialibu road , Southern Highlands 
District (68417 and the Nantambu Passage road, Vlest New Britain 
(68419). The Uendi -Ialibu road poses considerable problems of 
construction in an area of regular high :rainfall. 
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Proposed Gulf-Southern Highlands Road (68423) 

Braybrooke visited parts of the southern section of the 
r oute by helicopter. 

USino-Cogol River Road . Madang District 

Br~ybrooke inspected the proposed route in March and complet­
ed Investigation Note 69403. Pieters ~lked the cleared a.lignment 
in September (Investigation Note 69403A). The watershed of the Buru 
River is difficult terrain due to the presence of numerous faults in 
shale and mudstone. 

Minj-Kundiawa Road, Chimbu District (69404) 

Braybrooke inspected possible bridge sites on the Kerowagi t 

Kan1g1 and Wahgi Rivers and completed the Inves t igation Note. 

1USCELLANEOUS ENGINEERING INVESTIGATIONS 

Cement Industry - Port Moresby (68412) 

-Braybrooke inspected outcrops of limestone in the Port 
Moresby area throughout the year and collected sampl es for chemical 
analysis . Field assistance and information was gi ven to represent­
atives of companies interested in cement manufacture . 

Ru River Gravels , Gigo-West New Britain (68415) 

Br aybrooke completed the Investigation Note on further work 
on these deposits as a source of concrete aggregate . 

Ntission Point Wharf , Wewak. East Sepik District (69402) 

Braybrooke examined poss ible sources of rock to be used as 
fill and rip-rap for the new wharf. It was estimated that suffic ient 
quantities of reef limestone are available in the Kreer SUb-Division. 

The Investigation Note was issued. 

Slope Stability , Kundiawa, Chimbu District (69405 and 69411) 

Much of the township of Kundiawa is on slopes where land­
s lips have occurred . Braybrooke visited the area twice at the re­
quest of the Department of Public Works. Most of the slips occur 
in weathered mudstone . Damage to buildings in the high covenant 
housing area was however found to have been caused by fact ors which 
do not indicate an imminent landslip. 

-. 
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Advisory Committee on SeismologY and Earthquake Engineering 

Four ordinary meetings and one special meeting were held by 
'the Committee. The special meeting, on 26th Ma.rch , was to meet Dr 
Robert A. Eppley, U.S. Coast and and Geodetic SUrvey and Lt. Gerald 
Ward, U.S.N. of Pacific Tide Party of the U.S.N. The detection of 
tsunamis in Territory waters was . discussed . 

STAFF AND MOVEMENTS 

G.W . D'Addario 

R.F. Heming 

M.G. Mancini 

VOLCANOLOGICAL SECTION 

INTRODUCTION 

On leave from 29th" May to 27th August . 
He attended to administrative dut ies and 
routine activities throughout t he year 
and supervised preparation of the 
Observatory fixed and mob~le s t ations 
for the New Britain Crustal Study 
Project 1969 . He visited Fergusson 
and Normanby islands in April and 
Manam Volcano in October . 

On l eave from 9th September to carry out 
research at the University of California, 
Berkeley , U.S .A. He occupied the 
seismic station at Pakia, Central New 
Britain from 16th March to 20th April 
during the Stages l ' and 2 of the Crustal 
study investigati on . Bet ween 24th 
April and 2nd May he operated the 
station at Toma, Gazelle Peninsula for 
Stages 3 and 4 . He acted as Senior 
Geol ogist during C.W. D'Addario 's 
absence on l eave. 

stationed in Rabaul throughout the year . 
He occupied the seismic station at 
Au ' una from 16th Ma.rch to 20th April 
for Stages 1 and 2 of the Crustal Study 
investigation. Between 24th April and 
2nd May he operated a station near Mt . 
Varzin in the Gazelle Peninsula for 
Stages 3 and 4 . 
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VOLCANIC ACTIVITY 

Manam Volcano 

Activity began in May ~hen thin . dust f~lB occurred between 
Yassa and Kaluguma.. Similar mild activity continued through June 
with dust falls at Tabele and a number of explosions. The level of 
activity increased during July and reached a peak early in August, 
decreasing later that month. 

