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SULMARY,

This rop-rt desceribes the regisnal genlogy »f an area
noorsxivetely 1350 square miiles of country ncar Ketherine,

i
M

Worthern “oerrit-ry, which was napped and rodinutrically

IR

~gioctud during geologicol surveys of the Kathorine-Darwin

regi-n in 1953, .~

Pro=Conbrilan, Canbrian, and Mes>z.ic rocks outerops in the
cr¢a, Porticular attentizn was paid t: the stratigraphy,
structure, and mincrclized arecs ~f the Pre-Cambricn, A merked
uncnf .rnity between strongly £o2lded, intruded, cond
iwtenurphosed r.ocks and o £:lded, unnetanorphosed segucnce wos
tokon 28 the divisi-n hetween the L:wer Pr.otor.zoic oand U per
rroterozic,

The Lower Proterezoic rucks include strongly folded,
intruded ond quortz veined tuffaceius scdirnientes »f the Brocks
Crovk Gr.up, and the trancgressive Cullen Grenite, Folded
nasic vilesnic cnd pyriclastic raocks 2f the Dorothy Creck
V:1lcinics, ond the intrusive Maude Creck Dicrite may be Lower
Pruter oz oic in cge.

. The stratigrophy =f the Uppor Proterozoic waes established in
sseti~ne nsar mdith Falls, The ricks consist >f alternating
sgquences =T acld, intcrmediate,; and basic voleanic and -
ryroclastic rocks with arcnace2us rock units., It is proposed
ty supercede the name "Buldiva Quartzite" in this area by a

new noncnelature, '

The relatiznships > . Carmthrian basic valeanice rocks were
cstahlished. '

The structure and mincralizotiosn of the arca is described
and tho ‘rusults of regionel rodiometric investigations are
given, The arca mapped includes the uranium prospects -
discovercd by private prospecturs in granitic country ncar tho 1%
3dith River, Thuse arc the Y,M.C.A. prospects ecst and suuth
°f Bdith Siding, Yenberric Prospsct, the six prospects of
Tennyson, =ond the Hore cnd O'Connor Prospect. s

The reginel goulngicel work resgulted in the discovery of the
A,B,C, Urcnium Pros;eet situsted in Upper Proterozoic volecanic
roeks 141 nilces north cast of Ketherine., This discovery
extonded the possible uraniun becring country to the wide ercas
> Urper Protornz ic sedirwnts cnd . vileonic rocks 2f the
RKothorinc-Nerwin regimn,.

INTRODUCTION .

Degcrintion »f the Arca

~ The region cvhpriscs 1350 square miles mapped in the One-
Mile Militory Shects of Mt., Todd, Kotherine, and Lewin Springs,
Morthern Toerritory.

The t-wn -f Ketherine (Long. 132°15'E, Lot. 14°28'S) lics
in the southern portion of the arca ond the town of Pine
Cruook lics by the Stuort Highway twelve riiles north of the
northern boundcry f the area, The population of Katherine at
the 1947 census was 371, end »f Pine Creck 204, The only other
suttlonoents 2f ony pormancnce in the arce are a fettler's camp
2t Fergusson Siding, the Mt, Todd Battery -n the Ddith River,
and an ogricultural rcesearch stdtizon 15 niles north-west of
Kothering, :

The Stuoert Highway and the North Australia Roilway poss

through the arca, R»ade t0 Dorisvele and Mo lfrem Hill have
been graded but riost other vehicle tracks cre rough. Access to
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‘nist parts of thoe arca is restricted during the "wet" season,

The arca has the northern Austrslisn nonsconal celimate

“with a "wot" season fron November t0 iarch and 2 "dry". scason

from April t Octaber., The average: annual rainfall at
Katherine is 35-inches, -

The Katherine River flows throughout the year, but water
su;ply in othor areas 1ie 2 problent in the later months 2f the
"dry" secastn., ‘ater nay be obtained from waterholes along the
najor strecam courscs, hillabongs, and springs during the eorly
months 5 the dry scason, but most of ‘these supplics are not
csornanent,

The greatsr part of the area is covered with -pen forest
vegutation with 2 thick grass cover over the low areas, Narrow
atrips of densc forost fringe the mejor rivers and from these

;v,crh ark, Leichhardt and 2thor timbers have bheen cut for
nilling; cyprc,sq stands and several specics 2f cucalypt have
teon cut and milled at a saw nill in Katherine,

Cettle raising is the nost important industry of the ares,
but is not flourishing because of posr pastures and marketing
facilities., Agriculturcsl development is rostricted to small

‘seale vogetable, fruit, snd peanut production along the-

Kathurine River, Mining activity is limited to intermittent .
gouging opurations of jprospectors and treatment of tin ore

from dumps by the Mt. Todd Battery. At present exploratory and
testing work by prospectors gnd privets companies for
rodisactive deposits is pruceeding in the Katherine and Edith
River areas,

Purposc of the Survey.

The immediate purposc of the survey was 12 map end
rciort on the regional gealcogy of an area surrounding
localitics in which radinactive mincrals haed been discovercda
Rcegional radicmetric prospectiing and investigation »f 21d
mineral workings woere carricd out concurrently.

At the beginning of the survey the Edith River area was
the southern known limit of the radiocective provinee of the
northern portion of the Northern Territory., Mapping was _
initictcd with & view to procecding northwarde, so as to join
with rogional mapning bplng conducted in narth»rn arcas
surrcunding the Rum Jungle Uraniun Flbld

Happing Mothods and Relishility

Happing was done by traversing with Landrovers fron a
hasc camp situatced neer the Edith River Crossing. An averege
of frur days per week wore spont on traverse.

Aerial photogrsophs of scole approximetely 1:30,000 were
used in the ficld Auring mapping. Bcose maps were cDmpllOd
from trasings of mosaics propored by the NWational Mapping
Scetion, Departnent of Intericr, in 1952, The topographic
cintrol »f these sheete is not uniformly accurate owing to
the use of elternate photogrophs in making mossics,

Reliability »f mappring is not unifornm, becouss psrticular
attontion was paid to critical arsas of Pru—Coﬂbrl an rocks fur
stretigraphical and structursl information and to mineralized
locglities for radi-netric testing. Less ottention was paid to
the Comhrion and youngur sequences. The westoern section of
the Lewin Sirings Sheots was not mapped in any deteil heyond the
nargins of greanite osaterop, and the geJlﬁgy has bhcen inter-
proted from acrial ph)tugralhs. .

Acknowledenunts,

Thanks are due tc locel reesidunts of the ares who indiczted
She prgitiong of 21ld nmineral workings and disuscd troacksi——
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TOPOGRAPHY

5 The relief T the arcs iz varishle but gensrelly low,
renging from L50 fuet to 1000 feet, The topographic divisions
~r. closcly related t:0 -the naturce 2f the rack formstions.

: Thoe vestorn part Of the orec marpod is occupicd by a
letcou forming the south-wostern extension of the Arnhem Land
7lntuau. The plateaou is bounded by steep sandstone
socarinents and is strongly disscveted at the nargins, expssing
U:per Proterczoic rocks., Flat-lying Mesozoic sandstones.form
the cap rock on the undissected portions of the plateau,

A belt of low but rugmed hills, cut by an intricate

o Carcinage pattern, bordeurs the platenu on the west and marks the
e i sudinents <f the Bruocks Crock Group. '

L The topsgrarhy of thoe granite country is niarked by low
%o o rugoed hilles and hill meescs and wide ereas of 1low country
- ¢cwvered with scil and scattered tors. :

"'egt of the Stuert Highway arce wide areas »f flat and
~ently undulating czuntry developsd on Cembrisn sedinonts and
firiaing pert of the physingraphic unit narwed by Noakes (1949)
the Daly River Basin, ' '

Mesas, buttes, @nd tchlelands of flat-lying Mesozoic
scndstones ocecur os relice »f the ©1d peneplain formed before
the present cyecle of erosion,

the Daly River and includos the upper reaches of the Fergusson
River with its frikutarice the Cullon and Edith Rivers, ond of
the XKatherine River,

i

STRATIGRAPHY

The prescnt stratigraphiccl nonenclature for rocks of
the Katherinc-Dorwin region is besed chivfly on reeonnaissance
¢ mapping and has proved insdequate for more systematic regional
fornepring.  For this report previous nonenclature has been
roviged or discarded, and new rick units rvcognised during
nopring have boen given tentative nanes, .

; In the Pre-Cembrian rocks the major unconfornity -

i rvcognised betweon sirongly folded, intruded and metcmorphosed
se@incnts and younger sequences of bhroedly folded,
umastenorphosed scdimsnts and volecanie ricks is regarded
tentatively es the division betwsen the Lower and Upper

Pritorozoic,
- : Lower Proterozoic
l: Brocks Creck Group: .
T The cldest rocks of the srea arc strongly folded |

tuffacecous sandstenes and slates which wers placed by Noakes
(1949) in the Brocks Creck Gr-up.

These rocke are cxposed in twh main helts

(1) an arca mainly east >f the Stuart Highway between the
headwaters -f Phillips Crdck and the uprper Fergusson River,

(2) &an area cast and north-cast of Katherine, between Xnuckeys
Cruck ond Maude Creek, )

The topogrophic expression of the Brocks Crucsk Group varies,
Betwecen Stow Crevk and the hoadwrters of the FPergusson River
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r ckas Trrm the dissceted edge »f the Arnhem Land Plateau.

p ckr, uo,ocinlly whure they ore hornfele, form rugged hills

~twiky, ridgus with steci, shory gullice snd on intricate
ivng orottern, Fear Drifficld Crouk cXprsurss Over many

1.+ rre confincd to croeke, and thu ground surface is covered
- oopentle of residuzl and srtly a2lluvisl debris containing
"-ptz buulders and tuffececus sandstone and slate frogments.

