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SUMMARY

This Record summarizes the work of the Metalliferous Section
from November, 1965, to October, 1966. Figures 1 and 2 show areas investigated
during 1966, and those which it is proposed to cover in 1967.

Regional mapping continued in the Kimberleys, and was started in
Cape York Peninsula and in the Sepik River region, New Guinea. In the -Papuan-
Ultramafic Belt one geologist continued reconnaissance mapping. Semi-detailed

" mapping of the Herberton, Mount Garnet, and Ravenswood 1-mile Sheet areas,

Queensland, was completed. Detailed geological mapping, auger drilling/
geochemical sampling, and diamond drilling continued in the Rum Jungle area.

A six weeks' training course was introduced to show new appointees the functions
and laboratory facilities of the Sectlon, as well as something of the work of

the other Branches.

Highlights of . the year 1ncludod pioneering the use of Jet boats
for geological work in New Guinea; completion of about 90 percent of the
reconnaissance mapping of the Papuan Ultramafic Belt, and the discovery of
copper-nickel sulphides within it. The Ultramafic Belt can be upgraded to an
important propsecting area for sulphide depositsy intrusive contacts appear
to offer most promise. Thirty-eight samples for isotopic dating were collected
in New Guinea. In the West Kimberleys a small kyanite deposit was dlscovered,
and the Yampi iron ore deposits were shown to be the stratigraphic equivalent
of the Elgee Siltstone; three new Mesozoic lamproite plugs were found in
Precambrian rocks. Mapping in Cape York Peninsula showed that the area is
occupiid by high- to medium-grade metamorphic rocks intruded by several types
of granite; a camp manager was attached to the party with some successs: he
set up and struck camp, and attended to day to day administrative matters.
In the Herberton-Mount Garnet area, several new granite bodies were delineated,
and in the Ravenswood area a broad geological control for most of the mineral-
ization was established. ' At Woodcutters, near Rum Jungle, four dlamond drill
holes intersected sulphide mlnerallzatlon, and five drills are now worklng in
the area.

Progress was made with the direct-reading spectrograph after
air-conditioning problems were overcome. .In the chemical 1aboratorv the sig-
nificance of cold extractable metals for geochemical prospectlng was investigated.
The X-ray laboratory is now established in the new building. Isotopic dating
of samples from Australia,; New Guinea, and Antarctica continued in co-operation
with the staff of the Australian National University. The Baas-Becking Geo-
biological Research Group had a serious sot-back when fire destroyed laboratories
nearing completion.

Dr. K.E. Eade, of the Geologlcal Survey of Canada,ls -attached to
the Bureau for a year under an exchange agreement; P.W. Crohn has been
seconded to the Canadian Survey for the same period. -

Laboratory activities contlnued to be hampered by lack of technical
officers and technical assistants to carry‘out the more routinée tasks.,
Exploration companies continue to offer attractive salaries to our staff, and
this, coupled with the lack of a professional structure in the Branch, has had
an unsettllng effect - officers should'have the opportunity to advance to at
least Class IV status.

Pre o AN
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REGIONAL PROJECTS

FIELD WORK

KIMBERLEY- PROJECT, W.A.

- In 1962 the Bureau, in conjunction with the Geological Survey of
Western Australia, began a programme of systematic regional geological
mapping of the Kimbe¥ley region of Western Australia. In {1966 this programme
-was continued with the mapping of parts of the Yampi, Charnley, and Lennard
River 18250,000 Sheet areas by the West Kimberley Party. Mapping has now been
completed in almost all of the 15 map sheet areas of the Kimberleys. The
small amount of field work remaining is scheduled for completion in 4967.

Bulletins are at present in the course of preparation describing
the geology of the East Kimberley and of the Kimberley Basin.

WEST KIMBERLEY PARTY

D.C. Gellatly (Party Leader); J.:Sofoulis and R.A. Farbridge
(G.s. W)A.), G:M. Derrick and C.M. Morgan (B.M. R.), A. Tatarow (draftsman,
B.M.R. L] " ’

Field Activ1ties.

During the field season the party was engaged ins=

(1) Reg10na1 geological mapping of the Yampi 1s250 000 Sheet area,
and parts of the Lennard River and Charnley 1:250,000 Sheet areas.

(ii) The investigation of the surfacé and subsurface hydrology of
the above areas, and the selection of water bore sites.

(111) ‘The. collection of a prelimlnamy batch of age determination
samples ‘from the West Kimberley area.

Geologz

The rocks in the area mapped are almost all of Precambrian age.
Phaneroz01c rocks lying to the south of the area have been mapped previously
and were not included in this survey. The Precambrlan geology of the area is
summarized in Table 1,and the distribution of the principal rock units is
shown in Fig. 3.

;Lower Proterozoica The Halls Creek Group consists of greywacke, shale, and
siltstone which have been strongly folded, and metamorphosed. Grade of meta-
morphism is mostly low, but a belt of hlgh-grade metamorphics with andalusite,
garnet, staurollte, and chloritoid, is present along the southern margin of

the area. Three phases of metamorphlsm, ranging from essentially thermal to
~mainly dynamic and retrograde, aré recognised. The Whitewater Volcanics
consist of a series of autoclastic quartz—feldspar porphyries interbedded with
rhyolite and tuffaceous s11tstone. Rhyolites. are apparently more abundant

than in the East Kimberley. The’ Lamboo Complex cons1sts of several distinct
'types of granite and intrusive quartz-feldspar porphyry, and small areas of
basic intrusives. The acid rocks of the Lamboo Complex; intrude both the

Halls Creek Group and the Whitewater Volcanlcs, and consist mainly of porphyritic
biotite granite and medium-grained quartz-feldspar porphyry. The basic rocks
include folded, stratiform,amphibolitized dolerite (Wbodward Dolerite) intruding
the Halls Creek Group, noritic gabbro 1ntruding granlte, and abundant dolerite
dykes cutting the Halls Creek Group, the Whitewater Volcanlcs, and the granites.

' -
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Carpentarian. The Speewah Group found farther east is absent in the area
mapped. The lower formations of the Kimberley Group are similar to their
lateral extensions to the east, but the upper formations show considerable -
facies changes, mainly within the Yampi Sheet area. The Warton Sandstone -
includes prominent siltstone beds. The Elgee Siltstone locally has a 40-=50ft
thick basal conglomerate. This conglomerate transgresses the Warton Sandstone, »
and locally rests disconformably on the Carson Volcanics. The Yampi iron
ores occur in the upper part of the Elgee Siltstone, but away from the known
ore deposits the Elgee Siltstone contains only minor amounts of iron. The
lower part of the Pentecost Sandstone shows lateral variations from quartsz
- ‘sandstone to siltstone. The upper part consists of quartz sandstone and
.*siltstone, with a hematitic sandstone facies in the north, particularly on
.. the islands of the Yampi Sound area. Minor glauconitic sandstone is also
present. : -

Sills of Hart Dolerite and Juramma Porphyry* intrude the Kimberley
Group rocks. The Juramma Porphyry, a coarse-grained quartz-feldspar porphyry,
- intrudes the Elgee Siltstone,and is found only in the'Yampi.Sound area.

Carpentarian and/or Adelaidean. The Oscar Range Succession crops out as an
~elongate inlier separated from the rest of the Proterozoic rocks by an area

of Devonian limestone. The succession consists of five groups of beds
separated from one another by faults or areas of no outcrop, and is charact-
~erised by ‘cobble conglomerates at “two dlstlnct stratlgraphic levels. The
“lower conglomerates (Ellendale Beds*) are probably molasse=type deposlts,
whereas the upper ones (Elimberrie Beds*) are associated with siltstones and
* dolomitic limestones, and may possibly be of glacial origin. A further series
" ' of conglomerates (Nlnety-seven Mile Beds*) may possibly be equivalent to the
-'Ellendale Beds.

No correlatlons can be suggested at present with the Kimberley Basin
succession to the north, but the Linesman Beds* are, in part, lithologically
‘similar to the O'Donnell Formation; €.8., around Inglis Gap in the King Leopold
Ranges to the north. The Elimberrie Beds may possibly be. equlvalents of the
Egan Formatlon of the Mount Ramsay Sheet area to the east.

:)v

Economlc Geo gx

' ' The only mlneral deposits at’ present belng worked in the area are
the iron ore deposits of Cockatoo and Koolan Islands.in the Yampi 13250,000
Sheet area. The Napier Lead Mine in the Lennard River area ceased production

in 1965, but work thers is expected to resume next year. ~Small tonnages of
copper have been mined from prospects in the Yampi 13250, 000 Sheet area,
prlnclpally from Coppermine Inlet, Small amounts of tin have been recovered
from the Hawkestone Creek area (King 8 Sound T1n Mlne), and mica from Gussy s
Find, near Napier Downs. : :

N

A kyanite dep051t estlmated to contaln about 50 OOO tons of bladed
kyanite has been found in the Hawkestone Creek area, where it occurs at the
contact of Woodward Dolerite and Halls Creek Group phyllites. Detrital emery
_boulders have been found in a similar geologlcal getting a few miles south-
west of Mount Broome. . _

“In addition, ee#erai brevdougiy‘uhreported minor' showings of copper
have been noted, but none of these is likely to be of economic significance.

Geochemical stream sedlment sampllng at %amlle intervals has been
carried out over much of the area by Pickands Mather Interrational. Fdllow-up
work in connection;with- this is in progress,. and.results are not yet available.
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SUCCESSION

RANGE

TABLE 1

PRECAMBRIAN STRATIGRAPHY OF THE WEST KIMEERLEY AREA

CARPENTARTAN AND/OR ADELAIDEAN

Unit Thickness (feet)

Te | 3500+

6. 500
i
5 300
Elimberrie Beds* 4. ‘Up to 1200
3.0 100-600
2 - 400
1o 700

Lithology

Quartz-feldspar porphyry
and rhyolite

Quartz sandstone and
siltstoney thin ironstone
beds

Cobble and boulder conglo-

merate with silty matrix

Phyllitic siltstone

Quartzite, feldspathic
sandstone -

Cobble conglomerate, sili-
stone, and cellular
limonitic sandstone

Limestone and dolomites
feldspathic sandstone and
shale interbeds

Probable Unconformity (Faulted)

3w 5 650
Christophers Beds* 2, 800
1. 4000?

OSCAR

Rélationé Underféih .

. Siltstone with thin sand-

stone interbeds; overlaps

“on .to 1 above

Siltstone and feldspathic
sandstone

Siltstone and shale

Linesman Bedsx | 3.0 1600(+)
| 2. ?

1. 2500

" Relations Uncertain

 White qﬁartz sandstone
Shale and siltstone

Purple-grey quartz sandstone;

minor siltstone and pebble
conglomerate i

4, 500

3. 1000
Ninety-Seven Mile Bedg¥ 2. 500

1. 50-100

Probable fault

Quartzite
Cobble conglomerate

Phyllite with minor cobble
conglomerate

Amygdaloidal, epidotised

~ "basic volcanics




TABLE 1 (cont.)

CARPENTARIAN AND/OR ADELAIDEAN (CONTINUED)

Ellendale Beds¥*

5e 20007

4, 700-4000
3. 8007

2, 1000-20007
1. 500(+)

(Underlies Elimberrie Beds - Unit 1)
Unit Thickness (feet)

Lithology

Siltstone and shale

Cobble conglomerate with
sandstone interbeds

Sheared feldspathic sand-
stones minor siltstone
and hematite lenses.

Massive, bale grey quartz
gsandstone

Dark grey-green phyllite
(metabasalt?)

CARPENTARTAN OR ADELATDEAN

Juramma ¥

Quartz-feldspar porphyrys

INTRUSIVES INTO Porphyry . intrudés Elgee Siltstone
KIMBERLEY GROUP around Yampi Sound
Hart' Extensive sills of
Dole;ite tholeiitic dolerite
CARPENTARLAN
Pentecost 3250 Quartz sandstone, s11tstou%
Sandstone ‘ : hematitic sandstone

KIMBERLEY GROUP

Elgee Siltstone: ,
400—550 ‘

Warton Sandstone
800-1700

" Carson Volcanlcs

King Leopold  3000-
Sandstone © 4000

1100—2000 ‘,;t‘

vv511tstone with thin sand-
- stone interbedss;

localised conglomerate at
base; hematite ore on
Yampi Sound islands -

. Quartz sandstone with minor

siltstone and feldsapthic
sandstone

Aﬁ&gdaioidal basalt; tuff
and ‘agglomerate; interbeds
of siltstone and sandstone

”Quarfz sandstone

LAMBOO COMPLEX

LOWER PROTEROZOIC
Bagic Intrusives

Acid Intruasives

Whitewater
Vodcanics

Halls Creek Group

Amphibolitised dolerite,
noritic gabbro, diorite,
dolerite dykes

Porphyritic and non-porphy-

‘ritic biotite granite and

tonglites quartz-feldspalr -
porphyry o u

Quartz—feldspar porphyTy,s

rhyolite, tuffaceous silt-

stone ,

 Andalusite, garnet,and stau-
- rolite mica schist; phylllue,
. greywacke, shale,and '

siltstone

¥ Nomenclature not formalised



o .promlsing dry season.

=3
NEW GUINEA REGIONAL MAPPING

At the beginning of the year a review was made of the unmapped -
areas of New Guineaj,and of the availability of airphotographs; as a result
a five-year programme to map the larger areas was laid out. A number of’
smaller, unmapped areas will be mapped mainly by the New Guinea Resident
Staff.,

It is hoped at the end of the programme to have sufficient data
to compile a geclogical map of the Territory of New Guinea which will be
accompanied by a Bulletin describing the geology. A start has been made on
the compilation of the map. -

. Aerial Photography

Planning of thé regional work is hampered by the lack of air-
 photographs in, critical regionss: these regions include the western part of
the South Sepik Region and a large area east and south—east of the Yuat River.

Although a programme of aerial photography is béing’ ‘undertaken
progress 'will necessarily be slow if the present policy’ of worklng only in
the-wet season (October to April) is continued. Durlng_the past three years
* the aerial photography team has been withdrawn at the onset of the dry season
(May to September). - The wet season offers almost no chance of the necessary
cloud-free conditions, as shown by the small amount of photography done in
the period, and it is essential that the photography be done in the much more

o]

‘ Sepik Party (D.B. Dow, J.A.J. Smit, R.P. MacNab, and J.H.C. Bain)'

. The Sepik Party started mapping-the largest blank on the geological.
map of New Guinea .which covers an area about 250 miles long by about 50 miles
wide in the unpopulated mountainous region south of the Sepik River (Figure 4).

, This area ‘was largely unexplored, and almost nothing was known of the geology.

Jet-Boats

The area posed formidable problems in logistics, as the only access
from the supply centres of Angoram and Ambunti on the Sepik River involves
over 100 miles of river travel. Canoes powered by outboard motors are the
normal means of transport, but these are slow, and the outboard motors
susceptible to. damage from logs and other underwater obstructions. Helicopters
were considered, but the cost of working out of Angoram would be prohibitive,
and working from an advance base camp would pose the same logistics problems.

It was therefore decided to use Hamilton jet-boats, both to supply
an advance basé camp close to the southern mountains, and to gain access as
Vfar as possible into the mountains by way of the tributary streams.

The boats are propelled by a jet of water which is drawn in through
ca ngll in the bottom of the boat near the stern, and is expelled above
‘water-level at the rear. The boat is steered by deflecting the jet to the left
or right, and is reversed by deflecting the jet back under the boat. The
advantages of the jet-boats over conventional craft are their extreme manoever-
ability, -and their completely smooth under-surface with no projections to be
damaged by under-water obstacles. The boats can travel in less than four
inches of water while plalnlng. Power is supplied by conventional car engines
slightly modified for marine use: The Sepik Party was equipped with two

Pride 16-foot fibre-glass hulls (Fig. 5) driven by Holden 179 engines, and a
Hamilton 20-foot fibre-glass hull driven by a 250-horsepower General Motors

V8 truck englne. .
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The performance of the boats exceeded expectations, and both
Government and private organisations have followed the Bureau's lead, and
are equipping with jet-boats in New Guinea.

