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SUNMARY

About one third of the area bounded by the Einasleigh
Four Mile Sheet is covered by basalt. The McBride Basalt
Province is about 2,000 square miles in area and covers the
central portion of the sheet. The Wallaroo Basalt Area is a
small separate province in the north-east corner of the sheet.

The basalt is mainly effusive and was extruded through
many vents,

One hundred and twelve volcanoes have been located on
the air photographs, of which one hundred and ten are in the
licBride Basalt Province and two are in the Wallaroo Basalt Area,
These volcanoes consist of four types; shield volcanoes, pit
-craters, composite volcanoes and scoria cones:; they are present
in all stages of preservation.

The location and distribution of many of the vents
conforms to two prominent trends 18 the gnderlylng Precambrian
and Palaeozoic rocks, 090° and 010°- 020

Twelve vents, representative of the four types were
examined on the ground, during the latter part of cthe 1958
regional geological mapping by the Bureau of Mineral Resources
and the Queensland Geological Survey.

In the McBride Province the lava was extruded mainly as
"tongues", which coalesced and overlapped and so built a large
plateau, which completely buried the pre-basalt topography. Many
cf the basalt flows were very fluid and lava tunnels were formed.
Subsequently the roofs of some of these tunnels collapsed and
exposed the lava tunnel. The most prominent of these is Undara
Tunnel, the two branches of which can be traced for more than
thirty miles, on the air photos. A collapsed portion of this
tunnel, about one mile south of Kalkani Cone, was examined during
the survey.

The maximum thickness of the basalt is not known, it 1is
at least 375 feet and possibly 2,000 feet

Most of the drainage in the NcBrlde Basalt Province is
subterranean through lava tunnels and other voids.

Around the margin of the basalt, streams have been
dammed to form lakes. Diatoms flourished in some of these lakes
to form diatomite deposits. Deposits of diatomite have been found
in both the McBride Province and the Wallaroo Basalt area. Two
ages of diatomite have bee determined: the older, Pliocene, are
overlain by younger basalts; the younger, Pleistocene-Recent,
was found around the margin of Lake Walt..rs.
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The volcanic activity conmenced, probably, about
upper Mjocene and, in the McBride Province continued through
+ till Recent, probably Historical; it probably ceased about
Upper Pliocene in the Wallaroo Basalt Area. ~

The youngest basalt flow is the Kinrara Flow, and both
the crater and the flow have all their structures perfectly
preserved. This flow has dammed the Burdekin River valley near
the "Valley of Lagoons"” and "Recdy Brook" and formed countless
lagoons and swamps.

Most of the basalt areas, particularly in the KeBride

Province, is rough and difficult to traverse and its usec is
limited to cattle.

INTRODUCTION.

More than 2,000 square miles of the Einasleigh 4-Milc
Shcet is covered by basalt.

Twidale (1956) proposed the name McBride Province for
the almost continuous basalt mantlc covering the central portion
and north-cast corner of the shect. Mapping carried out by the
Burcau of Mincral Resources and the Geological Survey of Quecens-
land in 1958, showed that the basalt about the Herbert River, in
the north-cast of the shect, is scparate from the WcBride Province.
It will be referred to here as the Wallaroo Basalt.

The 1958 mapping of the basalts included a low level
1,000 feet) reconnaissance flight in a Cessna aircraft in July
958. Thec arca of interest was the Kinrara Basalt Flow.

Towards the end of the field season I spent about eight
days on an cxamination of parts of the McBride Province. Atten-
tion was concentratcd on the vents, particularly the youngecr oncs,
and the Reccent, probably Historical, Kinrara Flow, in an endeavour
to obtain matcrial for carbon—datlng The search was unsuccessful
but added considerably to our knowledge of the history of volcan-
ism in the McBride Basalt Province.

: The basalt arca is vast, tracks are sparse, and cross-—
country travel proved difficult and tedious; so that in eight
days only a minor portion of the McBride Province was cxamincd
in detail.