= suterwps cast of Katherine sre covered with thick 1low scrub.

Lhc scdinents »f the Brocks Creck Group erc overlain
_ rrabtly by Upper Proteroznic sediments or volecanlec rocks,
t"hri“n sr Mesnzuic. Rocks of thu group are intruded by
+.nite und dioritc and dykes of acid porphyry and deolerite.

- In the arca mapped for this report the rocks °f the
. . "r cks Creuk Graup consist of tuffaceous sandstones, slates,
xy1lites, and chloritic schists., The most common surface-
C otiering czlours are red, brown, yellow, and light grey. The
- riry crloure sven by GXPGSUPb 1n deer cuttingQ arc grey-groeen,
. - lue-oresn, and purple.
The rocks form a very uniform uequoan and n2 prominent
skurs cean be troced for any distance throughout the areo,
,t.r{t have hecon made in the past to distinguish 1locally the
17 min types of sedinent: the tuffaceous arcnites and the
~letun. Glates arc interbsdded with the thicker bedded
‘renlites as well a3 predominating at intervals within the
s.quence,  However because of the closc nature of the folding,
. ebhsunce of markers, the pocr exposure over wide areas
21 the abscnce of unconformities, lltthoglcal distinctions
.ove not proved mapreble on the scale of mapping attempted,
"t is douhtful whother eny subdivision in this area cen be of
*..l velue in regional mapping.

~

¥ high grade of regisnal metamorphism has been impressed
n these rocks, The more intense metamorphic effects in the
coAddinents cen, he relatcd to local dynanic and contact
~.tanorphisn,

The acvdinents of the Brocks Creek Group have been strongly
7 lded with thu consequent development of fracture cleevage and
qe graced Jointing.,  Stress has resulted in shearing around
~66¢8, along attenuatcd limbs, znd in the axial zones of
hu tightout o lds. Dynaniic’ motum)rphicm in these defo rricd
<08 hag produced rwtancrphic rocks with Cutaclastlc structures
; ;wcludlng mylonites and augen gncisses. '

A B

v o

Aurecles of dark, dense hirnfels surround the 1ntru81ve \\
Cullun Grenite and \gudc Crock Diorite, Granitizotion c¢ffects

T the intrusives are linmited to narrow selvedges adjacent to

?hb cntact, The hornfels are chisfly quartzose rocks,

2 rdicrite is an important contact minercl in some hornfels )
in the inner zones of the aureole.

__ The wall rock of Brocks Croek Group scdiments intruded by
cid ;- rihyry and dsleriye dykes is indurated and hornfelsed,

The folded rocks have been injected by silica probably
Ty, ;v~vnt1nb a late stage 2f the magmatic intrusion, The
: :ilicc~u° g>lutions hav; followed all structural weaknesses
¢ 3ive quartz veins and revfs. The veins and reefs are most
¢ nnon wherc stress in folding hes given rise to shearing in

“a. tightent folds,

b

The quartz veins heve varicus dips and thicknesses and
5 be elaseified in the following types:

(1) a saddle type arzund the nosce of plunging folds and-
clunging with the fold.

(2) 1linear and parallel %5 the bedding in the limbs of folds.
L,



P

(3) linear, parallel t~ the axial planes,

(4) Llinear and irregular veining along fracture planes,
surfaces and openings.

The quartz veins and reefs are mineral-bearing in part,
and the bulk 2f gold and tin worked in the area was derived from
them., Generclly the more purely silieecus white gquartz reefs
ore barren, and quartz-ironst-ne types have proved the richest
f the minerel-bezring veins.

At several localities bedding-plane replacement of shaly

meribers of the Brocks Creek Group bygquartz-hematite veins
adjacent t5 major foult zones are thought t> result from

. injection or replacenent of sediments cf the Brocks Creek Group,

The thickness =f the Brocks Creek Group oannot-be readily
estinated in the area mapped beccuse of the complexity of
f2lding, At least 15,000 feet of sediments are believed to be

represented.

Cullen Granite:

‘

Granitic rocks are expoused on hoth sides of the Stuart
Highway north »f the first railway crossing south of Edith
Sldlnb. The exp:sure «f gronite is bisected by an emhayed
outerop of hornfelsed cediments in the Ferguson River Area.

These granitic rocks are the southernmust exposures of the

Cullen Granite named by Noakes (1949), which extendq in a
northerly direoticn for about 60 miles.

The granitic rocks are intrusive into the Lower Proterozoic
sediments of the Brocks Creek Groupr. They are intruded by acid
porphyry and dolerite dykes covered in part by the flows of
FergussonVzlcanics, ond overlapped by Upper Proterozoie,
Cambrian, and MeSOZch sediments. The age af the granite is
regorded as Lower Pr:terozoic, :

The granite results from a transgressive magmatic
intrusion. Intrusion at the level reLresented hy the present
erosion surface is proved to he younger than:.the fulding by “\
the truncaticn of the fuld pottern of the Brucks Creek, Group
by the granite, and by the injection of granite along fracture
cleavage planes to give a repular vein network in hornfels
as observed along Yenberrie Creek. ‘

The granite is surrounded by o contact-metamorphic aurvele
of Lower Proterczoic hornfels, The countacts of the granite
with Lower Proterozonic sediments are generally clean and sharp
with very 1little granitizatioun or hybridization. Angular stoped
blocks and fragments »f hornfels may he seen in the granite
near the contact at several localities,

Small cups2las of granite are observed at Yenberrie Wolfram
Field and alcong Yenberrie Creek.

Three najor phases of the Cullen Granite were recugnised
and distinguished during mapping. Most of the boundaries
mai;ped were ajyroximate, ss good exprsures along contacts were
uncormon, The three phases were .
(a) Bdith Crossing Type
(b) Copperfield Creek Type
(e¢) Meenie Creek Type.

(8) Eaith Crossing type
The dominant granitic type in the southern and eastern

5.
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+« cures of the Cullen Gronite 1s o massive coarse-grained

- rtz-felspor-mica granite which is reletively unifirm in—-

xture, although the alkzli felspors tend to be porphyritic.
;referred orientation is shown by the cumprnent minerals,

The type is well exposed near the low level crossing of
-he Stuart Highway over the Ldith River, and has been nared the
~dith Crossing type. It is common in many parts of the Cullen

7§th31ith, and has been recognised near Coronation Hill and

~.uth »f Hayes Creek beyond the crea mapped.

The Edith Crossing type is typically develored as large
r unded tors distributed over grey so>ils scottered with a thin
surface sand of coarse. quartz and felspar, Sheet exprsures are
found a2long creek and river courses and the granite in plsaces
f.orris low rugged hills.

(b) Copperfield Creek type

A porphyritic coarse-grained gfanite or granodiorite
cxposed in the area hetween the Cullen River and Lewin Sirings
hns been naned after Corprerfield Creek a tributary of the

cullen.

This type has lsrge, porphyritic, zgned oend twinned
felsypars ranging up to 10 cm., in length, embedded in a coasrse

quartz-felspar-biotite-hornblende metrix,

The Conperfield Creek type is developed as residual 1arge
and small tors and in places firms low hlllS.

‘ (c) Maenie Creek_tyrpe.

A medium-groined pink quartz-felspar ruck with very small
amounts of sccessory ferromagnesian minerals has been mapped
throughout the area. This tyre has been named after Meenie
Creek, a tributary of the FergussonRiver. It has been referred
to hy FPisher (1952) as "fine-graoined granite" and in

ietrological repcrts by W. B, Dallwitz as "aplite" end "medium-

grained adamellite".

In meny areas the Meenle Creek type is gquite distinct
from the Tdith Crossing type and Copperfield Creek type; but
over wide areos it is associoted with porphyritic medium-
groined ond cocrse-grained rocks which are very varilable in
texture and composition and may represent hybrid varieties

>f the Meenie Creek type.

The Meenie Creek typre is developed ss low outcrops ond
small tore and hes a characteristic cover »f thick scrub. The
porphyritic varieties corimonly form low tor-strewn hills.,

Relationships of the phases of Cullen Granite:

Exposed contacts of the three granitic types are rarely
cbserved and their age relationships are not easily
established,

Small exposures east of the Cullen River suggest that the
Copperfield Creek type has been hybridised by assimilation of

blzoks of the Edith Crossing. type.

: Contacts of the Meenie Creek type with the Edith Crossing
type may be observed west ond YWest-north-west of the shaft
sunk ~n the "A" prospect (Fisher, 1952) of the Edith River
Uranium leases held by Messrs. Young, lMezlin, and Cousens,

In this area the medium—-grained Meenie Creek type is disposed

as an irreguler sheet uver the coarse Edith Crossing type

egnd caps the highest hills. The apparent topographic

relationehip is thot the coarser type intrudes the finer type,
but narrow paracllel-walled dykes end veins of the Meenie :

6.



-recek type hove been ohserved eutting into the coarse granite
rprrp the normally sharp contast, Supporting petrological
gvidence from specimens + ¥ the contaet suggest that the

"cenie Creek tyre definitely intrudes the Edith Crossing type.
The Meenie Creek type appears to form a sheet-like 1ntru81on
ver the roof of the ccarse granite in thls area,

Intrusion of the Edith Cross1ng type and Copperfield
creek tyre by dykes of the Meenie Creek type has been observed
~t other lceslities near eocntacts, In some places confusion
with aplitie veins may exist,

The tentative age relaticnships hased on the limited
informaticon available is that the Edith Crossing type is the
sldest and the Meenie Creek tyre the youngest of the
i intrusive phases of the granifte,

’ Greisens:

Associated with the granite are a number >f dyke-1like
structures which have been grzuped under the term greisen.
These greisens consist of grunular, almost purely quartzose

rocks with minor quantities of micaceous minerasls and
tourmaline, Wolfram, tin and molyhdenite are localised in the
creisen bodies which usuully trend at about 160 .