Approximate running costs of the Pride boats for the 300 hours'
running that each boat did during 1966 is given belows

Amortigzation of boat, spares, and tools

over two years 4 , A $ 1500
éetrol and oil _ . | . ~ 700
Wages for driver-mechanic | e 1000
Repairs and maintenance . | . _199

- S 83900
Running costs per hour $ 13.00

Geologz

The only available information from the whole of the South Sepik
Region was gained by German explorers before World. War I.  They made
collections of diorite and schist, and ‘since then ‘the area has been ‘shown on
geological maps as Palaeozoic basement rocks. Probably the most important
result .of our mapping was to show that the rocks are almost all little-altered

4

sediments of’ Mesozoic to Tertiary age, intruded by dioritic, gabbroic, and ultra-

maflc rocks.,

The geology is dominated by large west—north—west-tremding faults
which have broken the region into a series of'horstS'and grabens.

The horst between the Maramunl and Yuat Rivers contains the oldest
rocks of the reg1onz these are the Middle Trlas91c Yuat Shale which contalns
well preserved Ammonltes, and the Upper Tr1ass1c Kana Formatlon.- The M630201c
crops out in'the mlddle reaches of the Maramni Rlver which proved’ 1naccess1blei
to- the Jet—boats.;‘Thls area w1ll be mapped by means of a helicopter in 1967.

Little is known of the rocks easv’of the Yuat Rlver. Only a small
area’ was mapped, and this consisted- of basic voldanic rocks and 1nterbedded
sediments which we have called the Keram Beds. The rocks are probably Upper
Cretaceous in age.

The area west of the Maramuni River is composed'of Upper Cretaceous
to Lower Tertlary marl,. 511tstone, and llmestone, called the Lagaip Beds,
which are unoonformably ‘overlain by the.Karawari Conglomerate, a polymiet - - .
conglomerate containing’ patches of agglomerate and rother‘basic volcanlcs.f%This[
is almost. certainly the equlvalent of the Lower’ Miocene Burgers Formatlonﬁ '
found to the south.-' : ; u; b ;;J.- LT T

The large extent of the dlorltlc 1ntru31ons sampled by the German
explorers was unsuspected. They were intruded in Lower Miocene time, and
they are mostly diorite which grades in" places into granodlorlte and gabbro.
Large bodies of serpentinized peridotite were mapped in the western part of
‘the area. Where examined the peridotite bodies had faulted contacts with the
Lower Tertiary sediments, but large bodles farther west, which were found
during' a reconnaissance into the April River, appear, from photo 1nterpretat10n,
to intrude the Tertiary gedimented” .o, Fc Ly L Wl el :

Economic Geology

Most of the area . mapped appears to offer llttle hope of" economlc :
deposits of mlnerals, especially in view of the dlfflculty of access. '

Traces. of. .copper mlnerals were . found at several localities, but
none seems worthy .of. further attention. The most W1despread mineralization
was found in the Keram Beds, and areas where’ these rocks are intruded by
dioritic rocks are considered to offer. the best prospects for finding economic
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concentrations of copper minerals. The area east of the Yuat River is there-
fore promising, and it will be mapped as soon as air-photographs are available.

Gold occurs in most streams draining the dioritic rocks, but the
steep bottom gradients prevent the accumulation of economic deposits. The
best prospects were found in the previously unexplored middle reaches of the
April River, but in the short time we had in the area no appraisal of the
alluvial gravels could be made. Platinum occurs in almost all the streams
draining the ultramafic rocks, but dish prospects are poor.’
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PAPUAN ULTRAMAFIC BELT* T.PN, Go”
- (H.L. Dav1es)

."_
1

- The Ultramafle Belt is a body of maflc and ultramafiec rook 250
mlles long and up to 25 miles wide which forms a chain of mountain ranges on.
the north-eastern side of the Owen Stanley Range in .eastern PapuamNew Guinea.
I extends from Salamaua (7 03'S., 147 O3'E ) to the. Bonua Rlver (9 5018.,
149 08'E ) as cutlined on the aocompanylng map (Figo 6). .

‘ hwow s _ g

The.Belt waS‘emplaced by faulting in early Tertiary time. It may )
be an up-faulted segment of oceanic mantle; the scale of tectonic activity .
in the region is compatible with such an origin. Rocks in contact with tke
Belt are basaltic vclcanics, with minor limestones, some of Upper Cretaceous
age, .and sialic greensohlst metamorphlcs some of -which are Juras31c—Cretaoeous.

3 ,In 1966 H.L. Davies completed the second year of a three«year
.programme of geological mapping, geochemical sampling, and petrologiecal study
of the Belt, and J.S. Milsom made a gravity surveyo The main points arising
from Davies' fieldwork are listed below: . ‘ T

The mafic rocks (gabbro, norite) are intrusive into the ultramafic
rocks (peridotite, pyroxenite), and layering in both is thought te be tectonic
rather than the result of crystal accumulation. No evidence was found for a
. gravity-differentiated sequence (from mafic at top to ultramafic at bottom)
or for layering due to gravity settling of crystals from magma.

The basaltic volcanics and associated limestones which crop out
adjacent to the Belt may represent the oceanic crust which covered the
plutonic rocks before their uplift. Gabbro intrudes the basaltlc volcanics®
in places.. Some of the limestone is Upper Cretaceouso

. Emplacement of the northern half of the Belt may be explained by
_ horizéntal movement from east to west ‘of a, segment of oceanic mantle, which
was forced upward by -collision with the slallo core of eastern Papua - New
Guinea. The south-eastern half of the Belt has a completely different
tectonic styles blocks of peridotite are emerging vertically, like salt
diapirs, through the volcanic and alluvial cover. Horizontal subcrustal
forces may be the cause of these anomalous tectonics.

|
P

The Mount Dayman-Mount Orian mountain block cons1st§ of moderately
schistose basaltic volcanics and minor assoclated llmestones,fsome of which
are oﬁ Upper Cretaceous ageo.

The Goropu Mountains (Mount Suckling block) comsist of chleritic,
epidotic, and minor caleic schists which may be the metamorphosed -equivalent of
the Dayman-Orian volcanics and limestones. The "Goropii Metamorphics", as
these are known, thus appear to be mostly simatic,and should not necessarily
be equated with the 'gialic Owen Stanley Metamorphics.

Diorite which intrudes gabbro and volcanlcs at Ku1 1n the Bowutu
Mountains has been dated by A.W. Webb at 55— 2 meyo.

Nickel sulphides occur in a sulphide-bearing shear-zone in altered
.perldotlte surrounded by gabbro, on Doriri Creek a tributary of the Adau River
(9 50 8.5 '148°43'E. o A chip sample assayed 2.6. percént hickel over a 25 foot
width (J.R. Beevers, Laboratory Report No. 25). "The nickel mineral -is' '
violarite, (Ni, Fe) 49 identified by J.A. McDonald.  R.P. Macnab found nickel

* Formerly "Paﬁpan Basic Belt" or "Papuan Ultrabasic Belt".

R 2l
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sulphide boulders (heazlewoodite, pentlandite) in the Domara River drainage
seven miles to the west. Conzinc Riotinto of Australia are investigating the
prospect. ~ : S
" Copper and nickel sulphide indications have been found over a large
part of the eastern Bowutu Mountainsg. Mineralization is commonly concentrated
in and around basaltic xenoliths in gabbro. Chalcopyrite, pyrrhotite, and
pyrite occur in basalt boulders in the Sakia River north-west of Morobe patrol
post. These boulders are 3 to 4 feet across, and contain 10 to 40 percent

of sulphide.. Some of'the basalt is brecciated, and the matrix of the breccia
ig rich in sulphides. The type of mineralization is similar to that in the
Waria River, Papua, where chalcopyrite and other sulphides fill fractures and
Jjoints in basalt, and gossan was found over an area measuring 200 by 40 feet.

Sulphide-bearing boulders were also found in the middle -and lower
reaches of the Paiawa, Saia, and Buso Rivers, where pyrite, pyrrhotite, and
chalcopyrite occur in fine-grained dclerite xenoliths in gabbro, in quartz
diorite, and in quartz veins, some of which also contain galena.

The tremendous potential of the helicopter for wapping in this
difficult terrain was only ful]y recognised as the season progressed. lany
~days of unproductive walking were saved, and work which had been scheduled for
1967 was completed. A. good pllotngeologlst relationship is essential for
“this sort of work; in this we were fortunate to have the skill and composure
of Captain Evans of Crowley Airways.

Dav1es was in the Territory for six weeks in January-February, and
from mid-April to the end of November. He spent 24 weeks in the field,and
took regular field breaks in Port Moresby (one week each month) to prepare
- maps, and draw up reports, etc..
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CAPE YORK,: -QUEENSLAND . ’ -

A

Between 22nd May and 10th October, 1966, the Cape York party mdpped
at- 18250, OOO scale the igneous and metamorphic rocks of the Walsh, Hann Rlver,
_ and Ebagdbla 13250,000 Sheet areas; in the southern part of the Cape York
+ Peninsula, ﬁ%tween latitudes 14 and 17 S« The party was composed of D°

‘Palfreyman, I.: Pontlfex, D. Trail, W. Whitaker (Geological . Survey of Qubens-
land), and W. Willmott, together with-a-camp mAnagers draftsman, mechanlc,
2 cookp leadlng hand, and four.field hands.-:

: in the ‘southern pari of the area mapped.- (Flg. 7)9 the main outcrop
'.of metamorphic and’ igneous rocks is'a sub-circular inlier. about 30 miles
' across, informally named the Yambo inliers: This occuples the north-east
~corner of the Walsh 13250,000 Bheet area»and the south_east corner of the Hann
~ River 13250,000 Sheet area, and extends a. short distance onto the" Mossmann
- ~and Cooktown ?3250 000 Sheet areas. v %y Y

: . In the northern half of “the: Hann River and in the Ebagoola 13250 000
“~Sheet areag, igneous and 'metamorphic’ tocks are exposed in a broad north- :
‘. +trending belt, about 40 miles wide, which continues northwards into the Coen
. 18250,000 Sheet area.: The eouthﬁ“;;end of  this belt -is separated from the
Yambo 1n1*er by M950201c sediments. »

i

REGIONAL4GEOLOGY

. Yambo inlier 2 ‘o

The 1nlier is bounded on lts eastern 51de by the Paiaeozolc sediments
of the Chlllagoe Formation, which are separated from it by the Palmerv1lle
;. Fault. Coarse~grained Mesozoic sandstone forms the northern and north—western
"" boundaries of the inlier, and fine-grained Mesozoic sediments form its south-
western and southern boundaries. ,

_ Biotite-quartz-feldspar gneiss 1nterbanded with quartzite and
amphlbolite forms a belt several miles widei'along-the eastern boundary of the
inlier. Another north-trending belt of blotlte—quartznfeldspar gneiss and
schist occupies the central part of the inlierj; it does not contain regular

and concordant hgnds of amphibolite, and appears to be less intensely deformed
.ﬁmﬂmetamorphosed ‘than the gneiss in the east.

Sillimanite-muscovite-quartz schist interbanded with quartzite
forms bodies, up to 8 miles across, in both belts of biotite-quartz-feldspar
 gne1ss. Mnecov1te-bear1ng quartz-feldspar schists and gnelsses are in places

aesoclated with biotite~quartz-feldspar gneiss.

Small dykee of doleritic rock are common in places throughout the
inlier, and in the central belt of biotite-quartz-feldspar gneiss and schist,
irregular masses of dolerite or amphibolite range up to a few miles in width.
All these rocks are composed of roughly equal amounts of feldspar. and dark
maneral, either amphlbole or pyroxene,,

5 An elongate body of muscoyite—blotlte granite runs through the inlier
--from north to south, and separates the easterqaand central outcrops of biotite~
quartz-feldspar gneisse. The granite is a light grey, medium-grained, and even-
grained rock, with a falnt -foliation -in places. . Along its eastern margin

it grades into ] iot1te~quartz—feldspar gneéissy . 1ts western margin is sharp,-
’and is partly deflned by -a zone of ap11te and pegﬂatlte.

Biotite~muscov1te ‘granite- forms ‘a large, 1rregu1ar body occupying
much of the north-western quarter of the inlier. The granite is light grey,
medium-grained to coarse-grained, and porphyritic, and contains variable
proportions of phenocrysts of potash feldspar andsof ‘tuscovite spotted with
biotite. Smaller bodies of similar granlte intrude biotite-quartz-feldspar
gneiss and sillimanite-muscovite-quartz-schist,. -
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Muscovite granite, generally light grey and coarse-grained, forms
a body 1 mile across on the western boundary of the inlier, and brecciated
muscovite granite is associated with fine-grained acid igneous rocks, possibly
of Permian age, at the south end of the inlier.

The fine-grained acid igneous rocks form scattered dykes cutting
gneisses, and closely similar tuffs and possible lavas of rhyolitic or
trachytic composition extend aiong the Mitchell River from the Permian Nychum
Volcanics of the adjacent Mossman %3250,000 Sheel area.

Northern belt

The northern belt of wetamorphic and igneous rocks, up to 50 miles
wide, extends from the centre of the Hann River 1:250,000 Sheet area northwards
for 100 miles to the northern boundary of the Ebagoola 13250,000 Sheet area,
and probably continues over 100 miles farther north to Temple Bay, north of
Iron Range.

A large body of granite, over 100 miles long and between 5 and 25
miles across, forms the bulk of the eastern part of the belt. = The western
part is composed predominantly of mica schist. Bodies of sillimanite-bearing
" schist and quartzite, several miles long, are common in the northern part of
the belt and on the eastern marg1n of the granltea

"
i

The belt. is bounded on the west and south by ‘sandstone and silt-
stone, part of which has been mapped as Cretaceous by Lucas (de Keyser and
Lucas, 1965). On the east the belt is bounded by poorly consolidated sediments,
whose age may be Quatermary.

The granite is predominantly muscovite~biotite granite, massive,
medium-grained to coarse-grained, and even-grained. :In places muscovite is
the more abundant mica. Porphyritic phases; containing phenocrysts of feldspar
or blocky 1ntergrow+hs of quartz and feldspar; occur in places near the wargin
of. the granlte. Garnet-miscovite granite-pegmatite occurs in the granite and
in schists in contact with it, and may also be concentrated near the margin of
the granite body. '

Within this muscovite-biotite granite a large body of biotite
granite and hornblende-biotite granite extends for 30 miles along the trend of
the wain granite body. The contact between the muscovite-bearing granite and
thg other granite has not been observed, but-.is;probablyisharp. .

Near the northern boundary of the Ebagoola Sheet area shearing is
common -in the eastern part of the granite body. The Bhear-zones trend north-
west, and the granite is mylonitised in places. v

The area occupied by granite also contains many acid or inter-
mediate dykes, mostly no more than 20 feet thick, and a few hundred feet long.
The dyke rocks are generally very fine-grained; some contain small feldspar
phenocrysts. A few dykes of microdiorite may be related to a circular mass of
microdiorite, a few miles across, which crops out among (?)Quaternary sediments
a few miles east of the margin of the main granite areéa.

In the northern part of the Hann River 1:250,000 Sheet area several
bodies of granite, up to a few miles across, intrude mica schist. They are
generally ‘muscovite-biotite granite or biotite granlte, their contacts with
‘the schist are sharp, and most are bordered by a zone up-to half a mile wide
in which reefs of milky quartz abound and the schist is silicified in places.

The mica schist which forms the bulk of the western part of the
belt. is predominantly muscovite-quartz schist; biotite and graphite are
gommon or abundant in many places. In the: south-western part of the belt, the
mica schist is coarse-grained and commonly gneissic within a few miles of its
contact with the main granite body. Towards the western margin of the belt,

1
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the grain-size of the schist diminishes; and fine-grained ﬁuscovitemquartz.
schists are associated with slaty and phyllitic rocks in places.