In September a further increase in activity ocourred and a 
large number of explosions were heard, followed by emissions of ash 
'laden vapour to heights of up to 900 feet. A similar level of 
activity continued thr~out Ootober . 

Langila Volcano 

Two phreatic explosions occurred on 29th September with dust 
laden vapour clouds rising to 1500 feet . 

Other Activity 

No other volcanic activity was reported in the Territory. 

SPECIAL PROJECTS AND lNVESTIGATIONS 

1~chaniBm of icentral Location Usin onl Rabaul Seismolo ioa1 
Data 01 

2200 earthquakes for the period· December 1968 to July 1969 
have been enter.ed on the Rabaul Index Cards. 

Epicentral maps, including information on depth body wave 
magnitude from data provided by the U.S .C.G,S ., for the periods 
January 1962-December 1962 and June 1968 to August 1969. have been 
completed. 

Epicentral maps, including depth information provided by 
the I.S.R.C. for the peri od 1964-1969 have been completed. 

Revision of New Guinea Earthquake Epicentres (66502) 

Near regional and large local earthquakes from 3rd August 
1966 t o 31st June 1967 have been revised and Mark Sense Cards and 
Phase Epicentre Data Forms despatched to the International 
Seismological Research Centre for final processing . 

------------------ ---
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Structure and Geology of Blanche Bay and adjacent Areas (66509) 

During the year the west slopes of the South Daughter and 
the Caldera Wall to Rabalanakaia were mapped. A number of traverses 
were made on the slopes of the North Daughter and a road traverse 
from Vunckanau to Kokopo via Tapipipi was completed. A brief visit 
to Latlat vill~1 west of Vulcan, confirmed the presence of a lava 
flow which outcrops to the south of Taviliu and extends for one and 
a quarter miles fr om Taviliu to! Latlat as a low cliff. The rook 
type is obsidian . The Caldera "Sequence was re-examined and a large 
number of sites were correlated. 

Short-Period Telemetry System (69501) 

A single channel telemetry system comprising an ampli~ier 
and a modulator for the remote unit and a pulse shaping amplifier 
and de-modulator for the recording unit has been designed and teets, 
so far very encouraging, are in progress . Construction of proto­
type units is being compl eted to enable more detailed tests to be 
carried out, including operation under fie l d conditions . 

This short- period monitoring system should finally consist 
of a remote portable unit and a smoked paper recorder linked by radio 
or land line , and it is hoped that, except for the seismometer, the 
system c·ou1d be entirely 90nstruct ed at the Central Observatory 
workshop at very low cost . 

Rabaul Crustal Model for Harbour Warning Network (69502) 

ComPuted distances between shot points and stati ons were 
received from the Bureau of Mineral Resources. D'Addario and 
Mancini checked the analytical method for the location of hypo­
centres to be used with the harbour network stations . Results 
obtained during the last New Britain Crustal Study were used . 

Analytical Method for Location of Regional Earthquake (69503) 

Graphical and analytical methods f .or location of regional 
epicentres were reviewed. A table to facilitate the body wave 
magnitude determination was prepared . A suitable analytical method 
for rapid l ocation of regional earthquakes was selected and the 
solution of the resulting equation forvnlrded to t he Computer 
Application and Data Storage Centre, B.M.R., Canberra for computation. 

Investigation of GARBUNA and PAGO (69504) 

The preliminary investigation will consist of tests on 
suitable foundations for seismometers between Lollo and Pago 
volcanoes and between Garbuna and Wali Plantation; radio link tests 
between each suitable site and Cape Hoskinsj and selection of the 
central station site in Hoskins. I t will be carried ou.t before the 
end of 1969 . 
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Rabau1 Ctusta1 Study Project (67101) 

Two field stations were operational during the N.D.C.S. in 
1Jarch- May, 1969 . Preliminary analysis of seismogram records from 
the Harbour Network, VI.W.S.S., and field stations was completed. 