Certain quartz-mica rocks of sheared zones have also bgen
- termed grelsen, These are commonly sheared and are
. considered to have formed through alteration of sheared granite,

i Dorothy '‘Creek Volcanics:

Near the Maude Creek gold workings and in the Carpentaria
Valley is a sequence of folded basic lavas, pyroclastic rocks,
and tuffaceous sediments, which have been intruded by
hypebhyssal rocks and by ooarse plutonic basic rocks which are
referred to the Maude Creek Diorite,

These rocks appear to be more strongly folded, more
altered and petrologically distincet from the vnlcanic rocks
of the Edith River Group. They are apparently part of an
2lder sequence which is tentatively placed in the Lower
Proterozsic and termed the Dorofhy Creek Volcanics, ;

« They overlie the Brocks Creek Group, but the relationship
' with the Zdith River Volcanics has not béen established. A

' correlatizn probably exists with similar petrological types

" frund in the South AlllgatJr area near the hill known as Big
Sunday,

. llaude Creek Diorite:

A coarse-~-grained plutconic rock consisting of felspar and
hornblende has intruded sediments of the Brocks Creek Group
and the Dorothy Creek Volcanics near Maude Creek and in the
Carpentaris Valley., This rock has been named the Maude Creek
Diocrite.. The dicrite is overlain by the Mt, Callenan Group and
is regarded as possibly Lower Proterozoic in age.

Similar plutonic rocks are found in the Scuth Alligator
Regiosn near Coronation Hill.

Uiper Proterozoic "

The Upper Proterozoic sequence was established in sections
2long the upper reashes of the Edith River, where a continuous
Seetion is exposed across the western flank of a broad ‘basin.

Previously the only Upper Proterozoic rock unit recognlsed

-nthe area was the 'Buldiva Quartzite" (Noakes, 1949), the
“ndstones of the area belnn correlcted W1th thooe at Buldiva,

7o
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+is term was used for what have proved to be three sSandstone
~its alternating with besic lavas and pyroclastice; and since
-~¢ relationships »f these units with the Buldiva Quartzite

in the type area are not sufficiently clear, local names have
heen given t> the rock units,

Volcanic rocks of the Katherine Edith Diver area were
-laced in the Lower Cambrian by Noskes (1949), who referred
them to two units, the Edifth River Volcanies and the Mauds
creek Volcanices, n med from two areas in which volconic rocks
hed been observed. :

In the areas mappred os Lower Cambrian Volcanics by Noakes
are Cambrilan volcanic rocks, several sequences of Upper
Proterozoic volcaniec rocks, intrusive hypabyssal end plutonic
igneous rocks, and sone Lower Proterczoic volcanices., The
terms Edith River Volcanics and Maude Creek Volcanies have
therefore been revised and red¢fined as a reeult of the mapping
programms of 1953.

Edith River Volcanics:

A marked unconformity is observed between the strongly

‘folded sediments of the Brocks Creek Group and the broadly

folded Upper Proterozoic rocks which include sandstone,
conglomerate, volcanic and pyroclastic rocks, and tuffaceous
sediments, These rocks, forming the base of the Upper
rroterozoic sequence’ and here nemed the Hdith River Volcanics
correspond in part to the Edith River Volcanies of Noakes (1949).
They are distributed along the flanks of the Edith Falls Basin
end surround a core of Brocks Creek Group sediments in the
17-mile Creek Anticline.

The Edith River Volcanics area coﬁplex assemblage of
volcanie rocks, pyroclastic rocks, sediments, and tuffaceous
sediments, whlch have morked lateral and vertical variation,

Near Phillips Creek, 900 feet of sandstone, conglomerate,
slate, and tuffaceous sediments form a north-trending strike
ridge which truncates the fold pattern of the Brocks Creek
Group. These sediments are regarded as forming the base of
the Edith River Volcanices in .the Phillips Creek srea and have
been distinguished es the Phillips Creek Sandstone Member.

The 1litholozy of the Phillips Creek Sandstone Member is
variable, The most typical rock type is a dense even medium-
grained purple sandstone with dark crescentic markings, Red
and purple shales are interbedded, Conglomerates, which are
very lenticular and variable in thicknecs, are important in the
section, They comprise pebbles and boulders o»f sediments of the
Brocks Creek Gr:.up and reef guartz embedded in a heterogeneouQ
unsorted sandy matrix. i

. Near the unconformable contact with the Brocks Creek
Group the sediments are f£21ded into small anticlines and
synclines which may be due to initial deposition modified by
leter folding. ,The slates are coummonly fracture cleaved.

The typical lithology of the Phillips Creek Sandstone
Member is not developed at the base of the Edith River
Volecanics in areas north-east of Katherine., However, the base of
.the Bdith River Volconics in these areas is commonly a
heterogeneous conglomerate with a pyroclastic or voleanic
natrix; which probably corresponds with the Phillips Creek
menber.

Above the Phillips Creek Sandstone Memher near Edith Falls
and unconformably above the Brocks Creek Group in other aresas,
are acid, intermediate, and basic flows, pyroclastic rocks,
and tuffaceous "ﬂndctones slates, and conglumerﬁtes. A sectlon
teasured west -f Edith Fulls is sunnarlhed below,

8.



ty Conglonerate «nd Congloneratic Sandstone
1lanan '

Hinor Uncaxnformity

Thin and well bedded, red and purple greywacke
with derived volcanic constituents and slates,

20 feet.

Dark intermediate and bagic lavas, with contorted
flow structures; dense black basalt: and

pyroclastic rocks, 1,300 feet.

——

Zdith Brown ;orphyritic scid >»r intermediate lava,

River possibly dacite, with well developed flow structure

V:leankes. and jainﬁing, 1,200 feet,

Conglomerate, with boulders of Irocks Creek Group
sedlrenths vilecanic rocks, and reef quartz, in an

unsorted heterogeneous matrix., 20 feet,

Dense blue-black hasalt, 50 feet.

Conglomerate With boulders of Brocks Creek Group
sediments, volcanic rocks, and reef quartz, in a
frecture-cleaved unsurted heterogeneous matrix,
Approxinately 40O feet,

Major Uncorf r.ilty .

trocks Creek  StrinZlyfolded quartz-veined tuffaceous

Group ¢ sandstones and slates,:

At other lucalities tuffs and tuffacecus sediments form
tn inportant part of the Edith River Volconics: they include
tuffaceous sondstone, shales, canglomerate, agg lanerate, tuffs
and ashstones, red, green and grey-green in czlour, and
freeture-cleaved and jointed.,

Another cectinn from the Phillips Crcecek area is shown in
crogsg-section in Pig. 1.

Flow structure is very well developed in some of the
wrown acld porphyritic flows which are tentastively czlled ‘
icite. The more basic dark flowe, which are probably andesitic
in character, are characterised by a less regular flow structure,
Strongly CPnturted flow structure in these rrcks at many
lcalltlca results from defornatign of a viscous codled lava,
“hich suggests that the conposition oFf the dark flowq weSs
Lnde81t1c rather than basaltic. .

4% some locelities the dork intermediate flows have
‘ven replaced by hematite, Narrow guartz and guartz-haematite
‘“lnlnr and Sone br8001ated quartz-haenatite veins are ohserved
in these p- cks.

9.
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Jhe Intrusion of ¢ lerite dykes hes blecched and
indurnted the rocks ©f the Zdith Tiver Voleconics where they

the woll rock.

-
4o

The rocks 2f the Tdith River T-lcanics sre folded into
-inor enticlines and synclines on the flenks of the najor
ctructures. . . :

ot. Callanan Group:

A congloneratic condstone ie tronsgressive over the
“rocks CPeek Grouy end Zdith River Volcanies north of Edith
72lls and ot other localities. Basal conglumerates of this
snit eontain boulders of tuffacerus sediments of the Brocks
¢reek Groun and violcanic rocks -f the BAdith River Group: these
renre in size up to 30 inches in length.

Frori this evidence en unconformity is beliesved to exist
between the Edith Liiver Volcanics and the overlying sequence
5T altern-ting sandstones and vtlecanic rocks, zlthrugh angular
discordcnce is never very narked. The sequence abuove the
Zdith Liver V:lcanics hos been named the Mt. Callanan Group
in the Suuth Alliget~r Tiiver area. The rocks mapyed by Noakes
(+949) in the Ketherine 2rea 2s Tuldive Quartzite correspind

~ith the Mt., Callanan Group.

The Mt. Callenan Group, cs, ped with a thin discontinuous
cover of Mesozolce sediments, forme the disseeted plateau north
snd north-east »f Katherine. The bascl conglomerstie sandstone
forms a cap rock for the steeyp escariments which bound the
[lateau. Volcanic rocks developred on the plateau form low

8211-filled strike valleys with beunding escargments of
sandstone.

The Mt. Callanan Group_ is well exyposed east of Edith
Falls which is the type lucality for the sequence in the ares
merred.s. At the type locality, the recek units distinguished have
buen assigned letter symb2ls until their continuity and extent
int> surrzunding areas is determined and formal naming proved
i licable. .

