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SUNIARY
This Report gives the results of field mapping
done by a party from the Geolozical Branch of the Bureau
of Xineral Rosources, CGeology and Geophysics in the area
of the Davenport and Kurcﬂison Ranges, Northern Territory.
- This area is covered hv nart of each of the Barrow Crecli,
Bonnev Well, Ellzedra and Frew River 4-1ile Sheets. The
" whole of the area of the Davenport and Nurchison Ranges was
mapped in reconngissance detall., The ranges consist mainly
of Lower Proterozoic arenites of the Hatches Creek Group,
which have been intruded by basic igneous roclks and by
granite, In the north-eastern part of the area nmapped the
Hatches Creek Group rests unconformably on older Lower Fro-
terozoic sediments of the Warramunga Group. The age pf
several masses of granite, deternined by radiocactivity

methods, range between 1320 and 1440 million vears. Fossil-

il

iferous INiddle Cambrian ssdiments and ? Tertiarv sedinents
s rest unconforradly on the Warramunga Group, on the Hatches

Creels Group and on igneous rocls.

INTRODUCTION

Location: The Davenport and Murchison Ranges form rough-
ly a diagonal to the rectangle bounded by the 134th. and
136th. neridians of longitude and the 20th. and 22nd. para-
llels of south latitude. The southern extremity of the
Davenport Range is almost equidistant from the townships of
Alice Springs and Tennant Creek; the northern extrenity of

- the Murchison Range is about twentv-five miles south of
Tennant Creel: township.

®  Developrent: The area 1s divided into several large Pastoral
Leases and Grazing Licences, and two Native Reservations.
The Pastoral Leases and Grazing Licences are used for the
raising of cattle for beef. One MNative Reservation is
uninhabited; the other, naned darrabri, is being actively

developed.
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Tungsten ores are mined on the Hatches Creelk,
MNosquito Creelr and Wauchope mining fields,
The total white population is about one hundred
and fifty,. This figure fluctuates in accordance with the

grade of tungsten ores and their market price.

Access: The bitumen-surfaced Stuart Highway, which links

Darwin and Alice Springs, provides the main access to the
area. .‘he highway crosses the western portion of the Daven-
port Range near the small settlement of Wauchope, which is
seventy-two niles south of Tennant Creek township. From a
point forty-two miles south of “auchope a formed,
earth-surfaced road leads from the Stuart Highway to Murray
Downs Station, Hatches Creel mining field, and thence to
Kurinelli out-station and Kurundi. An extension of this
road serves Epenarra station From Kurundi the road leads
bacl: to the Stuart Highwer at BDonney Vell, which is eighteen
miles north of ilauchope.

At a point two miles north of Iurundi station
a track leads to the losquito Creel tungsten and uranium
workinss and thence to the Stuart Highway at licLaren ell,
Eight miles east of MNurray Downs station a formed, earth-
surfaced road leads to Elkedra station; from here a road of
similar type leads south to Ammaroo station and ultimately
to the Stuart Highway at a point fifty-nine miles north of
Alice Springs. From each station, tracks lead to watering
places and mustering yards for cattle, To the east of
Hatches Creek mining field there are neither roads nor tracks
in the Davenport Range,

Access from Jueensland may be gained by earth-
surfaced roads leading fron Urandanzie via several station
homesteads to Ammaroo and Elkedra stations.

All of the earth-surfaced roads may become in-
passable for szeveral davs after neavy rain,

The nearest railhead is ot Alice Springs. Fron

1ts base at Port Augusta the Commonweszlth Rallways provide
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two passenger trains per weelr between the months of May and
October, and one per weet for the remainder of the year.

There are landing grounds suitable for light
aircraft at Elkedra, Epenarra, Kurundl and Furray Downs
stations, at Hatches Creel settlement and at Warrabri., There
are sealed runwavs suitable for heavy aircraft at Alice Springs

and at Tennant Creek,

Cormunicationss Normal mail and telephone saervices are available

at Wauchope on the Darwin-Alice Springs telegraph line, but
thére are no scheduled surface 1naill services to the remainder
of the area.

From its base at Alice Springs, Connellan Airways
orerates a regular mail, passenser and freight service, one

nortixbound and one southbound per weel:, to Elkedra, Epenarra,

Kurundi and kurray Downs stations and to the Hatches Creel

3

settlenent. Both Tennant Creel and Alice Springs are ports
of call on regular alr services operated by Trans Australia
Airlines, between Adelalde and Darwin. The same airline
operates a regular service between Brisbane and Tennant Creelk.

Elkedra, Epenarra, Kurundi and lurray Dowms
stations, Hatches Creek settlement and Warrabri Native
Reservations are linked by radio telephone with the Alice
Springs Base Station of the Roval lving Doctor Service.

nis service provides prompt medical attention and transmits
and receives telegrams.

The carriage of heavy zoods is done by transport
trucks of the semi-trailer tvpe. Fleets of these vehicles
ply between Alice Springs and the northern rajl-head of
Birdum, which is some three hundred miles south of Darwin.
Ore from the Hatches Creel, Liosquito Creel: and Wauchope
mining flelds is carried by road transport to the rail-head

at Alice Springs.

Climate: Long, hot surmers and short, mild winters are

usual, In surrer, shade temperatures frequently criceed one



-4
hundred and ten degrees Fahrenheit. At this perlod of the
vear sore of the miners cease work for several ronths. Field
work is unpleasant under sumer conditlons and is best per-
formed between the months of Vay and September.

The annual rainfall is normally about twelve
inches: the heaviest falls normally occur between the
months of November and Larch. However both rainfall and dis-
tribution is very unreliable. In 1956 there were heavy
falls of rain in every month from April to October, inclusive.

The prevailing wind blows strongly from the

south-ecast,

Vezgetation: In areas of outcrop, spinifex, mulga and gidyea

are comrmons gidyea grows most commonly in areas wherc acid
voleanic rocks and porphvries crop out, but spinifex, which
is absent from these areas, is gbundant in all other places.
¥ There arce many varieties of flowering shrubs.

Bucalypts line the courses of the larger streams.
In semi-desert country on the eastern and western flanks
of the ran-es therec are many varieties of acacia. In the
eastarn parts of the ranges the gastrolobium bush is commong

it contains a poison which is fatal to cattle.

Topographv: The Davenport and Murchison Ranges consist mainly

of long, almost parallel, steep-sided, flat-topped ridges
which are separated by wide, flat vallevs. The neight of
the ridzes 1s about 1650 feet above sea level. The tons of
the ridges range from 200-350 feet above the floors of the
- vallevs. The ridges are strike ridges; there are few gaps
vehicle
in then and therefore/accessyacross the strike, is very
difficult. Access along the strike is comparatively easy
because vehicles can usually negotiate the floors of the valleys.,
On the eastern and western flanlzs the ranges are
bounded by plains about 900 faeet above sea level on which

low, parallel gand ridges trend north-west.

Several large streams drain fror the ranges to
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the plains, were they flood out':; no strean whose source
is in the ranges reaches & river svster walch flows either

to the seaq or to an inland lake,
GEQLOCGICAL INVESTICATIONS

l"l

Praovicows Irnvestications: These %tooli pluce 1n two vhases, The

\!'

neried hetween 10GY and 1914 was one of exrloration and

- prospecting, leadineg up %o the first commerecial minins in
1914,  In the sgeoad period, between 1914 and 1058, invest-
lgaticns were confined to the mining fields and srall arcas
adiucent to them.

In 1895, H.0. L. Brown (Hrown,1805) nade the first
geological investigations; he avamined some of the eastern
part of the Davenport Rangs and commented upon prohable
auriferous country within the confings of the present-day

Hatches Crees wolfram ficld.

o

In 1696 the same author (urown, 18¢7) made another
- journey throucgn sorme of the sae countrys ha travelled fror
Barrow Creel to Hatches Creel: and tho abandoned Fraw River
statlion, then returned zlong Hatches Creel and procceded
south to Elkedra.
A-A. Davidson in 18¢8-9¢ (Davidson, 190%), led a
+  prospecting expedition which was finsnced by the Central Auvs-
tralian Zxploration Syndicate. Zecanse of the undevoloped
nasrre of the country at that time, the Central Australian
Izploration 3vndicate was interestad only in the discovery
of a large, rich orehody, preferably of gold. Davidson's
- rarty prospected rnost of the Davenport and Murchison Ranges
but a long, conscientious search, conducted under conditions
of considerable hardship, failed to discover any orevodies
of the type which would interest the Syndicate. Nearly all
cf the small occurrences of copper, zold snd lead now known
In the area were discovered by Davidson and his party and D,

Pedls - : i ’ : - i
edlar, a prospector in the party, found snecimens of wo Lfram
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in the hatcheq Creek arvea but the mineral was not identified.
In 1902, H.¥.L. Brown (Brown, 1903) again visited
the Davenport and Murcnison Ranges and from his geological

were large areas worth

C_I

th

ffD

T

()]

observations concludad “hat

w

prospecting for gold, Thcse arcas wera mainly on the
northern and north-easi rn flanlks of ta~ rangess in these

arcas the sediments vere very diffcereont from those in tha
ranges themselves.

il.R. hurray, in 1906 (Murray, 1907) lad a
prospecting party sponsorzd by thoe Department of Mines in
Soutih Australia and directed his efforts towards the dis-
covaery of pavable alluvial gold but was unsuccessful.