PHYSIOGRAPHY

McBride Province

This province is named from an extinct volcano situated
on thc north side of the roag fgom "Klgrara" to the Hann Highway
(gcographic co-ordinatcs 144°51°E., 18°23'S.).

Thc basalt mantle is roughly oval in plan with the long
axis trending cast. The basalt is domed, which appears to be
due to an accrction of flow-basalt cmitted from the many vents
groupcd in the central portion of the province. The margin of
the province is about 800 fect lower than the central portion.

Around the margin, crosion has c¢xposed thicknesses of
basalt, ranging up to 50 fcet, in numcrous placces.

In the centre of the provincce the thickness i1s unknown;
the deepest bore, a few miles north of Kinrara Cratcr, was
abandoncd, still in basalt, at about 375 feet.
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The province is an extensive platcau containing many
volcanic cones and a very rough surface with numcrous "eskor-
like" stony ridges. Betwecen thege ridges are gencrally black
soll flats.

Wallaroo Basalt

This basalt has been named from Wallarco Hill, an old
cxtinet volcano about three miles west of "Glen Lagle" Homcstcad.

Two vents have begn recogniscd in the arca, one is
Wallaroo Hill, thc¢ other is an un-named featurc about two milcs
west of "Glen Ruth" Homestead and they belong to the "Residual
liountain - Skeleton Stage" of crosion (Kear 1957). The Wallaroo
Basalt covers about fifty squarc milcs and is a "confinced" lava
field (Keble 1918). The surface of the Wallaroo Basalt has becen
considerably medificd by crosion and is very much casier to
traversce than the licBride Province.

The outlicrs of basalt on the south side of the Herberst
River are, probably, thc distal portions of Wallaroo Basalt flows.
They arc now scparated from thc parcnt flow by the Herbort River
Gorge, which is about 800 - 1,000 fecet decp.

VEGETATION

The gcncral vegetation in the MeBride Province and
Wallaroo arcas, is open sava.nah, consisting of cucalypts,
gcenerally iron bark, and an c¢xtensive arca of "spear grass'". The
spcar grass conccals the surface of the ground, and traversing
across it is difficult, particularly in a vchicle.

The uniform height of the foliagce on the trees provides
a very effective screen as vicwed from more than scveral hundred
yards. As a recsult, it is surprisingly difficult to find a
topographic feature, particularly in the McBride Provincc.
Features, such as concs, visible above the vegetation from about
five or six milcs away may bc passed without being scen at a
distance of a guartcr of a mile.

Within this broad cxpansc of open savannah arc isolatcd
"islands" of a diffcerent vogetation which show as dark patches
on the air photographs.

These patches gencrally consist of a matted tangle of
briar bushes with somc dark foliaged smooth barked trecs, inter-
grown with vines. Stag and Elkhorn ferns are genirally developed
on young barce lava surfaccs (Kinrara Flow is completely cov.ored
with it) and in dcpressions such as "pit" cratcrs and collapscd
lave tunnels. Two largce patches of these "scrubs", as they arc
known locally, flank the Hann Highway ncar the northern ¢nd of thc
licBridc Province; but therc they arce not growing on barc lave
surfaces.

In the median scction of the Kinrara Flow, swamps occupy
collapscd lava tunncls; in and necar thesc swamps casuarinas and
paper-bark trees thrive.

ACCESS.
_ The Almaden-Forsayth railway crosses the north-westorn
scction of the McBride Province from north-cast to south-west. Y

The Hann Highway is a formed,unscalcd road (usually
referred to as "the P.E.I." by the local inhabitants) and cro-zes
the central part of the province from north to south. The
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Mt.Garnct -~ Wairuna road skirts the castcrn side of the MceBride
Province and also provides access to the Wallaroo Basalts. A
formed road, completed in 1958, conncets Mt.Surprise, on the
Almaden - Forsayth railway, to the Hann Highway. Within this
framcwork of main roads, a number of tracks link homestcads to
yards, mills and tanks. Elsewhcre, access is usually difficult,
particularly in the McBride province.