The sequence ectabliehed east of Edith Falls
below, , Y :

is surnmarised

1. Puc A,

This unit consists chisefly of ravcsive, 1light grey or
~hite, unsorted, congloneratic and silty, medium-gralned to
CJarse—grﬁlned sandstone cucceeded by well bedded even medium-

ained sandstones and Pbd silty sendstcones and sandy 511tqt)nes.

‘t" thickness is approxirmately 3,000 feet,

Rasal conglomerates developed in some areas are lenticular
. and variable in thickness, ranging up to 80 fest two nilese

north 5f Edith Palls, The phenoclasts comprise pehbles and
Foulders of tuffaceous sediments from the Brocks Creek Group,
reef quartz, snd volcanic rocks frum the Zdith River Voleanies,
ranging ur to 30 inches in length. 'There the conglomerates are
dejwsited over the Zdith Niver Volcanies the matrix is
mterchne“uc and is c apzsed of a considerable pPOpOPtlJn of
“erived tuffaceous and volcanic materisl., 'There developed over
the Trocks Creek Group the c”nvlaner“te matrix is sn unsorted

L
\

’_’v— H-t ne.

~

The massive conglomeratic sandctones are strongly jointed
~rl crarsely current~bedded., The neost common phenoelastes are
“ell rounded white quartz pebbles, The well-bedded sandstones
‘¥ the top of the unit are chsracterised by ripple morking and
I‘b"ful‘r- current bedding., Bedding and current hedding are often

“utlined Ly broewn or grey colour-honding,

1Qy
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This unit consists of volcanic and pyroclastic rocks
-oiuding emygdsloidal basalt, dense blue rasalt, dolerite, sceid .
.vas, tuffs and agglomesrate, approximately 74C feet thick. |

These rocks form low strike valleys outlining the major
~0lds on the plateau surface. ZExposures are generally poor,
¢ing low outcrops projecting from residual volcanic soils and

~arruginous pisolitic laterite gravel. , - .

The amygdaloidal fillings in basalt eomprise chalcedony,
-colite and carbonate and are often eopper bearing Secondary
.renium minerals coat the vesicles at the A.B.C. PrOSpect which

is in this unit.
3, Puc C,
This unit, about 650 feet thick, consists chiefly of well

. cedded eurrent—bedded ripple-marked light grey sandstone with

snin-bedded red, brown, and purple silty sandstones and sandy
ziltstonss,

4. Puc D.

This is a second unit of volcanic rocks (370 feet thick)
including basic and intermediate lavas and pyroclastic rocks
which occupy a low valley in the platesu surface and are
nasked by residual soil and pisolitic laterite. The continuity
of the unit around the EZdith Falls Bssin has not begen proven.

Cupriférous amygdeloidal fillings have been observed in
basslts,

5. Puc E.

The youngest unit recognised in the Upper Proterozoic . \
gequenes 1is a third sandstone exposed in the axial area of : g
:dith FPalls "asin and capped by Mesozoic sediments. Only a '
partial thickness of 1,000 feet was measured.

The sandstone and volcanic units of the Mt. Callanan Group
ire generally distinet and continuous over thear::: mapped.
The normal sequence is' irregular in the most .structurslly
complicated arsa near the ABC Prospect north of Katherine.
In this area volcanic rocks apparently similar in type to those of
the Edith Diver Volcanics are found interfingering with the
sandstones of the unit Puc A. Near the Czrpentaria Valley thin
intsrcalations of lava occur at intervals in the Puc A sequences:
arparently vulcanism of type characteristic of the Zdith River
Volcanies persisted later in this area than elsewhere.

H

Ferguson Volcanics.

_ Acld lavas and associated hypabyssal roeks of the Ferguson
kiver area were described by Carter (1952) and named the Ferguson
ioscanite, These rocks are now called the Ferguson Volcanics.

The aseid flows dykes, and sills overlie or intrude
Svdiments of the Lower Protcr0201c Brocks Creek Group and the
:Jien Granite and are overlain by Cambrian sediments., The
-vrguson Volcanics are therefore considered to he Upper
‘roterozoic in age,

Pink and brown acid lavas with small phenocrysts of pink
b1Spar hornblende, and rarely guartz are exposed over ahout
Aine souare miles of hilly country west of the junction of the

M.
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Jalion .l Forgus o Iivern, Yhe lovan runge froa tscunite to
dccite in composition, They are strongly fractured by well
develored systens of clogely spoced joints, Flow structures
~here precent dip at low uncleb. A detailed analysis of flow
cnd frocture tructure wae not attempted, but there appears

t; have been little dlqturbance of the flow from their
mlflngl attltudc by later folding, ’ :

Ac;d lavas of vurylng meerosscopie cprearance and

compocition, amsociated in many places with hypabyssal intrusives,

re dlatrlbutbd as outlying ﬁatches over 200 cquare miles of

the Mt. Todd and Lewin Springs Sheets, west of the Yenberrie

Uranium Frospect. The laves sles~ extend intc the unmapped

argas of the Table Top Sheet and occur as inlisrs within the

areo of Canbrion overlap along the Dorisvale Track, The

hy)abyssal intrusives include =ills and dykes of verying
maeruscople aprearance, texture, and anpobltlﬁn. C. rter

(1952) reLorto a sill of max1ﬁu1 width 1,100 feet exposed south-
vost of Mt, Giles ond aprorcently the uourcb of lavas in this

area.

The relationshiys o>f the hypabycesal rocks are not always
clecr os .they commonly 2ufcrop asg LllC 2f boulders which have
o, linear distribution in the case of dykes., Cuntact relation-
chipe have been ohserved where dykes of acid porphyrics cut
the Cullen Granite. Fine-groined chilled phases adjcecent to
the dyke walls grade into the crarse centrel phases 2f the
dyke.

In texture the hypabyssal rocks are porphyritle fine-
srained to cuarse-grained rocks corresponding to adomellite end
-roanvdizrite, The phenocerysts ere larges euvhedrol grey or pink
f lspar crystals, with subordinate h>rnblende and quartz, The
felsper phenteryste range up t: 3 cm in length in the coarser
;rained rocks,

The dykee range in thickness from inches, as in narrow
veinle ts near the Yenberrie and Tennyscns Uraniun Prespects, t0
30 feet.

rorphyry Dykes;

Sedinents of the Brocks Creek Graup between Bull Creek
'nd Phillips Creek are cut by - thyry dykes which rcnge up to
Z-n1les in 1cngth und up to. 30 fuet 'in thickness,

The dykes consist »f porphyritic fine-grained acid or
intermediate rocks which differ from the dyke rocks o the
Mrgusson Voleanics »f the Fergusson River area in that they are
generally slightly altersd cnd strcined.,  They are for this
reascn distinguished from the Fergusson Volecanics, —

The phenoerysts consist >f fresh pink or reddish alkali |
fulepar, greenish altsred alkali felspar, ond dark amphiboles.
The matrix is ccmmonly brown or pink, and fine-grained.

The dykes trend nthhcrly 2r north-north-westerly, In so2ne
cises thcy appear to have been feeders for [~rphyritic acid
loves zverlying the Brocks Creek Grzup in this area.

~ The age -f these dykes is tentatively placed as Upper
-rieruzzic.

~

zGabhrian,

The Cambrion rocks =»f the area consist 5f sub-horizontol
r Hrnﬁdly f:1ded basiec volecanic r'cks ond o sequence of
Tvdinents which overlie the Droacks Creek Group, Cullen Granite,
“n Urper Proterozoic rocks unconformably.,

12,
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Moakes (1949) distincuished tw: units a2s Lowsr Coulbrian
vileonics,; the Sdith River Volecanics and Maude Creek Volecanics,
The r'cks rnapped es these unites consist largely of Pre-Cambrion
v-lcanic rockes and s these names cre no longer suitable for
the Canbricn a new numenclature is jroposed.

Toight Creck Voleanics:

Q

The nost n~rthbr1y gxposures =f Cambrian volcanices
heserved in the arca lie wost f the Stusrt Highway about five

miles south from the Edith Ziver Crossing. Hers thin _
any daloidal hasclt flows are interbedded with the cungloneratlic

arown sandstines which Sverlie the Brocks Creek Group with
aorked unceonfornity.
brown ecndst ne and

The segquence of well-bhedded
conglonerate, with interbeddsd bosalt and dslerite, is expused
in ¢ bult trending south-ecst thr.uzh Hellin Siding to Leight

(5N

sreek, cnd nuorth-cust £ Xotherine to Maude Frcck

The bregalt and 4 lerite form potches -f high-level
¢ orly drained cracked hlock soile sectterevd with slahe of
hrown Cambricon scndstone and with few oxposures of bosolt, The
intorbedded sondst -nes are gonbrully ¢xpressed °os low rises or

28 scottered slabse,

The rvlationship -f these Cambricn voleccnics to the older
r cke 2f the Edith River Violeanics is bust secn on the bonks
£ Leight Crouvk 2r. its tributariss, In this crea thin
horizontal congloneratos or sinistones interbedded with basalt
s2verlie foclded cndesitic laoves uncznforncbly., The bascl
Canmbrian scquences of btasalt and sandct.ne has been noned fron
this 159ﬁlity the Leight Croek Volcanies,

y

The {basal nenber of the Leight Creek Volconles is
generally o thin bed <f congle lbrutu containing fraognents of
granite, reef quartz, tuffacevus sandstone of fhe Brocks Creck
Gr up, °r vileanic rock from the EAith River Voleanies,
depending on the nature -f the underlying rocks,

This distinctive congloncrste is followed by anyzdaloidal
hosalte ond melaphyres and brown ophitic dolorite interbedded
with brown cven-groined scndstones., The sandstone beds range
fron incheg t 5 tens 2f feet in thickness cnd are indurcted ot
the uppvr surface by the overlying basalt flows, ;

'

The Canbricn vileanics daiffer from the underlying Upper
Priter-zoic svguunces by heing invariably basic in c.onpoesiti-n
end in this respeet cun be correloted with the Antrin Platecu

V>xleonies 2f the Ord-Viet-ria River Region,

The volecconies aprear t2 be thicksr where they are exposed
2long the 21d trock to Maude Cresk and Harankoy, nQrth-east

fr.mn otherine,

Begel Cambrian Sondstones:

The base =T the Comhricn sequence neaor the junctizn
ddlth ond Porguss.n Tivers consists of chout LO feet -f coarse
frown orkise, c.nglonierotic sandstine, cnd brown sandstone
2unhers which are similsr to the sondstone oy vrs 07 the
Tr..kk Dasalt,

These rocks cre prohable tine equivalents of the Leight
Lr..% Tileanics but differ in hoving no voleonic conponunts,
oy #ill not be naned until their extent is knowng but it is
.~681ihle that they form o unit distinet from the overlying
¢lgcl and brachiopod limestones -f the Daly River Group.

