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There are two ways in which a summery accountsof the
work done in the petrological leboratory might be presented. The
first is to give & full list of localities and sources from which
rocks cnd minercls were exeamined, together with some information
on rcsults where aprropriete; the second 1s to give a genersl
stztement on the types df investigetions undertaken and a brief
outline of the more interesting results and conclusions arising
therefrom. The report will be presented on the second plaen, as
the first scheme would involve a tedious recitel wherein the
mors important points would be obscurecd. ‘

The work of the chemicsl section ip more eesily declt
with; one chemist was engoged in geochemicel prospecting in the
Northern Territory during the field season, onc wes employed in
the lsborptory during the first three months of the year, end
enothcr for the lest three months. _

A. Petrology, minerslogy. mineragraphy, spectrogrephy, end

X-Radiograﬁﬁi.

For the greeater part of the yeer four officerms were
engeged in this type of work, and towards the end of the ycar
one sdditionel officer wes appointed. One laboratory assistant
was engaged in preparing thin sections end sutoradiographs.

Specimens from ebout 85 localities or sources, in
addition to miscelleneous rocks and minerzls shd beach, dune, and
streem sends sent in by prospectors, compenies, field geologists,
and members of the public, were exemined. However, wost of the
specimens were collected by Bureau field geologists working in
the Northern Territory, Queensland, lestern fusirelia, end New
Guineasn,

Humerous secondery and primary urenium rinerels from the
South Alligetor River ares, Rum Jungle, end elgevhere werc identif-
ijed., &n interesting minerel identified in ore from the Slelsbeck
No. 44 deposit is meta-tyuyemunite, a hydrated calcium uraniun

vanedate.

In June & quertz spectrograph was put into operation,
and in September en X-Ray diffraction epparatus for toking powder
photogrephs of mincrals was set up. Both pieces of apparastus were
used where necessary in the identification of minerals, end have
proved to be extremely useful adjuncts to optical and microchemnicel
méthods. in the examination of both non-opague and opaque minerels.
In fect, some determminations would have been viritualiy impossible
without recourse %o X-Ray send spectrographic technigues.

Rum Jungle ore deposition and associated phenomens.

As opportunity offered study of a comrehensive suite o
ores end rocks from the Rum Jungle urenium deposit was undertakon.
This work is not yet completed, but 1t is hoped that a rational
account of the processes of mineralizetion in thet area will be

presented.

South Alligetor River Avea, M.,

Hinersgrophic and X-Ray studles have ghown that the
palette and 31 Sheraena ureaium deposits ere of primary origin.
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Daly River Areg, IT,T.

Petrologicel study of granodioritic end metenorphic
rocks from the l1t. Litchfield district and an arsa south thereof
has confirmed field evidence pointing to two periods of plutonic
intrusion, the older probably of Archaeozoic 0gC.

A.B. G, _Urenium Prospect, i, T.

The rock favoursble for uraaiun mincralization was
found %o be e fine sedimentary tuff interbedded with besaltic
fiows end egglomerate, and not a rhyolitic dyke-rock, as pos- ]
tuloted from field evidenco alonc. It is probable that it ropre-
gents sedimeintary rock pulverised by o steer explosion assoclated
with the begaliic voleenic activiiy.

Radioschive deposits, Cloncurry - Ib'. Ige aren, Queensland.

A petrographic and mincragraphic report on sclected
redioective rocks end minorels was prepared. Ideatificetion of
some of thc radioective winerales was impopsible because of {ine~
greinsize and the iatrincic difficulty in specifically determining
metemict minerals, nemely complex columbates, tantaletes, and
titenatcs., At the time whea the specimons were cxemined the
spectrograph and X-Ray plant were not yet set upe

leny of the deposits copesr to contain the complex
minerals mentioned; in others redioactive iron oxides-hematite,
hydreted iron oxides, and mognetite - ave present, and only onc,

the Illary Kathleen, wgs found to contain pitchblende or ureninite.
Even if certcin of the oree ere of commercisl grade, difficuliies

in extrecticn of uranium will soripe beceuse of finencss of grain,
the yofrectory neture of some minherals, and the prcsence of abund-
ent carbonatec, which will entail heavy consumption of acid.

‘Carpenteria Geosyncline, Queensland.

'Study of the bagic igneous rocks of the Mt. Isa - Cloncurry
ayea continucd.