In 1914 D. Pedlar's specimens werc identified
as wolfram; he obtained a Govermment grant of £50 and returnsd
to the Hatches Creel area, wiere hae soon pegged several leasss.
dithin a short time several miners were working on the new
field, which was inspected by T.G. Oliver in 1916 (Oliver,
1¢16),

In 1940, officers of the Aerial, Geologzical and
Geophysical Surver of Horthern Australia (A.G.G.S.N.A.) £e0-
logically mapped the mines at Hatches Crcol and at “lauchope
and the areas immediately surrounding them, a total of about
60 squarc miles, The same organisation carricd out aserial
photography over small areas ncar the Hatches Creck and Wau-
chope wolfram fields. (A.G.G.3.N.A, 1G41) ;

In 194¢ C.J. Sullivan re-cxamined the wo 1fram
mines at Hatches Creck (Sullivan, 1951) and those of the
Wauchope wolfram field, (Sullivan, 1952).

Tungsten ores ware discovered:é% Kosquito Creck
in 1951 and secondary uranium ores in 19555 these occurrences
wore inspected by officers of the Geologieal Section of the
Bureau of Minoral Resources, Geology and Geophysics, (Jolklik
and TonichH, 1951; B¢ll, 1653; Lord, 1955)

. vl . . )4.','1-.‘.
! Y --s ty “1 :v.,l. !

P.S. Hossfeld (lead: 1 of the Northorn anrltorj
field partlos of AiGsCsS:Mia. 1040 41, nualished the reosults

Of hig #ob18sical obsorvations in the Horthern Territory in
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1¢54: he made nany refcrences to thae geolozy of the Daven-
port Range, and to that of the Hatches Creck area in

particular.

Investigations in Adjoinins Areas: Investigations in necarby

arcas, to the north of the lurchison Range, have sore bearing
on the stratigraphy of the Davenport Range - I'urchison Range
area. These investirations wore made in the area of the
Tennant Creelr goldfield.  Owen, (1942, unpublishe@) napped
an area of about 450 square miles on the goldfield; in
1948-50 a4 field party from the Geological Section of the
Bureau of Minzral Rosources, Geology and Geophysics mapped
the regional geology of about 2500 squarc miles (Ivanac,1954).
The southern limit of this reglonal mapping was at about
latitude 16°45'S, which is about 15' north of the northern‘
lirmit of the area mappad during the 1956 survey of thz

Davenport and Murchison Ranges.

1856 Survevs A fiald party from the Geological Scction of the

Bureau of Mincral Resources, Geolozy and Goophysies mapped
the whole of the Davenport and Nurchison Ranges at a scalcs
of four miles to one¢ inch. The objieets of the survey were
to map the geology of the area as a whole and to prospact
for metals, including uraniun. The field worit was donc by
K.G. Snith, J.R. Stewart, J.W. Smith, and G.R. Rvan, G.R.
Ryan confined his work to the mapping of the regional
geology of the Hatches Croek Wolfram Field and to the de-
talled mappinz of the surfacc and underground workings of
the miness; this work is the subject of a separate bulletin.
The other geologists werc resronsible for the regional
manning of the wheole area.

Concurrently with the regional survey, the Geo-
phrsical Soction of the Bureau carried out airborne scin-
tillograph and alrborne magnetoneter surveys of parts of the
Davenport and lurchison Ranges in which one D.C.j and two

Auster gircraft wers used, One Auster aircraft made close
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exaninations of radioactive anonalies detected from the D.C.
é alrcrafts; the other alrecraft survoyed threo small arcas _
selected b7 the geological fleld party. (Livingstone, 1957);
subsequently, radioactive anomslisgs dotected from this alr-
craft were eramined on the ground by officers of the Goeo-
nhysical Section using car-bornc scintillograph cquipment
(Langron, 1957).

Tho geological survev was madce between the

()

/7

months of April and October 1¢54 and a total of cighteon man-

rnonths was spent in the field. An area of about eight
thousand square milcs,; covering parts of the Barrow Crock,
Bonney Jcll, Elkedra and Frow River four-nile sheets, was
mappad. Aerial photographs talten by the Zeval Australian
Alr Force providod a completc photozranhic covaer of the area
on a scals of 1:50,000. Soite large-scale photozraphs, taken
by A.G.G.3.M.A., wers avallable for the area of the Hatches
Croelr Jolfram Field. Field data was plotted on acrial
photegraphs aud then transforred to semi-controllzd mosaics
of Darrow Creelty Bonney 7¢ll and Elkedra 4-mile sheets. TFull
nmap control was available for the Frew River four-mile sheet
and the geolosy of that arca was compiled on a slotted tem-
plate assembly at photo scale which was then reduced photo-
graphically to four mile scalc, The map on Flate 1 was pro-

duccd by fitting togother the three semi-controlled shoaots

and the controlled sheat of Frew River.

NOMENCLATURE

In this report the standord practice of the
Bureau of Iinoral Resourcss with raespect to time divisions
of the Frecdmbrian is followed, i.c., two main time divisions,
4éhaean and Proterozoic witih the Proterozoic divided into

Lower Frotarozoie and Unper Proterozoic.,

- . . . . .

This practice is not uniform in Australia although
these divisions within the Frecambrian arc universally recog-

nised. Soric States follow 1t; others adopt the practice of
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South Australias and Western Australia, place the two older
divisions within the Archaecan and restrict Proterozoic to the
voungest division. Browne, editor of David (1¢50) used Lower,
Middle and Upper Frecambrian. Hossfeld (1954) used Archae-
ozoic and Proterozoic and divided the Proterozoic into Lower,

Iiiddle and Upncr.

GEOLOGY,
(a) Lower The oldest rocks aunosed are thosc of the Warra-

Proterozoic: _
munga Group. This Croup wes named formally by Ivanasce (1$54)

in the Tennant Creek areca; Owen (1942) had previously used
the term"Warramunga Series’ for the Precambrian scedimentary
rocks of thec Tonnént Creck area.

The'Warramunga Group crop out on thc north-
eastern and north-western flanks of the Davenport and Mur-
chison Ranges. These rocks warc mapped in reconnaissance
detall only, the object being to sstablish the siructural and
stratigraphic relationships between them and the sedimentary
sequance which crops out in the Daﬁenport and Murchison
Ranges,

The rocks of the Warramunza Group crop out in
isolated pinnacles and nesas whosc elevation is raroly more
than 100 feet abovec the level of the surrounding plain. The
sedimentary rock tvpes are sandstone, greywacke, siltstone,
shale and red and blaclk banded choert. Some rhyvolites were
observed which appear to be conformable 7ith the sediments.

The Vlarramunga Group has becn stronsly folded
and faulted and has been intruded by basic rocks, by acid
porphyry and by a microcline granite which is porphvritic
in feldspar. In nearly all cases, metamorphism is res-
tricted to thsrmal metamorphism at and near the contact with
both granite and porphvry. The contact metamorphism is of
a low ordcr and is cvidenced by narrow zoncs of silicification.

In rare cases, mica-schists were observed.
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In the arca mapped, the discontinuity of outecrop

prcevented any determination of tho reglonal struecture of

t

the Group. A rangc of strilkes frowm 270 degrees to 040

¢

degrees was recorded, with a roximun in a gancral west-north
west direction.

The discontinuity of outcrop and the strong
folding did not permit any reliable neasurenent or estimat-
ion of the thickness of the Warranunga Group.

The ficld relationships of the Warramunga Group
are as follows:

(a) in the Tennant Crock arcs (after Ivansac, 1954)

(1) the Warramunga Groun has been intruded by granite,

(2) both the Warramunga Group and the granite which in-
trudes it are overlain unconformably by the Helen
Springs Volcanics, ihich are considered to be of
Lover Cambrian age.

(3) the fossiliferovs Gum Ridge Formation, of lower
1i1ddle Cambrian age, lics unconformably on the
Jarramunga Group, on granitc and on the Helen
Snrings Volcanics.

(b) in tho Davenport - Murchison Range arca

(1) the Warramunga CGroup is overlain unconformably
vy the sedimentarv sequonce which constitutes riost
of the Davenport and Murchison Ranges. Thaso
sedinents sro unfossiliforous.,

(2) outcrops of both the Warramunga Group and the

sadiments of ths Davenport and Murchison Ran

o
o)

oS
have been intruded by granite; but the sranite
bodies may not ba all of ths same age.

(3) the Warramunga Group, the scdiments of the Daven-

port and lurchison Ranges and some of the granites

are conformably overlsin by fossiliferous sadiments

of lower Kiddle Cambrian agec.

Bearings in thig roport are rcferraed to magnetic north.

Lata
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The fileld evidencs thus establishes a Precan-
brian aze for the Warramunga Group. Darlier worlers, e.g.
Sullivan (1951), Noakes . Traves, (1954) and Hossfeld (1954),
considerad the Groun to ba of Lower Proterozoic age and thev
correlatcd it with the Brocks Creck Group of the Katherine-
Darwin region. Jalpole (peors.corm,) correlated the
Jarramunga Groun with the Brocks Creelr Group and on the basis
of age deoterminations made on granite which intrudes the
Broecks Creel: Group, considcred that both Groups are of lower
Lower Proterozoic age.

