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DEPARTMENT OF SUPPLY AND LRIPPING
nmmﬁ. RZ3QUACES SURVEY

Groeawood's Canp aree is situsted approximately J‘ mile
eant-northeast of the Zast Peinter Cemp (site of Green s 014 camp|
at ths junction of Heighty Creek and an un-nmmsd creek slong which
runs the camel to the Hount Painter divide. \ ats C.J.
Sulliven and D.E.Gerdner made a reconneissence survey of the ares
during which thay discovered a mamber of smmll Sorbernite occwrrences,
These were subseqguently ned uwp by potholes or shallow shafts and
. 8¢ known ea the Hos.l and 2 prospecis. '

- The ares was later mapped in more detail by H.Brosdhurst
and K.llewellyn and during the course of their exemivation Llewellyn
discovered vhat ie now known as the Hoe5 prospsets A8 a result of
his exmminetion Sroedhurst recoumended that a Geliger-Nuller radistion

should be made of those perts of the arse which he oconsilered
most likely to contaein torboruite or other wrcplum minersls, The
W under review was carriod out &s a result of this recwmeng-
ation, : : '

| The following notes on the gmﬁy are besed pertly on
diseussions with geologist ReBroadhurst and pertly on the writer's
‘obaervations,

This erea is ocue of rugged topography with sherp ridges and
rising to 40O feet or more above oreek.level. Soroe-govered
lopes of 300 and over are & common feature of the area, ani outcrops
are maialy confined to the ridges sad spurs or 4o slopos too steep
for the accumiation of acres. -

T™he rocks of this area are chiefly granitic types although
in places remmante of ssdimentary rocks are present in the braecelated
, ,

| In pleoes the rocks have been extonsi breceiated, the
Trecoin being re~camsnted by siliceous solutions whioh have rendered
the treccis resistent to weathering, This has reeulted in e large
proportion of the outeropping rocks being brescis,

Smell areas of hemmtite coouwr in the Dfecoiated zones and,
88 will be shown later, the hemetite portions of the breoels are
genarslly the mat P aotive. :

In places the breccisted zones are intersected by shears
anf, owing to the softer neture ol the shosred materisl, wide criacks
or smell gullies rusning throwsh the ridges occur along the shears,
These shesrs have bLesn mupped only vhore they intersect the outcrops
but from their posltions on the plen 4t 48 possible that many of them
intarsect beneath the seree and soll surrounding the outcropse 3ush
intersections are regorded by Drosdhurst as pleces most fovowrable
for the sccumulation or occurrence of urenium mincrals, and the surve;
under review was deslgned in part to stuady the radiation from the
shears and thelr likely interccctionn.

In &t lenst one of these chesrs, mwmely on the Lo prospee
torbernite occurs in gunntities which development work now in hand

might prove to be profitable, This shesr 1o not in brecciated roocks



-2

pnlike the other known urenium occurrencee im the liount Psinter
district (which ere sesociated with low tempersture quarts and homas
tite), there is little, if any, homntite ascociated with ite Purther,
the lode conteoing come guortz wvhich reccsibles reef quartsm,.

There ore two possible explanations for the differonce
betweon the No.5 shear end the others, nemely - o

~ (4) The terbernite has been deposited in and neer the shomy
from cireulating meteoric wanter, the sowroe of the ureanium
beling the sesttered bodies of sseondary wanium minersls in

the br , which lies relatively close to the deposit,

(11) T™is possible explensiion is beged on & dlscussion with
MroP.D.Hye, Assistant Director, linersl Resourses Swvey, who
visited the aree Anring the sourse of the survey. He
suggests that the guerts mey have beon introduced undex :
gonditions of high temperature end that the How5 prospeet mmy,
in fecty be & primery nranivm loée, the torbernlte being 4o
rived freau primery ureniuvm minerels by the ordinery processos
of oxidetions, An execdnetlon of the quarts by MeFel.dtille
well wonld dotermine whether the guariz wes formed under high
or lov temperstiuwre condiiions and o prove 1 the adbove
expleanation is teneble ar not. :