DRAINAGE MODIFICATIUN

Drainagec is extcnsively modificd in the MceBride Province
and the following dcscription is confincd to that provincc.
However, Pyloccne diatomites associated with the Wallaroo basalt
may suggest to some drainage modification by earlicr lava flows
in that arca, since diatomitc is generally deposited in lakoes.

The rocks undcerlying the McBride Basalt arc probably
Prccambrian mctamorphics and latcer granites and porphyry intcr-
vene. The drainage on thesc rocks was undoubtcdly similar to
that on similar rocks, around thc margin of the basalt.

Volcanism dammed strcams and greatly modificd the
topography of this area. In the centre of the province the old
land surface was completcly buried, around the margin dammod
strecams formed lakcs and beyond thce margin, basalt flowced down
01d vallcys gnd formed twin lntcral strcams. This cxtension of
basalt smoothed and straightencd the watershced betwecen the
westorly and easterly flowing.streams and moved the divide,
probably, many milcs wcstward. The prescnt course of the upper
Burdckin River is of interest in this regard. This strcam riscs
- ten to fifteen miles north-west of "Camel Crcck™ homestead, flows
north for about tcn milecs and then flows north-west and then west
for about three miles west of "Wairuna' homestcad. TFrom here it
- flows south-west for about twelve miles; its course then
abruptly swings to thc north-west for about two miles, and then
abruptly changcs coursc again to thc south-west and skirts the
flank of thc MeBridc Province for about twenty milcs.

The upper Burdekin River is a sluggish meandoring
strcam, flowing in a number of anastomosing channcls cut in‘an
aggradud valley. This pattern of stream development is probably
duc to an clevated intcrmediate base level. Preliminary inspece-
tion, suggists that this devcelopment is duc to the distal
portions of thc Kinrarn Flow, now partly filling the Burdckin
valley for about fiftecen miles, Undoubtcdly, this young basalt
has clevated the intcermediate base level, but I considcr this to
be a subscquent and minor clevation.

There is rcasonable c¢vidence to assumc that the initial
clevation of the intermediatce base level was by damming of the
Burdekin River by flow-basalt scveral milcs below where its
coursc changes abruptly from south-west to nortii-west. An
cxamination of thc air photographs suggests the prescnce of a
- large diatomite deposit in this vicinity. This has not yet been
confirmed by ground inspcction. The lake, in which this ‘
diatomitc would be depositcd, could have been formed by damming
. of a north-westerly flowing strcams by an cnstwardfbound basalt
flow. If the north-west portion of the Burdeckin River, botwein.
"Wairuna" and the "Valley of Lagoons" homesteads, is projccted
in this samc gencral dircction, it conforms with a pronouncgd
valley, now almost completely fillced with basalt, forty milcs
+t0 thc north-woest. Further west again, boyond Nit.Surprisc, it
conforms with the prescrved remnant, in basalt, of a former
large strcam.
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It 1is suggested that in pre-basalt time the present
headwatcers of the Burdekin River were part of the Einaslcigh
Rivir cetchment, and so flowed into the Gulf of Carpentaria
‘rather than the Pacific Occan, as they do today. If this is
truc, parts of the old valley must now be buricd bencath about
two thousand fect of basalt.

Probably the most drastic and spcctacular drainagoe
modifications..werc made during the Oldcr McBrido period of
volecanism. The younger basalts, in gencral, submerged the older
flows and so further modificd the drainage pattern. The lakes
around the margin, formed as a rcsult of the carlicr flows werc
invaded and diatomitc dcposits buried by basalt; strcam channcls
formed conscquent to the first period of volcanism were partly
filled with basalt.

The youngcest flow, Kinrara, has partly filled channcls
incised in oldcr basalts. The distal portions of this flow have
dammed the Burdckin Valley for about ten miles and formed count-
icss lagoons and swamps, the largest of which is Saltern Lagoon,
between "Valley of Lagoons" and Recedy Brook". The size and dis-
tridbution of somc surfacc streams in the MeBride Province suggest
that they carry only a small proportion of the wator that falls
on that arca. Most of thc water must be drained away benceath the
surfacc through lava tunnels and other voids. For cxample, more
than thirty miles of the Hann Highway, on the MeBride Province is
free of crecks.