In these fine-grained schists, thick bands of actinolite green-
schist outline complex large-scale folds, up to several miles leng, and a
north-trending belt aboui 4 miles wide within the fine-grained schists is
composed of quartzitey, phyillite, and cleaved indurated siltstone and shale.
Andalusite-bearing schisgts occur om either side of this 4-mile-wide belt.
Knots cf poséible cordierite occur in many places in. the miea schists. i
Sllllmaniteraearlng schist and quartzite form elongated bodies
several miles long within the granite in the northern part of the Ebagoola
© 18250,000 Sheet area. Sillimanite-bearing schist and quartzite also bound
at least part of the poorly exposed eastern margin of the main-granite body,
and a body of these rocks, 35 miles long, occurs within the mica schlst in
the central western part of the belto :

+ A schis® body, 25 miles long, which runs northwards in the .
granite from the central part of the Ebagoola 1:250,000 Sheet area, is composed .
predominantly of quartz-muscovite-sillimanite schist with minor biotite- :
muSOOV1te_quartz—fe;dspar schist, and contains no quartzite.-

Bands of amphibolite occur w1th1n the 31lliman1tewbear1ng schigt
and quartz1te at the eastern boundary of the maln granite ma.ss9 in the central
part of the Ebagoola 13250,000 Sheet area.

Mesozoic sediments

Sediments mapped as Mesozoic by Lucas (de Keyser and. Lucas, 1965)
surround the Yambo Inlier;.and extend northwards along the western boundary
of the northern belt. Sandstone bounds the northern and north-western sides
of the Yambo inlier and. caps mesas within it. Siltstone and minor mudstone
and flneugralned sandstone bound the south-western and southern gsides of the
inlierd- - ;

Sandstone, with minor siltstone in places, bounds :the soutbh-
eastern, southern, and south=western sides of the northern beltw"Northwards
along the western margin of the belt sandstone continues to overlie the
schists, but siltstone and wudstone predominate in sediments overlying the
basal sandstone, which is only 40 feet thick near the northern boundary of the
Ebagoola 1$250,000 Sheet area.

Glauconite occurs in.a thin bed of siltstone near the northern
margin of the Ebagoola Sheet area, and possible marine lamellibranchs occur
in mudstone at' the southern end of ‘the Yambo inlier. Current-bedding.in sand-
stone at the northern end of the Yambo inlier suggests a fluviatile origin.

STRUCTURE

; . Small-scale folds are surprisingly scarce in all metamorphic
rocks mapped. In the Yambo inlier sillimanite~bearing schist and-dolerite
appear to outline broad synforms with north-east trending axes; and the granites
may occupy complementary antiforms. Tight, large-scale folds in schists on
the boundary between the Hann River and Ebagoola 13250,000 Sheet areas have
axial planes which parallel the regional trend of SChlStOSlty. Broad folds
south of these appear to be related to bodies of 1ntru31ve granlte, and defo“m
the schlst051ty. :

: Few major or miner faults have been mapped. Faults partly out-
11ne some bodies of sillimanite-~bearing schist in the Yambo 1nlier, and other
faults disrupt folded schists near the boundary of the Hann River and Ebagoola
18250,000 Sheet areas. North-wesi-trending shear-zones are prominent in
granite in the north-eastern part of the northern belt.
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Distribution of metamorphic and igneous rocks
in the Walsh,HannRiver, and Ebagoola.l:250,000

Sheet areas, Queensland

Scate 1:1,000,000

Reference

Sandstone, siltstone,minor mudstone (MESOZOIC)

Acid volcanics (PALAEQZOIC)

Acid dykes

Dolerite and amptibolite

Biotite — muscovite granite

Muscovite — biotite granite, spome .b/on/e granite
Sillimanite —bearing schist, generally with quartzite
Mica schis?

Biotite ~quartz —feldspar gneiss

Biotite —quof:z— fel/dspar gneiss with quartzite and amphibolire
Mine,abandoned

Alluvial working

Road

Track
Telephone line
Homesread
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Landing ground
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ECONOMIC GEOLOGY

Alluvial geoid was formerly produced from the Palmer Rlver, which
roughly bisects the Yambo inlier, and reefs were worked for gold at the Alice
goldfield and the Hamilton goldfield, in the Hann River and Ebagoola 1:250,000
Sheet areas, respectively. The source of the alluvial gold in the Palmer
River is probably located on the adjoining Mossman 1:250,000 Sheet area. The
- gold-producing lodes in the Alice goldfield are quartz reefs in muscovite-
biotite granite or in schists adjacent to the granite. The producing lodes of
the Hamilton goldfield are quartz reefs or veins associated with acid dykes,
or quartz reefs in schists near their contact with the main granite body. )

Traces of arsemopyrite, pyrite, stibnite, and galena have been
found mainly in mullock dumps in the géldfields.

Iron oxide minerals form a large proportion of some weathered
sillimanite-bearing schists in the Yambo inlier, and lateritic ironstone
deposits range up to several feet in thlckness in the schisgts in the central
western part of the northern belt. :

Graphite is abundant in fine-grained schists in many places in
the south-western part of the northern belt. Kaolinite forms the matrix of
many fine-grained sandstones and siltstones overlying the.schists of the so‘thu
western part of the northern beli

Underground water is obtained from only a few shallow bores, mainly
in weathered granite, in the igneous and metamorphic rocks mapped. Mesozoic
sandstones betweer the Yambo ihlier and the northern belt feed a few perennially
flowing streams.and numerous springs. A few small perennial springs occur in
the escarpment along the eastern edge of the main granite body of the
northern belt.

REFERENCE

DE KEYSER, F., and LUCAS, K.G., 1965 - Geological map, Hodgkinson and Laura
Basins, Qld., Bur. Min, Resour. Aust., preliminary edition.
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NORTH BOWEN PARTY (1965), QUEENSLAND
A.G.L. Paine, D.E. Clarke (G.S.Q.)

Paine and Clarke spent from {7th June until 10th July in the
Proserpine 1:250,000 Sheet area. The purpose of the trip -was twofold: to re-
examine parts of the mainland area of the Proserpine Sheet in an attempt to
solve stratigraphic problems associated with the different volcanic units,
and to map systematically the islands of the Cumberland Group.in the southern
part of the Sheet area.

From 17th to:28th June A.R. Jensen accompanied Paine and Clarke
on traverse in the southern balf of the Proserpine Sheet area. The individual
charaeteristicg--of ~the Deveno-Carboniferous, Lower Permian, and Tertiary
volcanic-sedimentary rocks were critically examined, and their boundaries and
relationships were established in sufficient detail to enable a 1:250 000
scale map to be complledo

From 2nd t6 7th July Paine and Clarke chartered the launch "Ebb
Tide" for geological work in the Cumberland Islands. The first full day was.
spent sampling around the coast of Pentecost Island in the Lindeman Group.
Pentecost Island consists mainly of a massive body of grey, hydrothermally
altered quartz-feldspar porphyry which is presumed to be intrusive. Attention
had been drawn to the possible economic value of thls body of rock by the
discovery of abundant alunite ((K, Na) Al, (CH) ) in thin section, and
“the discovery, by mineragraphic and spectTographic mgtﬁods, of copper (1n
digenite) in a specimen collected in 1965; this specimen was found to contain
0.13% Cu. Disseminated pyrite is abundant (3% in the specimen analysed for
copper). Iron staining is ubiquitous, and minor copper staining is persistent
around the entire coastline of the island, which measures about 0.8 mile by
0.5 mile. Twenty eight specimens were collected, and were later submitted to
the BMR Laboratory for ana1y51s for extractable K20/Na20 (in alunlte), Cu, Pb,
Zn, Au, Ag, and Mo.:

The rest of the trip was devoted to systematic mapping of the Cumber-
land Islands. These islands had been mapped by Ampol Exploratiom Ltd. in
1962. They are a group of small, steep islands (averaging about 2 miles across)
forming an ill-defined north-west-trending chain, and consisting of “volcanics
and granite. Ampol concluded that they constitute a double chain of probably
Tertiary volcanic centres, and comagmatlc granite.We differ from this v1ew,
and believe instead that the islands represent summits of a drowned and faulted
mountain range whose geology is essentially the same as that of part of the
nearby mainland, i. e,, wainly Lower Permian, but possibly including some Mesozoic
rocks. We can see no justification for regarding the separate 1slands as
individual volcanic centres, a theory inherent in Ampol's interpretation.

That Mesozoic rocks exist in this region has not yet been proved,
but is strongly supporteéd by some recent isotopic dates, and also by the
existence in places of rocks derived from a provenance of granite ‘and of coal
measures which are Lower Permian or younger. There can be little doubt that
Mesozoic rocks exist”in the region. Some preliminary isotopic age=determ1nat10n
results reveal that they are probably Lower Cretaceous. Without detailed and
painstaking mapping it is possible for the most part only to guess at the
extent of these probable Mesozoic rocks. This is due to the dense cover of
vegetation, absence of mappable structures, similarity between rock-units, and
strong faulting. It is hoped that isotopic dating and plant fossil determinations
will be available before a decision has to be taken on the extent of the post-
Permian rocks.
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GEQCHEMICAL SAMPLING, BOWEN 13250,000 SHEET AREA, QUEENSLAND

M.J. Kelly, A. Busuttil, A.R. McDonnell, and
W. Potts

This party, consisting entirely of wages hands, collected soil,
rock,. and stream-sediment samples in the eastern half of the Bowen 13250,000
Sheet area, which adjoins the Ayr Sheet area; sampled in 1965. Severe early
storms forced the party to break camp before sampling was completed, but
only two rugged areas where access is extremely poor were left unsampled
(Fige. 8). A chartered launch was used for collecting in coastal areas and
adjacent{islandse Two thousand nine hundred and ninety séven samples were
collected; these compriged 2140 soi amples, 721 rock samples, and 136
gtream sediment samples. These have beern sent to Amiel for analysis at
intervals during the season; to date the results for-the first batch only
have been received. g

All sample-localities were plotted on 1385,000-scale aerial photo-
graphs, and later transferred to 1:893,000-scale compilations. Complete lists
of all samples, together with grid references and comprehensive data on
location, sample site, type of sample, etc., were sent to Canberra at regular
intervals. On receipt in Canberra, these data were recorded on punched cards.

GEOCHEMICAL SAMPLING-CANBERRA 1:250,000 SHEET -

The Canberra Party collected geochemical samples from three areas -
one immediately west of Brindabella, and the others 13 miles west, and 15
miles west-south-west. of Brindabella. Twenty three rock samples, thirty four
stream sediments, and three heavy mineral concentrates were collected. No
anomalous areas were discovered.

Vacation students employed by the Branch were shown technlques of

.gaochemlcal sampling. Three members of the Bowen Geochemical team were also
trained in sampllng methods.

REPORT. WRITING

! KATHERINE-DARWIN REGION -- BULLETIN 82
P.R. Dunn, P.W. Crohn (B.P. Walpole, M.A. Randal)

The economic geology section of Bulletin 82, "The geology of
the Katherine-Darwin Region', was completed, checked, and 1ssued separately
as a record. The chapter on granites was rewritten, and the manuscript of the
whole bulletin was passed through the editorb hands, corrected, and typed.

By the end of October the manuscrlpt was ready for the printers.

The second editioén of the Katherine-Darwin $:500,000-scale
map was edited, the topographic base has been fair drawn, and the geological
plate was ready for fair drawing by the beginning of October.
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CARPENTARIA PROJECT, N.T.
P.R. Dunn, H.G. Roberts, K.A. Plumb

Tho publication programmo for the Carpontarla area of the

~- . Northern Territory is nearing completion. During the year the oxplanatory

notes for Milingimbi, Mount Marumba, and Walhallow were issued. The only
outstanding explanatory notes are Arnhhm BaynGove and Blue Mud Bay-Port Langdonj
their publication is held up because of d!lays in prlntlng the coloured
editlons of the maps.. . — A

; The 124500,000 sheet of the Roper River area was publlshed, and
the paper proofs of the McArthur River Sheet were reoewed° The -Arnhem Land
18500 000 Sheet has been fair-drawn, and is almost ready for the printer,

- Of the two bulletins being prepared on the Carpontarla area,
Part 2 on Arnhem Land is now the most advanced, and should: be- completéd by
December, 1966. Part 1, Roper River to the Queensland border,: is only ‘about
two-thirds completed, and it is expected to be ready for tho edltors by the
end of Fobruary, 1967,

BOUGAINVILIE, NEW GUINEA , o = 4
7 Ve Koo
nglako and Y. Miezitia s

Bougaan1lle and Buka Islands, the northernmost 1slands of the
Solomon Group, were mapped in 1965. During 1966 a 18250,000 geological map
of the area .was compiled; and the preliminary edition was publishedj the
standard edition is now in press. The explanatory notes to écoompany the map
are. wlthftho editor. : % '

A bulletin entitled 'Geology of Bougainville- and Buka Islands,
Territory: of New Guinea' has been written, and will be ready for press before
the ond of the year. A Record of the same titlewwas issued in June.

;

CHARTERS TOWERS — BOWEN AREA, QUEENSLAND
A.G.L. Paine, D.E, Clarke (G.S.Q.), and C.M. Gregory

1 z ® % 1

Work proceeded during 1966 on the compllatlon of maps and reports,
as follows (see Fig. 9)s .

: UGHENDEN 138250,000 Sheet areas : ,

The north-eastern part of the shoet (mainly igneous and metamorphic
rocks) was mapped in 1963. The Preliminary Edition of the map (including
part Qf the Eromanga Basin, mapped by R.R. Vine and party) was printed in
August, 1964. Vine does not expect to be ready to prepare his part of the
Sheet for Standard Edition or to write the Explanatory Notes until February,
19673 our part of the work is shelved until then. Record: 1965/93,'Tho
deology of the N.E. part of the Hughenden 13250,000 Sheet. area',was issued in
'Doc., 1965, and is now bolng,#dlted for the Report Serles. '

i,
e
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TOWNSVILLE 13250,000 Sheet areas

Mapping completed in 1963. Preliminary Edltlon printed 25/5/66.
Explanatory Notes written by D.H. Wyatt (G.S.Q.). Both map: and notes have
been submitted to the editor for preparation for Standard Edition. Prints
have been sent to the Queensland Chief Government Geologist for approval.
Record 1965/159, "The Geology of the Townsville 13250,000 Sheet area" was

issued in July, 1966, and is being edited for the Report Series.

CHARTERS TOWERS 13250,000 Sheet areas

Mapping completed in 1964. Preliminary Edition printed 19/7/66.
Explanatory Notes written by D.E. Clarke (G.S.Q.). Preparation of map and
explanatory notes for Standard Edition has been postponed until F. Olgers
_completes his Drummond Basin project in 1967. Results of 1966 work by D.E.
Clarke in the Ravenswood area will also be incorporated. A record on the
geology of the Sheet area has been prepared, and the draft is with the
Supervisor.

AYR 13250,000 Sheet areas

Mapping compléted in 1964. Preliminary Edition (incorporating
some changes arising out of field work in the Bowen and Proserpine Sheet
areas in 1965) printed 3/5/66. Explanatory Notes written by C.M. Gregory.
Map and notes handed to editor for Standard Edition 2/6/66. Record 1966/68
"The geology of the  Ayr 1:250,000 Sheet area" was issued in August, 1966,
and -is now being edited for the Report Serles.

BOWEN 13250,000.Sheet areas

Sedimentary Sectlon mapped the southern half of the Sheet area in
1961. Mapping of the northern half and re-examination of parts of the southern
half were completed in 1965. Compilation of the northern half of the map and
re-compilation of the southern half are well advanced, and'it is hoped that
the map can be submltted for Preliminary Edition printing before the -end of
the year. A record on the geolégy of the northern half of the Sheet area is
being prepared. This record will incorporate an account of some amendments
to the geology of the southern half,of the sheet as mapped in 1961.