Torberni te also occurs ol scaltered places ln the breceis
where it is generally, 4f not invericlly, apsocisted with hewetite
cocurrences. In a muber of such places the Wrbernite hes been
lesched fram the onteropping rocks and only cevities conteining &
white mineral, belioved Lo be derived fram the torbernite, remsin,
These lssched outerope are, however, raflo-aetive and it is bellioved
that in the lesching process 1%&1&%&& radio-pctiive selte, auch as
those of radiwmm, romelin in the cavitios. '

About ten of these loached culerops have been oponed w
potholes eand revesled increcoing quentitles of torbernite at %
Two such pleces are known s the Hos.l and 2 prospsois and are th '
indicated on the mccompanying plane The torbernite bodies revesled
uy this surface prospecting have an spesrl extent of only s few sqguare
yeards sad they osour at intervale within the breceiated song, ’

One of the objects of the Geiger-inller survey wes to 5oe
whether or not these torbernite bodies ccowrred in sny regular fashior
and to delimit the aren of braeccis conteining thems A knowledge of
the extsnt and distribution of the texrberuite bedies wes of importenc
%“ﬁy ﬁiw out & progragms for testing thelir ore potentimlities at

ORI

ory wos that of
shears partieunlisrly
s micht intersent,

 The principal cbhjset of the survey, howe
poppecting along and in tg:evmim by of ﬁwim

with respest to those places where shesy

| The radietion survey wus car:led out between Noverber 22nd
and Deeamiber 16th, 1344 Ly & perty comprising twe geophysiciats and
three student assictanta, one of whom wes recponsible Tor the bulk of
the plane table surveyings

The instrument used for the rodistion mensuremeats wes a
portsble Geiger-luller redimilon countere ihe nurveyine wes dGon
with & plane teble, alidnde and staff, = eying wes done

Procedure sdopted wen thet one geophysiciot and one asoipt-
ant oporated the redicvtion counter, cne amﬁgm acted as survey
staff men while the remeining asslstent operested the plane tables Thi
glam teble wae found to be the best mesns nvellable for picking wp

he observation points alihough the mccurncy ntdained wes not of &
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Mgh order due meinly to the exiremely rough terrein and nerhape to
soms extent on the lachk of experience o7 the oporatords

wmw to the srrivel of the student essistonta, the two
peophyeicists conmenced the radiction survey by laylng e siteel bend
_ (200 fte) on the ground snd pealing at pointe offset from the band
g use of & linen tope. ﬁ'ﬁm ond ;mmm of the steel bend were laler
eited wp Ly M table swevey. This method left much to he

ﬁmuea a8 regerds awmw in defining the ition eai‘ Lo e
ation mﬂﬁw m«m f® mmxﬁ% thet some Aifficuliy wee expe
of the final %ﬁm f’ﬂ%ﬁ&&%’
e . ﬁm the position of & ﬂm op
thole as w.«ma w &wmg m mﬁimiw survey differs slightly
mwwmmmu&mmmgmm plan, Z(na&.'!.&m

wwover, the sharft or pothole is shown on the sccompen
WM m Mm mmt relation to the rodiation emﬁm,

m nmm [ L ¢ m M wbm m

\ piver (say 70 per cents m? the redistion resdi
chigis o B i,-m %w ﬁ!wm m aww ie redio-motive content in
BT svars toke almost as long to obtaln as
Ma af hi%m rediation mw In order to eliminete so much usew
xm,mﬁ: i 15 awg&aﬁm that in any fature surveys of 1ike kind a

sones of the likely mrom could he pade with & lighte
wmm ﬁ.w% sment in which the pesooge of the rays throwgh
m m:l.w mmW counter could be coaverted into sounnd auleee to be
w in heedphonen, The lndrence in frwwz}g in the presence of

ng bodies would be readily noticentle nnd would indicate thome

of 8n W aver which deteiled rudiscilon surveys should e
mm ot M vogards the change in freoucuey of the sound pulses
which the operator would be required to reeopnive 1t mey be sssumed
eteetlon of mﬁmmfm values lying within the 6 unit
mw on %m socompenying plans wonld be desirsble. As the normml
eount rate of 20U pulaes per ninute correcponds to 2 unlte it will be
geen ﬁh% the &aﬁwtﬁw mﬁ’ & three-Told or grocter incresse in mﬂm
rate would be required.