ROUTINE ACTIVITIES 

SEISMOL(x;ICAL 

About 28 seismogram records per day, obtained from the 
regional network of ' stations (including the C.R.A. station at KobUBn, 
Bougainville Island tvthioh commenoed operation in January, have been 
analysed at the Central Observatory in Rabaul. The Preliminary 
Earthquake Analysis was regularly produced every week. Daily 
telegrams with main information on earthquakes have been f orwarded to 
the Washington Centre of the U.S.C.G.S. for the Preliminary 
Computation of the World-Wide Standard System Network Records. 

Planning for the temporary installation at Rabaul of a 
Willmore mobile network of 10 stations, radio linked to a central 
recording station (records on magnetic tape) , by the Institute of 
Geological Science, London , is completed.- It is hoped that install­
ation will be carried out in December 1969. Comments and suggest­
ions about the geometry of the network and the position of the 
stations Were for warded to the Geophysical Laboratory, I.G.C., 
Edinburgh. The mobile networ k will be integrated with the existing 
fixed array of stations. Results wil l be analysed with a view to 
locating events deeper than 100 km. and of magnitude greater than 
4.8, and small volcanic tremors; and to the acquisition of data an 
focal mechani sm and the progression of seismicity in the region. 

Seismic Activity During 1969 

2301 earthquakes were recorded in Rabaul (RAB) between 
January and September 1969. 

Local magnitude calculated at Rabaul for shocks with clear 
S-P intervals indicated that between January and September, 701 
earthquakes had magnitude from 2.0 to 4 . 9, and 129 shocks had magni": 
tude greater than 5. 0. 

Regional seismicity was at a low level for the first six 
months of the year with isolated peaks of only 16, 17-19 and 16 
earthquakes per day in January, April and June respectively. Since 
July peaks of 15 earthquakes in one day were reached every week, 
with a maximum of. 24 on 8th August. 

Numerous earthquakes shook Esa'ala on Normanby I s land and 
the eastern coast of Fergusson Island PA,'t'ly in April . 5-7 shocks 
per day were felt with 'intensity I-III(MM). Felt shocks were 
accompanied by noise. This shallow seismic activity caused unrest 
among the l ocal population of Oiau Peninsula and Dobu Island, and 

-



villagers evacuated themselves from the coasts around Gomwa Bay and 
Dobu Island . A slight increase i n temperature in the Fergusson 
"Island thermal area was noticed during the ground inspection . 
Seismic records of the Esalale. Observatory showed 7 types of tremors 
with S-P intervals from 1.0 to 1.4 sec ., possibly originating below 
Gomwa Bay and Dobu Passage. On 15th April DIAddario recommended 
that villagers be returned to their homes . 

A swarm type of seismic activity was again reported from 
Esa'ala in Jul ,r . The largest earthquake occurred on 11th Jul y and 
was felt with lntensity IV(MM) in Fergusson, Normanby and Dobu 
Islands . A few of the earthquakes which followed in the next few 
days were felt with an Intens ity of II( MM:) . A Willmore portable 
seismograph "was installed at Budaia between 20th to 29th July . 
Epicentre locations determined independently from Esalala and Budoi e. 
reoords and the results showed that they l ay in two areas , one near 
the Dobu Passage and the other between Cape Dawson and Bomwa Bay . 
These two areas ooinoide with the t wo previous l ocat i ons indicated 
during the April storm. 

Pi l e driving equipment in operation at the new Rabaul wharf 
was clearly recorded at Rabaul WAN and SUL with a period T g 0.3- 0 . 5 
seo. and amplitude A ~ 2mm . 