During 1957, J.7 Snith collected fresh samples
of granite from various localitioes In the Davennport and
Murchison Ranges and in the Tennant Creak arca. ne age of
thesc samples was determined by P, Hurley, by the
potassium-argon ratio methodé. The ages of thrce samples
of granite which intrude the Jarramunga Group arc respect-
ively 1630, 1510 and 1400 million years. Twoe of these,
nomely 1510 and 1400 million years fall into a group, whose
average is 1450 million vears, of granites which intrude
the sediments of the Davenport and Murchison Ranges. The
age 1630 million years is indicative of the youngest possible
azc of the Warramunga Group and accordingly tho Group is
considercd to b of lower Lower Protcrozoic age (Hurley ct
alia, 1959),

A thiclk, conformable sequence of dominantly aren-
aceous rocks, which constitutes nost of the Davcnport and
Lurchison Ranges, rcsts unconformably on the Warramunga
Group and is regarded aslﬁpper iower Proterozoic in age
(lurley et alia, 1959).

Part of this sequence was first named the Hatches
Creel series by Hossfold (1941): he divided it into threo
units, the "Top series", "atches Creck series" and the

+

"Bottom series", with & suggasted unconfornity between the

PThesc ages nave not bacn chected by other meothods and

should be accepted with reserve.
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lowor two units.  Sullivan (1973) used the name Hatches
Creel in the same sense but cihanged the classification to
Gréup. In an unpublished paper in 1951, Sulliven referred
to sedimentary roclis in the Wauchope wolfram field as the
"Davenport Range Group"; Ivanac (1954) referred briefly to
the "Devenport Range Group™ but he did not define it. The
rogional mapping cerried out in 1956 has shown that the
sediments of the latches Creel: and Jauchone wolfram fields
belong to the one units the Davenport Range Group is there-
fore redundant.

Hossfeld (1954) estonded the name "Hatches
Creclt to cover both the oricinal ilatches Creok serics and
the Top series in both the Davunport and Nurchison Ranges:
ne accepted the classification of 'group' and designated
the atches Creek arca as the type arca of the unit., lowever
he regerded "Bottom series" as unconformably below the
Hatches Crock Group. Thea present authors retain Hossfeld's
Hatches Creel: Group but extend it to cover the "Bottom
series" because of ovidence, referred to bolow, to indicate
that the 'Bottom seories' is a conformable part of the wholc
sequenca.

ne scepe of the 1956 survey did not permit the

exuiination of sections in sufficient detail to define and
name formations but it was reccoznised that the sedimentary
sequence consisted of several conformable formations which,
if precisely defined, would constitute a group. Jith the
concurrencs of the Stratisraphy Nonenclsture Sub-committec
Torritorics Division, Geolozical Socicty of Australia, the
writers retain the classification of Group, in accordance
with past usage, although no deofinito fornmations within the
unit have yet been named or dofined.

The rocks of the Hatches Creck Group are mainly
thin to mediwa-bedded, medium tc coarsc-grained, silty,
silicified quartz sandstone, uartz grains are usually

sub-rounded; small-scale cross-bodding is cormon and rippla-
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narks are adundants toension joints are well devolopazd. The
cuartz sandstone is usually elther pink, gzrev or blue-grey.
These arenites, which ianclude some beds and lenses of pebble
conzlomerate up to two hundred foet thicl, crop out in lonz,
sub-parallel ridges. In valleys between the ridges, shalc,
siltstone, soft grorwaclie, and extrusive volcahic rocls crop
out. The shale, siltstone and grevwacke arc poorly exposed

al )

and corplcete sections of rocliz of these lithologles arc

seldor scen The evtrusive rocks include both acid and
intcrmediate typesé usuelly thev can be traced over long
diétances, ce3. 40 niles, and they corrmonly raintain a falr-
Ly uniform thicknaess over such distances. The ficld
relations of some of thz baslc igneous rocks is not clear,
and the problen of whether they are cextrusive rocks which
are menbaors of the Hatches Craecl: Group or whether they are
siils whicn iantrude that Group has not bcen resolved, These
basic roclis are discusscd in a later scction of this Report.
About four miles south of the southern lirmits

of the Hatches Crecl!” wolfram field therz are outcrops of

roclis which Hossfeld (1954,loc.cit.) corrclated with his

Agicondi Scries of Lower Frotcrozoic ags. ¢ considered
that the Hatchos Creel: Group raosted with an angular uncon-

formity on thesc rocks, which he namcd the 'Bottom serics!.

They consistod of schistosc and sheared igneous and sedi-

1

mentary rocks, lappin~ done during the 1956 survey showed:
(a) the scdimentary roclis of Hossfeld's 'Bottom serics!

ar: the oldest, oxcepting those of tho Jarramunga
Group, exposcd in the Davenport and Inrchison Rangeas.,
They crop out in small arcas only and they have been
very stronzly sheared. The strong shearing has
affected arenitcs of the Hatches Crcalr Group which
crop out ncarhy and outside the ares in question it
has produced schistosc rocks from original shale and
siltstone which arc definitely membors of the

Hatches Creck Group.
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(b) the outecrops of isneous rocks in Hossfeld's 'Bottom
series' are mainly quartz-feldspar porphyry which in-
trudos the Hatches Creck Group. There is one small
arca of granite and associated greisen witich intrudes
the quartz-feldsnar porphyry.

(¢) no evidence of an angular unconformity betwecen the
sediments of Hossfeld's 'Bottom series' and his
Hatchos Creck Group was found.

The igneous roclits of Hossfeld's 'Bottom series’
undoubtedly intrude the Hatches Creek Group and thercfore
the only problem is that of the stratigraphic position of
the sheared sedimentary rocks. In tha absence of any
angular unconformity, the present authors believe that they
velong to thae conformable sequence of the Hatches Creck
Group and that the showing is probably only of local signi-
ficance.

Iio sactions wers measured in the Hatchea Creck
Group during the 1956 survey but estimates of its thickness
werc made in two localities; those localities are shown by
section lines a~a' and b-b' on Plate 1. Both estimates
are based on large numbers of dip angles read on the ground
and distances measured from alr photographs. In section
a-a' the ostimate is 18,000 foet and in b-b' it is 25,000
feet, The estimate in a-a' is considered more reliable
than the other because every significant change of dip was
recorded on this section line.

The Hatches Creol: Group has been intruded by
vasic igneous rocks, by quartz-feldspar rorpyhry and other
acid and intermediate igneous rocks and by granite. The
basic intrusive rocks and the quartz-feldspar porpyhry occur
over a large area. Outcrops of acid and intermediate in-
trusive rocks generally occupy small crescentic-shaped areas
in the noses of folds in the ares west of the Hatches Creek

settlement, and small ontcrops of granite are found in
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several localities. In all cases the gronite intrudes
sediments which are stratigrochically low in the Hatehes
Crecx Group. The averaze of samples from four separate
granite bodies, determined by the potassium-argon ratio
method, is 1450 million ycars. (Hurley et alia, loc.cit.).

In most areas of the Davenport and Nurchison
Ranges, metamorphisrm of the Hatches Creck Group is of a low
orderg commonly only surface silicification is apnarent. In
the southern part of the Hatchcs Creck wolfram field,however,
and for about five miles south of the field's south-castern
bouﬁdary, dynamic netsmorphism has convertcd sandstone to
dense quartzite and shale has been changed to slate and
mica scnist. In the central and northern parts of the
Hatches Creck wolfram ficld and in several other areas, the
intrusion of basic rocks has caused,locally, severe metaso-
matism of the Hatches Crcek Group; in thin section, albite,
oligoclase, epidote, sphene, apatitc and chlorite are present.

On both the Wauchope and the Hatches Creek wol-
fram fields, hornfels is a common rock types on the Wauchope
field the formation of hornfels is due to contact mctamorphism
by the intrusion of granite. But on the Hatches Crech field,
evidence from thin scctions indicates that rocks which are
now biotite-sericite-quartz hornfels nay have bcen formed by
metasomatic processes,

Structure of the Hatches Creck Group

The Group has been strongly folded into numerous
basins and dores and into synclines and anticlines. _Fig.é
shiows the trends of major folds and faults. The domes and
basins arc roughly oval in shape with lonz axes ranging fron
10 to 20 miles.in length., The longest. svnelingl structure
is about 65 miles lonz and there are several other syn-
clines, and some anticlines, which are about 40 miles in
length,

The dips are steop in most of the structures of

the Davenport Ranges in the lonz synclines, dips range from
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éO degreas to vortical and in some places the heds are over-
turned by as nuch as 10 degrecs. The dlps in the domes and
basins comronly range from 50 to 80 degrees but some of
these structures have ruch flatter dips, In most of the
area thce fold axes trend ronghly north-west. llany of these
fold axes have a short sigmoidal scetion,

In gencral, the major faults strike in one or
two directions - north-zast or north-west. There arc many
trends, particularly in ninor faults, which lie between
these two dominant directions, Strike faulting, trending
roughly north west, is common.

Therc have been at least two periods of faultings
on air photosraphs of the area scveral instances of the dis-
placement of major faults, over considerable horizontal dis-
tances, by - younger faults, are clearly visible. Evidence
of two periods of faulting has been obtained also on the
Hatches Craoel and Vauchope wolfrarm fieclds. On both of
thesec filelds some of the ore occurs in quartz reefs which
fill fractures produced by faulting; small displacement of
some of the reefs 1s a common feature. The horizontal
displacemcnt on sore of the major faults is of the order
of miles but their vertical displacement is unknown.