The Geigor-iluller Redistion Cownter used in thw BUIYeY
an fmproved model of thet used mmw m the “Gmdler”, "Bentley”
Bo.6 survays. Host of the objestiomable fostures in &
design hed been removed but nevertheless the new instrument wes found
to beo aﬁm&z to chenges in send in perd 33
veltage (caused by changes in ax he 4
™is could not be eliminated bhut a wﬁw wmtm:. m mnmm Uy »
ng use of & stundard terbernite sample widoh wes used to deterw

the insteuament mmmvaw m; fmmmﬁ intervals, ILike the
m&m immﬁ m poroved modsl pede use of a frequency moter
wne yatey tlw m% 8t whieh the geamww rays out
Ler %ﬁtm An immm wu.m on, apde %ﬁw
Lo mw m the cirouit, showed that the frequency

he x‘wﬁ;&m on me freguency meter thus represent (with &
suiteble moltiplyd feotor) the number of pemme yoys coutting the
tibe per minute. meg the final plons thee meter reading has

besn used Be & basis faor conlouring

The normel counting rete for the Groenwood's Coup arg® wes
candl to be sguivalent to 2 uniis on the froouency moter, correspoi
im to & frequoncy of approximebiely 200 rey: por minute. Resdlngs
a8 high as 20 unils were messured, this freoquency belng &gpg%ﬁﬂm%u
m x'm per shnute, In 8 few looloied onoes, (for insileance over
a§ of Hoed lode which contelned vicible guentities of
the freqguency recdings were considerobly higher than 20
M‘M m the exmct velme conld not be determined as the rmm
were beyond the range of the instrument,
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During the survey it wan found thet many of the radistion
high spote wore extramely locel in ocourrencs and aamsequmﬁy
obssrvation poinisc in such aroas were speced at intervele of 5 feet
end leas. ihe aversge spacing of the cboervatlon polnte imm
wag of the crder of 10 fects

spots dibelosed by the am'm
tly an affect dug to redio-

: o »xﬁwﬁf‘ it i;& importance st Q;Ma
; i iy j g"&::}!l Y W w ,;‘!‘_ﬂ* m w
rbernite rich zones which might be e rered by such materisl.

In the firet plmee 1% should m olearly undersiood '

the neture of the radislion messureld - usmely | POYE - s.gs sush

fhat nawl one 1908 3%, S Jook La urfiuiont to yoluow whaty

a et - o -

effect moosured at the surfece hos 4is origin within about & foot of

%hat surfece in the ease of vmks m tgxﬂmm 145 %o 2 feet in the
sase of soll or soree maderial. eope of coil or sered howe
ever, there is the posalbility tmz materinl shed from & uranihe

ﬂw zone mey be closs to the auwrfece althonsh the zone 1taslf might

be eovered by 8 few foet of seree op soll.

hie is borne out to sone extent in the res zz:lm ohtoined
nosy the Hol5 procpecte Thie prosneet or lode oceursz in & sheey
which outereps only in one op two placess An exemination of the
radintion csntouwrs shows @& closure of high rodietion velues clong
the strike of the lode. The contonr lines for lower rediation
walues, viz. for 3, 4 and 5 undts, show a parked tondoncy to depapt
fram the strike of the lode and in feet have an atienuntion dovnhdll
from the lode outorop in e direction at right angles to the gm
contour lines, & few of which spo shoun on “Plate 1 in order
$llustrete this points This fact is tcken as ovidence that the
radiation p ﬁwamum by obmervations botveen the 3 and § contowr
Imes is ¢ from redio-totive materinl shed from the 1&& It
u quite g aaﬁm that had the Noe% proocpect beon entirely covered o

te preconee oould heve been detected LY virtue of the
mmmmtiw metorisl in the seree vbove, and downhill from, 1t