On 5th January at 2328 hrs (LT) a main earthquake, Local 
Magnitude 7.4 and body vrave magnitude 7 .2 was reoorded at Rabaul but 
no ~elt "report received . The epicentre was l ocated 540 miles south­
east of Rabaul in the Soloman I slands Region with co- ordinates 
8 . 50S ., 159.0~. 

On 8th May at 0817 hr_ (LT) an earthquake Mr.- 5.1 was ~elt 
at Kavieng with Intensity V(M1.!) , Lassul Bay III(MM) and Rabaul I-II 
(In,l) . On 22nd May .S)lOcks.wAre feH.~t Rabau1 at . 0305 hrs (LT ) ' and 
0307 hrs (LT ), the trrst with I ntensity IV(J.1M) and the second with 
Intensity II(MM). Epioentres were placed 85 mil es east of Rabaul 
between Feni Island and New Ireland. 

On 24th JWle at 1330 hrs (LT) a l arge earthquake ],I. - 6 . 2 
was felt at Kailapi with intensity IV(MM) , Lae , Popondetta ~d 
Kikeri with Intensity III(MM). Approximate co-ordinates of the 
epicentre were 5°40 ' S. , 147°10'E. , 380 km. W, SW o~ Rabaul in the 
Vitiaz Strait . Depth t o the f ocUB was in excess of 100 km. 

On 16th Jul y at 2339 hrs (LT) a main earthquake was f elt 
at Rabaul ·with Intensity IV-V(].]!.!) . at Barapmang (Xieta) III (M];!) • 
The epicentre was provisionally l ocated in the area midway between 
New Irel and and Bougainville Island . 

A major earthquake was f elt in East New Britain , New Ireland 
and Bougeinville Island at 1022 hrs (LT) on 3rd August. Felt Inten­
sities ranged from Intensity V(MM) at Rabaul , thrOU/lh IV( MM) on the 
Warangoi, to III (MM) at Kieta . Several after- shocks oocurred 
within 26 hours of the major event . Five of these were f elt in 
Rabaul with Intensities from II(MM) t o IV(MM). 1\; 4.2- 4 . 9 . The 
epicent~al area for this swarm "of earthquakes ~an l ocated 56 miles 
S.E. o~ Rabaul with approximate co- ordinates C05~OO ' S ., 153 OOIE . 

rr 
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On 6th August at 0232 hrs (tT) a large earthquake 11,- 5.8 
was felt at Buka with Intensity IV-V(MM). Kieta V(MM). Rabauf IV(MM) 
and Warangei III(MM) . Several after-shocks with ~les8 than 4.5 
f,ollowed it . Epi centres were legated 18Q miles south- east of Rabaul 
with approximate co- ordinates 0.6 s., 154~. 

Another l arge earthquake ~.=5.8 on 7th August was felt at 
1150 hr. (tT) with Intensity III(MM)' at Rabaul and V(I.lM) at Kieta . 
The epicentr e ~s located ~ust west of Bougain~1l1e :' lblahd', wi~h:· .' · :­
co-ord~ates 05 40'S.t 154 IO'E. 

An earth~uake on 20th August ML-5 .9 was felt at Talasea 
with Intensity VIlMM). The epicentre was located. by the Rabaul 
Observatory j~t west of the Willaumez Peninsula "with co-ordinates 
05°20-5., 149 40' E. The U . S.C.G~S6 determ~tion gave the following 
computed epicentre co- or dinates 5 . 3 S., 149.7'"'E", This epi centre 
coincides with the one given by the Rabaul Observatory. 

. On 7th September a t 1840 hrs (LT) an earthquake ~~'5 . 9 was 
felt at Wakunai , Bougainvil1e Island wi th Intensity III-IVtMM). ' The 
epicentre was aocated in ahe Solomon Islands Region with approximate 
co- ordinates 5 15' S., 155 l O'E. . 

STATIONS AND EQ,l1IPMENT 

Central Observatory, Rabaul 

The air - conditioning plant was non operational from lOth 
to 16th September . During that period the temper ature in the 
Equipment Room rose to 9SoF causing ma1f'unctioning of the trigger 
ampl ifier and secondary chronometer . 