Isnceous Rocks

All of the igncous rocks arc of Lower Froterozoic
age, The zranites are the voungest of the intrusive ig-
neous rocks and the average age of the granite bodies
samples is 1450 million years (Hurlev ot alia, 1959), In
very few places can the relationships between the various
types of igneous intrusive rocks be observedg the reasons
for believing that the granite is the youngest of these
arc as follows:-

(a) porphyry is found cormmonly in the core of domal
structures; similar intrusives of acld or intermediate

composition occupy areas in thae noses of folds. These
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intrusives were probably emplaced during the
folding of thce Hatches Crcer Group and all tvpes
are considored to bz roughly of the sane age.

(1) In one locality granite intrudes feldspar porphyry
and on the Hatches Creelr wolfram ficld quartz vaeins
carrving wolfram cut basic intrusive rocks. The
wolfran is attributed to granite although the
ncarest outcropping granite is about six miles to
the south. The outerops of granite occur at
rendon in the Davenport-livrchison Rapnze arca and
thev Year no reclationship to fold structures, cither
on a local or on a regional scale.

(¢) tho basic intrusive rocks generally occur in random
locations and, with one possiblc excception, do not
bear any rclationship to fold structures. They
are considered to be the oldest of the intrﬁsive
rocls,

Thin sections of several igneous rocks from the
Davenport-Furchison Range arsa have baen studled by K.R.
Walkeré the descriptions appear in Appendix Z, and show
the range in type of lgneous rocks. DBoth extrusive and
intrusive rocks arc reprosented, for cxumple spgéimoq DR-38
ig cloarly .n cxtrasite rocl: ou. fi.1d evidence.

The origin of one type of basic rock is in doubt:
this rock crops out intermittentlv over a large area of the
Davenport Range, and occupics the same stratigraphic
position wherever it occurs. Good outcrops of this basic
rocl: occur in the valler immediately east of Coulter's
Waterhole walch is situated on the maoin road to Alice Springs
about 20 miles wost-south-west of Hatchos Creck settleﬁent.
At this locality the unit is estimated to be 2,000 feot
thick; and towards the north-western oxtremitv of ité éut-
crop, ncar the Devil's Marbles, the thickness is about 800

feet. 1In sore places it encloses a thin bed of silicified
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quartz sandstonc, which is about 17 feet thick and can be

traced ovor a distance of seversl miles in cach case. There

]
1y

te

is no field evidence that it has s cross~cutting relationship

o

to the arenites of ths ilatches Creck Group and tho authors

consider that it is probably an extrusive rock rather than

sill.

©

lost of the oronite bodics mapped in the field

ars two-mica, micrﬁﬂina sranite, but sone modifications of
field descrintions are glven in tho descriptions by K.R.

Walker, ¢.5., he describes sarplc Fos. DR 40 and DR 47 as

adamcllite. The granite in tho kosquito Creelt arca differs

from the other granitic bodiss in that it is porphavritic

and contains numerous xXenoliths of (?) basic rock.

All of the granites exhibit evidence of stress
aftar consolidation; shearing nmovements have cauvsed the
breocelation of feldspar crystals, the bending of biotite
flakss, and undulosc extinetion of quartz grains. Ivanac
(1854.) reported similar mineral deformation in the granite
of the Tennant Crecel arca.

The following ages were detarmined by the
.potassium—argon method on one sanple of granite from each
of four scparate granite bodies whaich intrude the Hatches

Creclt Group (Hurley ct alia, 1959).

Locaglit Azg
(a) Devil's larbles (6 miles 1540 million years

north of Jauchope)

(b) Skinnesr Pound arecs 1320 n "
(¢) 6 miles south of Hatches 1480 v M

Creck Folice Station
(d) 4 miles south-west of 1430 " "
Supplejack Bore, Elkedra
Station,
ne average age of these granites is in asrceoneht

with that of others, obtained from widely-scparatced parts of
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Central Australia, e.g., Barrow Crecli, and the Jervois
Ranges and 1't. Swan in the Huckitta 4-Mile Sheet (F53/11):

ranites from these localities were dated by the same

8]

¢

thod the results rocorded in the publication (Hurley et

i3
@)

alia, loc.cit.)

Further dotermination by total rock quoted above,
and Rb/Sr methods are nscassary to ascertain what the K/A
ages rapresent. It is possible the K/A ages date the last
orozeny in the area - the Davenport folding rovement - and

do not datc the zranite intrusion

(b) 2Upper

Protcrozoic: In saeveral localitics in the Davenport Range the

Hatches Creck Group is overlain, with angular unconformity,
by a formation which consists of boulder conglomerate, silty
sandstone and siltstone. Those sediments crop out as sheet
deposits in valleys ané also on isolated mcgas whose topo-
graphic lovel 1s comnonly below that of the ridges of the
Hatches Creck Group.

The thickness of the formation doecs not excecd
150 fget and is comwonlr less than 100 feet, The dip of
the bads 1s less than 15 degroes in most places but some
dips of 40 dezrees have becen recorded. The boulders arc
well-rounded and consist of silicified sandstone which is
siniler, in the hand specimen, to that of thc Hatches Crecelr
Groups measurcrents of the long axis of houlders raince from
9 to 15 inches. The nmatrix of the boulder conglomcrate is
usually latcritised, and in a few areas thc matrix has been
corpletely romoved, to loave large numbers of loosa boulders
strcwn on the surfaca. In rare instances where this mat-
rix nas not been stronsly lateritised it resembles that of a
tillite; it contains foldspar frazments, and angular frag-
ments of quartz up to 4 mm long. Ho striations or faceﬁﬁng
werc ovdscrved on the boulders in these outcrops.

The sandstonc Heds of tha formation are coarse-
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grained and cross-boddad, with a silty matrisx and the quartz
grains are comionly well-rounded. Polygonal mud craclks
arc common (on fallen bloclis) and ripple-marks arc nurierous.
The sandstonce contains somc bands of pebble conglomerate.

Wo fossils have been found in the formation and
there is no evidence that it has beoen intruded by igneous
rocks. Lithologically the formation is very similar to
ths Rising Sun Conglomerate which has beon naned and des-
cribed by Ivanac (1954, p.24); but therc is an essential

differonce in that the Rising Sun Conglomerate has beon

X

intruded by feldspar porphyry (Ivananc, 1954).

o

It 1s possible that the formation is of lower
Micddle Cambrian age as beds of this age crop out around the
nargins of the Davenport Range; they will be discussed in
a lat:.r section, but it might be noted herc that tihce Can-
brian sediments have not becn folded and that, although
thew comionly contain a basal congloncerate, therc are
nuricrous dissimilarities between thesc conglomerates and
those of the bdds under discussion.

Another possibility is that the beds arc of
fluvio-glacial origin but there is no definite evidonce to
support this. In Central Australia, glacial deposits of
Upper Protorozoic age have boen reported from tha Tobermory
and Huckitta areas (Moaltes, 1956) and from Ellcry's Croolk
in the Western lNacDonnell Ranses (Pritchard o uinlan, pers.
COPM, ) The scquence in the Davenport Ranze may perhaps
rocord this Uppoer Proterozoic slaciation.

The authors believe that the available evidence
favours an Upper Proterozoic azz for the scquence wmich
crops out in the Davenport Range but no correlation with

known Upner Froterozoic rocks vlsewhore is made.

(c) Cambrian- Cambrian sediments crop out on the north-eastern,

castern, south-eastern and southern frinces of tho Davenport

2
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Rance and also on the plalns northh and nortih-cast of the range.
Whilst the party was in the ficld, wet gas was encountered
in a »ore on Ammaroo statici., The bYore was drilled into
Cambrian sediments which are higher stratigrarhically than
the baeds exposed on the southern fringe of the Davenport
Rangec,

During the 1956 survey, Cambrian sediments were
mapped in rgconnaissance detail only. Fossils were collect-
ed from nunerous localitics and they were later examined by
A.A. Opil and Jovece Gilbert-Tomlinson of the Burcau of Min-
cral Resources.

The first rscord of Cambrian sodiments in the
crea was provided by A.A. Davidson wno, in thoe course of
nis prospecting expedition of 1898-9%, collccted fossils
from a locality "forty-five miles south-east from Ellzedra
station”. (This refers to the old Elkedra homestead.) From
tie specimens collected by Davidson, Etharidge (1902) des-

e
cribed Pagetia significans(Eth) and Ferononsis Flkedrasnsis.