It is possilble, however, (o visualise s veathering process
mammmummtfmmmm shod from it wes iater
sompletely covered by 2 or more feedt of non-aetive materiel L1i which
onse no mﬁm mm from 1t could be dptected st the surfece,

e of desaribing the rmvnw the ground
covered by ﬁw mﬁlgm sarvey hun m aiv%m &mu thres aprocs whi
which are sopayate of the Greemood’'s Cump ares, Those
aye shown On mm in their rmmamhm t one ancther and to
the Grecowood's mmmamw*

: iz in the vieinlly of, end includes, hc‘- ﬁaa.i
and 2 prospestss. Its posltion relative to the Grecnwosd
gree 88 8 whole is shown »n Flate 3 :

The resulte of the suarvey are shown in the form of R
redistion contour pian (Flate 2)s Contour velues ronge from 2 units
which might be talen 4o iondicate non~pudioe-eciive mteriam, o over
10 unites.  The latter value was oblained over ua oul m*w_ mw:.m
treoes of torbernite.

It was in this erea that sullivon ana wm mmm
& maber of smell torberniie ccourroncons tholes and shefts
showm ou the plan reprecent ploees where mw»sa seoveries have been
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The Matm aw eonfirme what the surfance pro-
rumg hu alresdy that the radio-sctive
Seredd sson o2 wmall Sucize-vithin L o e ikt »
] by o charss ®
zgo the contour petiern. e

W ammmwﬂwt wfmtmwmm

tie rock (the rock outore » Padiation values, and

nee redio-ective contents of are highey than normels
mmn thin eree are 8 nusber of 1mmm wtm of treecin from
which the mmtxm exsesds seven uniias, The mejority of such

tches ﬁ:n laeces vhere torbernlie or lesched oavities after

nwberuu; ve been found and it is yeasconable to Sssume that all
such ersas encloesd by the 7 unit contomr line warrant prospeeting
for torbernite or leached cavities after tmmm

This velus of seven undis has been arrived at fm a
) irical relationship between known torberalte occurrences
and mﬁﬂ. ion wvalues but 1t serves s8 & basls for sssessing the
ibilities of high rediation patches found &t verious places on
Ared,

Mt from the genersl ciienuntlon of the moderaiely high
M&titm sone in & porthsasit-southeent dircciion there ie no :
reguday arrsagesiont of the ilsolsted high onotise Proz their
distribution and the nature of the breccis it is suggected that
they are smell disconnscied bodles of meﬁit&»ﬂeb breccina withe
in the main mess of breccis.

It is an observed faset that thoose soml)l torbernite bodies

/gmmlw. if not inveriably, associsted with ccourrences of

hame tite, althouch hematite ocours emmmm in the area wiith 1ittl
or no méiwcuﬁim

The reason {or cecurrences of %orbernite with assocleted

hematite as im}ﬂtm bodies within the breceis might be suggested

DreS4tiliwell’s preport on the mature of the mineralissiion of

aren, Dre3tiliwell ctotes that "the feet that tho wronivm
prmeaw ere associated with ironstone emtms {which also
contein monasite) mey Ve ezplained as due to the fact that these
losalitien oarizinelly mar bodles contedning mognetite, monasite
and probably with primery wranium minerals., These rocks were in
some inetences Cractured and dreceimted and then infiltrated with
epithermal guarts solutions which dissolved some of the iron oxides
and uwranivws minerals, reprecipitoting them ap henmtite and seconi-
ayy werdus minarals, and at the some time cementing the breccis
into 8 partionlarly mai tant rook®.