The construction of the new building commenced in February . 
The extension of the Equipment Room and Under ground water Tank was 
completed by the end of August , and the whole construction programme, 
which is behind schedule, should be completed by the end of the year . 

W.W.5.S . Equipment 

A new clock meter was fitted to the programming unit in 
January. Secondary time was introduced on 6th January when the 
streboscope developed a fault . The unit was repaired and primary 
t ime r einstated on 27th February. 

Backlash on all recorders was checked and adjusted in June. 
Cal ibration tests were carr~ed out in August . 

". 
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New Bri tam Crustal Project 

The broadcasting time system was repaired in February . 
Installation of a transmitter for the broadcasting of the signals 
and communications was carried out and the equiprent for two field 
stations overhauled in time for the survey. The technical staff 
potential was completely absorbed by the project, which had top 
priority between 23rd "March and 2nd May. 

Rabaul Harbour Network 

Good seismogram records were obtained throughout the year. 

A day-time/night- time gain change system was introduced in 
January to increase magnification at WAN , SUL and VUL stations at 
night. Amplifiers at TAV and VUL were repaired in February . A 
horizontal component was installed at Tavurvur on 4th April . 

RA- 2 amplifiers were checked and adjusted and a faulty 
modulator at SUL replaced July. 

The equipment was closed down between 22nd-29th July during 
the construction of the extension of the Equipment Room. ldt ·R. 
MUirhead A.N.U., Canberra, visited Rabaul between 15th and 21st 
August to test a set of filters and an amplifier of his construction 
to replace one of the RA- 2 amplifiers . The new amplifier was in­
stalled on trial at WAN station. 

The VHF equipment for TAV was overhauled in September. 

Keravat Station 

KRT station at Karavat High School was closed on 19th 
December 1968 . 

A new site was selected at the rear of the chemistry 
laboratory at L.A.E .S. , Keravat. A vertical variable-reluctance 
seismometer was installed on 21st March and operated throughout the 
Crustal Study Project . 

The three Benioff seismometers were overhauled in the 
Central Observatory workshop. The vertical seismometer coil was 
rewound and the horizontal s adjusted . The seismometers were install­
ed in the ne~ station between 14th and 17th June . 

Ulamona Field Station (The Father) 

Ti1tmeter readings were carried out regularly by the part­
time observer . 

Piva Field Station (Mt . Bagana) 

Regular tiltmeter readings were r eceived throughout the 
year from the part- time observer . 



Agenahambo Station 

The seismograph was operational only from 2nd to 23rd 
February, and from 22nd May to 27th July. Records were very poor 
in July and it appears that the part-time observer was relying on 
main charger to keep the battery charged. This resulted in great 
variation of light intensity with loss of part of each day's seismic 
record. The seismograph was again non-operational from August until 
14th October when J. Mathison (T.O.) visited the station to effect a 
major overhaul. 

Manam Island 

Tabele Observatory 

In January the equipment was serviced and a new ~2rcer 
clock fitted. Water-tube tiltmeter pots were also cleaned. Daily 
information was received regularly. 

War is Statiom 

Telegrams with information on ~~in Vent and Tiltmeter 
readings were received regularly from the part-time observer,although 
it was established that some of these v~re unreliable and steps were 
taken to improve the service. 

Esa' ala Observatory 

The SP film recorded and LF-Z photographic paper recorder 
were non-operational till 19th February. 

Seismic eqUipment operated reasonably well until July, when 
a major overhaul including replacement of parts was carried out. 

In May the air- conditioning plant was overhauled and since 
then has been working more satisfactorily. 

Technical Developments 

The standard installations of two interchangeable crystal 
chronometers to out stations was planned and the first pair 
established at Esa ' ala. In the event of failure of the working unit 
the stand-by unit is automatically switched on . 

The construction of equipment for 3 portable Willmore field 
stations was completed. 