In the area mepned, Cambrian scediments crop out
in isolated mesas and in small plateaux. The sediments rest,
with an angular unconformity, on rocks of thc Hatches
Crcelt Group and on izneous rocks which intrudc that Group.
The Cambrian sequence may be divided into two conformable

units:

(2) a basal unit of conclomerate and sandstoneé
(b) a2 unit of shale, chert and limestonc.
No mcasurerments of total thickness were rade Hut it is esti-
mated that this would not excced 250 foet.,

Opik (1956) proposed the informal name 'Sandover
Beds' for a sequencse of lower Middle Cambrian sedimcnts which
crop out immediately north of thce Sandover River, about 25
niles southh of the southern mergin of the Davenport Range.
The Sandover Beds are g continuation of the Cambriagn sediments

on the sonthern margin of the Davenport Range; bocause the
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mapping in 1696 was of a reconnaissance nature only, for-

ration nares will not o =iven to units (a) and (L) outlined

o

above: the namc 'Sandovar Beds' 1s extonded to include these

units. -

In unit (&) no fossils ware found. rie basal

K]

conglorcrate dlffers from that of the ?Upper Proterozoic

sediments in that cobbles and bhoulders of thg Cambrian
sequence arc angular and arc composced of all rock types on
which the scquence rests in taat vicinity. In sorme places
large angular bloclis of the underlyine rock tvpes are incor-
porated in the Cambrian sequcnce. & roprescntative section
of unit (a) was ncasvred in a nesa 7 miles north of Supple-
jeck Bore on Elkedra Station. lerc tho sequence, in des-

cending order, consists ofs
Top of mesas
7 feet coarse-grained, cross-bedded, hrown quartz
sandstone wita angular pebbles of quartz;

10 " brown, nedium-grained, siltv quartz sandstone with

some thin pebble bandsg

1 " pcbble conglomeratas

1 " brown, coarse--roined, laminated quartz sandstone;

2 " cobbls congloncrate;

3 " brown, coarse-zrained, thin-bedded quartz sandstone:
1 " pabble conglomerates

2 " brown, mediun-zrained, cross-lamninated, siltwy

quartz sandstoncg

10 " boulder conglomerste; the bhoulders are angular
and consist of quartz, quartz sandstone and acid
volcanic roclis. The size of the boulders rangos

—_— to 9 inches.

37 feck
The scction unconformably overlics acid voleanic roclts of
Lowaor Protcrozoic aga.

Unit (D) carvies an abundant and well-prescrved

favna which includes trilobites, brachiopods and hyolithids.
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The faune clearly indicate a lower Middle Canbrian age (Opik
& Gildert-Tomlinson, pers.comm.) .

Onilt (peors.comm,) considers that tho fossili-
forous Cambrian outcrops on tie eastern and north-castern
fringes of the Davenport Range arec a correlate, and prodably
a former extcnsion of, the Gum Ridge Formation (Ivanac, 1954) .
In accordance with this opinion two scquences of lower Middle
Cambrian sedinents are shiown on Plate 1; - the Gum Ridge
Forinagtion and. the younser Sancover Beds. In the author's
opinion, there are no lithological differcnces; in the area
napped, between the Gun Ridge Formation and tha Sandover
Bads, but slightly older trilobites havec becn found in the
northern area.

In the ares mappced therce are no signs of tectonice
disturbance in either the Gun Ridge Formation or the Sand-
over Beds, Opik (1956,p.35) has racorded weak fault move-
ments in tho Sandover Beds at a locality a few miles south

of the area under discussion.

(d) 2 _Tertiarv: A porous, pebbly linestone which 1s bolieved to

be of Tertiary asge crops cut in several isclated localities
in the arca nappred. The most extensive arca of outcrop
is near the north-western end of the Davenport Range. In
addition there are small ouvtcrops near Xurundli Station
nomestead, cast of lacrob Eore on Elkedra Station and in
the ilatches Creclr area. Evidence fron water bores indicates
that similar rocks underlile sand and alluvium in the Jarrabri
arca, and similar rock was cncountcred in a well at Nurray
Dovns Station homestead.

The rocks commonly crop out poorlyé they are
wilte or grey in colour and on alr photozraphs they show a
pattern of scﬁttered? walte dots, Mumerous flint nodules
occur in thc sediments, The thickness of the sequenco is
unknowny avout 40 fcet is exposed in the arca on the north-

wgstern cnd of the Davenport Range and a thickness of 50

[5+%
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feot has boen reported in the well at Murrar Downs honestead.
No fossils nave becn found in the sequenca.
Noales ¢ Traves (1954) considerad that sediments of similar
litholosv in the Tennant Creek arca and on the Barkly Table-
land were of Tcrtiary aze and the sequencc in the Davenport

Ranzc area is alse believed to be of this ane.

ECOHOIIC GEOLOGY

The nost inportant orcs produced from the area
arc thosa of tungsten. Small deposits of copper, lcad and
s0ld have becn worked by prospectors, and there is one uran-
ium prospact.

(a) Tunssten

Oras of tungsten have baoen mined on the Hatches
Crcaek, Jauchopc and Iosquito Crcek fields and ono small
deposit has been worked in a quartz vein in granite about 2
milcs souti of Supplejack Dore on Dlkedra Station. Another
small prospect occurs neer Epcenarra Station homestead.

The Hatches Creck field is the larzest of the
threce mining ficlds. The main ore produced is wolfram but
schaclite has becn found in sore prospects; bismuth and
copper occur in the ors in scveral mines. The Hatches
Creck wolfram field wos mapped in detail in 1956 and the
results publishcd (Ryan 1960).

Thce Wauchope wolfran field ranks second to the

'y

Hatches Creolr ficld in production.  Sullivan (1952) reported
on tine geology and production of this field: o bricf inspce-
tion was made by the authors in 1¢56. Jolfram is ninced

from narrow quartz veins whose dips are gencrallv low., The
quartz veins arc commonly concordant in both dip and strike,
with the beds of the Hatches Creck Group in which they

occur. The wolfram mines arc located on the southern limb
of a large anticline which pitches in an casterly direction.
The necarest outcropping zranite is a small body about 2%

miles north of the wolfram fiold (4.CG.G.8.%.4., 1941); in the
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nines thore are bods of hornfels produced by contact meta-
rorphiisit of tha Hatehos Crecln Group by zranite intrusives.
The Mosquito Crogl: Wolfram field was discovered

in 18651 bHrisf inspections ware wado
(1951,) and by Bell (1853),  Some small, rich pocitets of
welfram and scheelite hova beon mined. The ore occurs in
narrow quartz veing wilch occupy siicars 1n cranite. Sone
scheclite has bhaoon obtoined from the soil adjacent
to several of the quartz veins. Thore was very little
-
]

nininz activity on this field in 19°

£ and ot present (1960)
there is nonc.
(b) Uranium.

In 1955, sccondary uranium ninerals were discovar-
@d about 7 miles south-west of the wolfram workings, at Hos-
quitc Creck; the uvranium deposit was inspected by J.H. Lord
(1955) . Tho prospect is located in 2 shear in rocks of the
Jarramunge Groups the surface extsont is small but durinz
1956 thc lessce s;nk two shafts to test the depth of the
prospect.

The raejional geological party sclected three oresns
for testing by airborne scintillozrrph and severcl radioactive
anomalies wore detected frorm the aireraft (Livingstonoi lQSé);
the results were relecased to tho public upon complation of
thie airborne surves, some of the ancmalies were inspacted
oy the regilonal geologicel party -nd by ¢ car-borne survey
fror theo Geophysical Bronch of the Bureau. No worthwhile
deposits of radiozctive rninaerals wera discovered during thesec
ground inspections, and similaor reports were made by pros-

rectors wao had excmined some of tha othar anomalices.
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AGH GROU?P LITHOLOGY TOPOGRAFPHY
Quaternary Sand, alluvium
Tertiary Limestone Low
___ UNCONFORMITY e
Middle Un-named Group Quartz sandstone, conglom— ilesas and low

Cambrian

-UNCONFORMITY

erates. Shales, limestones,

cherts.

? Upper Proterozoic - -—-~UNCONFCRMITY-——--m——
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Lower Hatches Creek

Proterozoic Group
UNCONFORMITY————— —--

Lower Warramunga

Proterozoic Group

rounded hills

Conglomerate, sandstone

Thin~bedded, cross-
bedded; ripple-marked,
mediun and coarse
grained, sub-angular
gunartzite and sandstone,
shale, greywacke,

pebble conglomerate,
siltstone, interbedded
acid volcanics.

Low outcrops in
valleys, low
mesas

Long
parallel
ridges
separated
by flat
valleys.

Quartz sandstone,
greywacke, shale,
siltstone

Low pinnacles,
Low mesas.

Brachiopods,
Trilobites,
Hyolithids.

Granites Cre derosits.
End of orogeny.
Quartz-felspar
porphyry and acid

Nt Nt N N

intrusives. Folding in
Basic stocks and - progress.
intrusions.
Orogeny begins
Basic Sill?
T Deposited in Daven-

port Geosyncline.

Basic Flow ?
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PETROGRAPHIC DESCRIPTION OF ROCKS FRON THH DAVENPORT RANGE

1“.)‘;7 .R. WALKER

DR26_ .- Hand Sneciren:

Tha rock is red-brown, and has a massive isneous
appearance and a sub-conchoidal fraciturae. It is porphyritic
nhanocrysts of pink feldspar and gurartz are ovenly Qistributed
in the aphanitic ~roundmags. In & fresh surface ninute mica
flalkae fleck the groundmass., e weathered surfucoe is lron-
stalned and forms ¢ vellow-hrown crust on the rocl:.