POPULATION

The population of the arca is sparsc and mainly cngaged
with the cattle industry.

There are twenty-once cattle stat:ons and two small towns
in thc arca under discussion. Owe of thesce towns, Mt.Surprisc,
and five cattlc stations are located cntircly within the MceBride
Province. The rcst of the stationz arc disposed around the
margin of the basalt, though their holdings generally includ: some
bnsalt country. ;

Einasleigh, the¢ other main centre, originatcd as a
mining town, but it too is now almost cxclusively associatcd with
the cattlc industry.

PREVIOUS INVESTIGATIONS

Ludwig Leichhardt and party in 1845 were the first
Furopcans to view the McBride Basalt Province. For a couple of
days thc party camped on Reccedy Brook Creck, probably ncar the
sitc of the prescnt homestcad, while a route across the basalt
platcau was recconnoitercd. The rough, almost watcrless terrain
forced them to abandon thoir attempts to cross the basalt and
they were obligea to skirt its castern cdge. This deviation
undoubtcdly added scveral hundred milecs to thoir journcey to
Darwin,

Leichhardt named Mt.Lang, thce most promlncnt volcano
in thec castern portion of the kicBride Provincc.

Daintrge (1872) reccognised two divisions in the TerSiary
volecanic rocks. - He statces (p 313) 'both thc "upper" and “"lower"
volecanic (rocks) arc basic in character, and may, with rarc
cxeceptions be all grouped under the gencral term "dolcerites'.

'
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Allport's description of a specimen from the Clarke
River, which Daintrce (1872, p.313) considercd was typical of
“all thd¢ basic volcanic rocks from North Quccnsland, contains
the first rccord of the alteration of the oliving., He states
"The olivine has been completcly altered to iron oxide, and
appears in the scetions as bright red grains and crystals".

loitland (1891}, sp :t somc time on a study of the
Tertiary Basaltic Lavas, and recorded some very interesting
observations. His estimate of the extent of the basalt accords
wecll with prescent-day knowlodge from air photographs. He states
(p.6) "In addition to this immense platcau therc occur other
isolated patches in thce district shown on the map..... Tho basalt
oi which the tableland is made up occurs in a series of super-
imposecd lava flows cmanating from numerous volcanic foecii, which
rise as conspicuous hills all over the plateau". Naitland
mentioned "the more recent flows" and recorded changes in
texture and colour in other basalts: and he drew attention to
the abscnce of "fragmental deposits (ashes, cinders and the like').
Hc observed altered olivine in the basalts, and wrotc (p.6)
"Olivine in crystals and crystalline grains, is altercd along
its ¢’ges into a ferruginous profuct. Somctimes the whole of
the crystals and grains have undergone this altcration, but
generally thoe d -composition is found to cxtend only o short
distance from the periphery".

Jack and Btheridge (1892) considered an Older and Newcr
volcanic series werc represcnted in Quecnsland although dircct
cvidence of, their age ignot fortheceming.....Our O-der Voleanic
Scries forws cxtensive beds....The New Scries occurs as lava-
flows or "coulies" which have flowed down the valleys denuded
off the Desert Sandstonc or out of the lowor baszlt.

Marks (1911) drcew attention to the obvious age differences
in the basalts on "Carpentaria Downs" Station. Between the
Einasleigh and Copperfield Rivers a basalt cappcd mesa is cxposcd
about 400 fcet above the level of these rivers, which are partly
choked with basalt of very much younger agce. He suggested
Stockman Hill, was an old volcano from which thesce older lavas
were extrudced.,

Twidale (1956) proposecd names for the provinces and
suggested threc age groups for she basalts.

Much of Twidale's work was obviously donc by air photoe-
graph intcrpretation and cxirapolation. Some of it was misincor-
pretation and herice somce of his descriptions and conclusions are
erronous.