A single channel telemetry SP System was designed and 
constructed in the workshop. -



EDITIIIG AND PUBLICATION 

The editing pr ocess in the Geological Branch was thrown into some 
confusion as a r esult of the partial reorganization of the Bureau in 
November 1968: the princiJXll editor was promoted to another posit i on, and 
because of the intention to transfer the function to another Branch the 
edi ting position Vias held vacant fOr several months, until the pressure of 
work grew so great that a temporary appoi ntment to the position had t o be 
made . 

As a result, the t hroughput has been cons~. derably l ess than usual. 
The l ag has been aggravated. by the receipt of sevefal recal citrant papers , 
whose processing has taken far l onger than was expect ed , and by the over­
loading of the Drawing Offi ce with i llustrat i ons, which has imposed a 
considerable delay in the submissi on of manuscripts to pr eSE; . 

The f ollowing publicati ons have been sent to press during 19691 

Bulletin 56 

Bullet i n 84 

Bullet i n 106 

Bulletin 109 

Bulletin 11 0 

Bulletin 11 2 

Bulletin 11 3 

Bulletin 114 

'Bulletin 115 

Bulletin 11 6 

Report 127 

Report 128 

Devonian and early Carboniferous Brachiopods f r om Western 
and Northern Austra l ia, by G.A . Thomas . 

Geology of the Hodgkinson and Laura Basi ns , Queens l and, 
by F. de Keyser and K. G. Lucas . 

Precambri an Geology of the Kimberley 'Region: The East 
Kimbel.'ley, by D. B. Dow and 1. Gemuts . 

Sedimentology of t he Upper Devonian arid Carboniferous 
Plat form Sequence of the Bonaparte Gulf Basin, by J . J.Veevers. 

Cambro-Ordovician Conodonts from the Burke River Structural 
Belt , Queensland , by E.C. Druce and P.J. Jones . 

Late Upper Cambrian Trilobi tes from the Gela Beds , Western 
Queensland, by J . H. Shergold . 

Nepe i d Trilobites of the Mi ddle Cambrian of Northern 
Australia, by A.A. ~Pik . 

Redlichia of the Ordi an (Cambrian) of Northern Australia 
and New South \'ial es , by A. A. Opik. 

Lower Carboniferous spores from the Bonaparte Gulf Basi n , 
Western Australia and Northern Territory, by G.E. Playford. 

Pa l aeont olOgical Papers, 1968 , by Various authors. 

Geology of the Townsvi l le 1: 250 ,000 Sheet area ,Queens l and , 
by D.H. Wyatt and others. 

Geology of the Ayr 11250 ,000 Sheet area , Queensland , by 
A.G.L. Paine and others . 

m 
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1:250,000 Series Explanator,y Notes: Ayr, Mount Liebig, MOunt 
Elizabeth, Alice Springs, Finke, Mount Coolon, Durham DOVlns. Illogwa 
Creek, Buchanan, Canterbury, Connemara, Daly Waters, Helen Springs, 
Jundah, Windorah, Cambridge Gulf, St. Lawrence, Richmond, Charters 
Towers, Adavale. (20). 

Publications in an advanced state, which may well go to press 
before the end of 1969, included: 

Bulletin 100 : Geology of the Amadeus Basin, N.T . , by A.T . Wells and 
others. 

Bulletin 107 

Bullet in 117 

Report 135 

Report 137 

Report 

Report 

The Lambea Complex, by I. Gemuts. 

Conodonts from the Lower Palaeozoic of the Bonaparte 
Gulf Basin and the Daly River Basin, by P.J. Jones. 

ANARE 1961, Geological Traverse"s on the Mac.Robertson 
Land and Kemp Land Coast, by D.S. Trail. 

Geology of the Charters Towers 1:250,000 Sheet area, 
by D.H . Wyatt and others . 

Geology of the Taroom; Eddystone, and Western ~hn1dubbera 
1: 250 ,000 Sheet areas, Queensland, by R.G. Mollan and 
others. 