Thin Section:

In thin scection the rock can bHe seen to he porphy-
ritic, glomeropinorphvritic and granophyric. Phenocrysts of
nlagioclase and quartz are set in a delicate feathery grano-
nhyric hasec. The quartz vhenocrvsts arc gencrally corroded
and measure up to 1.5 mm., @nd those of plagioclase are sub-
idiomorphic or idiomorphic and ricasurc up to 2 mm: thev arc
in optical continuity with thelr corresponding component in
the surrounding intergrowth; one of the plagioclase crystals

1s strongly corrodcd. The feldspar of tho intergrowth 1s

light browns; nceodles or ravs of quartz which forn faathery
intergrowth with it are uvp to 0.3 mm.lonsz. “lumerous snheru-
lites are in thne sranophvric groundmass and thesa measure up

to 0.5 mm, diameter. Throushout are small opaquie iron mineral
groins and flecks of white nica. Rare small zircon and apatite

¢

grains occur throughout.
The plagioclase in the pienocrysts is olizoclase and

C-.\

is twinned mostly according to the albite law. Phenocrysts

are Iairly fresh, though flecked with sericite. The feldspar

in the base has a light brown ¢ louding,

1 -2 . . . .
The rock is a fragopayric quartz-olicsoclase nornhvry.

DR34. Hand Snoecimen:

l‘|1 - s - . . . N
ae rocl: is a darh grey, massive basic igneous roelr

PRy

It is mediun-srained and consists nainly of dark grcen horn-

blende and crean Plazio lase. Pine pyrite groins occur
throuszhout,



&\

Thin section:

The rock in thin section can be seen to be blasto-
pnitic, and to consist alimost entirely of plagioclase and
uralitized nvroiene, Suberdinate amounts of hornblende,
biotite, quartz and opaque iron mineral are present. The
feldspar laths neasure froem 1 to 3 mm.long and the ferro—_
magnesian mineral grains range between 1 and 4 mm. across;g
both occur in roughly equal amounts.

The plagioclase crvstals are idiomorphic and lath-
snaped, or tabular. Both simple and complex twins are cormon
and reasvrenents on two crystals with albite-Carlshbad twins
indicate conpositions of Abég Anég, and Abé4 Anéé. Many
crystals are zoned and undulose extinction is also prevalent.
Alteration, mostly of adjacent ferromagnesian minerals, re-
sulted in the development of uralitic amphibole along feldspar
cleavages.

The ferromagnesian grains are mostly cores of DYTO~
xene within uralitic amphibole - or are original pyroxene
rirmned with amphibole. However, aslteration to apnibole has
also occurred along cleavages. These grains are sub-
idiomorphic or xenomorphic, as are those of hornblende that
occur in small numbers when alteration has been slightly more

xtensive. In the origingl pyroxene, and in the vartly
uralitized grains, relict schiller structures can be seen.
The small inclusions forming this structure appear to be
altered to amphibole.

0f the minor constituents, opaque iron minersl is
the nost abundant, and grains rmeasure from 0.5 to 2 ru. Bio-~
tite flakes are also evenly distributed throughout ané they
measure from 0,2 to 1 rm. Auartz forms irresular interstitial

grains,

The rocl: is an autometarmorphosed dolerite or it is a

)

. AR - i s
dolerite that has undergone very low srade metamorphism, This

alternative is suprorted by the undulose extinetion and slight

granulation of wavy feldspar grains, and also by the
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developrment of amphibole in thelr cleavages and cracks.
iflowever, feldspar alteration involves no more than slight
flecizing with sericitey feldspar has probably changed little
from 1ts »rimars composition.

DR40, Land Specimen:

he rocli is fine-grained and graniticy it is col-
oured pink by the feldspar. Sparse phenocrysts of feldspar
neasure up to 10 rnm. TFeldspar, gquartz, biotite and muscovite
can be identified in hand specinmen. Miartz 1s translucent

grey, and the micaceous ninerals are widespread, forming, in

places, clots,

In thin section the rock can be seen to be allotrio-

mornhic granuvlar. It consists mostly of microcline, plagio-
clase, quartz, biotite and muscovite. The accessory minerals
are apatite and an epidote nineral. There is a wide range

in grainsize from less than 1 mm. up to 3 mmg generally, the
microcline grains are larger than those of quartz, and the
muiscovite flalies are considerably larzer than those of bHiotite.
Quartz mostly forms irregular interstitigl grains
that measure from 0,5 to 2 mmy 1t shows strong undulose

extinction and partizl granulation.

The plagioclase is the most abundant feldspar; most

grains are xenomorphic and turbiad brown; thev contain indistinet

albite twin lamellae which nay ne flexed ond show strain., A
direct determination of the conposition of the plagioclase is
not possible, but gs its R.I, is g« lizhtly greater than that
of Canada balsam, it is provably oligoclase.

Kicrocline is slis sntly perthitic and forms xeno-
norpnic grains that show falrly coarse grid iron twinning,
and only slight alteration.

Flulies of hiotite average avout 0,5 pm, in size, and

are pleochroic from dark freenish brovm to buff, Iuelt of the

Mg ot . . .
biotlte is struig out a5 if occubying fractures, Pleochroic

haloes are cormon and granular epidote occurs in close
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associztion with groups of biotite flales. The muscovite
2lnost everwhere shows signs of distortion.

A micrometric snalvses by point counfer of the
thin section shows that it is composed of 31.9% quartz,
plagioclase, 27,1 microcline perthite, 6,9 nuscovite, 4.7¢
biotite.

The rocl: is an adamellite, but it has certain

affinities with an allzali cranite in its abundance of
muscovite.

DR.,41l. Hand Specirens

The roc- is a Mauve-browm, magssive acid rock that
breals with a conchoidal fracture. OSnall feldspar phenocrysts
can he recognised in the aphanitic groundmass. The weathered
surface is pitted and iron-stained.

Thin Seciion:

In thin section it can be seen that sub-idiomorphic
feldspar nhenocrysts are evenly distributed in an incipiently
recrystallized base of quartz and feldspar. Srall bundles

of biotite flales, which measure up to 0,2 mm, across, are

avenly distributed throughout the base. The phenocrysts
range in size from 0.% to 2.% rm. The groundmass is silici-

fiad and contains irrezular quartz grains that average 0,15

Iile across. Agzregates of quartz form patches up to 1 rm.
across and these are nrobably recrvstallized quartz pheno-
crysts., The feldspar rihenocrysts are albite, as their R.I.
15 helow that of Canada balsarm; they are twinned according
to the albite law.

Accessory nminerals are cnlorite, hornblende, apatite,
zircon, sphene and opagque iron nineral. ne opague lron

mineral is fairly widely distributed throughout in this section.

he rock is a silicified albite porphvrys; accurate

naming, however, is rede difficult by the fineness of the

groundrass and thus by the lack of identification of minerals.

There is a paucity of dark ninersls,



DR.42, Hand Spebimen:

L.

The rock iz darl: grev. 1t is massive and breai:s

with & conchoidel fracture to expose flesh-coloured feldspar

1

phenocrvsts (up to 2 mm,) in a dark aphanitic croundmass. The

weatiered surface ofthe rock is buff-green and spotted wlith

o

]

slizhtly weathered feldspar crystals.

Thin Sections

In thin section the texture is seen to be porphyriticy
most phenocrvsts are plazioclase. Plagioclase crystals also
form ~lomeronorpavritic patches. In one case a group of xeno-
morphic nlagioclase grains forms a rounded nmosaic, and may
therefore nave been a rock fragment caught up in the nagnma.

The groundmass is finely crystalline and consists malnly of
quartz and possibly some plagioclase. It comprises quartz
with abundant sericitec and scme bilotite, and the average
grainsize of the irregular quartz grains is 0,1% mm, Biotite,
nowever, also forms bundles of criss-cross flaskes which may
pseudonorph original forromagnesian minerals or is strung out
in trains forming an irregular nctwork. Accessory ninerals
are calcite, opaque iron mineral, chlorite, sphene, apatite

and zircon.

Most phenocrysts are idicmorphic and measure up to

'

3 rim. The plagioclase has a positive 2V and an R.I. slightly
greater than that of Canada balsam, which indicates its com-
position 1Is albite-oligoclase. It shows variable sericitizat-

mm

ion. ithe »nhenocrysts form 20. of the thin section and biotite

106, Yhe remainder is groundmass.

The rock is a silicified dacite.

DR43, _ Hand Specimen:

The rock is gn gcid volcanic, The weathered surface

i1s flesh pink and spotted with feldspar phenocrysts. The rock

1 qn - -y - w 3
breal’s with a sub-conchoidsgl fracture and exposes g red-brown

i s - e . . R
suriace siowing feldspar phenocrysts in an aphanitic groundmass.

A Tew guartz phenocrysts can be recognised. The feldspar

phenocrysts ireasure up to 3 mm,
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IThin section:

The thin section of the rock is porpnvritic; most
phenocrvsts are plagioclase and the remainder are quartz.
hose of nlagioclase easure up to 2.5 rm, and those of quartz
up to 1 . across. The phenocrvsis are set in a finely cry-
stalline gzroundmass which appears sormewhat feathery, as ruch
of the ilntergrown quartz and alkkali~feldspar forms narrow

and branched graing, Althouzh the thin section is holocrystall-
ine, resolution of crystal margins is difficult, even under
high power, Fine white mica flalles are scatlered throughout
the groundnass.

The plagiociase is alblite-oligoclase: it is more
or less evenly flecked with minute flales of sericite.

Aartz pheiocrysts are corroded, have pseudo-
inclusions, and show unduleose extinction,

Accessory ninerals are zircon, opaque iron mineral,
biotite, and sericite. The opaque iron mineral is widespread.