The main s.m of Mmuat in the above, ag far as ﬂm
m gent diseuansion {8 concerned iz that the mmmnxm of
tite and torbernite are mt},mtﬂy associated with the cement-
ing of the brecoin.

The distribution of those minersls nust have depended,
therefore, on the meecessibility of the crunhed mmterial to ihe
wmiaim aplutlionse

ﬁi £

In some pleces, &s for inctence in the No.6 workings at
¥ount Peinter mein camp, the epithemal solutions found yready

- aceess through, and inte, a shoear or ayamm f;ﬁ‘.’ shears and deposite

ing there what later ‘Esm the lios6 orebody. In the abeonce of
gueh favourable means of amma, hmmmr it seems probable that
the degree of crushing in the rock s ail important ia determining
shere the minerels initroduced would be deposlieds One can
visuslise erushing of such & nature es {o produce counditions

sul teble for formmiion of a series of more or less dleconnscied
bodies of hommiite and torbernite suoh ao apparontly coustiitute

' ttw Hoe2 prospects
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: Redintion o mmmuwmmm
 deserided above were MWMWth o] prospest,
mnutmaWMMtMuaMmmm fioted in ceonrr.
enoe thas at the Foe2 prospect  but the genera] mnm&me&
results in the lmtwm sgually well hare.

Apge 2 is timt portion of the Greemwood's Cemp aprea which
includes the Nos5 prospect and survey pegs Home6 and 9.  Its
position in relﬁtma to the Gresnwood'n Cemp area ss & whole is
shown in Plate 3,

The main w?me in surveying thic sren wes the study of
radiation in the vicinity of the shseras, particularly near their
probsble intersectionss he reculis of the rediation survey are
shown in the form of & radiation conteur nian on Plete 1, with the
exception of the shear on which the line5 prospeet is aitmw&, RONG
of the shears proved to be radio-active and, in gonerel, they S0P
to have no infliuncnee at all on the distribution of the radic-active

An at Arem 1, radio-active A spots seem to be confined
to tmhtm and disconnected bodies m 7 the medn mese of Lrecow
inted rocks, with the exception, of couwrse, of the Hoe5 prospoct.

it was an observed fact thet many, if not all, of the high
ta in the breecia colincided with hamntite cocwrrenses., Further,
degree of brecciation aa indicnted by the size of the angulay
freguente o ioing i, cesmed to influence the aznwwmwn of the
radio-aotive g: in so far as theme higha were confined to those
rétiona of thn nuterop where the rock fragmonts were sumllest, The
gek af aetivity in m shenys 18 of intersst, Hany of these sheaps
mengansce and iron oxides which might be taken to
indicate that they ma chennels through wideh the epithernel
solutions which introduced hemmtite, low-temperature querts and
wraniog piseral geined mm to the brocoin, Had this been Bo,
however, it 18, in the writer's opinion, difficult to explsin t!w
mbmme of apprecisble radio-setivity even vhen measwremenis were
mn ﬁirwt gontoet with the mangsnese- and iron-steined portions
shoarsy

Hed these shears beon present in the erushed zone 2t the
time of iantroduetion of the radlo-active inersls vhich geve rise to
the radistion hizh spoin, it seens hw%ﬁg sraboble that they would
have had & merked iufluence on the distribution of these radiow-active

spotse The reverse, however, somae to be true because the
shears, in general, seem to o¢nt scross the redlow-activity contour
pattern without upsetilng i1t o any perked degroes The cceurrence
of torbernile in the shesr on vhich the Loed prospect is situnted,
and the scecmponying high redistion values ie an exception to this
generslisntion, In this prospect, the torberniite occurs chicfly as
platey encrusiations in erscks and on clemveges in ihe rocks, There
appears ito be 1litile, if eny, homeiite, mn@mmmmg
epi thermal queris in the clamm guch 88 would e expected if the
araniuws minersles were deposited from epithermnl sclutions in this
ghear, Two ezplanations are advenced to asccount for the ccourrense
of torbernite without brocols or hometite, Firetly, that the
torbernite in the o5 ﬁgzgmmﬁ miey heve becn deponited fram ciroule
ating meteoric water, source of the uranium being the sonttered
e e S X e el
e » prospeot may B :
privexy wanivwm lode, the torbernite belng derived fronm uranims
mmmhyﬁww&imwmmmwm tion. If either of thesy
axplenations could be accopted then the cecwrrence of radio-agtive
minerals in this shesr would not necessepily constitute an exveption
to the foregoing remeriks Wﬁﬁmg the laok af sndio-activity in the
shoars,