Geology of the Tambo and Augathella ' 1:250,OOO Sheet areas, 
Queensland, by If .F. Exon and others. 

Explanatory Notes: 16 volumes in the explanator y notes series 
are ready for press except for their illustrations'. Five or six will 
probably go to press in 1969. 

The success of the annual volume of pal aeontological papers, of 
which four are now issued or in press, has prompted the initiation of a 
s imilar series of geological papers , of which the first volume will go 
to press early in 1970. The editorial group is also encouraging the com­
pilation for pUblication of bi bl iographi es of various facets of Australian 
earth sciences . 

., 
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MINERAL REFORTS GROUP 

As a result of the re-organization of the Branch late in 1968, 
the work of stratigraphic indexing~ mineral indexing and preparation of 
mineral depos! t reports, and maintenance of technical files were 
onsolidated in this group. 

Stratigraphic Index: 

The Stratigraphic Index received a small but steady stream of 
viSitors and enquiries through the year, both from B.M.R. personnel and from 
outside geologists in State surveys, Universities, and companies. 

The Index of Stratigraphic Names of Australia and T.P.E.G. VIas 
maintained through a continuous search of published literature reaching the 
B.M.R. Library. Some duplication of names is still occurring; however, the 
index of names reserved and awaiting publication continued to be useful as 
shown by the decline in the number of invalid names from 33 in 1967 to 18 in 
1968. 

I ssue of bimonthly variations lists by the Index to State Surveys, 
Univers ities , and interested companies continued. These re"cord new proposed 
names and first publication of stratigraphic names. 

A bibliographic· "efer ence card is prepared for each paper indexed. 
This contains an alphabetical list of any stratigraphic names in the paper. 
Duplicates of these cards are sent to appropri ate State Geological Surveys. 
Simil~I cards, containirtg only the bibliographic refer ence , are sent to the 
B.h-f.R. Library for filing under t he heading Author, Subject, and 1:250 ,000 
Sheet areas; the inde}:.lDg of papers according to subject and sheet areas 
is done by the stratigr~Ihic indexer. 

All the State purveys were asked for a list of coal seam names used 
in their S L·ate . Although coal s eams are not in the scope of the strati­
graphic cv ... e at present , these names, especially the well known ones , v/ill 
be taken accountof when 'proposed stratigraphic names are checked for 
ava'ilabi li ty . 

A preliminary 'survey VIas made oj the feasibility of applying computer 
storage methods to parts of the index. 

Wor k on Fasicule 5(h) of the index to the Lexicons of Stratigraphic 
Names has been suspended since December 1968 due to staff shortages. 

Mineral indexipg and mi.neral reports: l\\mlerous enquiries about 
Australian nlJ.n<=!!'al resources were received during the year, and t he occurrence 
and possible occurrence of vari ous COIll!7!odi ties was discussed with COl!lpany 
repreGentatives . 

The simple index to literature on Aus tralian mineral deposits was 
maintained; the proposed information retrieval system for d&ta on Australian 
mineral deposits could, not be put into effect for lack of staff. The 
desi ...... ·-.;lity of adapti-ng the proposed system to computer handling will be 
investi,g;ated because of the envisaged devel opnent of other computer-based 
information systems in B. M.R . . 
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The 'Phosphate' and 'Aluminium' chaJlters of Bulletin 72 \"Iere revised 
and a short note written on oil shale occurrences in Queensland. At the 
request of the \"later, Power and Geographic ' Branch of the Department, 
important new mineral 10caH ties were added to the Mineral Depos! ts map of 
the map, and the commentary on the map was revised, Supervision of 
compilation of the Metallogenic Map of Australia continued. 

Technical Files: Recording and indexing of unpublished data in the 
technical file system continued. The files now keep one copy of Arodel 
reports, which previously were stored in diverse places. Use of the files 
by staff of the Branch and of other Branches is increasing. 