Estinmate of mineral nercentages can only be roughly

rmade., Flasioclase phenocrvsths fovm 108 and tihose of quartz 5%

(V4]

and of biotite 3 . The groundmass forms 10f and quartz and
feldspar each 35 of the roci:. The accessory minerals account

fo

3

the last 2%,

The rock is a metadacite whose alteration is low-

grade repional,

DR44, Hand Snecimen:

. The rocl: is an acid volcanic which has a rust-stained
and flesh-coloured weathered surface that contains weathered
feldspar phenocrysts., It breaks with & conchoidal fracture
and exposes a darlr brown surface containing nunerous pink feld-
spar phenocrysts that measure up to 4 mm, across, Thev occur
in an aphanitic groundmass with evenly distributed snall
biotite flakes.

Thin Section: The thin section shows that the rock
1s porphyritic. The phenocrysts are idlomorphic olizoclase

crystals that meagsure up to 3 mm, Biotite rhenocrysts are
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widespread and smaller: they form single flakes or are grouped
together in bundles. The groundmass consists of finely cry-
stalline quartz and feldspar, and contains numerous small
biotite and cnlorite flakes. The intergrowth of quartz and
feldspar grains tend to be feathery. However, conplete resol-
ution of all grains in the szroundmass is difficult. Accessory
minerals are zlrcon, sphene, epidote, nornblende, calcite and
apatitel Opaque iron mineral is widely distributed through-

outs some grains measurs up to 0.5 mm,, but most are much

{
smaller, o
Most bilotite flakes are pleochroic from light golden-

brown to dark green-brown. Alteration to chlorite along the
cleavagesis common. The chlorite also forms individual flakes
that are strongly pleochroic from pale to rich lettuce-green.

The rock is a metadacite which has undergone low-

grade regional metamorpalism.

DR47, Hand Specinens

The rock is granitic and consists of pink feldspaf,
translucent quartz and muscovite; biotite can be recognised
also, It is partly weathered and inclined to disintegrate
into grains of its component minerals. The rock is nmedium-
grained; grains average about 5 mn,

Thin Section: The thin section shows that the

rock 1s allotriomorphic granular and that it consists nalnly
of quartz, plsgioclase, microcline-perthite,nuscovite and
Diotite. Many of the grains are fractured and partly granu-
lated; the grainsize ranges from 1 %o 5 mm, Secondary minerals
are serlcite and chlorite.

Jartz grains neasvre up to § mm; they are fractured
and sihow undulose extinctions, Loreover, partial granulation
nas resulted in sorie of then being traversed by feathery

fractures.
The feldspar is mostly microcline-perthite and

perthitic microcline; grains range up to ¢ mnm, They show

typical grid-iron twinning and well-developed cleavage. liany
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irresular cracks traverse them, and these in some cases are
occupiad by biotite. The nlagioclase is olizoclase; it
~wenerally contains numerous albite twin lamellae. These are
bent in many grains.

Mugcovite flalzes measure up to 5 mm., but many are
smaller., As they are stronzly cleaved 1t can he seen that
thev are flexed. DBlotite has grown along some cleavages;
sone of 1t is altersd to chlorite; opague iron mineral is
sssociated with it in sonme places. Both biotite and chlorite
contain numerous small nleochroic haloes. The biotite is
pleociroic from pals brown to greei-brown.

The thin section consists of 35. quartz, 30-
nicrocline-perthite, 25. plagioclase, 7 mnuscovite and 3
Diotite., This is a visual estimate onlv.

The rocl: is gdamellite.

DR51, Hand Speciman:

The rock is massive and appears to be basic igneous.
It 1s so fine-grained that individual minerals cannot be
readlly identified., Facets of ferromaghesian minerals ang
feldspar can be recognised with difficulty. The rock has
an iron-stained weathered surface.

Thin Section: The thin section has an intergran-

ular texture and contains zloneroporphyvritic patches of feld-
spar laths. It consists mainly of plagioclase, uralitic
arnphibole, epidote, and chlorite,. Accessory ninersls are
opaque iroin mineral, sphene, quartz and prehnite, MNost plag-
ioclase laths measure about 0.5 mm. long, but laths in the
glomeroporphyritic patches, and also some individual laths,
measure up to 1 mnm. Most interbedded uralitic amphibole
grains are less than 0.2 mm, across; a few pseudomorphs,
nowever, measure up to 1 mm. long.
\ . . . .

The plagioclase is oligoclase - andesine laths are

idiomorphic or sub-idiomorphic. Much of the twinning pre-

served is according to the albite law. Alteration is to
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eplidote; most laths contuin swall grains of this mineral and

show undulose extinction,

The coloured ninerals are uralitic amphibole, epi-
dote and chlorite., These occur interstitially, dut, as
mentioned, epidote is included within nany plagloclase laths.

The uralitic amphibole tends to he fibrous, pale,
an¢ only slightly nleochroic. Uralitization of the orizinal
ferromagnesiuvm minerals has resulted in the formation of
some quartz as a by-product,

The rock is & fine-grained basalt or dolerite
wilchh nas undergone low grade rezional metamorphism, It is
nrobanly best called a metgbasalt. The original feldspar
would have been more basic; lime has gone to malie un, with
soite of the magnesia from original ferronagnesian ninerals,

A

epldote and chlorite., luch of the opaque iron mineral has

been converted to sphene. Reconstitution, however, was in-
sufl'icient to result in stress causing a lineation of
nineral grains; but stress is evidenced in the feldspar laths
by their undulose extinction, fracturing, and bent twin

lanellae.

DR52, Hand Snecimen:

The rock is Mine-grained and of basaltic appearance.
It is rassive, and breaks with a sub-conchoidal ffacture to
expose a nediun grery surface. Its weathered surface is iron-
stailned.

Thin Section: The thin section consists essentiglly

of altered feldspar laths and interstitial epidote, uralitic
anphibole and chlorite. Orizinal pyroxens forms cores
within uralitic amphibole. Tihere are a nuaer of penninite-
filled cavities with ldiomorphic inclusions of epidote. The
laths range up to 2 . long and most interstitial Zrains
rarely exceed 1 mm. across and have indefinite grain margins.

Accessory minerals are opaque iron mineral, sphene, calcite,

apatite, and quartz,
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Most of the felds»nar latis are pltted with small
epidote and chlorite inclusions. Much of the twinning has
heconme indefiniteé the R.I. of the feldspar indicates that
it is probably acid oligoclase.

Most oif the original ferromagnesian minerals have
bean altered to uralite; chlorite is another procduct of
alteration and, with epidote, also forms the cavity flllings.

Opaque iron nineral sreins averaze about 0,2 mm,

across e«ind are evenly distributed tiaroughout: skeletal grains

Cy

suggest 1t i1s 1lnmenite.

[ e ]

The rock 1is slightly netamorphosed or an auto-

(6]
j

metamorphosed dolerite.

DR107, Hand Specinens

The rock is & bulf-grev siltstone, Its weathered

surface 1s dark rvstv-brown. The fracture of the rock is

1 L

partly controllsd by the poor cleavage. The rock is too
fine-grained for individual wminerals to be identified.

Thin Sqection: The thin section is finely nicac-
eous and has a poor schistosity. The lineation of mics
flakes may parallel original bedding planes; numerous quartz
and feldspar grains are evenly distributed throughout. These
reasure up to 0.1 mm. whereas the mica flales are much
smaller. Feldspar is an important components; grid iron

twinning indicates that some oraque iron mineral grains are

widespread; these include sore ragnetite ildloblasts (0.1
ma. diareter), Accessory minerals are green tournaline,
apatitc, hornblende, levcoxene and enidote.

The thin section is cut by a siliceous vein 0.1
min. wide,

The rocl: is siltstone,

DR131, Hand Specimen:

The rocli is massive and has a rusty-brown weathered
surface in which crean weathered plagioclase cryvstals that

rie: & r ]
rleasure up to O mm, across can be seen. The rock has an
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irresular fracture and its fresh surface is green-grey. Jithin
the grey fine groundmass, crean dlegioclase phenocrysts and

grean epildote grains can De ldentified.

Thin Section: The thin section is that of a por-

pnrritic bhasic isnecus rock with numerous anygdules. The ]
plazioclase phenocryrsts are idiomorphic and neasure up to 3
mr, acrosss; they are set in & groundmass cf feldspar micro-
lites and of fine actinolitic needles. Glomeroporpavritic
natches of Teldspar also occur., The amvzdules dominate the
texzture and consist of epidote with or without quartz or
chlorite: thev have luvered structures, and measure up to 5
mm. in diameter. That 1s, sori2 gve & cora of chlerite bor-

dered Ly a snell of epidote. Fine opaque 1rén mineral grains

are scattered throughout the base. A4ccessory ninerals are

calcite and biotite. Calcite occurs in amygdules and in feldsnar.

]

The plagioclase is oligoclase, and thet in phenocrysts

€

contains albite lamellae, as well as complex twin sub-individuals.,

Crystals have a lizht brown clouding.

The roclk is a porpavritic and amvgdaloidal oligoclase

basalt; whose alterations 1s deuteric or extremely low grade

regional,

DR133, dand Speciren:

The rocl: breaits with zn uneven fracture and exposes
a medium creen-grey surface. It is a fine-grained basic rock
that contains cream plagzioclase phenocrysts randonly distri-
buted throughout; feldspar and amphibole can be identified

in hand specimnen, ts weathered surface is rusty-brown and

contains protruding weathered crean feldspar phenocrysts.