PROSERPINE 1"’;’250;,oooisheet areas

Sedimentany Sectlon (A.R. Jensen) mapped the southern half of the
Sheet area in 1962, Mapplng of the northern half of the Sheet area (and some
re-sxamination of the southern half) was carried out by the North Bowen. Party
in 1965, However by the end of the field season some important problems
stlll remained’ to ‘be-: solved, the major ones being the relationship between
the Devono-Carboniferous and Permian volcanics, between the Permian volcanics
.and ‘the Permian coal measures, and whether or not .the area of outcrop of the
Permian volcanics conta1ns any Mesozoic or Tertlary volcanics. Accordlngly
Paine and Clarke reV181ted the area in June and July, 1966
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Isotopic age-determinations (carried out by A.W. Webb at A.N.U.)
are steadily coming to hand, and are almost invariably of great value and
interest. The limits of a Lower Cretaceous adamellite batholith, mapped at
present as part of the Urannah Complex, have been extended by a sixth 123-125
million years-age to cover an area of 25 x 15 miles in the ranges west of
Proserpine. ?yere is some evidence to suggest that there may have been two
distinct periods of igneous intrusion in the Lower Cretaceouss -an-earlier
period of perhaps mesozonal emplacement of relatively large bodies of normal
granitic to granodioritic composition, followed by a period (at. approximately
115-110 million years) characterised by the emplacement of epizonal sub-alkaline
complexes, one of which is associated with volcanics and corie-sheets.

Rhyolitic plugs hitherto mapped as a late component of the Lower

Permian Lizzie Creek Volcanics have been shown to be Upper Permian (230 or 245
million years, depending on which of the two half-lives of rubidium is used) .

GEOCHEMICAL SAMPLING, AYR 13250,000 SHEET AREA, QUEENSLAND

N.J. Marshall

The report on this work is at present in draft form, and-is being
edited within the Section. It will first be produced as a Record, and later
as a Report. -The'maps are with the drafting office at present. 'Marshall has
taken a position-as geochemist with Australian Selection Pty Ltd, which is at
present drilling in an area where samples containing anomalously high Mo were
collected by our 1965 party.
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DETAILED PROJECTS

FIELD WORK

DARWIN URANIUM GROUP

C.E. Prichard, D.O. Shatwell, Y. Miezitis, D. Semple
W. Wahlan (Colombo Plan Student, J. Eftekharnejad (United. Nations Fellow)

During 1966 prospecting for uranium and basemetal deposits by the
Darwin Uranium Group continued in the Rum Jungle District. Compilation and
assessment of existing geological and geochemical data were continued.

Geochemical prospecting by augcr drilling (37, 133 feet to 30th
September, 1966. ) was carried out in the Gould and Woodcutters areas to cover
in more detail and extend the areas surveyed in 1965.

In the Gould area coppery; nickel, cobalt, and radiometric anomalies
were delineated at Waterhouse No 2 prospect. They are localised in carbona-
ceous shale close to its contact with hematitic quartzite breccia. Copper
ranges up to 3000 ppm, and radiometric anomalies up to .03 mR/Hr 1n weathered
rock. Several minor gesochemical anomalies were also found.

At Woodcutters detailed auger drilling is in progress to examine
radiometric and geochemical, anomalies discovered in 1965: Auger cuttings are
being analysed for copper, lead, zinc, cobalt, and nickel; to date no results
have been received. " ' .

Exploratory diamond drilling is being carried out at Woddcutters -.
three holes have been completed, and five are in progress. One diamond drill
hole was completed at Mount Minza, and another at Coomalie Gap West.

A summary of diamond drillihg relsults is given in Table 2.
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Compilation of Data on the Rum Jungle Area

Two geologists and one! draftsman have been engaged durimg most of

. 19667 on compilation and synthesis of geological, geochemical, and radiometric
data from the Hundred of Goyder. This information is being plotted on standar-
‘dised sheets at a scale of 1" to 400 feet and, in areas of interest, at 1" to
100 feet.

The progress of comp11at10n on the various sheets is as followss

T'Sheets E31-32, B41-42, E5-1=52

, 1 These comprise the Mx. Pitch area, investigated in 1963 by Prltchard

,'and ‘French.. All available geological, geochemical, and radiometric data from

this - survey have been compiled. -In addition, geological (auger and diamond

. drllling, surface mapping) information from T.E.P. Ltd, have been plotted,
‘but ‘geochemical and radlometrlc data from this source have not yet been

*‘*plottod.

o Some detailed plans at 100 ft to 1 inch have been drawn show1ng
lgeology and mineralization at the Mt. Fitch Prospect itself (Tamblyn 8 Shaft-
earea). There is some suggestion that uranium mlnerallzatlon may be controlled
:by ENE . trending fold axes. :

'Shoets E62 E72
gl

: Compilation of data on E62 and ET2 is about 80 percent complete.
lThose sheets comprise the Dolerite Ridge-West Finniss Area (E62), and "Area
55" (ET2). The sources of data were chiefly BMR auger drilling and TEP
diamond drilling. The significance of a pyrrhotite lens at Dolerite Ridge
will be evaluated. s

Shests E53, E54, E63 and T3 ff('rhe Bubayment Area)

Because of known mlnerallzatlon in the Embayment Area, compllatlon
of data on these sheets (especially E63) involved mach more work than on
most of the other sheets. As well as plotting and interpreting existing:
..data, some field investigations have been made in areas where ‘the geology
ig in doubt.
" Two longitudinal proaectlons through the Embayment Area (show1ng
geology and mlneralizatlon) have been compiled to facilitate interpretation .
of the various maps. About one hundred diamond drill ‘sections have been
drawn. -

Compilation in the Embayment area has confirmed mineralization
"in depth between Whites' Open Cut and Brown®s Orebody. Sub-ore grade
" mineraligation is known to exist beneath and west of Whites® Open Cut.
Sporadic uranium mlnerallaatlon ‘has been encountered in T.E.P. diamond drill
holes at the Acacia Gap Tongue - Coomalie Dolomite contact.

Typing ]

To date, 592 T.E.P. diamond drill 1ogs, 55 AM.& S.diamond dr1ll
logs, and 321 drill hole assays have been typed° .
. All handwritten T.EB.P. and A.M. & S logs have been typod, leav1ng :
209 typed logs to be zeroxed later. -

About 40 percent of T.E.P. & AM. & Sodiamond drill assays have been
typed. About 327 churn’ drill logs remain to be typed.



TABLE 2

DIAMOND DRILLING RESULTS, RUM JUNGLE EAST AND MDUNT MINZA AREAS

Hole Céllar Direction |-Depression| Area Grid Depth Target Stratigraphic Summary
No.
65/2 4128 16ﬁ Grid W -50° Coomalie Gap Rum 424 £% Coomalie Dolomite 0-198* Golden Dyke Formation
: West Jungle , = S 198'-324' Transition
. Bast 324'-424* Coomalie Dolomite
66/1 208S 42E| Grid W -50O . |Woodcutters: | Rum - ..474 £t . | Gossan at 208S, Golden Dyke Formation throughout; lode 404'-
: Jungle 40E 4403 Prom 422'-437' lode averages 0.22%Pb,
Bast 7.9%Zn, 0.90z. Ag. ‘
66/2 | 2048 3BE| Grid E -60° Woodcutters -| Rum 352 £t Quartz vein at Golden Dyke Formation throughouts pyritic lode
Jungle | = 2048, 40E 1280'-299'; weathered; 277'-283', 5.15% Pb,
. _ East and 0.77% Zn.
6673 220S 33E| Grid E -60° Woodcutters | Rum 1 6465 £t Geochemical peak Golden Dyke Formation throughout; Ag-Pb-Zn-
: Jungle at 2208, 38E. . pyrite lode 508'10". - 587%6" averages over
, . B Bast . : - 788" - 7.7% Pb, 20.9% Zn, 7.7 oz. Ag.
66/4 ‘| 237S 46 Grid B -60° Mt. Minza T.E.P. AZ2r, Slingram anomaly Golden Dyke Formation throughout; no anomalous
. B Mine at 237S, 462E- radioactivity.
66/5 | 1928 37E| Grid E -60° Woodcutters | Rum In . ’
Jungle progress | Northerm extension Ausdrill Pty Ltd. 26/10/66 at 425 ft;
East of lead anomaly chalcopyrlte—sphalerlte—pyrito-dolomite lode
from 373-420 ft.
66/6 | 21658 35E| Grid B -60° Woodcutters |Rum  |-.In Northern extension | Mines Branch. 26/10/66 at 490 ft.
Jungle progress | of mineralization AR ®
P East r intersected by 66/3 : 7
66/7 | 220s 33E| Grid B -60° [foodcutters | Rum ~In ‘Southern extension | Mines Branch. 26/10/66 at 452 f£t..°
Jungle progress | of mineralization AN '
) East intersected by 66/3
66/8 | 168s 35E| Grid E -60° Woodcutters | Rum In Copper anomaly at Ausdrill Pty Ltd. 26/10/66 at 219 ft.
Jungle progress | 168S 38E ' :
] East
66/9 | 1208 32E| Grid E -60 foodcutters | Rum: “In: Uranium, lead, and | Ausdrill Pty Ltd. 26/10/66 at 120 ft.
Jungle | progress | zinc anomaly ‘ N '
‘East- e =




TABLE 3

Progress of Compilation, Hundred of Goyder

Sheet No Geology : Geochemistry Radiometric
E31 80% 60% ~ 60%
B32 ~ 80f 60% 608
E41 80%  6od 604
E42 80% ' 60% 80%
E51 80% 60% _ | 60%
E52 80% 60% 60%
E62 80% 80% , 80%
E63 90% 80% ' 80%
E63 - 3 80% b -
4 80% = -
5 80% - : .
6 S 80% : - -
T - A 80% - -
8 80% . =
9 80% | - -
0 - 80% ; - -
E53 - 0% 90% 90%
E54 T0% 90% 90%
ET2 ' 90% : 100% N "100%
ET3 | 30% 90% 90%
E81 o108 108 10%
E82 15% 15% 15%
- E83 50% 100% 100%
E93 . 20% 4 20% -

E94 20% 50% -
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HERBERTON-MOUNT GARNET AREA, QUEENSLAND
D.H. Blake (B.M:.R.), R.M. Tucker (G.S.Q.)

During the 1966 field season the mapping of the Herberton One Mile
Sheet area was completed, and the southerly-adjacent Mount Garnet one-mile
‘area was briefly examined in order to correlate the geology of both areas.
~ Particular attention was paid to field relationships of the different rock
units. This work was a continuation of the detailed mapping carried out in
the area in 1962 (D.O. Zimmerman and party), 1963 (K.R. Yates), and 1964
(J.W. Smith and party).

TABLE 4
SUMMARY OF GEOLOGY, HERBERTON-MOUNT GARNET AREA

Cainozoic + Alluvium and laterite
g Atherton Basalt. (with Herberton and. Bradlaugh Deep
( leads)
| UnéQNFORMITY .
.M1ddlilto : { ( Intrusion of leucogranlte and hornblendenblotlte
Upperf : 2 grariodiorite |
Permian (?) ‘é Intrision of biotite granite
| 4 ‘ V( Intru31on of diorite, dolerite, and granophyfe
Lower Permian (?) | wg;spﬁﬁluff Volcanics

UNCONFORMITY

Upper Carboniferous Lo d : @
to Lower Permian Intrusion of E}izabeth Creek Granite .

Upper Carboniferous (?) ( Featherbed Volcanics
‘ (
é Nanyeta Volcanics
(

Glen Gordon Volcanics

(UNCONFORMITY ?)

 Middle . . Silver Valley Conglomerate
Carbgniferous
UNCONFORMITY
Silurian to é Hodgkinson Formation

( Mount Garnet Formation
UNCONFORMITY

Precambrian Schist



T L20-

The appioximate‘distribution<of the;rock units is as show on ths
Atherton 13250,000. Sheet,, : ' '

Precambrian rocks crop out over a small area at Mount Garnet.
They consist principally of albite-muscovite-quartz schist, but also include
somé ‘amphibolite and gneissic albite granite. On the west side of the outcrop
'gehist is: faulted against sedlments of the Mount Garnet Formation, but other.
contacts. dre hldden beneath a cover of Cainozoic alluvium. ;

* .V,..‘
K

e The Hodgklnson and Mount Garnot Formations are made up of similar

‘ "rock types, and -are thought to be of comparable age.. The boundary betwsen the

two formatlons is therefore necessarily arbitraty. The Hodgkinson Formation ’
crops ‘out-in the Herberton Sheet area and in the northern part of the Mount -
: Garnet Sheet area, whereas the. Mount Garnet Formation is restrlcted to the .
.‘southern part of the Mount Garnet Sheet area. - ;

"t ', - The Hodgkinson Formation-consists of alternating greywaeke,,shale
and 811tétone, massive sandstone, chert, conglomerate, and limestone. The
antalblon Sandstone and Ringrose Formation shown on the Atherton 13250,000
map are not unconformable on the Hodgkinson Formation, as stated in the
Atherton Explanatory Notes, but are conformably interbedded within the
Hodgkinson Formation, and probably represent facies variations. The names,
'Montalbion Sandstone' and 'Ringrose Formation' have therefore been d1scarded
.as ‘formation names within the Herberton-Mount Garnet area. The Mbunt Garnet
Formatlon, although essentially similar to the Hodgkinson Formation, contains
a higher proportion of limestone and chert, and also includes some interbedded
basalt lavas. The Hodgkingon and Mount Garnet Formations are 1ntruded by the
Elizabeth Creek Granite and other granites, and are unconf ormably overlain by
late Pa1a90201c acid volcanics. Both formatlons are exten31vely mlnerallzed.

4

The Silver Valley Conglomerate con31sts of boulder- and pebble '
conglomerate, purple and green tuffaceous sandstone, welded tuff, ‘buff: sandstone
afid 81ltstone, and carbonaceous bedss the lé@tter contain Middle Carboniferous
plant fossils. The formation, which is generally flat-lying, lies with’ strong
quonformity on steeply dipping Hodgkinson beds, and is overlain, possibly
conformably, by Glen Gordon Volcanics. It is intruded by an. irregular body ‘of
porphyritic microdior1te. There is no mineralization associated w1th the

_Sllver Valley Conglomerate.

S The late Palaeozoic Featherbed Nanyeta, and Glen Gordon Volcanics

-¥consist of pink and grey acid welded tuffs, lavas, and bedded tuffs. - The

,i»Featheihad Volcanics are intruded by Elizabeth Creek Granite in the westerly

. -adjacernt Almadén One Mile Sheet area, and are the host rocks for the Pb-and

. Ag mineralization near Stamnary Hills in the Herberton Sheet area. Both: the
Ndnyeta Volcanics and Glen Gordon Volcanics are intruded by Elizabeth’ Creek

‘Granite, but neither formation is mlnerallzed.

i : The Elizabeth Creek Granite, of Upper Carboniferous to Lower Permian
‘age, is the source of the Sn, Cu, Pb, Ag, W, Zn, and Sb mineralization in the
area.  The granite is typically a pale pink leucocratic medium-grained rock
containing less than 5% biotite, but coarser and finer varieties also occur.
The finer-grained varieties contain feldspar and rounded quartz phenocrysts.
Pegmatitic patches occur locally, and aplite veins are common. Greisens are
widespread, and in many areas, as near Herberton anl Watsonville, the granite
ig“sericitised and chloritised; the mineralization within the granite is
‘restricted to the areas of secondary alteration. The Elizabeth Creek Granite
intrudes the Hodgkinson and Mount Garnet Formations and the Featherbed,
Nanyeta; and Glen Gordon Volcanics. It is itself intruded by acid porphyries
rehated to the Walsh Bluff Volcanics and by granodiorite.and biotite granlte
near Bakerville and Stannary Hills.
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The Walsh Bluff Volcanics crop out in two areas, one near Herberton
(1abelled as Glen- Gordon Volcanics on the Atherton Map), and a larger area west
of Atherton. The formation consists of grey porphyritic acid lavas, welded
tuffs, bedded tuffs, and high level intrusive porphyries. The porphyries occur
as dykes and more irregular intrusions cutting Elizabeth Creek Granite and
Hodgkinson sediments near Watsonville and Herberton. The formation, which is
unmineralized, unconformably overlies Hodgkinson sediments and weathered
Elizabeth Creek Granite, and is intruded by granodiorite and biotite granite.

gt ;

A number of relatively small bodies of dioritey; dolerite, and
granophyre occur in the area. Their contact relationships are generally
obscure, but they are thought to be younger than the Elizabeth Creek Gr@nite.