13.
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nely Niver Group:

The neme Daoly River Greoup (Muckes, 1949) has been
rvtoined for on undifferenticted sequence »f massive algal
- limestunes, well-bedded limestone, cclcareodus sandstone,

calcareous 51ltst,ne and sendstone, which overlie the Leight
Creek Vilcanics,

The Daly River Group covers wide arecs =2f c.untry south-
gcst, 8 uth-west and nsrth-west of Kathcrlne. The r.ocks of
the group hove given rise t.. charccteristic residunl red s»oils
frroing timbered plains country with some sink-holes,

The type «f o2utcrop varies acerrding t» the lithology.
_The nassive fluted and pinnacled clyel lirwstones near
Katherine crop zut as 1low, rugged, korst-weathered hills
rises, Caverns and sink-hsles are characturistic of the
linestone country. ‘Tell-bedded colcaresus and arenacenus
sedincnts are oxposed as 1low rises and os linss 2f scattered
slchs which may nccur over wide arecs,

and

The programme ©f napping in the crec was chiefly
cincerned with the Pre~Cambricn r-ocks and the ir economic
inportonce and the rocks of the NDaly River Group wers crossed
nly 2long widely spoced troverses, With more detailed
napping the Daly niver Group noy be subdivided into units of
lower rank, clthouzh the gontle £:lding and disc:ntinucus
exposure of the rocks will moke marv: ing difficult,

}Massive Girvanella limestones occur 17w in the sequencs
ondl cre oo larently succeeded by well bedded linestzones
¢ ntocining sgloue-nite and corrying o brochispo>d and trilobite
fruna., These rocks are succeeded by interbedded brown sven-
grained sandstones, flaggy limestones,
and calcareocsus sandst nes, which cre exposed along an old
tinher track which runs westward from the Stuart Highway neaor:
the 15-mile Agriculturcl Research Station,

The thickness of the Doly River Group in this area is
Aifficult t: estimate because »f the sub-horizontal 2r gently
f-lded attitude ~»f the r-.cks and their disciuntinucus expisure,:

Dolerite Dykes:

Systems ~f dnlerite dykes cut the sediments »f the Brocks

- Creek Group, the Cullen Granite, the Zdith DNiver Group, and

irobably the Mt. Ccllanan Gr-oup,.

In the Edith River crea the d-lerite dykes are developed
in the shecred zones ~f the gronite trending ot 160°-180°,

p lerite dykes rnay be >hserved near the urenium prospects of

-Yenberrie, Tennyson's and YMC Syndicate. North-east of

Kot hcrlne the trend »f the d-lerite dykes is eost-north-east,
The d+lerite is not averywhere well exprscd and the dykes cre

‘etrmonly expressed hy tw~ parallel indurated and sometires

Freccinted walls hetween whlch is a depression where the
alerite hos wenthered, The dalerite has not been scen cuttlng
the Mt, Callunan Group, but dykes cutting the Edith River
V01canlcs trend int:. narrow linear gorges in the sandstones

*f the *[t, Callanan Group and these nay .represent dykes in

" 7hich the A-lerite has weathéred deeply. The dykes range up

t* 2 miles in lunsth ond 45 feet in thickness,

The age ~f the dykes‘is tontotively ploced as Combrian:
they cut at least part -f the Upper ¥r.ter z-ic sequence ond the
Combricn igne~us racks, like the dykes, are invariably basic
In type. :

% LA

red cclecaresus siltstines,

e

e T Y



e R -

[
t v
e o A e N SR

£50Z01C
yullaman Group:

llesozoic rocks named by Noakes (1949) the Mullaman Group
are exposed in many parts of the area as thin, essentially
horizontal cappings over older rocks.

The level undissected tableland over the plateau formed
of Unper Proterozoic rocks in the esstern portion of the i:t.
7odd Sheet is formed of laterite-covered sediments of the
‘ullaman Group. Outliers of the group are disposed over
Spre-Cambrian rocks in the dissected portions of the plateau.

Near Foulsches Headland and Beasleys Pillar horizontal
sediments of the Mullaman Croup form tablelands with steep
escarpments, promontories, long reintrant valleys, and outlying ,
mesas and buttes. ’

Sandstones with a dense siliceous hard-cap exposed in
isolated masses and as thin cover over the Cgmbrian limestones
on the Katherine Sheet were once regarded as Cambrian; these
rqcks are however unconformable on the Cambrisn and are now ;
regarded as belonging to the Mullaman Group. ‘ ;

The rocks of the Mullaman Group have been observed
unconformably on all older rock units smd the lithology of the
vasal beds varies according to the nature of the underlying
rocks,

Above sandstones of the Mt. Callanan Group the basal
nembers of the kullaman Group are frequently conglomeratic,
The pebbles are chiefly of white quartz and are probably
pebbles derived from older conglomeratic sandstones.

"here developed over granite, the basal members are
gcnerslly arkose, white claystone or clayey sandstone
consisting of granitic debris with & clay matrix derived from
the decomposition of felspars.

Distinct lithological and colour variation mark the
members of the Group exposed in escarpments. Generally the
group consists of white, buff, and brown current-bedded
ripple-marked, sorted and unsorted sandstone, white siltstone,
claystone and sandy siltstone.

The maximum observed thickness of the lullaman Group in _
this area wsas approximately 100 feet. l

o collections of fossils were made from the ilullaman Group
in this area snd the age of the rocks is uncertain, Noakes
nlaced them as Lower Cretaceous 1in age rather than the Upper
durassic age used. Determinations made by previous workers;
Brunnschweiler (1953) on plant fossils collected from other
parts of +the Northern Terrltory suggzest that part of the
iulleman Group may be Upper Jurassic.

Post-llesozoic Sedimeunts.,

Tertiary Leterite:

Laterite remains as cap rocks on the undissected tablelsnds
formed by the Mullaman Group. Profiles showing an upper cap
of sand-covered pisolitic ironstone of the ferruginous zone
6nd siliceous material of the mottled and pallid zones were
¢xamined east of Helling Hill where the laterite is developed
on lMesozoic and Cambrian strata,

Sand-covered pisolitic ironstone gravels are disposed over
tlde areas of plains country underlain by Cambrian sediments
West of the Sturt Highway north of XKathcrine.

15.
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Suncrficicl Deposits,

Brown-staoined srey chert cuvers l-ow rises underlain by
Canbrian rocks betwsen Leight Crecvk and the Dorisvale track,
This chert is believed t: be o secundary replacenent of
limestones and calcaresus siltstunes, and mey be related tc
leterization processes,

Oonsolidated stream conglsnerates and gravels are found
fringing neny creeks between Mt, Todd Dettery and Horseshoe
Creek, and near Yenberrie Creek,

Over wide arecas in the Driffield Crsck area the Brocks
Crecek Gr:.up is covered by a mantls -f residucl ond alluvial
debris thr:-ugh which project guartz reefs ,and blows,

Patches of siliceous sinter probably marking o1d springs
were ohserved west of Emuvrald Creek tin workings,

Aesi@ﬁul and alluvial soils cover wide areas =»f the
%gthe§1ne area: these are described by Christian and Stewart
1952 \

\ Y

STRUCTURAL GEOLOGY

Folding.

Brocks Creek Group:

The secdinents »f the Brocks Creeck Grou were folded
hnefore the tronsgressive intrusi-n .f Cullen Grenite. The
type »f f.lding ronges from open f£:1lding with moderately steep
flonk dips t2 tight isceclinel fulding with steeply dipping
and .verturned linmbs. The devclﬁpnent >f fracture cle“vqge and
shearing sccumiponicd the £01d movements,

In the area mapped the fo1ld structures were n>t mopped
in detail except for a few f£olds in the area between Bull Creek
and rhillips Creek, The maprping of the conmplete £02ld pattern
was not possible in the time availahle because 5f the absence
o>f proninent marker heds, concealment >ver wide areas, ond
harnfels near the "ranltb contact, In strongly clee de rzcks
bedding can 2nly he determined ot distinct lithological
brundaries,

The Urrer Proterozoic Rocks:s

The Upper Proterozcic rocks were folded intt brog
hasins and d:nes hefore the deposition -f the Cambrian roacks

_2f this area, The flank dips -f these structures range up to

L45°, The two rnajor structures »>f this typre have been named
the Edith Fells Basin ond the Seventeen-lile Creek Anticline,
Tight ninor f£2lding accompanied by strong fracturing occurs at
the scouthern nose of the Edith Falls Basin,

Cambrian fiocks:
The Camhricon sedirments +f the Doly Liver Basin (Nuakes,

) are gently folded int. small closed and open structures
lonk dips ranging up to 129,

“ 2L
wL1T

'—l- \O

5\0
*'b

ilesozoic Rocks: —_—

The Mesoz2ic rocks have suffered very littile deformation
and ore essentially sub-hurizontal, These rocks are disposed
in brsad gentle structures with dips ranging up t> 2°,

1€
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Faulting and Shearing.