Thin Section- The thin gection is ophitic and
consists rainly of plagioclase, pyroXxene, and abundant
secondary chlorite, sericite, epidote and sphene, Accessory
minarals are quartz and Opaque iron mineral (probably mnagne-
tite and ilmenite). uartz occurs nalnly in the mesostasis

where it is commonly intergrown with alkali-feldspar. Iiost



&

of tha plozioclose forms laths, but feldspathlc patches now
extensively saussuritized, were probably also plagloclase
phrenocrysts. Sericite wnd epidcte are abundant in these

natches., Grainsize averages about 1 nn.

Sericitization «7 nlagicclass malkes the determin-
ation of its composition difficult. A few relict grains
indicate a compositlon of about Abgy Angg,

Tlie pyroxene ig ain augite with a moderate positive
2V. Some of it is altered to uralitic amphibole and chlorite.

This rock is a dolerite that is essentially auto-
metamorphosed, but which ray have suffered slight dislocation
metamo rphism, This is indicated by fractures and slight
granulation of some grains; such a condition possibly also

resulted in some uralitization and sericitization.

DR138, Hand Specimen:

The rock is red-brown and igneous, and ls somewhat
iron-stained; feldspar phenocrysts are weathered and flesh-
coloured. A freshly broken surface shows that quartz and
the feldspar phenocrysts are set in an aphanitic groundmass;
phenocrysts of quartz are smaller than those of feldspar that
measure up to 4 rm. across. Also in the groundmass are
numerous small (0.5 mm, diameter) red spots, closely spaced,
wiaich are that part of the zroundmass impregnated with finely
divided hematite.

Thin Section:

The thin section contains plagioclase phenocrysts
in a partly sranophyric groundmass; these measure up to 2 mm.
The red spots, some of which are nearly opaque red, can be
seen to be brown-stained oligoclase spherules; some of them
are partly silicified. The spherules measure up to 0.5 mm.
in diameter. Some of the spherules are completely siliceous,
but these are not lron-stained, and are readily identified Ny

their uniaxial figure. The various spherules are abundant

and randonly distributed.
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The groundmass contgins numerous c¢lear xenomorphic
quartz grains and albite laths; some of these laths penetrate,
or are included in, the spherules. Lesser constituents are
chlorite, sphene, and opague iron mineral; flecks of chlorite
are concentrated around grain margins. Ssricite flecks the
surface of the plagioclase, and some of the phenocrysts con-
taln nunerous quartz inclusions as a result of thelr silici-
fication.

The rock is a feldspar nornhvrv that has certain

granophyric affinities in that its groundmass contains late
stage crystallization products, spherulitic-plagioclase and
quartz, and patches of crush quartz-feldspar intergrowth.

However, it has been extensively silicified.

DAVENPORT RANGES - NAN'ES AND MINZRAL CONTENT

OF ROCES AS REDUESTED

DR33. Uralitized and Saussuritized gabbro peematite: The thin

section mainly consists of saussuritized plagioclase, uralit-
ized pyroxene quartz, and opaque iron mineral. Ilmenite in
the pre-existing opaque iron mineral is altered to sphene,
leaving grains with relict ragnetite blades, Epidote is an
abundant component of the saussurite, Grains are even and

averare about 4 mm,

DR3E. Granophvric rhvolite porpayry or granophvric
porpinvritic rhyvolite:

The thin section ig essentially a micrographic
intergrowth of quartz and potash feldspar in which g feﬁ
quartz and plagioclase phenocrysts, and numerous concenfrations
of fine-grained chlorite, occur. The intergrowth ig delicate
and comnonly feathery, and is out by numerous fractures.

Opaque iron minersl graing are sparsely distributed throughout.
The phenocrvsts measure up to 1 mm, diameter.

DR49. Juartz-feldspar porphvryv or dacites

T r i
Most phenocryvstg are plagloclase; a few are quartz

and opaque iron riinerzl. Some of the obaque lron minergl
L - 9
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extremnely fine-crained and consists rainly of alkalli-feldspar

. and quartz. Accessorv ninerals are apatite, zircon and

chlorite; finely divided opacue iron mineral dusts the thin
- |

sectlon in places, Most phenocrysts measure from 0.5 to

2 rn,

DR65. Adanellite:

It contains microcline, quartz, sodic nlagioclase,
nuscovite, apatite, and opaque iron mineral, The nineral
grains are partially granulatsd, and those of plagioclase
are sericitized and turbld; undulose extinction is cormmon.
The nmuscovite flakes are well-cleaved and flexed. Grainsizse

to 4 mm., across.

N

is variable:; most grains reasura from O,

DRA6. Sericitized quartz-albite porphvry:

MYost phenocrysts are microcline; a few are quartz
and albite. These zre set in a groundmass of quartz, seri-
cite, accessory biotite, and rare apatite. The rock has been
partially granulated. Opaque iron mineral grains are wide-
spread. Phenocrysts measure up to 1 mm, across, and quartz

grainsg in the groundmass average 0,1 mn,

DR106., Granodiorite nornhvry:

It contains phenocrysts and glomeroporphyritic
patches of plagioclase in a crvstalline groundmass that is

partly granophyric. The plagioclase is oligoclase. 'ost

of the groundmass is quartz and alkali-feldspar; small armounts

of chlorite, opaque iron nineral, and leucoxene, as well as
accessory apatite, arce present, Partial granulation is in-
dicated by fractured grains with undulose extinctions and
by numerous cracks outlined by iron staining and nica con-

centrations. ¥ost phenocrrats measura frorm 0.5 to 4 mn.

DRIO9., Porphvritic and anygdaloidal acid lava:
The thin

section contains idiomorphic piienocrysts

of ollgoclase, and amygdules of quartz and fine mica, in a

finely granophyric bhase. A Tew aggrogatesof strained quartz
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grains have opaque iron mineral bordering the grains. Some
of the base is replaced by silica. Small spherules (0,2 nm.,
diameter) occur throushout; many are coloured red-brown.
Muscovite flakes fleck, and small opaque iron mineral grains
dust, the thin section. Finely divided hematite causes
rusty-brown colouration in places. Ilost phenocrvsts measure
from 1 to 2 mm., and the amygdules mostly range from 0.5 to

1l mm. in diameter.

DR110, Martz-feldsnar pornhvry or metadacite:

Most phenocrysts are of altered oligoclase, but
some are corroded quartz. The groundmass is feldspathic
and siliceous (partly silicified in that silica and sericite
possibly replace sorme origzinal feldspar); sone granophyric
patches are present. Chlorite and biotite are concentrated
into patches which are nunercus and evenly distributed. Many
of the silicified patches appear to be spherules of quartz.
Opaque iron nineral is scattered throughout. Accessory
minerals &R apatite and sphene. Phehocrysts measure up to
3 mm., but many were about 1 mm. across. Alteration is low

grade regional.

DR123. The rock is vnrohablyv best caglled a rhvolite:

However, the composition of the feldspar pheno-
crysts cannot be detarmined because of sericitization. The
other phenocryvsts are aquartz, The groundmass is extrenmely
fine-grained and consists of quartz, allkali, feldspar, and
sericitae, Small grains of opaque iron ninergl occur through-

- . .
out, Zircon is accessory, Phenocrysts measure up to 1 mm,

across.,

DR125. Dacite:

)
Phenocryvsts are plagioclase and corroded quartz;

Crlss-cross patches of biotite probably replace original

ferromagnesian minerals. 1:0st phenocrysts are oligoclase.

Minor mineral constituents are calcite, chlorite, sericite
7

apatite, Zlrcon, sphene, and Opaque iron minersl, The
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groundmass 1s very fine-grained, crvstalline, and fairly
siliceous; it contains quartz, alkali-feldspar and numerous
simall sericite flaltes, A poor flow-structure is discern-
ible, especially around the many idiomorphic nlagioclase
nhenoncrrsts. Phenocryvsts measure up to 3 mm. across. The

rock has undergone low zrade rmetamorphism.

DR129, Spherulitic granite norphvry:

Nearly all the phenocrysts are albite; the remainder
are quartz, which are nuch smaller than those of plagioclase.
The groundrass contains numerous spherules of orthoclase,
subordinate guartz, and minor quantities of albite. Opaque
lron mineral grains are fairly numerous, and iron-staining
1s not uncommon., Accessory mlnerals are leucoxene, chlorite,
sphene, and apatite. Plagioclase phenocrysts measure up to
1 mm.g whereas the quartz phenocrysts are only about half
this size.

DR13C, Aplitic granite-

The thin section consists of Xenomorphic microcline,
quartz, and sodic plagioclase grains. The plagioclase is
rartly altered to sericite znd clay, whereas the microcline
1s absolutely fresh. Both muscovite and biotite are present:
some of the biotite is altered to cnloritesaccessory minerals
are zircon, apatite, sphene, ang oPraque iron mineral., Secon-
dary minerals are calcite, epidote, sericite and chlorite.

The texture is granular or saccharoidal: grainsize averaces

about 0.2 mm.; some grains measure up to 0.5 mnm.

DR141, Fine-grained basic izneous rock - probably

metabasalt:

Most of it consists of small feathery needles of
actinolite amphibole in a reconstituted feldspathic (ande-

sine, about An,q) groundmass;opaque iron minersl grains

are evenly distributeq throushout, Accessory minerals are

. . e
cirlorite, sphene, biotite, und apatite. The rock is fine-

grained, and averages 0,2 u,
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