Cropping out north of Bakerville and Watsonville is a large mass
of blotlte granite ('Pgh' on the Atherton Map), intruding Ellzabeth Creek
Granite, Walsh Bluff Voleanics, and Hodgkinson sediments. This granlte is a

- -grey  OoT, less commonly, pink, medium-grained rock in which the feldspar tends

'to be slightly porphyritic. Xenoliths are common locally; no gneissen or
pegmatite have been feund associated with this granite. The biotite granite
is intruded near Bakerville by a hormblende-biotite granodiorite. ,Bodles of
similar granodiorite crop out near Herberton and Mount Garnet, but their
contact relationships are less clear. Exposures of the biotite granlte and
the hornblende biotite granodiorite, unlike those of Elizabeth Creek Granite,
are characterised by spheroidal weathering.

A small -body of leucogranite crops out west of Bakerville. It
appears to intrude the hornblende=b1otite granite. F

' The Cainozoic Atherion Basalt unconformably overlies the older
rocks. Basalt flows of this formation have infilled many of the old river
valleys on the eastern side of both sheets, and near Herberton have buried
rich alluvial tin deposits (the Herberton and Bradlaugh Deep Leads). The only
eruptlve centre known in the area is Hypipamee crater, a diatreme from which
only very minor amounts of basalt lapilli were explosively erupted, all
the basalt flows appear to have been derived from shleld volcanoes situated
outside the mapped area.

Extensive areas of alluvium occur in the' southerm—part of -the
Mount Garnet Sheet area, where most of the laterlte also occurs. Scattered
patches of alluvium occur elsewhere in the area., Much of the alluvium is
stanniferous.

Structure

The Hodgkinson and Mount Garnet Formatlons have been tightly
folded, and mostly dip at angles greater than 45 o The Silver Valley Conglo-
merate and the late Palaeozoic acid volcanicsy, on the other hand, are gener-
ally flat-lying or gently dipping. Faults are abundant, but few show large
displacements.

A number of volcano-tectonic structures have been recognised in
the area by C.D. Branchs these include the Garrumba volcanic complex and the
Featherbed, Glen Gordom, and Nanyeta cauldron subsidence areas. The Gurrumba
Volcanic complex, situated south-west of Emuford, was mapped in detail. It
consists of a composite ‘net-veined' ring &yke intruded into Elizabeth Creek
Granite and enclosing Hodgkinson sediments, a mass of autobrecciated rhyolite,
and a small body of diorite near ithe centre of the complex. The composite
ring dyke is made up of granophyre, diorite, and a variety of hybrid rocks of
intermediate compositionss the diorite mostly occurs as pillow-like masses
enclosed in and veined by granophyre. The textures within the ring dyke
indicate that the diorite and granophyre magmwas were intruded more or less
simultaneously.
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Economic»Geology

Over 2000 lode mines occur in the Mount Garnet and Herberton Sheet
areas. Most of these are tin mines, but there are also many copper, wolfram,
and silver-lead mines. The vast majority of the mines are small, and only a
. few have_ produced more than 1000 tons of concentrates. The mineralization
- ‘appears -to-be entirely associated with the Elizabeth Creek Granite, and no

* mineralization has been found in rocks younger than this granite. :The ore

minerals show a broad zonal arrangement around the granlte, an inner zone of
tin passing. outwards into successive zones of copper, lead and zinc, antimony,
' and calcite., : -

e Many of the creek beds in the area have been worked for alluv1a1
tin. and wolfram, but extensive deposits have been found only near Mount Garnet,
Innot Hot Springs; Stannary Hills, and Glenllnedale. ‘

RAV'ENSWOOD 1-MILE ARRA, QUEENSLAND . .
o _ " . D.E. Clarks (G.S.Q.)"

D.E. Clarke, of ‘the Geologlcal Survey of Queensland, spent three
weeks with A.G.L. Paine, of 'the Bureau of Mineral Resources, .in'mid-June to
:‘mid-July completing the regional mapping of the Proserpine 13250,000 Sheet
area. From late July to September, with a field assistant and equipment
prov1ded by the Bureau of Mineral Resources, he carried out detailed mapping
,of ‘two thirds of the Ravenswood One Mile Sheet area. The remaining third "
comprises areas of low economic potential; previous regional mapping of thess
areas in 1963/64 is con31dered adequate. ' # '

The skeuch map (Figo 10) shows the dlstrlbutlon of the major geolo-
gical unitsy the geology is summarized in the strat1graphic table. Compila-
tion is at 1824;000 scale, and the final map will be dt one-mile scaleo

The Upper Silurian-Lower Devonian Ravenswood Granodiorite forms a
complex batholith extending over 3500 square miles in the Townsville Hinterland.-
.. Wyatt, Paine, Clarke, and Hardlng (1965), in defining the Ravenswood Grano-
diorite, considered that it was typically developed in the Ravenswood ' One Mile
Sheet area.

. During the present survey it has been possible to delineate six
famajor and several minor . sub-units within the Ravenswéod Batholith. The oldest

. and: most widespread sub-unit is a poorly exposed complex of similar’ granodiorite
phases which has been mapped as Urdivided Ravenswood Granodiorite. Each of

the other five major sub-units corresponds to a distinct phase of the, Batholi*h,
- and has been given a separate stratigraphic name in the sketch map. =

~ Results of the mapping may be summarized'aséé
(1) Constdszahle amendmenu to the 1:250,000 gaological sheet .
(2) Establishmont of & broad guological control for most of the minorallzationo

(3) “Acourate plotting and examlnation of the wmany mines and prospects w1th1n
the area. : : e g

(4) The delineation of a belt of shearing trending east-west along the.northern
side of the Mosgardies. Granite which contains gold mineralization in the
Rochford area.

'140 Wyatt’ D Ho, P&ine, A G LO, CIaI‘ke, DOEO.’ and Hal‘dlng’ RR.’(1965)3
The Geology of the Townsville 13250,000 sheet. area, Queenslando Bur. Min.
Resour, Aust. Rec. 19657159 (unpubl ) :
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TABLE

STRATIGRAPHIC TABLE, RAVENSWOOD 1-MILE SHEET AREA

Symbol Unit Rock Type Remarks
Czs Cainozoic sediments Sandstone, laterite |Includes Eérly Tertiary and
N ; : Pliocene-Pleistocene sediments.
Minor alluvial gold.
Pzug Late Palaesozoic | Granodiorite, Epizonal stocks°; previously
granites . adamellite | mapped 1963/64. No assoclated
mineralization,
Put, Tuckers Range Granodiorite, quartz |An igneous complex which intrudes
Pud Complex .diorite, diorite  _ (?)Upper Carboniferous volcanics;
o | (Put); diorite;  minor associated mineralizatione
-~} gabbro, quartz
 diorite ?Pud) ,
Pub Boori Complei Granodiorite, . "-IgneousAoombiex similar to
o Bl % 3 quartz diorlte, Tuckers Range Complex;.-
j monzonltc, obviously associated mlnerall-
diorite. o zation. - :
Cuv “(?) Upper Carboni-: - Andesite,:rhyoiite, v Intrude ‘and overlie Ravenswood
= »ferous volcdanics: : *f :acid:pyroclasticsi Granodlorlte, minor minerali-. -
ation. o S 2
S-Dk Kirklea Biotite granite Au, Cu mlnerallzatlon at
' Granite margins.
S-Db Barrabas Biotite adamellite Associated Mb, Cu, Au mineraliz-
'] Adamellite granodiorite. ation.
S Dm '§:E ' Mosgardies Biotite granite,. Associated jminor. Au, Cu, (7)Mo
839 ‘Granite ' adamellite | mineralization.
Ao F - : . . e
S-Dg S~ Glenell :Granodiorite - {-Possible source of Mo,:Cu,iAu
=& Granodlorlte N B T - Tmineralization-at Titov. Prospect
S-Da S - "Late- granlte Biotite.granite;. . | Associated Au; cu, Ag, - Pb, Zn,
858 phase" * granophyre x| Sb mineraligzationnrab t ; '
B2 nop alizationnabou
g g i s ; v ] Ravenswood . -
S-Dr Aa | Undivided Granodiorite, A compléx of similar grano-
‘ . | Ravenswood some tonalite. diorite phases and minor
=) ‘Granodiorite -tonalite. Host of v1rtua11y
A ‘ . all mlnerallzatlon.
Pzw Mt. Windsor Acid volcanics Country Tock of Ravenswood
t Volcanlcs : U R s 2 ~Batholithj

minor mlnerallzathn
near. contactso :

R S
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(5) A better understanding of ithe complexity of the Ravenswood Batholith and
its mineralization.

(6) Delineation of two Late Palaeozoic igneous complexes previously mapped
as part of the Lower Palaeozoic Ravenswood Granodiorite.

(7) Collection of age determination samples from the various phases of the
batholith and the late Palaeozoic complexes.

Mineralization within the Ravenswood Granodiorite can usually be
directly related to one of the younger phases of the Granodiorite. The
"corridor” between the Mosgardies Granite, the "late granite phase", the
Barrabas Adamellite, and the Kirk Range is potentially the most heavily
mineralized area.

The gold mineralization about Ravenswocd with its complex sulphide
ores is related to the "late granite phase" of the Ravenswood Granodiorite.
At the Kirk diggings the Kirklea Granite is the probable source of mineraliz-
ation. a

A second episode of mineralization characterized by a simple
molybdenum-copper-gold assoSiation is associated with the intrusion of the
Barrabas adamellite. Most molybdenum mineralization appears to be restricted
to the Ravenswood Granodiorite on the northern and eastern sides of the
Barrabas Adamellite.

The -copper-molybdenum mineralization at the Titov Prospect is not
necessarily related to the Barrabas Adamellite. Here chalcopyrite and minor
molybdenite are disseminated throughout the Undivided Ravenswood Granodiorites
regerves of subeconomic grade copper (0.25%) are gonsiderable. A recent
induced polarization survey has indicated an anomaly nearby, and drilling will
e carried out in the Undivided Ravenswood Granodiorite adjacent to its contact
with the younger Glenell Granodiorite; a geochemical anomaly corresponds with
the I.P. anomaly.

"~ The area mapped is currently being investigated by New Consolidated
Gold Fields (A/sia) Pty. Ltd. and Anaconda Australia Inc., who hold current
Authorities to Prospect over most of eastern and northern parts.

¥
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 DIANOND DRILLING, MOUNT.GARNET AREA, QUEENSLAND

The joint B.M.R. = G.S5.Q. diamond drilling programme in the Herberton-
Mount Garnet area was. completed-on 16th April. One hole was dr111ed at. the
Extended Mine, Coolgarra, two at the Smith®s Creek Mine, Nymbool, and one at
' the adjacent Adelaide Blocks Mine; the last two mines are held by Clutha
Development.  Total footage: drllled‘ﬁhs 1665 feet, the deepest hole being
nearly 905 feet, at the Smith®s Creek Mine., Tin assay values for all these'.
" holes were. extremely low, generally less than 0.02 percent. In the deep
»hoke-at the Smith*s Creek Mine:ia: mineralized zone céntaining pyrrhotite, pyrite,
- and a trace of. chalcopyrite was intersected from 828'3" to 856°10". However,
this offers ve:y\llttle encouragement for further exploratlon, as the highest
-mtln value was 1ess than 0. 1 percent.

All cores 'were logged and sampred by K.R. Lev1ngston, Dlstrlct
Geolog1st, Charters Towerso

#

: B B
R

DIANMOND DRILLmﬁG; DOBBYN, QUEENSLAND

W B. Da11w1tz made two .brief visits to Dobbyn to log d1amond drill "
core ‘and’ to examine core logged by Australian Selection PtyWLtd and Ausminda.
TThe dlamond drilling was designed to test I.P, anomalles delineated by JoEoF.
JGardenor's party in 1964 ' e

REPORT WRITING

HEREERTON-MOUNT GARNET AREA, QUEENSLAND

D.H. Blake, L.G. Cuttler (G.S.Q.)

After completing the Bougainville Bulletin and spendlng about two
months in the HerbertonuMbunt Garnet area D.H. Blake began checking the
Herberton and Mount Garnet 1-mile maps and making modifications and additions
resulting from 1966 field work. Revision and expansion of the text of the
preliminary draft of the Bulletin, written early in 1965, are also under way.
L.G. Cuttler 1s preparing the sections on the Herberton and Bradlaugh Deep
Leads.
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LABORATORIES

CHEMI STRY
A.D. Haldane, J.R. Beevers, (N.W. Le Roux, N.J. Marshall)

Owing to an acute shortage of staff in the chemical laboratory and
the policy of using AMDEL for routine chemical analysis the analytical work of
the chemical laboratory has been reduced compared with that of previous years.
The greater part of the work is now concerned with specific projects arising
from other work in the Geological Branch and from analytical problems encountered
in the laboratory. The following summary covers the main activities for the
yeaT.

Geochemical investigations -~ Because of initial difficulties encountered in
setting up the direct-reading spectrograph part of the Mt. Isa geochemical
investigations initiated by D.0. Zimmerman in 1963, and originally programmed
for this instrument, was undertaken by the chemical laboratory. This involved
some 900 auger samples from the Northern Leases (Pb/Zn type) and the Dawn/
Bernborough area (Cu_type) which were sampled to serve as orientation or type
surveys for the remainder of approximately 1100 auger samples taken on traverses
between the Northern Leases and Mt. Novitt. In addition 45 samples of ore,
concentrates,. and tailings were examined to determine the trace element assem-
blage associated with the ore. Comprehensive spectrochemical ‘analyses of the
Northern Leases, Dawn/Bernborough, and ore samples showed a trace element
assemblage for Mt. Isa similar to that found in other sulphide deposits. The
only elements showing anomalous distributions of any note were copper, lead,
zinc, and silver-inm some of the auger samples. The results obtained for the
Northern Leases confirm the geochemical work carried out by Debnam in 1953.
Other results are ds expected from the known mineralogy of the area.

. Following completion of stage 1 of the Kalgoorlie geochemical
survey a further 240 samples from underground workings were examined. Of the
elements determined-arsenic, possibly, silver, and molybdenum can be considered
as indicators of gold mineralization., During the course of this investigation
a method for the determination of trace amounts of gold in geological materials
was developed using solvent extraction prior to the determination of the gold
by atomic absorption spectrophotometry. Possible new methods for selenium and
tellurium using atomic absorption techniques were also investigated, but
proved unsuccessful, No further geochemical investigations are planned for the
Kalgoorlie Goldfield, ' "4

A regional geochemical stream sediment sampling programme was
carried out in the Hale River-Chewings Range area near Alice Springs N.T.
concurrently with geological mapping of the north-eastern margin of the Amadeus
Basin. A total of 470 samples, mainly stream sediments, were collected from
winor drainage basins and valleys bordering wmajor streams draining the Arunta
Complex and Heavitree Quartzite. Analysis for trace metals was carried out
spectrochemically. No significant anomalies were detected. Trace metal
values, however; closely reflect the underlying rock type.

A séries of hornfels samples were examined for the Baas Becking
Geobiological Research Group, to determine whether or not any redistribution
of trace elements occurred as a result of metamorphism. Lead and copper were
found to be concentrated adjacent to the contact, and strontium was depleted.
Cobalt, nickel, molybdenum, and vanadium showed little or no variation.

Selected sulphide samples (not strictly monomineralic) were also
examined comprehensively for trace elements to assist in the study of sulphide
migration during deformation being carried out by the Geobiological Research
Group. Direct assistance given to this group is steadily increasing.
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The chemlstry of the phosphate deposits on Chrlstmas Island was
Jiscussed with the Phosphate Group, and samples of as many .types of phosphate
rock from all localities from which samples were available were seleéted for
analysis for trace elements; in all about 130 samples, including samples of
recent bird- droppings,were analysed. . Pull appraisal of the results ‘has not
yet been completed, however, anomalous contents of zinc and cadmium are clearly
evident. Further work is proposed to extend the -range of localltles and types
of phosphate rocks.