The Brocks Creek Group:

The defzrmati-n of the Bro>cks Creek Gr..up has been
moinly by folding., Many smell shears and faults of small
displccement cut the Lower Proterzzoic sediments they were

rohably asstciated with the £.1ding movements,

FPault zones have heen mapped in sediments =f the gr:aup
at several localities, but wide zones are not numsrous,
The fault zones consist of hrecciated rzcks which have been

replaced and velined by silica t> give dense greenish-grey

rocks, »r by haematite and quartz t- give "quartz-haemotite-
br6001“°" and "bhanded ironstone". DRejuvenaticn >f m:venent
can be [roved in a fault zo>ne north -f the Carpentaria Mine,
In this area Uy per Proterozoic conglomerates, which have been
faulted, c: ntuln houlders »>f brecciated and vGined Lower
Prote r¢z“ic sediments derived from an adjacent o2lder fault
breccia ~f the same zone,

The Cullen Gronite:

Faults in the granite ore commonly expressed by linesar
guartz reefs and the disylacement con rarely be estimated.
Faults ﬁcncrglly canf\rn t. the twa regional directions
hearing opyriximntely 160° and 070°.

The gronite has been sheared alung zones o»f varying width,
generclly trending ot about 160°. ‘Wide belts -f shearing are
rarticulerly cummon between the Zdith River and the Cullen
Hiver., ‘These helts contained many individual sheared zones
segj.arated by unsheared granite. ,

The sheared zones are charncterised by altsration and
replacerment > the groanite which has produced a voriety of _
rocks, including "gzreisenous", silicecus, and hocmatitic tyjes,
Quartz veins ond recfs cut the altered granite of the sheared
zones andl generally confirm to the trend of shearing. These
veins ore cut and displaced hy cross-fractures which were
infilled by quartz to give transverse quartz veins. The altered
crranite and quortz veins have been brecclated and infilled with
haematite t- give haematite-quartz breccias, Detailed :
descripti ns vf individual sheared zones are available in the
reports of Gardner and Jones on the radiosactive prospects of the

Edith River arec.
The Upper Pr tsrozoic Sequence:

Systems of fractures ares dovelnsiped in the Uprer
Ir.ter-z-ic rocks. They are best expresscd in competent
sandst ne where differcntial vrosi>n has token jlace alon: the
froetures, which ¢ mmaonly. dvternine stream cturses and gullics,

lany :f the froctures may he roferred t- as joints because
alth:uzh brecciati-n is ;resent, n> grect displacement has
securred., Other fractures cre faults which generally have small
displncenent ronging up to 150 feet, A few faults -f larger
displacenent trend nurth-ecsterly -r s . uth-ecsterly. These
are c'rmonly dennted by 2 z.ne ~f'arushin;, brecciati~n aond
Silicification; steep dips ore developed in and adjocent t0
the foult z-nes., Sjeculer haematite is dsvelored in sonme
feult zones., Dulerite dykes c nfrrm to the trend »f jointing
and faulting.

The major trends >f fracturing in the oreas north—onst
»f Katherine are nurth-east ond north, with other subsidiary
trends tronsverse to these directions,
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GEOLOGICAL HISTORY

depusition during LﬁwerJPr;ter:zvic time f the thick sequence
¢f go 'synclinel sediments which £ rm the Lracks Creek Group.

The earliest genloagical event known in the area was the

During subsequent Lower Fraterdz.ic or.geny, these rocks
were closely £ 1ded, and intruded by zranitic mogme forming the
trensgressive Cullen batholith, Injectizn ~f the frlded racks
with silicerus scluticns corrying g-1d and tin, ond
greiscnizetizn <f the granite, f:1llowed in the late stages
ST mogmatic intrusion.

The cge °f initicl £ roweti.n .f sheared zones in the
sronitic mass is not known bhut may hove closely fullawed the
s-lidificatizn -f granite. These sheared 2z:.nes thereafter hod
o ¢ nplex history marked hty greisen-like alterati.n of gronite,
silicevus injeuctiun, hasmatite ro|lacemsnt, breccicti.n ond
cross frocturing end intrusi.n by d:lerite and acid porphyry
Aykes,

A sequence .f hasic v lcanics, pyroclastics, ond tuffaceous
sediments (the D:rathy Creek V.lecanics) was depocsited after
an er.si n interval which £-1lzwed the L:wer Ir.tersz.ic :r-.geny.
These rocks were suhsequently f£2lded coni intruded hy diwrite.

Uplift end 2 considerable perisd T srosion ensued hefire
the dep.sition «f Upjer Proteroziic sedinents, The Uprer
iroteroszuic dpened with wides; read suthursts f vuleanism
which gove risc to intermedicte, acid, ond bosic locvas with
interbedded sediments and tuffocezus sediments., trerinds of
relotive guiescence marked by fep-sitin -f thick sandstones
were interrupted by further -uthursts »f vulcanism.

Broad £21ding and froeturing -f the Uriyer Friternzoic
wes £ollowed hy an erosic>n inteérval. Subsequently the Cambrian
seas transgressed the area ond algal limestones, sandstones,
limest nes, and siltstones were deposited. The early rart of
the Cankrion rerind wes characterised by vulcanism over a wide
arca °f Northern Australia. Cambrian sedimentotion ceased
with min.r structural defirmnti-n and uplift and the orea
therecfter has been charascteriged hy relative stability.,

A Mesozoic transgressicn began probakly in the Upjer
Jurassic ond the whole srea was subnersed by an epeiric sea in
which were depnsited the sediments ~f the Mullaman Gr.oup.

These rcks show 1little cdisturbonce, Zmergences followed and
reneplanaticn o f the thin cover of Mesozcic rnhcks hegan on a
lend surfrce chieh »ffered 1little scope fur er<sion. During 'he
Tertiory Iericd the mature lond surfaoce was lateritiged.

The rresent cycle .f er:si n was [rohably initiated nfter
differsnticl urlift during Fid-Tertiary (Mi.cene?). Erosi-n
during the :resent cycle has stripied nuch of the old
loteritized land surface and coused dissecticn of the Pre-~
Cambriaon and Camhrian r-cks from which the Mesozoic cover has

been removed,

ECONOMIC GEOLOGY

dist ry -.f Mining Activity

A

The earliest knuwn nineral discovery in the area were
mede by a jrospectar, A, Giles, who panned gold coluzurs in the
hed >f the Cullen Liver in 1871 and later in the Maude Creek
are¢a, J. V, Parkes, Insypector »f Mines for the Scuth Australisn
Gvernment reported upon the fovourahle mineral prospects of
the Katherine-Maude Creck Track in 1892,
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Records of mining astivity in the area through the years
is recorded in the annual reports of the Administration, The
ceolojyists of - JG.HLELNA., operating between 1935 and 1940,
visited many of the mineral fields in the area and did detailed
geological investigation of some of them. The results of their
investigations are recorded in the Reports of 4.G.G.S.N.A.

A brief history of the major mineral fields is outlined

'below.

Y'oolgni Gold I'ield:

This field 1is located on the southerun bank of the
Fergusson river spproximetely 1z miles west of Ifergusson Siding.

Jensen (1919) reported that the auriferous reefs were of
the saddle +type in @an overfolded anticline of sediments now
known as the Brocks Creek Group.

A 1little copoer and gold had been worked in the are2 before
1896. Gold production was first reported in the Chief iiining
Vardens report of 1893, which stated that 20 oz of gold was .
recovered from the crushing of 82 tons of ore.

- Several shafts were sunk ond the population reputedly
reached 1,000, By 1908 the field was abandoned.

Since that time activity in the area has been restricted
to occasional gougings by prospectors.

1it., Todd Gold-Field:

The Mt. Todd field lies about 8 miles north-east of Fdith
Siding, snd approximately 1i miles west of Kt. Todd, and mey
be rcached by a greaded road leaving the eastern side of Stuart
Highway neor the Fdith River Crossing and passing through the
new 1It. Todd Battery. An alternative route is by the new
Ssraded road to volfram Hill, which leaves the Stuart Highway
on the eastern side, anproximotely 2 miles north of the Edith

Crossing.
Gold 2nd tin heve been worked from reefs in the area.

The discovery and firstv wérkings of the field are oﬁscure.
The sdministrator's Reports of 1908 and 1909 referred to the

area as the Lit. Todd Tinfield.

The first reported working of the fleld was by Jones Bros.
for Gold in 1908. In 1920 the Foote lLiining Company was formed
from local capital to work the Jones Bros. Claim but lsck of
funds stopped development. Until 1911 the ores were crushed,
roosted, and cyanided by o plant situated 48 chains I of Iit.
Todd, ©Cmall holdings ot this time were the Clean Sweep iline,
Buttles, Tollis', and Chinese.

After 1919 the fileld wes abandoned e¢xcept for the occésional
gougings of prospectors.
Attempts to revive the ficld haove been made at intervals

by mining companies and synd:icates. In 1937 the Lit., Todd Gold
iiining Co. NL drilled the areas near the Jones Claim and proved

diminishing values at depth with a 467' hole.
The YIIC Syndicate removed the old Iit. Todd Battery o a

site on the Fdith River but have confined their activity to
treating tin from dumps at 921d workings on the MNt. Todd and

Horseshoe Creek fields.
The rocks of the field consists of closely folded light-

grey yellow or red slates and tuffaceous sandstone of the
Brocks Creek Group. The folding is difficult to map because.
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of the ahsence of prominent morkers, local foulting and
shecring, oand concealed oreas on the south eastern portion

2f the fisld, The general strike is n.rtherly.