,. 

• 
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COMPUTER APPLICATIONS 

The development and adaption of computer programs to assist 
in the analysia and interpretations of geological data was continued. 
In addition a considerable amo~t ' of time wae spent on the maintenance 
and revision of existing programs, gaining ' experience in their use, 
and assisting other geologists to use them. 

A report describing the geochemical variation of the Fountain 
Formation was completed. Work is in progress to determine the geo­
chemical variation in siltstones of Upper Proterozoio age in the 
Kimberley Region of Western Australia, based oil. a set of 180 samples 
'!ihioh were collected by a nested sample design. The concentrationa of 
the major 'oxide's and -trace elements were determined at A.M.D.L. and in 
the B.M.R. Laboratories. X-Ray diffraction charts for each sample were 
pre~red by G. Berryman, and methods for thei~ quantitative interpreta­
tion are being investigated. 

A project to demonstrate the use of the C.D.C. Software 
package INFOL for the storage and retrieval of palaeontological 
references was completed. An investigation was begun on the use of 

-tb~s system to index B.M.R. Publications, 
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TRANSIT ROOM AND SAMPLE SUllMISSION 

One function of the transit r oom is to send on to the 
appropriate contractor or group in B.M~R. samples submitted for thin­
sectioning or detailed laboratory work, ' and to arrange, where necessary, 
the appropriate financial documentat19n. An average of about 1000 
samples are handled Bach month. 

Plans were made 80me years ago to store sample info~tlon 
on punch cards, but were only partly implemented. .The system proposed 
was reviewed during the year, with the object ' of using computer 
storage and retriev:al methods f or ~ample data • . 'lhe sample Bub:n1ssion 

··form has been re-dssigned as a first step towards use of these 
techniques, and card-punohing of data on samples will begin when the 
re-designed form comes into use. The transi·t room officer will be 
responsible for this wor~. 

,. 
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GEOLOGICAL DRAFTING 

1. Sheet Maps 

2. 

(a) 1:250,000 Series 

14 sheets published (including 1 reprint) 
14 sbeets in press (including 1 reprint) 
18 sheets fair drawing in progress. 

(b) 1.63,360 Series 

2 sheets, fair drawing in progress. 

(c) 1:500,000 Scale 

Amadeus Basin 
Cape York - Maar 
Tambo. - Augathella ~

2 sheets), fair drawing in progress 
1 sheet) fair drawing in progress 
1 Sheet), fair drawing in progress 

(d) Australia and Oceania 115,000,000 Series 

Sheets 6 , 7, 11 and 12, reprinting. 

(e) ~~tallogenio Map of Australia & New Guinea, 
Tectonic lI1a.p of Australia & New Guinea, 
World Geological Map (Australia. only) 

Preliminary Maps 

(a) 1:250,000 Scale 

16 sheets (plus Hlayout 
2 sheets in press 

14 sheets in progress 

(b) 1:500,000 Scale 

1 sheet printed 

(0) 1:1,000,000 Scale 

1 sheet published 

s heet") published 

compilation in prqgress 
compilation in progress 
compilation in progress. 

3. Photopeological Maps, '1:-250,000 Sca.le 

3 sheets 
2 sheets 

. , 
completed . ~ 

in progress 

4. Drawings for Recorda, Reports, Explanatory Notes and Bulletins. 

510 drawings completed 
52 drawings in progress 
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5. Staff 

Chief DraftsIIBn Grade 2 - 1 
Chief Draftsman Grade 1 1 
Supervi~ing Draftsmen 4 
Senior Draftsmen 5 

Draftsmen "Grade 2 6 (plus 1 aoting as Senior .ith 
Petroleum Exploration Branoh) 

Draftsmen Grade 1 5 (plus 1 National Service 

Drafting Assistants Grade 2 - 4 
D~fting Assistants Grade 1 ~ 3 

Trainees 4 

(plus 1 Leave without pay) 

• 

" 
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