- About 70 s0il and rook isamples were analysed spectrochemlcally for
trace elements to assist with.an orientation geochemlcal survey of a. gold-
bearing area near Wau, T.P.N.G.. The results show a clear relation between
arsenic and .gold, in keeping with experience in other gold-bearing areas; and
also a strong correlatlon between silver and gold which could be of practlcal
vﬁmo., ‘ S M

'Analxtical ‘Analytical serivces ocoupled a relatlvely mlnor portion of the

- year's activities. Supervision of chemical work for the Phosphate Group
”continued.’ About 1000 samples from the Ayr 13250,000 sheet Geochemlcal Survey

- were analysed for molybdenum. A group of samples alleged to- contain’ ore=grade

- 'quantities of- platinum, palladium, and gold were received from Anaconda

. Australia Inc. for check analysis. .No platinum, palladium, or gold was,
'deteoted., Other miscellaneous analyses" iﬂoluded alkali metal, caleium,:
. magnesium, iron, manganese, and nickel determlnatlons on various roek-samples°
'The -chemistry section continued to monitor the level:of zinc contamlnatlon in
‘the Mblonglo River for the Department of the Interior. : £VE B
AfResearoh - Con81derable attention has been paid to the theory and practical
‘application of solvent extraction and atomic absorption spectrophotometry,
both individually and jointly, as rapid, simple, and accurate methods of trace
element analysis for a wide range of elements .of geological 1n”’5'st. “A paper
on the theory of solvent extraction and its application to ‘the ana}ysis of
silicate rocks.was presented to the Geological Society of Australia's-Specialists'
“Symp051um held ’'in Adelaide. The results of this work will appear in-<the BMR
.. Records: ‘series, and is now being compiled. Errors due to- aluminium, phosphate,
- and sulphate in the determinatlon of calcium and. @ggnesium by atomic- absorption
'spectrophotometry were &ﬁvegtlgated, and satisfactory methods to overcome these
1nterferencos have been ‘developed.

o : “ ;
' DIRECT—READING OPTICAL SPEGTROGRAPH - ! T N

"‘Staff K.R. Walker and S.E. Stmi 4

Field Hends R.E. Moon (commenced 2/12/65
TR Z. Roksandic (commenced 30/5/66)

Very difficult conditions were experienced durlng the first half of
the year under review owing to unsatisfactory air condltlonlng in the new
laboratory, but from April.on, when this problem was overcome, much progress
was made. :Operation of the direct reader and the performance of ancillary
‘1aboratory .activities have been integrated to provide a fully funectional
laboratory, and the installation of equipment and arrangement of tho sample
preparatlon 1aboratories are nearing completion. -

; Though the direct reader was ready for final callbratlon at the
beginning of October last year, the complete failure of- the air conditioning
system during the summer months delayed final mechanical adjustment and
calibration until April and May of this year. The Department of ‘Works and the
contractor responslble for 1nsta111ng thn air condltlonlng worked continuously
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on the system for 6 months, progressively modifying it until it operated
according to specifications. When this stage was reached at the end of March
the system had been completely rebuilt. Whether the modifications made are
completely successful will not be known fully until the 1966-67 summer season.
Most of the difficulties encoumtered resulted from inadequate capacity of the
cooling system. BExcept for minor breakdowns it has operated satisfactorily
durlng the winter: and spring.

The delay in bringing the air conditioning into operation
severely hampered laboratory activity on geological projects. During the
.delay S. Smith returned to the Acton laboratory for 6 weeks and R. Moon for 2
months until the air conditioning problems were solved. Every effort has been
made during the last 6 months to reduce the backlog of work, though S. Smith
had a further interruption to his work during May while he assisted the geo-
chemical party with sampling in the Bowen area, Queensland.

During the first 6 months much preparatory work was-done for
_ geologlcal projects to be undertaken later. This involved sample preparation,
preparation of analytical mixtures, and electrode preparation. Climatic
conditions sometimes permitted useful experiments to be run for 1nvest1gatlons
into analytical methods. Initial petrographicwork and drill-hole profiles
required for projects were completed. A draft paper was prepared on the Tequire-
ments for and design of a direct reader for the . analyels -of geological materialso

Since the calibration of the direct reader in May, good progress
" has been made on the following prejects.

; (i) Durlng ingtrument calibration and subsequently a detailed
study of the involatile group of elements has been made to establish sound
' analytlcal controlfor the analysis of trace elements. Much information has been
obﬁéined on the behaviour of &lements in the arc for a complete range of matrix
types-and a range of element concentrations. While establishing a reliable set
. of worklng curves for the analysis of .geological materials and for the Mt. Isa
. project (eee below), element values were obtained for available rock standards.
" From these. measurements ‘the accuracy of the 1nstrument, the reproducibility
~of the’ results9 and a. method for the determination of involatile elements have
been established. Interlaboratory checks with ANU also confirmed the relia-
" bility of results and the stability of the instrument. ' The results of these
1nvestigatlons are the subjects of two further papers in preparation. Some
results of these investigation were presented to the qymesium on "Modern
Methods of rock analysis for. constituent elements" at a special meeting of the
Geolog1ca1 Society of Australia in August in a paper emtitled "The application
of the direct reading optical spectrograph to the analysis of geologlcal
materials" e :
(il) 'For the Mt, Isa geochemical project, which-is essentially
a study of primary element dispersions in the Urquhart Shale, particularly in
relation to mineralization at Mt. Isa, 950 samples have been analysed for 18
elements (17,” 100 determinations), viz., Cu, Ge, Ga, Fe, Mn, Cr, Co, Vi, Ni,
Mo, Ca, Sr, Ba, Ti, S¢; Y, La, and Zr, and it is proposed to do Ag, Pb, and
Zn by atomic absorption, A study on the distribution of elements along and
across the-strike .of the Urquhart Shale is in progress. A comparison of the
elemental comp031t10n of the Urquhart Shale and Spear Siltstone has not revealed
any chemical distinctions between these two ‘formations. Preliminary study of
variation diagrams shows the distribution of 'some elements with respect to
mineralization at Mt. Isa, and indicates that they appear to obey established
geochemical laws for thelr distribution.

(111) Good progress has been made w1th the petrological and
chemical study of the Pregambrian Hart Dolerite Whlch crops out as a series of
sills over a dletance of 450 mlles 1n the Klmberley reg:.on9 N.W. Western Australia.
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Tre region is currently being mapped by the Bureau and the Geological Survey of
Wohoo Variation diagrams of element distribution with fractionation show that
it is a tholeiitic intrusion whose fractionation-trend closely parallels that
of the Skaergaard. It shows extreme fractionation towards silica, iron, and
alkali enrichment, and is poor in Cr, and rich in Bay, Y, and Zr. It is

similar in form and magma type to the widespread intrusions of the Mesozoic in
Tasmania, Antarctica, etc., but because of its antiquity the distinction between
it and the younger intrusions is important in terms of upper mantle studies.
The distribution of Cr, Ni, V, and many of the major elements has been effected
by multiple intrusion, whereas Ba and the involatile elements Sc, Zr, Y, etc.,
which concentrate in late fractions, were unaffected.

Various analytical determinations were done for ad hoc projects
on request. This involved about {00 analyses for 16 elements, and included
preliminary analyses for trace elements in clinoenstatite-bearing rocks from =
Cape Vogel, Papua.

The laboratory receivednumerous visitors during the year from
government, industry,and research organizations, as well as group V151ts from
school and technical college students. .

PETROLOGY, MINERALOGY, AND X-RAY

PETROLOGY

c L D'o Branch

Suites of rocks from the following areas were examineds:

Western N.S.W. (submitted for age determination by N.S.W;.Landa'
Dept) ~ Laboratory Report No. T;

‘Migima Island - Laboratory Report No. 83

Bouga}nville.a Laboratory Report No. 16.
A heavy mineral concentrate from the Tonga Islands was examined for the
Department of Anthropology,; A.N.U.. A minute was written dealing with 'Pyro-
| ...clastic Flows' over the signature of the Assistant Director' (Geology) and

‘.distributed to all geologists; as a result, many rocksbrought 1nvby fleld

parties were recognised as welded tuffs for the first time.
The following were edited:

Report 105 = Geology and mineral deposits of the Port Mbresby/Kemp
Welch River area; Yates and de Ferranti.

Bu%iptin - Bougainvillej Bléke and Miezitis
" » ,

Bulletin - Tertiary volcanic rocks of the Peak Range, Central
Queenslamd 3 Mollan

Map -~ Ayr 18250,000 Sheet area; Paine et al.

Map - Townsville 18250,000 Sheet area; Wyatt et als

st



“and ‘Zinc!® (Record w966/143)“§ ‘and - 'S)lloate ana1y51s by anay fluorescent
wspectroscopy b o % , “ i ]

29~

The folXlowing leotures were glven°

'Granite', to the second year adult education class, A.N.U.,
April 7.

"Volcanology in New Gulnea'n to East Canberra Rotary Club,
July 26,

'Earthquakes and Volcanoes'; on A. B C° Schools Broadcast,
August 8.,

All new equipment for the thin section laboratory has been
purchased, and, apart from some minor modifications being made now, is ready
to be installed in the new laboratory on the third floor. However, because
of the fire on the fourth floor it is unknown when the contractor will commence
work in the laboratory, and until his work is completed it is impossible to
occupy the laboratory. A long delay is expected, and some of the new thin

section equipment will be set up temporarlly in the Acton Laboratory.

C.D. Branch

. Following the resignation of J.M. Rhodes from the Buresu in May,
Branch was placed in charge of the X-ray laboratory. Since then the Metalli-
ferous Section has been without a petrologist. During May the X-ray diffracto-
meter and manual spectrograph, and the Philips 1210 automatic X-ray spectro-
graph were moved from the. Acton Laboratory and installed in the new BMR
bulldmg° ‘A cons1derable tlme since. then has,been spent in lining-up the auto-
matic. spectrograph and, d331gn1ng modlflcatlons 0’ make adaustments easier., In
September a sheet’ of polypropylene 20 mlcrons thick was obtalned, and stretched
to 1 micron thmk° Th1s will be used to replace the Mylar window in the flow
counter on the spectrograph, and it will then . be: posslble_to determine sodium
quantltatlvelypa d?to deteot elements as llght as carbons the spectrograph

ropy len e,W1ndow durlng Ootober, and sili-

oy ,The Rb/Sr'ratloevln 34" sample were determlned for the Geoohronology
Group, and U/Th ratios im 12 Samples were- determlned for the Department of

. Geophyslcs and Geochemastryq AN, U.7 Fourteen mlnerals ‘were determined by
‘X-ray diffraotlon. Two Regords by: Rhodes were editeds’ 'Trace element analysis

by X-ray specuroscopy with- emphas1s on the: dete“mlnatlon of. Barium, Lead, Nickel,

Grani as? . progra a Analyses for Jhe maJor elements w1ll begdn in November,

_and- trace element analysee about m1d~1967 “The Bureau S programme will be

enhanced by a detailed geochemical study of a. h1gh=-1eve1 granite in north
Queensland just started hy a Ph.D student in the. Department of Geology, A.N.U.,

~of whom Braroh has beer appointed ar honorary superv1sor.

Symposta on Feldsparq and Methods of Rock Analys1s, arranged by
the Geologloal Society of Aus»ralla in Adelaide9 were attended from 22nd to
26th August, -and; as tlme permltted9 pract1oal experlenoe was grained in the
X-ray. 1aborato i 'on ,of . 8011s, C. S I.R.0.,
Adelalde. ' Ty ¢ ‘ :
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MINERALOGY AND MINERAGRAPHY

I.R. Pontifex (October, 1965, to May, 1966.) .

Sixteen minor "ore-mineralogy" reports were.completed on various
mineragraphic and petrographic investigations of ores, rocks associated with
ores, heavy m1nera1 and beach sands, phosphate rocks9 and geochemical samples.

Twenty five mlseellaneous minerals were ;dentlfied by X=ray
diffraction and or microscopic examination, :

The following suites of specimens are worthy of soms comments
1e In dr111 core from the Watsonville t1n=f1e1d (N Q.) eleven ore mlnerale
and eight gangue minerals were identified, and /their relationships-enabled
. their paragenesis to be established. The ore minerals, im approximate
decreasing order of abundance, ares arsenopyrite, pyrrhotite, chalcopyrite,
cassiterite, stannite, pyrite, magnetite, sphalerlte, galena, wolfram,
’ bismuthinlte.‘ . < g b :

2, A petrologdeal and X;ray examination of bauxite samples from the Ashton
18250,000° Sheet, Kimberley ares, W.A., indicated that gibbsite is the

main constituent forming the pisolites and matrix of most of the specimens.
Hydrated irou-oxide is presemt in most samples, and crypteonystalline
“gilica occurs in the interstices of some. One sample was‘found to consist
-almost entirely of kaolinxﬁi. The textures in some samples suggest that
the bauxite has been breceiated and recemented by secondary bauxltic
mater1a1 and silica.

BquOpaque mlnerals in andesitic rocks from Bougainville Island generally make
- up dbout 2% of each rock.

f"aTitaniferous magnetite is the main opaque mineral, and thls is generally
1. . assogciated. with lesser amounts of hematite. Minor amounts of maghemite,
v 'ilmonite, splnel, rutlle, pyrite;, and chalcopyrite were found in some
fspecimens.‘

'fVerlous textural features indicate primary exsolutlon of hematlte and
magnetite and’ ‘als0 of the iron and titanium oxides.’

S

A paper entitled "The Mineralogy and Genesis of Ores in the . Astro-
'1obe Mineral Field, Papua", together with accompanying photographs and maps,
. was prepared for presentation to the Scientific Meeting of the Geologlcal
P Sooiety of Australls, held in Adelaide during August. ) g
,14. v Between July i9th and August 9th eighteen wofking mines in the
Herberton area, Queensland, were visited. At each mine the ores, associated

. .gangue, zones of alteration, and the country rock were examlnede

ga The ores and some of the. associated rocks were sampled from mines

‘in granite and in sedimentary rocks,: preferenee was given to those containing
oomplex mineral assemblages. T ‘ & r e

AR

'

The mlneralogy of thése ores is to be examined w1th the aim’ of
correlating the m1nera1 associations with the field geology, and investigating
theories of ore genesis and mineral zoning in the area.



.

GEOCHRONOLOGY (Flgo 1)

A.W. Webb, V.M. Boflnger9 R.R. Harding

During 1966, 190 isotopic age determinations were made on mineral
and whole-rock samples in the Geochronology Laboratory of the Department of
Geophysics and Geochemistry, A.N.U.. The bulk of the analyses were carried
out on rocks from the East Kimberleys and Bowen Basin. The areas of the
Australian mainland from which samples were dated are shown on the accompanying
map. Samples from Malaysia, Antarctica, and T.P.N.G. were also analysed. In
addition to these analyses, numerous calibration runs were made on Ar, Rb, and
Sr spikes, :

The Geochronology Laboratory was moved to a new building during the
period November, 1965, to January, 1966, and most of the. equlpment was out of
operatlon for almost three months.

The construction of a new solid-source mass spectrometer (MS-X) is
almost completed. '

: Harding was the only member of the section to go on field work this:
year. ' During August and September he collected 38 samples for dating from
the Wau, Kainantu, Chimbu, and Mt. Hagen areas of T.P.N.G.

The Bowen Basin and East Kimberley projects should be completed in
1967, and the compilation of this work is expected to take up several months
of the year. - A

The progress in each survey is detailed below.
Bowen Basin

Sixty-three mineral concentrates from fifty-three samples of igneous
rocks were dated. by the potassium-argon method. In addltlon, twenty-one
rubldlum—strontium analyses were completed. ' '

A1l samples which can be dated by the K/Ar method, Pram s area
south of 20%9 S. lat, have now been analysed, as well as a considerable number
from the northern parts of the Bowen and Proserpine 13250,000 Sheet areas.

The main discovery was that the Mount Morgan granite, which has always been
regarded as of Permc-Triassic age, is at least 360 m.y. old (Upper Devonian).
The remaining results have shown the wide extent of the plutonic activity in
the Upper Permian (235 m.y.), from Marlborough to New England, and in the

. Lower Cretaceous (125 m.y.) in the Bowen-Proserpine area.

: . The Rb-Sr dating has a twofold purpese-- to date the -volcanic rocks
which are not suitable for K/Ar dating, and as a check, to date samples which
have already been dated by the K/Ar method. A major problem in isotopic dating
is the frequent discordance between K/Ar and Rb/Sr ages determined on the same
sample. g problem is increased by the fact that two values for the decay
congtant of 7Rb, which differ by 6%, are in common use, but neither constant
will give ages which agree consistently with K/Ar ages. In general, Rb/Sr ages
are either equal to, or greater than K/Ar ages. Consequently, it is not
Justlflable to compare Rb/S* ages with the radiometric time scales of Kulp or
those adopted by the Phanerozoic Time Scale Symposium, which are largely based

- upon K/Ar ages.