The auriferous reefs ayrear to be jarallel to fold axes
and flank bedding of pitchin; anticlines. Of the two types
of reef exposed -n the field the quertz-ironstone reefs are more
curiferous then the gquartz reefs., 01d w.rkings include 5
shaofts on Ju.nes Bros. Neef »nd >ne shaft zn T2llin Reef with
surfacs pits and ccsteans. The cre at shallew depths
consists <f quartz and cxides °f iron, but in the rrimory zone
consists »f quartz end sulphides, including arsenopyrite. The
sulihide and arsenical ores are Aifficult to treat.

H - rsesh-e Creek Tin field:

The site of the <©1& hattery for this fisld lies about
six miles north °f the new It., Todd Battery and may be reachsd
ry 2 graded road from the Stusrt Highway., This field adjcins
the Mt. Todd Golf Pield rnd the two flelds were jointly
referred to in ecrly recurds »f jproduction.

Shafts and »1d alluvial w:rkings extend from ~ne mile
north 2f the Hirseshoe Cresk Gattery Site s-uthwards t: Stow
Creek,

The early history of the field is obscure but ajpjparently
the first workings were by Chinese for alluviel tin eond gold.
The fiscld was worked actively hetween 1906 and 41910 when high-
sractle cres were rec vered, ssveral crushings nveragzing 30%
metallic tin., After 1910 the activity on the field fell as
the grode o»f cre decreased, Since 1921 very little work hos
hecn done,

In 1953 one prosypector was working a "lesder" for tin with
the help of native lahour ond the YMC Syndicate trucked meteriol
from wre dumps .at the 0ld Bayling ond Morris workines for
recovery of tin at the Mt. Todd Dattery. These dumps were
rof-.rted to carry up t: 1% tin., The Ht. Todd Battery, which is
treating all the locally produced tin »re, is situnted on
2dith River, five miles ENE of ZAith Siding., The working of
the hattery suffers from inadequote water supply during the
Adry season when the normal suy: ly from woeterholes in the
BAith Niver is exhousted:s ot times water has been trucked
fr~m the Ferguson Siding to keeyp the hettery in opsration.

The field cmsists .f f 1lded rvd, grey, and yellow
tuffacecus sanfst nes and slotes, Cassiterite occurs in cre-
shoots up t- 30 inches in width, in veins and reefs following
narrow zones of fissuring and shearing, which trend approxinatsly
sorallel to the bedding. Ths length o f the wre-shoots can only
he estimoted by the dirmensions of the 21d workings: and these
indicote that ;ayanle >re was extracted o-ver lengths of 20 feet
t 200 feet. Most exprsed shoots were mined to water level by
C;inese tribhuters. Unworked w-rtions of the veilns carry up o
1% tin.

Alluvial derposits hove been worked near small creeks
cdjecent to the hills but rich alluvials were apparently
limited in extent,

The future prospects of the field arpear tu be limited o
gouging operotions in small Yléaders" ond treatment of low-grade

ores when the price »f tin is high,
Driffield "Gold "Tields-
L]
This field liss approximctely LY miles north of the

Horseshoe Cresk Battery site and ac s 3 "
Hill rocd. © access 1s by the Tolfran
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The first activity wes by Chinese who worked alluvial
o21d in 1890, The peck »f rr:iduction wos achieved during
1903, by which time a five-begd "“ottery was in opsrotiun,
Grads of Lre decreased markedly after 1903 ~nd the field wes
aband ned in 1911. During the years f cctive zperation
approximately 15,000 tons 2f cru were trected for a recovery
of about 5,500 ozs., =f zold.

The bulk o>f the gold was won from ore—shoots in quartz
recfs and from smaller "leaders' filling fractures adjacent 1o
the larger reefs, The country rocks are folded tuffoceous
sandstones and slates o-f the Bracks Creek Griup. The orec-—
sh.ots aoupecr from old vicrkings t- have had 1ittls continuity
cither in longth or dejpith.

The nresent activity on the field is limitcd t. the
ocecasinnal operations of [rosypectors sampling quartz rcefs.
vrosteceting alluviel deposits 1s hampered by poor woter
suplics Aduring the Dry Season,

Bmerald Hill Tin Field:

. This ficld is situated 3 miles north-nirth-west of the
Driffield area. Access is by a rood which turns north from the
“Iolfram Hill rood thres miles north-ecast of Horseshoe Creek,

The. reesrds <f the ficld are ohscure, bhut 29 tons of
tin concentrate wers produced from 1909 t: 1912,

Tin was mined from smrll shoots in quortz-ironstone reefs
t2 denths 2f 70 feet. The reefz arc [orallel with the hedding
and the occurrences are analagous o the Horseshoe Creek Ficld,

A small guantity uf tin has been recovered in recent years
by prospectcors who occasionally work the field.

Yenkerric Wolfram. Fields

This field is situated about four miles east of the
S3tuort Hishway and may he reached hy the '"olfram Hill Road,
which leaves the Stuort Ilighway two miles north of the Edith
Liver Crossing. The ficld was discovered by H, Morris in 1911
and was gazetted to prevent Chinese labour entering the field.
The field was worked until 1919, when the fisld was abandond by
ilr, J. Hore. ' '

Attempts were mode by the Yenberric *olfram Co,NL 10
develoy the field while tunzsten ore was at & high price during
the Korcan ar after 1950, but this company abondoned the arca
in 1953,

The field is located in 2 small cupcla of granite which
hos intruded sediments of the Drocks Creek Group., The granite
is cut by a coarsely granuler quartzose dyke rock, which was
called by Gray and 'Tinters (1916) quartz-aplite, but for which
the term greisen is pLreferred hecause of the assoclation of
interstitial greenish and yellowish nicaceous minercls with
the gquartz,. These micas als> occur in portings and fissures.
These greisens ore fractured lonzitudinally ond transversely.

“Iolfram ond molybdenits occur disseminoted throughout the
creisens. Coarsc wolfron crystcls are present where mica is
strongly developed along cleavages and fissures, The main
1>des are snid t2 have heen white quartz veins filling
longitudinal strike fissures in the greisen dykes, The lodes
average 9" to 12" in width, widening in-places to three feet,
"Inrkings extend over 500 fest in Hores Lode., layable wolfram
airarently carried over this distance, Enrichments of wolfram
nere maintained for short lengths only hut persisted 0 the
water table, ‘

-
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The -re¢ mined sbove the watcr toble consisted mainly of
wolfrem With quartz gangue, but towerds the water level
coror carbonates, molybdenite, ond copper sulphides
1nclun ing bornite and arssnopyrite were present.

. Wolfram gencrally is more shundont than molybdenite; but
in 2ne lode on the field mulybdenite is dominant.

The deposits were worked T2 an overage depth of 35 feet,
but none werc mined heluow the water table, Fulture prospects
2f the field are dejendent on the market price for wolfram, The
lodec fro which good veluss were obtained have not been worked
to great depth., Consideration micht he ziven to sampling of
ths greisen dykes to test the vqlues of the disseminated
wolfram with the possitility of working large-scale low-grade
deposits when tungsten prices are high,

Maude Cresk G21d Field:

This field is situoted on lMaude Creck ajproximately 15
niles east ¢f Katherine on the o21ld Maranboy Roed., Little is
known of the history of the field before 1890, when small
percels of gold were won, J. V. Farkes, Inspector of Mines,
relorted on thc field in 1891 ond during his visit a hattery
was operating, but by 1892 the field was abondoned., A brief
revival: occurred ~n the field during the years 1932 to 1934
when smaill crush1n~s were treated with a small'Hi-speed"
hattery,

Gold ovcecurs in rcefs which cut the Dorzthy Creek Volcanics
and the intrusive Maude Creek Diorite. The auriferous recfs
are of a guartz-ironstone type at the surface a2nd are probably
sulihidic at depth., Copper is associated with the gold in some
>f the 1lodss, Difficulty was experienced in the treatment of
the ores, but the cause of the difficulty is nd>t recorded,

Carpentaria lMine:

This field is located arproximately three miles north of
Maucde Creek Crossing of the 2ldKnthorine -Maranhzy track. The ;
history of the field is chseure, hut activity hegan before 1905,
when 10 tons of L40O% sopper ore were sold, In 1905 a syndicote .
hbegan development with shoft sinking, ~nd some activity ce Prlbd i
thruu"h until 1919, when the field was abandsned.

Shallow shafts, cesteans, hﬂles and adits, niw mainly f
inaccessible, vxtend al-tng the Carpe entoria Vglley for about : :
anile in a northerly directi»>n near Dorothy Creek. The ’
cruntry rocks are hasic vulecanics and pyroclastics which have
been intruded by diorite. Copyer is located in sheared and
veined veolcanics: the secondary ores azurite and malachite
are conspicusus at the surfoce, The nature <f the primary ore
is not known, '

RADIOACTIVE MINSRALS,

rrivate Prosvecting.