Praliminary petrologicel work om these rocks included the
preperation of doscriptions and pertiel descriptisns of some 150
slides of opecimens collected throughout the areca. Basic rocks
from e lerge enticlinel structure in the Soldiers Cep aund Duchess
areas received more detailed attention, including optical mineral-
ogical otudy and model enalyses. Fivc reprecentative pspecimens
were cheniicelly enalysed.

I{ has been shown thet the basic igneous cycle cen be
aivided into three major phases. An understanding of the order
of emplecement, form, and type of the igneous bodies, ond of the
regioncl mebanorphic end metasometic changes vhich they have :
undergone, is a necessary preliminery ¢o an investigation of their
velationship to copper mineraelizetion in the reglom. .

The Duchess azee has been chosen for the study of this
problem of mineralization. A map of the iraversss made in the
vicinity of the Duchéss orcbody has been wrepered, ond the points
where spocimens were collected have been plotied. Selected samples
heve been submitted for preliminary guantitative specirographic. 7
detemination of copper, chromium, cobeli, venadiwi, and nickel
(see elso below)e

In addition o the shove-mentioned research projocts
sbout sixty rocks of various kinds were igentifiod and describod
to help in %the preparation of a gzological map of the Cloncurry-
Mt. Isa orca.

Migcellaneous investigetiong.

Listed here are locelities from which a congiderable
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_(c) south Bast Papuas n
" (d) New Guines and New Hebrides (voleanic rocks).

(m) Edith River, N.T.

~ in particular, and Cloncurry-lit. Isa copper lodes in general.,

" (s) Two endesites from lt. Lemington, Papus. o

.

number of rocks has been exemined for Bureau field geologists.

The studies were underteken mainly to describe and identify

representative specimens, and the petrologists have either

drawn no independent conclusions or have confined their comments

to genetic and theoretical aspects only. It hes, with a few

exceptions,been left to the field geologists to interpret the

significence of the results presented to them. j

i

(a) Newcastle and Gregory Renge, Oueenslend. Some commenis were 3
made on the probsble reletionships of granites end porphyries
in this area, and it was concluded thet most of the porphyries
were extruddd upon an eroded surface of granite. ‘

(b) Wulle Nulla snd Lolworth areas, Queensland. Beselts and ;
- assocliated trachyte. . b

(e) Roune Dam Site, nesr Port lMoresby, Papua.
(£) North‘East'Papué (inclﬁding some chromite-beering rocks).

(g) Woody Uoody, Wl (mangenese minérals replacing siliceous
' collepse brecciss in limestone).

() Dely River ares, N.T. ‘

(1) South Alligator River area, . T _

(j) Bynoe Harbour district, N.T. (Medigen's prospect; radio- . ]
sctivity due to concentretion of thorium by lateritic J
processes in hematitic cementing -. meterisl in gsandstone)s |

(k) Cernervon Basin, W.A, (detailed.description of sediments to
provide information on depositional enviroment and prOVenance).

(2) Coronation Hill, N.T.

(n) Upper Sepik district, New Guinea.
(o) Verious localities in Papua and New Guinea.

(p) Mt. Philp, Queensland (description of specimens of iron ore; .
genesis of the deposits)e , :

Quantitstive Spectrographic anelysis.

The spectrograph end sccessory equipment were. set up for
quaentitative determinations, end standerd plates for some elements

' were prepareds Preliminery estimations of copper, chromium, cobelt,

nickel, end vanadium in basic rocks near the Duchess copper orebody,
Queensland, suggest: that there is & systematic veriation in the con-
centration of these elements outwasrds from the lode. The officer
who started this investigetion leter joined the gtaff of the National
University, end will continue the study there, The purpose of the
work is to provide information on the genesis of the Duchess orebody

B. Qhemistrz and Geochemicél Prospecting. ‘ |
on thekpureiy'éhemie51 s1de the following materials were |
gnalysed: . - - s S

(b) Seversl 1imestones from the neighbourhood of the Yoody Woody
' mangenese deposits. i

j
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(c) Pifty two diemond-drill semplcs from the llanton Dem (W, T.)
gelf-potential snomely werc tcsted for leed, copper, and
ztne vith negative xesult.

(¢) Leed ore from near junction of Lolonglo ard lurruzbidgee Riverps
A.c.i‘. . . ‘

(e) Ureaninite from the Polette prospect, South Alligetor River area,
N.T.: determination of uraenium, thorium, end leecd percentcges;
preperation of lead iodide precipitcotés for isotoplc enalysis.
The pucrpose of this work wes {o cnable age determinations to
ve meade ia the University_offﬁestern 2ugtrelic,

(£) Jusponded mattor in Canberrw reticuleted water.