Samples Wthh appear not to have been reheated or metamorphosed (and
are therefore least likely to have lost radiogenlc“daughter products) are being
dated by both K/Ar and Rb/Sr methods. The first group of granites studied was
from the Maryborough Basin, where the average K/Ar mineral age 1s 217 m.y. and
the total - rock Rb/Sr age is 218 m.y. (using  OTRba1.47x10-11 . Rocks
from other areas are now being analysed to see if this relathnshlp 1s condistent.



.

Another objective is to date by the Rb/Sr methed, rocks which are
suspected to have given low K/Ar ages; ©.8., in. the Urannah Complex, ages
of 300 m.y. and 270 m.y. are fairly well established by the K/Ar methoed, but
a number of results fall around 285 m.y. These ages may represent @ partial .
argon loss from a 300 m.y. 0ld granite due to heating by the 270 m.y. old
granites, or may indicate a distinct phase of intrusion. The suécess of this
attempt to determine the significance of this 5% difference will depend- upon
whether a general agreement between K/Ar and Bb/Sr ages can be achieved else-
- where. g

Preliminary Rb/Sr analyses have been carried out on three volcanlc
units on the Bowen and Proserpine 13250,000 Sheet ‘areas. :

‘Bagt KimBerlexsf

Seventy-six analyses of total-rock and mineral samples ‘were made,
‘the majority of the total-rock samples being shales. Certain modiflcatlons
to the preliminary results reported in 1965 are now posslble° 0 RS o

The age of the oldest exposed rocks, the Halls Creek Group9 is
still in doubty but could be older tham 2650 m.y. Direct measurements on
shales from the Group give ages much too young to be con31stent w1th the known
stratlgraphy.

Wlthln the Halls Creek Mobile Zone, 1n#pp51on of granitic rocks
(Mdbel Downs Granodiorite) accompanied the high grdde metamorphism of the
Halls Creek Group (Tickalara Metamorphics). This event has been dated at
1951 = 27 m.y. A further period of granitic intrusion, unaccompanied by meta~
morphism,occurred 1854 % 14 m.y. ago (Bow River Granite). This latter period
of ;granitic intrusion was associated with the outpourin§ of vast Quantities
f, of. the Whltewater Volcanics, which have an.age of 1823 X 47 m.ya
' ‘ This period of major igneous activity had been coneluded by the
time. of emplassment of the Hart Dolerite, dated at 1800 % 25'm.y:, The Kimberley .
Group was emplaced in the period between emplacement of the Whitewater Volcanics
.and the Hart Dolerite, and the Carson Volcanics from this Group have an
indlcated age of 1807 m.y.. sl

. Shale samples from the least distiitbed seetlons in the northern
part of ‘the Halls Creek Mobile Zone give apparent ages of 1184 * 123 m.y. fer
'.the. Golden Gate Siltstone, 1080 £ 80 m.y. for the Glenhill Formation; and

' '..about 900 m.y. for the Pincombe Formation, indicating that the Carr Boyd Group

is equivalent to units from the Kimberley and Sturt Blocks. - A Palaeozoic
i event is roflected in some of the samples from the Glenhill Formation.

Y In the K1mber1ey Block9 the Wyndham Shale has been -aecurately
‘dated at 1707 % 39 m.y. No unit of equivalent age has been found in the.Sturt
Block.

Correlatlon ‘of units from the Kimberley and Sturt Blocks, across
the, Halls Creek Mobile Zone, is first possible at the Wade Creek Sandstone
levelo The Mount John Shale Member of the‘Wade Creek Sandstone has been dated
at,1128,% 110 m.y..  Tentative field correlations of this Member with parts
-of the Glidden Group has been .confirmed.’ The Matheson and Maddex'Formatlons
" from this Group have been accurately dated at 1031 ¥ 23 mey. A 730 m.y. old
‘event is also reflected: in certain samples from these Formatlonso

Two perieds of glaciation, each followeg‘by marlne sedlmentatlon,
occurred. in’ the late Precambrian. The older period”of glaciation has been
. determined as occurring 730 - 30 m.y. ago. Interglacial shales have an
indicated age of 685 m.y.. The Timperley and McAlly Shales are younger than
the second glaciation, and have an age of 666 m.y.. This determines, within
reasonable limits, the times of the Precambrlan glaciationsg.-
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The results given above are based almost entirely on total-rock
samples, Analyses of minerals extracted from the various rocks are in most
instances unreliable, amd give apparent ages much younger than the more
reliable total-rock-ages. IFor the Kimberley region, at least, all -apparent
ages determined on minerals must be regarded as minimum estimates.- Biotite,
in particular, has proved extremely unstable, and in most cases the apparent
ages have no geological significancs,

Use of shales in Rb/Sr Dating

The use of shales to determine the age of Precambrlan sediments is
becomlng increasingly important, Age determinations oh bore cores rely heavily
on data’' from shales, and many of the results from tlie East Kimberleys are
based entirely on total-rock analyses of shales. .

Problems inherent in most samples are the normally low Rb/Sr ratio,
and the small variation in the Rb/Sr ratio within a suite of sampleso Experi-
mental work, involving the leaching of samples with 0.1 N HCl, is being
carried out. Promising ‘results have been obtained, particularly with cal-
careous shgles, as the - effect of leaching is to remove carbonate material high ~
in common strontium, thus enhancing the Rb/Sr ratio of the solid residue. Many
shales which would have been rejected previously will now be useful for dating
if the experimental work is successful. :

! . . One interesting aspect which has arisen from the dating of shales
is that the inltlal 87s / 65y ratio appears to be about 0.72. Previously it
had been tho g%at equilibration with sea water should take place, and that
* the 1n1tia1 Sr/ Sr ratio of shales should be about 0,707 (sea water rat1o)
Analyses of present day samples of silt and clay waterial from:the: shelf area
of the Sydney Basin and Gulf of Carpentaria *supplied by-J. Kauéback) will be
carried out to help in solving the problem of the 1n1t1a1 Tsr/ 6Sr value for
: sgales. T
o Work on the significance of shale analyses will be contlnued on a
200 ft. core of the State Circle Shale. Samples have been taken at one foot
intervals;. and X-ray fluorescence analyses for Rb and Sr are being made by
B.W. Chappell of the Geology Department, A.N.U.. It is hoped that a close
gtudy of this' core will show what effect, if any, weathering has on’ ‘the resultant
date, and the significance of the data in terms of deposition, dlagen931s,
metamorphﬁsm, source material, etc.

Tertiary Volcan1csg eastern Queensl and

. It has been demonstrated by several investigators that completely
fresh volcanic rocks give reliable whole-rock K/Ar ages. It has also been
shown' that badly altered rocks give K/Ar ages which are much too low. . As
fresh (unaltered) rocks are relatively rare, it is necessary to learn how much
alteration can be tolerated before the effects’ of argon leakage become too
great. The Tertiary volcanics of the Springsure area appeared to provide the
opportunity:to compare whole-rock ages with ages of sanidine in genetically

" related rocks. Sanldlne has been considered to be highly suitable for K/Ar

dating.

_ The project began in 1962, but when it was found that consistent

results could not be obtained on the sanidines, the project lapsed until time
became .available to investigate this problem. No work was done during 1964 -
1965,. but this year the difficulty.was eventually overcome, Several samples
from the area to the south-west of Brisbane were run in 1964 for the purpose of
comparison with the Springsure samples. .
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The three coﬁclusions‘frsm fhis study weres-

(1) There were unsuspected technical difficulties in the extraction of
radiogenic argon from sanidine which were only overcome by heating
the mineral to several hundred degrees C above its meltlng p01nt.

(2) Whole-rock samples of middle Tertiary age, or older,. may gmve

* . eceptable datesqwhsnﬂonly slightly altered, ;hecause any argon loss
is masked by the analytical error. However, the selectlon of samples
for dating remains highly empirical.

(3) The volcanics in the Springsure area are of Oligocene age, and those

; in south-eastern Queensland are slightly younger (early'Midcone).

~'Bore cores

Five bore core samples were analysed. Biotite from. granite basement
in Netting Fence No. 1 was dated by the K/Ar method. Four samples of basalt
from.Yowalga. No. 2 were dated by the Bb/Sr method, and an age of consolidation
.greater than 1000 m.y. measured. Two badly altered simples reflected a 446 m.y.
event. Independent K/Ar analyses by Geochron and Isotopes Inc. measured only
the Palaeozoic age. ;

i
!

Mlscollaneous

: Analyses unrealted to the major projects were carried out on samples
from Malaysia 217), T.P.N.G. (5), Antarctica (12), the Amadeus B381n (4), :
western N S W.(1), and the Townsv1lle—charters Towers area (2)

The results of the work on the Malaysian, Amadeus Basln, and western

’ 5tﬁ,N S.¥. samples have been reported.

v &

The two granlte samples from the Townsville 18250,000 Sheet aroa
. were dated to ‘supplement a‘ palaeomagnetic investigation of - sedlments from this
. ared by D.H Wyatt (G.S.Q.) and Dr. F. Chamalaun (A.N.U.).

Datlng of twelve samplea from Antarctica,:and three from T.P.N.G.,
le in progress.

-z
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BAAS BECKING GEOBIOLOGICAL RESEARCH GROUP, MINERALOCGY. SECTICN

W.M.B. Roberts, A.S. Joyce, J.A. MacDonald (C.S.I.R.0.) (July-Oct.)

Dr, MacDonald is engaged in‘a study of a portion of the Mount Isa -
Orebodys taking the deposit as a %ectonically deformed sequence in :low grade
metamorphic rocks he will examine the textural and chemical changes in some
deformed sulphide-rich bands. Concurrently, he will examine , both from -

- field evidence, and by laboratory experiments, the effect of metamerphism on
the iron.content of sphaleriie. The object of’ this examindtion is to deter-
mine some of the measurable effects which result from the metamorphiem of
eulphldes and their assoclated -minerals. ' o 7

A S. Joyce carried out_ a statlstlcal study of' chemlcel analyses
of regionally metamorphosed rocks in an attempt to reoogn1se any poasiblo

*mlgration of elements 1nduced by metamorphismo

‘The results suggest that chemical reorganlsatlon of +the crust
-proceeds during the mineralogical reorganlsathn accompanying metamorphlsm.
* Pressure . .and temperature have opposing influences on the dlstrlbuﬁ;on of

* individual elements. The possible trends of major element redistribution -
recognised- areras followss Fe0, total Fe, Ca0, MgO, Nazo, T1®2, ‘and MnO

~geem 1o 1ncrease in mean abundance with increasing pressure, and- decrease

- with increasing temperatures S:.O29 Al O3 Fe 0,, and K,0, seem to decrease in
méan -abundance with increasing pressure, and 1n rease with inoreasing temp-
erature, H20 appears to decrease with both increasing pressure and ‘temperature.

Lo uz:,,These conc1u51ons may be affected by bias resulting from emphasis

fonfunnsual rock types, and, by the possible effect of crustal evolution with
'”:tlme, because ‘the exposed highly metamorphosed teérrains are: generally older
than’the lowngrade terrams°

Insufflclent usaﬁle data are-available to examlne the dlstrlbution
of trace elements statistically but several published studies: suggeet .that .
‘trace ‘elements will undergo redistribution also. Therefore metamorphism
theoretlcally could lead to generation of economically significant-concentrations
of trace elements under favourable localising conditiens. If these elements
“encountered a source of sulphur during redistribution, their ultimate dis-
tribution would be modified drastically because of their high afflnlty for this
' -element, .and new mineral phases would appear. Such a mechanism' is one possible
explanation for the location of some sumbhide deposits in metamorphosed
sediments stratigraphloally associated with greenstones.

Joyce also sampled four thermal aureoles adjacent te granit1c
~intrusions in order to determine the,behaviour of trace elements, in pro-
~ 'gressively meta.morphoeed9 1n1t1a11y homogeneous, or nearly homogeneoue rock
S unitse _ : '
The preparatory petrographlc examination of three of these suites
'of eamplee has been completed and some chemical results have- ‘been obtained.
Sllioate analyses completed for one suite of samples from the northern tip of
the Jerangle Granite indicate no detectable change in major and minor element
‘content w1th ‘changing metamorphick rade, except for a decrease in H,0 with
~increasing grade and a decrease in Fe 0 Trace element.data are not yet
available. Preliminary results on specimens from-south 'of the Urialla Granite
'indicate mobility of Cu, Pb (both ten-fold regular varlatlon) and B in the
aureole, and suggest some mobility of other trace eléments. Initial results
on samples from adjacent to"the Harrlson :Peak Granite also suggest significant
variation in trace elements. Confldent 1nterpretatlon and evaluation of the
study must await completion of the chemical malyses .
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Starting from the early 1900's, W.M.B. Roberts is making.a search
of the literature for experimental work on sulphide synthesis. Much useful
work has been done in the field, and a systematic compilation is essential.

Pravious experimental work on the formation of chaIOOpyrite at
low temperature had- rndicated that water was an essential component in the
reaction. Even in the absense of water the reaction between CuS and:FeS to
give CuFeS, would possibly preceed by solid diffusion at low temperature if
diffusion could be enhanced under these conditions by gllde dlslocatlons

-during the- plastic deformatlon of the minerals.

; To test the posslblllty, six experiments were set up; . dry pellets
"'of CuS and FeS were compressed together at temperatures ranging. from” 20 C to
~15099~at 4,000 atmospheres for six weeks, Both sulphides had recrystalllsed
vin all ‘experiments, but no reaction between them could be observed at the .

- intérface of the pellets when examined at 2,000 x magnification. At the same
‘time stoichiometric proportions of CuS and FeS were mixed to a slurry with

' water and sealed’ in a teflon cylinder. This was compressed at 4,000 atmospheres
- zand heated to 140 °¢ for sixteen days. A complete conversion to coarsely
erystalline chalcopyrite resulted. Under the conditions of the experiment, .
801id diffusion does not appear to be a possible reaction, and the mechanism

1s, therefore, an ionic one.

“""
o stk g

- Wbrk on the adsorption of metal ions to bentonitic olays was
started, using copper and lead. At pH 10, 2 percent of copper was adsorbed ;
from a solution containing 2 grams of copper per litre. This copper: was
* -converted to the sulphide by passing H,S through the clay. ﬁ solution of-,
lead acetate was used to check the adsorption of lead. The chemlcal analysls
has not yet been'dene, but S was passed through portion of the clay,and the
lead converted to lead sulphi

: Portlons of these clays are being compressed at 4,000 atmospheres -
and at 140 %to check whether the dispersed sulphide will coalesce.

: : Some difficulties were experienced with the heating of the cyllnders
|dur1ng the year, and a change from the wire-wound furnaces to oil-bath heating
was made. However, the resistance used to heat the oil shortncirculted during
the experiments;and the oil baths had to be discarded.

New heating elements having a relatively low heat output per. unit
" area are being made; it is hoped that these will not form carbon in the oil
which caused the short circuit of the resistance heaters.

‘ Equipment was designed to study quantitatively the effects of a
pressure gradient on the movement of sulphides. However, this proved to be too
difficult to construct, and a simpler approach will have to be considered.

. ~ Work will continue on the adsorptlon and desorptlon of metals on
clays, and the study of their recrystallization behaviour under dlfferent
temperatures and pressures and in different matrices.

Equipment has been partly made for the study of the solublllty of
sulphxdes in a variety of solutions;, and to evaluate the solution mechanlsm as
a faotor in ore transporta : -

In early September, Roberts approached Professor’ Buchanan, at the
Department of Physical Chemistry, Unlversity of Melbourne, and asked him
whether he would advise the group on its physical chemistry programme. He
agreed to do this, and also agreed that some of his research students would
work on some of the group's problemso.