Interest in prospecting for radiocactive minerals in the
Northern Territory was stimuloted by the discovery <f uranium
mincrals by J. ‘White, a prospector, at Rum Jungle during 1949.
Suhsequently several prospectors *hégon searching for radioactive
minsrals with Geiger counters, :

The first discovery of radizoctive minerals in the area
d for this report was made ~n the site »f an old gouging
TPy near tbo Ferpgussoan River in 1950 +y Messrs,
nson ond A. Hawker. This find was investigated and

ed upon hy Messrs, Matheson and Ward of the Bureau of
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Mineral Tesources, Subsequently finance was made available to a
syniicate comirising Messrs. Jr-hns-n, Hawker, ond Tennyscn of
Katherine for develoring the prosiect. .

A shellow shaft was sunk t> 2 depth =f 20' at the site of
the discovery and this resvealsd that the depssit is of no
irospective economic importance., =. X. Corter (1952) maried the
geulggytvf the area of 100 squart miles surr-unding the
mreosyect, ’

The uranifercus minerals »f the Fergusson Deposite are
torbernite and autunite, occurrinyg in cssociation with copper
andl cchalt minerals in 2 norr.w veéin in a shearvd zone of the
Cullen Granite near its rmorgin wmith hornfelsic sediments 2f the
krocks Creek Group. The minerals reecrded frorm the shaft at the
irusiect included nalachite, civellite, erythrite, t-rhernite,
and autunite from the oxidised z-ne and chale:pyrite, pyrite,

. uraninite, cobaltite, tennantite, notive bismuth, lollingite
and enargite fr.m the primary zone (Stillwell 19512 and 1951h).

The second discovery of radioactive ninercls in the area
wes made near the EAith River by Messrs.Mazlin and Young,
acting Tor a syndicate cimprising ilessrs. Y:ung, Mazlin, Ccusin

and Atkinson, which sperotes the Ht. T-dd Battery. Thesc
derosits were reported on hy Fisher (1952)., Uranium occurs as
neta~-autunite associated with apatite and hematite in quartz-
hematite reefs, which are found over 2 distance >f three miles
along zones of shearing and alteration in the Cullen Granite.
The main rvefs cre cut by transverse guartz veins and reefs and
are in part brecciated. The grade ~f ore scapled at the
surface was too low to expect significant commercial
ireduction hut two shafts have heen sunk hy the syndicate at
derosits A and F (Fisher, >p.ut) to test the grade and nature
of mineralizetion in the primary zone.

ifessrs. Y- ung ond tlezlin were slso responsihle for the
Aiscovery ~»f torhernite nurth f Yenberrie Creek l-ots in 1952,
The torkernite cccurs in o narrow gossan-us quartz-limonite
vein in a sheored, altered, and silicified zone «f the Cullen
Granite, .

The Yenberrie iLr-spect was reported tn by D, E. Gordner
(1953u). Tw. shollow shafts were sunk on the pros;ect but the
uraniferous minerals appecred t. cut ocut at shalluw deith,

The nature >f primary ninsralization is not known ond although
~u2 values were ohtained from surface samples the deposit
568 not appear o have cummerciol prospects because f the
limited quantity of cre.

Hr, 8. B. Tennys-n >f Katherine with the aid °f a
Geiger counter located 2 number of radioactive anomalous areas
in the Cullen Granite s:uth of the Florine track between
Oct-ber 1952 and April 1953. The six most significent prosrpects
were termed Tennyssn's Frospects 1-6 and reportecd on by
Gardner (1953 a,b) and Jones (1953 h).

The deposits arc located in zones of shearing and
alteration »f thu Cullen Granite. The altered sranite has
been injected hy quartz ond replaced by hematite in the shearcd
zones which trend M.N.7, Longitudinnl quartz reefs have heen
cut and often displaced by cruss fractures infilled with quartz,
%o give transverse veiningy. The reefs are brecciated in jart,.

The rodioactive matericl, which is prohably autunite or
meta-autunite, is invarichkly associcted with hematite; but the
comverse relationshiy does n~»t hold: hematite replacenent is
cormicn th many shecred zones in the areac 3.4 generally has no
anomalous radicactivity assocliated with it,
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A cbhoracteristic of the radicactive anomalies on the
Tennyson's rrospects is their localisation near the
interscetion of the main quartz hematite reefs hy secondary
cross—-Tracturing, This feature is nof universal; some
lenticular depusits hear v reletinnshipy to crass-fracturlng.

These deposits at the Tennyson's rrospects are too small
and low in grade at the surface t: be of economic importarce

Messrs. J. Hore and J. 0'Connor late in 1952 discovered
an anomalous arca similar in type to the Tennyson Prispects:
This pruspect is north of the Ddith River,

Negional Rediometric Investigations 1953:

The regiosnal geaslngical party hased at Edith River
carried =ut radiometric investigotions w1th cortable geigor
counters of the ratemeter tyrpe. (Austronic ihH.200)

During this work 21l 21¢ W‘rkinﬂs sn the mineral fields and
=11 localities mhurb mlnurgllzutqu was discovered were
tested with o geiger counter. Yarticular attention was paid
to copper-bearing arsas, but no significant enomalies vere
19C¢.‘tbd. .

Several loccl rodiometric anomolies wore observed in
shoarcd zones 2f the Cullen Granite. A4 local count »f 4 times
Fackeround was recHrdcd san sheared granite nesar the houndeory
with hornfelsic sediments, about 500 yords scuth of the turnsff
t, the Yenberrie Frospect on the "olfram Hill Doad., Detailed
Lr0sT cct1n0<uct1V1tles were begun in this area by the detailed
geological party under the supervision of D. . Gardner. Snall
securrences of torbernitc were fiund in shcared zones which
forn part of a wide belt of shearing trending M.F."7, near the
contect 2f granite with the Drocks CTbGK Group in the Yenherrie
Crevk arca (Gardner, 1953 f). These occurrenccs arc °f no
importaonce economicolly:

Late in the 1953 season the attention >f the regional
arty was transferred from the granite end area of Lower
¥roteroszoic scdiments around the granite to the seguences of
Urrer rroterozoic volcanic and pyroclastics,

The stratigraphical pssition of thesc voleanic sequences
had previously heen established during Wg‘“ln” by the porty.
The v2lconics gencrally hove a hig hcr ckerund count and
are veinvd with quartz-hematite at some localities, liessrs.
iozlin and Young in lote 1952 blested a small hols in slightly
anoralous area of voleanic rocks of the Ddith Liver Volcanices
at Ddith Falls, and roveclerd copier stainings,

"7Thile the regisnal peorty was mapping ond radiometrically

testing the v. leanic rocks near Xnuckeys Creeck, north-east of

Khthbrlne, secontary urcnifersus ninorols were discovered by,
4. D, Clark »n Sertembor 2nd, 1953, at o locality subsequently

crmed the A,L:Ci Prospect., The regional party did a
nrellnln‘ry investigetizn of this deposit and resumed regional
testing when the de t11led investization of the deposit was
undertoken hy the dctailed party (J)nes 1954).,

At the AyB:C; prospoct autunitec end phosphouranylite
arc associated with replaced rocks which are veined by quartz
and henmcatite, The velns are >flien_hrecciated,

Dasalts expascd at the surface and by costeaning at the
depusit have amyzdulaor COutlnSS T sseondaory uranium wnincrels,
Trﬂcturu planes and surfoces in the bosalts and in the VblnS
are coated with uranium ninercls,
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The vclceonic rocks with which the uranium is associated:
are part - f the unlt PUCB of the Upper rroterozoic Mt, Callanan
Grouvp and ore undurloin ond coverlain by messive sandstone and
conglomeratic sandstone.

Development up t> the end of 1953 consists of shallow
costeans done by hand labour, and five deep bulldozed trenches,
Drilling of the prospect is about to be undertaken,

Flights were made with the airborne scintillometer party
of the geophysical section during September over areas
considered worthy of praspecting in the Maude Creck arsa, and
the ones anomaly recorded was investigated by Gordner (1953 g).

Conclusions from Regional Radiometric Investigation:

1, The three types of Cullen Granite have 2 radiometric
count renging from 70-100 crunts per minute (Austronic FRM, 200
ratemeter). This is higher than the normel hackground for the
arec which was token as the 50 caunts per minute recorded on
harren quartz resfa,

2, Radiometric anomalies are lacelised in sheared zones of
the granite and surfoce caunts are 4 t2 10 times background,
NDetailed investigotions >f the anomelous areas showed prohable
secondary uranium minerols in associction with hematite in
small deposits with low volues at tho surfece, Detriled
rodiometric testing of all sheared z-nes in granite, especially
those showing hematite replacement, would probalkly reveul

nany small ancmaliss similar to thDSb dlscovered upon which
Geteiled work hes heen done. However this type Df decurrence
dnes ntt appear likely to result in inmportant ceonomic deposits,

3. In this area n> uranium minerals have been discovered in =
the sediments -f the Brocks Creek Group either in the
metamorphic zone m(rglnal to the granite or distent from the
contact Fault zones, [onerally silicified, in these

sediments show a cwunt in some localities of 120-130 yper minute,
which is twice normel backﬂrjund kFut no mincralizotion wos
f-und in the gzones.

"There slates of the grsup have been shearsd and converted
to chluritic schists and jhyllitic rocks, copper mineralization
wes discovered at scveral localities. Such mineralized areas
would a,year tsc be the hest for radicmetric testing, although
no anomalies were ohserved,

L, The Upper rrotercozoic v:lcenic sequences oare rogarded as
favourahle L,1"Psgcc’clr1~ country for uranium, No uranium hos
been found in the Bdith River Voleeinices, hut in areas of
silicsous and specular hemetite VGining small local radioactive
anomalies <ccur, '

The ABC Il'rospect is 1 cated in Upnpsr FProterozoic volcanie
r-cks and zrospectlng near major faults cutting volcenics
ond in areas of these rocks where veins occur w2uld be
warranted,
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