Prospecting thn mﬁmt&n highs should be based on the
prases that areoss enclosed by the 7 unit contours gontain
gmewble ‘emounts of urenium minsrsla. To feoilitate the loeatior

h pleces on the ground, & nwiber of indication pegs have boen
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ﬁ”td_ in the positions indlosted on the redimtion contour ples.
the arem discussion, temely Arce 2, the indication pegs 8o
Mme.ﬁ.vwmm inclusive. They ere case wood pogs
ppraxinetely 3 inches wide by 15 inches ilong and are held in place
wmw:-s g« The appropriste nxdber has been written on

lies dus south of Arem 2 and includes suwrvey pogs
lmmu Itamiﬁmrﬂaﬁnt@mzmammm
mmmwm,- to B

ot has mapped & portion of this aroe ng containing
ironatone mmm Mﬁmm ghoun twe shesys whieh eunt earces the
ayes, The recognised mmﬁ?a a@ hmtﬁta and madio-active
mdneralisation led to Broafdhurcti's recomondstion for & distion
purvey of the oroRe

The resulis of the redistion swvey are showa on Plate 1
in the form of & contour plani. As at Ares 2, the shears, in
generel, were non-active and & gi;:m {ts have littl@ Mﬁ‘lmm on tm
contour patierns, At the southuwe itcrn end of the main sheay
gver, nsay survey peg ﬁmﬂ s Feilation wnluen prise to &gw’m{www
p {3 mm on the chear. . mmell smount of torbernite snd lsached
gavitles after torberul iz.e am vizible in the .all rooltls of the sheay
at this point, ,

The patiern of high rodletion zones is similay to that of
dres 2 in that they have no gyotemetie ssrongements The sesociatiol
of these hizh sones with hepptite oceurronces is more marked in thie

- ease then on clther Aress 1 opr 2, the hommiite belng for the most
part the meesive dark veriety ouch as ie found in the cuterop of the
Hoe6 workings et Nount Péinter maln camp. On the other hand, this
masaive homatite iz not unifomly sctive as an exmmination of the
contour potiera will show. Pordions of the hematite outcrop as
mepped by Droadharst lies betwecn the 2 uwadit and 3 unit contowr
lines, or in osther words, 1% hee an aciivity only slightly greoter
then asn-active roclka.

A8 in the case cxf the other aress, teoting
over those partions of the meWMW%MT andt @mm
lines, wmmmu zha loeation of sach ¢ R myboy of

pepn, mmbered from %&1 to (ui.0, m been placed on
the nd 3 wmtiam relative to the h&@ gpots being chown
the amm ;;tmu, Plate 2,

‘ mwﬁWmmwmeumaw
my be sussed up as £ o

(1) High redlation mma wera obtolned at ilsolated and
discounected »leces wiihin the breecis.

(2) T™e oceurrence and diotribotion of the hish radiation
patches in the breccie suggect aell bodies of
waniu-rich breceia within the main maes of broeecia.

(1) The distribution of the radioeaciive hichs io not
influenced by the occurrence of chearss

(2) It is belleved that if tho shecrs hed been chagnels
thronsh shich redlo-sective pinorols goined mocens to
the breceie, their aciiviily uould have been hicher
then was found to Ve the cangs

g W

e R A (2. P. hyer)
2hth Jaomsry.iohi. ‘ QEOPHY TOT.em
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