Professor Buehanan is keenly interested in the physico-chemical
aspects of mineral and ore formatlon, and with his help we should be able to
develop a useful phy51cal chemistry programme. -
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MI SCELLANEOUS

PRECAMBRIAN TIME-STRATIGRAPHY )

i

P.R.s Dunn prepared a short paper for the Government'GéoIoé1sts'
conference in Hobart on the Bureau's propoesed subdivision of the Australian
- Proterogoic into three systemss Adelaidean, Carpentarlan, and -Lower-Proteroz-
oic. The proposals have been accepted, in principle, by the Queensland and
‘South Australian Surveys, but not by the Western Australian Survey who prefer
to adopt the Canadian subdivisions. The Bureau is using the new subdivisions-
on all its‘latest maps. : ;

Wo Compston, of the Australian National University,: w1thdrew from

_ authorsh1p of the paper "A proposal for time-stratigraphic subdivision :of the
‘Australian Precambrian”, and the paper has been submitted to the Journal of

- the Geological Society of Australla under the authorshlp of P.R. Dunn, Kaks
.Plumb, and H.G. Rdber%so - , -

: P.R° Dunn has beéen appointed a member of the Subcommlss1on on;
Precambnan Stratigraphy which operates as part of the Commission on' Strati-
graphy of the International.Union of Geological Sciences. Professor Kalervo -
Rankama is pr331dent of the new Subcommission. R :

P P RANGES 182509000 SHEET AREAQNQTD (Figo 12)
J.E; Ivanac ' ;

1 During the latter part of June and early July part of the’ south—
western portion of the Petermann Ranges 1:250,000 Sheet area was investlgated

to determine whether or not ultramafic rocks extend across the South Australian-

Northern Territory border, and to search for similar outcrops in the Mann

‘Ranges. A number of gossans in the Petermann Ranges were. also v1s1ted.

' The nickel-bearing rocks - norite and pyroxenite - crop out in
the Claude Hills in South Australia, and extend for about one mile into the
Northern Territory. They are interlayered with acid, intermediate,-and basic
gneisges and granulites. Similar rocks extend westward into Western Australia.
" The ultramafic suite has been named the Giles Complex by.the South Australian
Geological Survey. Nickel occurs as a nickeliferous ochre formed by leaching
of olivine-rich varieties of ultramafic rocks. Silica and magnesia have been
‘leached from these rocks, which contained approximately O. 2% N1. Avefage grade
of the ochre is about 1.6% Ni, . c

The results (P. G° Miller pers. comm.) of four rotary—percussion
dr111 holes put down by the South Australian Mines Dept. on a possible extension
into the: Northern Territory of the nickeliferous ochre deposits, suggest that
they are very low grade. In the Northern Territory, five miles north of Claude
Hills, two minor bodies of olivine gabbro(?) intrude coarse to fine-grained
gnelsses and granulites. .

. 0 :

In the Petermann Ranges:/four prospects were briefly inspecteds
these are shown on the map as Butler Dome, Stevenson Peak, Katamala Cone, and
Chirnside Creek:" The prospects consist of manganiferous jasper lenses in
carbonaceous and dolomitic ahale .and dolomite’ of the Plnylnna Beds (coloured
black on Flg. 12) . .
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At Butler Dome three groups of steeply dipping magnaniferous and
siliceous gossans and -collapse breccias extend over a strike length of -about
seven thousand feet. Each group is about 1000 feet long, and ocecurs ih highly
folded and- contorted- carbonaceous and dolomitic rocks of the Pinyinna -Beds.
The main gossan is 45 feet wide, and stands out as an impressive- bluemblack
outcrops ‘A shaft about 40 feet deep has been put down in the footwall of ‘the
gossan ‘to prespect quartz veins which cut the gossan: The gossans are:- 51m11ar

: 40 those .at Mt.-Isa, and contain boxworks and limonite derived from- sulphldes.
~ PThe surrounding sediments have been sericitised, and contain substantial

- amounts of iron oxide (limonite and hematite). There is abundant-evidence to

- lead, z1no, and cobalt values (see Table, Fig. 12).

COLOUR AND INFRA-RED PHOTOGRAPHY

-suggest that the mineralization is bedded, and is possibly of syngenetic origin.

Several chip samples of the gossans were collected, and these show anomalous

-

-"“m*W" I Examlnatlon of the three other localities showed minor : gossanous
*materlal, ‘but no upstanding jasper bodies similar to those at Butler Dome.

From the brief examination made, there appears to be a change from carbonaceous

to dolomltlc facies westwards from Butler Dome.

P. R° Dunn has discussed the possible future of oolour and infra-

red aerial photography with members of the photogeology group,and~the arrborne

§ g for 1967. "

. group of the Geophysical Branch. Mr. Sims, of the Forestry and Timber Bureau,
g aand Mr Chenhall : Jones, of Aerial Photographs Pty Ltd, have also been consulted°

A tentatlve programme was devised for 1966 in whlch the Bureau

“ Cessna would photograph in colour an area near the Daly River copper-mine and
‘~an area near Tennant Creek during the course of aeromagnetic surveysim these

regions. However, delay in the delivery of a 7Omm. camera which wasto be
used for the progeot caused its cancellation. A 51m11ar proaeot 1s proposed

Thls 1n1tlal programme will be used to assess the- value of colour

*and infra-red photographs for detailed geological interpretation and’ mapping

- ‘'of possible metalliferous areas. They will also be assessed as a prospeotlng
'tool and ,as an aid to geobotanlcal work,

TRAINING PROGRAMME

y G g R

In 1966 recruits to the Metalliferous Section were given @ brief

. ;tralnlng course designed to show them most facets of the operatlons of the
T iSeotlon° The course cons1sts of the following: v

"Reading of selected literature
Photogeology - 2 weeks
Laboratory - 2 weeks

Age Determination - 1 day
Rock Store - 1 day

Drafting - 2 days

‘Map Editing = 1 day _
Groundwater A.C.T. - 1\day
Field Geochemical Sampllng Technlques -1 day
Petroleogy - 1 day

Equipment - 1 day

. Other Branches - -4 days
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The programme tazkes about six weeks to complete, and should provide
the new geologist with an adequate background to the operations of ‘the Section
and its relationships to other Branches of the Bureau. The importance of
cooperating with other Branches, and the need to understand and, where possible,
to help w1th their work, are stressed.

EXCHANGE OF GEOLOGIST WITH GEOLOGICAL SURVEY OF CANADA

P.V. Crohn is attached to the Geological Survey of Canada on
exchange with Dr. K.E. BEade. He is studying mineral deposits in various parts
of Canada, concentrating principally in the central area of the Canadlan
Shield.

Dr. Eade arrived in Canberra on 25th March. Since then three
"months have been spent outside Canberra, as followss Co

1. One month with the West Kimberley field party in the Lennard
River area, Western Australia.

2., One month on a tour of the Klmberley region of Western
Australia and the Carpentaria region of the Nérthern Terri-
tory, with H.G. Roberts. Brief visits were made to Rum
Jungle, Mount Isa, and Tennant Creek.

3e Two weeks were spent in South Australia examining the
Adelaidean System rocks in the viecinity of Adelaide and in
the northern Flinders Range, and the older rocks of the
Gawler Platform in northern Eyre Peninsula, '

4. Three weeks were spent in Western Australia seeing the Lower
Proterozoic section in the Hamersley Range, and the Archaean
rocks in the Kalgoorlie and Nullagine-Marble Bar regions.
Visits were made to Mt. Tom Prlce and the. Wlttenoom a:bestos
deposlts.

This field work permitted examination of most of the 1mportant
Precambrlan sequences in Australia, and of some mineral dep051ts assoclated
with them. :

_ " In Canberra, study of the llterature and dlSGUSS1ons with Bureau
officers has assisted ‘in appreclation of Australian Precambrian geology.



=40~

-CLINOENSTATITEwBEARING ROCKS, CAPE VOGEL, PAPUA

WeBs Dallwitz

Fourteen chemical analyses of clinoenstatite-bearing rocks from
Cape' Vogel, -Papua, are now available. These analyses, considered boeth-indiv-
idually  and as a group, show certain unique and remdrkable features-whieh can
not be explained in terms of differentiation processes inferred from detalled
field, petrographic, and chemical studies, on the one hand, or from experlw
mental studies.in fractional welting of mantle-type rocks, on-the other
(Green and Ringwood, 1966), The special features of the chemical comp031t10ns
of the.rocks as a group are scarcely less remarkable than the occurrence ‘of
-«cllnoenstatlte 1tself, and may be summarized as followso '

(1) Magnesia contents range from 12.5 percent i 25,3 percent
(concomitantly, the clinoenstatite contents range from a
few percent to about 70 percent);

(2) Alumina and lime contents vary inversely with magnesia
contentss ranges from 12 percent to 6 percent, and ‘
Ca0 from 6 percgnt to 3 percent;

(3) Iron oxides remain roughly constant at about 9. 5 percent,-
and

(4) contrary to all expectations, silica remains constant, to -
within ¥ 1 percent, at about 57.5 percent.

As the chemistry of these rocks appears to defy exp}ana%ion by
any known processes of differentiation, it was decided to test by calculation
‘the ‘possibility that they are hybrids. For an origin by hybridization to be
feas1b1e, it was necessary to choose two rock-types with greatly different
‘magnesia percentages, and with silica percentages of about 57, so that they
- ‘could.mingle in any proportions without appreciable change in the siliéa
“>contents of the hybrids; the selected rocks would also have to be types
llkely to be found in the geological environment of Eastern Papum. ' The rocks
most nearly satisfying the two principal requirements are enstat:tepyroxenlte
(slo = 56%, = 34.5%) and quartz dolerite (sio, = 58. 5%, g0 = 5. 5%) .
The proportions in which the enstatite pyroxenite and quartz
dolerite magmas would ‘have to mix to yield the different magnesia percentages
found in the Cape Vogel rocks were calculated from the magnesia percentages of
enstatite pyroxenite, quartz dolerite, and the fourteen analysed -clinocenstatite-
- bearing rocks. On calculating the percentages of oxides (other than ‘magnesia)
which would result from wmingling of enstatite pyroxenite and quartz dolerite
. magmas' in .the appropriate proportions, it was found that the percentages: of
these oxides fall remarkably close to those of the corresponding analysed rocks.

- This correspondence suggests that the different compositions of thése Tocks

‘may be attributable directly to mixing of enstatite pyroxenite -and quartz
;dolerlte magmas in various proportions - i.e.; each variant may be due-to
‘*hybr1d1zat10n alone. Another hypothesis still to be tested by calculatlon
involves derivation of the different compositions by formation of a single
hybrid magma which might then have differentiated by fractional crystallization
‘and gravitational settling of pyroxene phenocrysts. Still other calculations
along the lines outlined above could be made by working out mixing-proportions
for the two magmas from alumina and lime percentages instead of magnesia
percentages.,
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Though origin by hybridization seems to be attractive, and even

feasible, on paper, a great drawback to the acceptance of such a mode of origin
71eo in widespread doubt about, or even outright disbelief in, the existence
of an enstatite pyroxenite magma. This doubt exists in spite of the numerous
recorded: exgmples of dykes of enstatite pyroxenite in alpine-type” peridotite
bodies. However, in view of the rather interesting results of the calculations
carried out so far, the concept of the possible existence of an.enstatite
pyroxenite magma should be critically examined in the course of any study of
the genesis of the clinoenstatite~bearing rocks. Quite exten31ve experlmental
- work would probably be necessary for such an investigation. -

The existence of clinoenstatite-bearing rocks or their analogues
has already been established (in three separate areas of outcrop, each com-
pletely surrounded by Tertiary sediments) over a span of five miles or more on
Cape Vogel.s Topographic relief within the main area of outcrop is about 200
feet, and the rocks there are considered to be submarine lava flows at least
as 0ld as Upper Oligocene. Fresh specimens are quite difficult to obtain, and
- it is possible to walk several hundred yards without finding anything that
could be called a rock. It is therefore quite impossible to do any systematic
collecting in the area. The only solution, if we are to follow up the clino-
enstatite problem constructively, is to carry out core drilling. As a begin-
ning we might consider drilling three 500-foot. holes or one 500-foot hole and
one 1,000-foot hole. Reasons for drilling these holes would bes

(1) To obtain continuous cores of fresh rock for pétrégraphlc,
chemical, and spectrographic study. (A very 1mportant consid-
eration for understanding the conditions of formatlon and the
stability-ranges of protoenstatite and cllnoenstatlte ‘ig to
attempt to find out whether the high (6 to 7%) water content of
the rocks reflects an original condition of the magma, or

. whether the water was introduced after the magma had solidified).

, (2) ‘To" study compositional differences between successive lava flows,
L ~'and to search for evidence of graV1tatlona1 settllng of pyroxene
A RN phenocrysts within them.:

(3) ‘To see whether or not individual flows are of unlform composition,
~ after making allowances for possible differences attributable
to gravitational settling of pyroxene crystals; if they are
not uniform, a strong case for hybridization could be made out.

(4) To ascertain whether or not the lavas contain xenoliths (such
as enstatite pyroxenite and peridotite) which mlght provide
evidence as to thelr genesis.

(5) To flnd if rocks both more magnesian and less magnesian than the
known extremes (12.5 and 25. 3§nmgo) exist. It would be quite
fortuitous if the known extremes coincided w1th the actual
extremes. ! :

(6) To see whether or not the internal parts of flows differ in
mineralogy and grainsize .from the chilled marginss clinoenstatite
may exist only in the chilled margins.

~(7) To ascertain if any hypabyssal or plutonic equivalents of the
. cllnoinstatlte-bearlng rocks exist (1n the form of dykes or
sills).

(8) To see whether or not different flows can be correlated in two
or more drill-cores.
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Information on any or all of the matters (1) to (6) would help to
fill important gaps in our understanding of the gen981s of the Cape Vogel rocks.

Detailed petrogrephic studies, numerous chemical. analyses, trace—
element determinations, micrometric analyses, and refractive index measure-
ments, as well as microprobe analyses of phenocrysts, microlites, and ground-
mass materials would have to be made to test the validity, or otherwise, of
theoretical calculations of the type discussed above, but the required checks
could not be carried out with information obtainable only from the specimens
already in hand. In fact, it has turned out that the main role of the new
material collected in 1964 has been to point to additional and previously
quite unsuspected gaps in our knowledge (see points (1) to (6) above); these
gaps are serious barriers to progress towards elucidating the genesis of the
rocks, and emphasize the necessity for obtaining material which may help to
answer at least some of the important questions which have arisen. This
material can be obtained only by drilling.

The discovery of rocks containing a petrogenetically 1mportant
polymorph (clinoenstatite) of Mg SiO, not previously found in terrestrial
rocks should provide sufficient encoéragement to carry out further work at Cape
Vogel, but when this mineral makes up about 70 percent of one of the specimens
already examined, the stimulus is even greater. If the Bureau does not make
a serious effort in. the Cape Vogel area, some other organization way well step
1ne. ’

Information obtained by drilling would undoubtedly also be of
importance in interpreting the results of magnetic and gravity work to be
undertaken in Papua, and would fit in with J.E. Thompson's proposals for
geological mapping and other investigations in Eastern Papua. ‘Both the regional
work and the more detailed studies on Cape Vogel would complement the work of
H.L. Davies, who is investigating an hypothesis.that the Papuan Ultramafic
Belt is an up-faulted segment of the mantle.

It is considered essential that explanation of the clinoenstatite
occurrence be sought not only in terms of petrography and chemistry, but also
in terms of the tectonic and volcanic processes-which togebhez?haverbneught to
the surface a unique magma rich in magnesia as well -as silicas” Any petTo-
genetic interpretation must, therefore, take into account the pes51b111ty of
a direct connection between the clinoenstatite-bearing rocks and magma’ sources
at rarely tapped depths within the mantle. Thus it is important that “the
~thickness and composition of the crust, both in the immediate Cape Vogel area
and in the Eastern Papuan region as a whole, be investigated by geophysical
means, supported by field mapping and petrological studies, especially of the
basic and ultramafic rocks of the region.
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1964-1965 ‘ ‘ o L, : o
Proserpine 1962 and "~ Being compiled - CIarke,.D.E.f' Not started -
1965 L _ -3
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' Miezitis, Y.
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Hann River (part) 1966
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