In eddition numcrous gquelitetive. tests vwere carried out on
rediocctive end other minerals to'gid in their identificetion, a
method of prolonging the life of dlamond drill bits by etching with
acid was evolved, specirographicelly purc iron oxide wos prepecyved,
and a spectrophotometer and fleme photometer were put into operation.
The spectrophotometer was used in uranium determinationa,

-On the geochenicel side repoits on the presvious yooar'g -
field work in the Northern Terriiory uvcre prepared, gsemnles £rom
the vicinity of the llontane mine, Tagmania, were tested, end Tield
work was carricd out in Teemenia and the Northern Territory (at
Nemoona, in the Bouth Alligator River area, end ot Tennant Creek).

During the 1954 field scason the geochemiml perty in the
Yorthern Territory vas engepged on a progremme of biogecochemical
prospecting,. The main purpose of this work was to discover whether
any plent which might scrve as a gpecific indicator of uranium
exists in the Territory. Afler extensive tegting of a large numberp
of plants growinz in arcesg known to be mincralized with urenium it
was found thet no specific indicator-plant exists, although a number
of gpecles, and cespecially Xanthostemon paradoxus, do occcunuleie
uraniun in their tissues. Some cxtengion of urenium mincralizetion
was traced in the 8Sleisbeck area by testing leaves and twigs off
Xanothostemon peredoxus. Soil testing was carried out concurrently
with the testing of plants, and it was concluded that, iz peneral,
the former is e quicker and more direct method of prospecting for
_ ureniua.

A ghort bime was spent in testing soils in the viclaity
of the llontene leed mine, Z%echan, Tasmania, ard edditionel samoles
collected by officers of the Geophysicel Section were tested. IPram
the tests carricd out it appesred thet it would be possible to out-
line ¢ goochemical lead anomaly in the ares.

< Senples £rom the Menton Dam self-potentiel onomely, W.T.,
‘gave nefetive results for uranium, but disclosed wesk leesd and
coprer anomolics. JSubseguent essays of drill sludge senples from
this locality (sec ebove) showed that not even traces of copper,
lead, snd zinc could be detected by ordinery asgsay methods.

_ During the 1955 field season surveys were ceriied out
south~east of Darwin using a caravan fitited out as a loborelory.
A8 a result of extensive traverses, et ous on e grid patiern, at
the Homoone leed prospect, two major and soverel ninor onomelies
were outlined. The economic slgnificence ol these encmelics is
still to be tested by the company which holds the arec.

The rcmainder of the ficld scason was spent in the South
Mligator Riwer, Lleisbeck, and Turn-off Creek areas. Elghteen
hundrcd and ninety eight soil semples and 75 botanieal ssmples were.
tegted for ureniun; these were talken from arcas of knoun nmincraliz-
ation and also from previously untested arees. Several ncw anomel-
ies wore discovered, but it wes not possible, during thot scaszon,
to thoroughly invegtigete their gignificance. However, the generel
conclusion reached wes that, although geochemicel methods were sone=-

what more sensitive than the ordinary geiger counter, the slightly
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more deteiled information obtaeined by geochemicel methods of soil
sampling did not justify the additionsl effort and expense involved.
Twenty samples of water fram the South 2Alligetor River and its
tributaeries were tested for urasnium; several tributaries were found
to contaein significant amounts of that metsal.

In December testis for lead and copper were carried out
in the Tennant Creek distirict. The upward extension of a 1lead lode
recently discovered in underground drill-holes at the Peko mine was
detected at the surface beneath a vover of at least twenty-five feet
of soil. Particulerly intseresting results were obtained through
testing numebous outcrops typicel of quartz-hematite lodes for copper;
thege lodes showed no visible copper minerals et the surface. The
smounts of copper detected in different bodies renged from nought
to severel hundred parts per million., Diamond drilling results from
two of the odes tested by geochemical meth.ds suggest that such
testing will be of great velue in narrowing down the search for
copper-bearing lodes in the esres, because it appears that only thoee
quartz-hematite bodies giving medium to high copper tests will be
worth exploring further,




	Front Cover
	General

	Petrology, Mineralogy, Mineragraphy, Spectrography, and X-Radiography
	Chemistry and Geochemical Prospecting