1954

C.E. Prichard, ar a member of +-~/ L.R.R.S. tecam

sampled some of the lavas, both older and younger.

R.D. Stcvens (unpublished B.M.R. roport) oxamined thin
sections of thesce basalts and rccorded: -

(a) Iddingsitization of thec olivine phecnocrysts in
the older basalts (Older and Newer McBride).

(b) Lack of iddingsitized olivine in the Kinrara
(youngest) basalt.



CENTRES OF ERUPTION

Number, Distribution and Tfonda

One hundred and twelve volcanoces have bocn recogniscd
on alilr photographs in all stagcs of prescrvation, from "volcano®
to "skecleton" stage (Kear, 1957). Twelve of these volcanocs
were cxamined on the ground.

Most of the vonts‘form a broad cast-trending belt in
the middle of the MceBride Province, and a subordinatc group is
clustered ncear the south-west margin of the province.

There arce a few isolated vents farther beyond the
western margin of the MceBride Province. All are old veats and
wore active, probably during the cariy stagoes of the voleanism,

Two distinct trends, 090° and 010-020°, in the undor-
lying Precambrian and Palacozoic rocks may have controllced the
distribution of som¢ of the vents:-

(i) In the latitude of most of fhe vents several plutons
have been cmplaced in a 0907 trending arca, and
Palacozoic scdiments appear to bec absent. The plutons,
from west to cast, arc Elizabeth Crecoek Granite, Herbert
River Granite and Tiger Hill Microgranitc.

(34} In the south-cast corncr of the sheet, the Prccambrian
metamorphics, the Precambrian/Palacozoic bougdary, and
the lowcr Palacozoic scdiments trend 010-0207,

From thc trends it would appcar that a zonc of wcalmoess
in thc Precambrian and Palacozoic bascment has localised most of
the vents; and the al%gnment of somc of the young adventive
scoria cones, 010-0207, conforms to the regional bascment trend.
This alignment is best displayed by the adventive scoria concs
on Racccoursc Knob and the thrce Tabletops adventive on the flank
of Murronga Cratcr.

Types,Degreec of Prescervation and Agc.

The vents range considerably in size and degrec of
preservation, but gencrally four more or louss distincet types, can
bc recognised. Tpey arc described bclow. .

Shiceld Volcano

. These arce the largest structures and are found only in
the McBride Province. They arce broad domes withi flanks sloping
at low anglcs; gencrally about five degrecs or less, They cover
large areas up to onc hundred squarc milcs or so, and have boen
built by numcrous very fluid lava flows wclling out from a singic
vent or a number of closcly spaccd vents. T ¢ most promincnt
shiield volcanocs in thc MeBride Province are? -

(Sce Figure 1)

(1) Racccourse Knob: (144°18'%. 18°18'S.) is an cxccllent
Shicld Volcano. From examination of the air photographs
the crest appcars to be indented by a "Pit" cratcr, now
somcwhat modificd by erosion. Four, almost perfccetly
prescrved, scoria concs arc located ncar the crest of
this volcano. {(Twidale (1956) has incorrcctly labellcd
this vent, Kt.Tablctop).
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{(nii) Vit.Munana nbout cight miles south-south-cast of
Racecourse Knob, is an oldcr vent of the Shield
Volcano type, now in the Residual Mountain stage of
crosion. These two volcanoes, with altitudes a '
little over 3,000 fect, arc the highest in the
province.

Pit Craters

Throughout the McBride Basalt Province there arc a
number of roughly circular depressions, two to five hundrcd
yards in diameter and ranging from fifty to one hundred fuct
deep. The more recent have stecp 0 shecr inncer walls, usually
covered with a litter of rough, vcesicular basalt boulders.

In all but the youngest (Kinrara), the crater is
partly silte¢d-up, so that they now have a flat, fairly smooth
floor, covered in open savannah, which contrasts strongly with
the thick, matted vegetation mantling the inner walls., The pit
craters are ¢if "icult to locate on thc ground as they are
usually apical in low, tumid mounds, indistinguishablc from
numcrous other mounds and ridges in the area. The dark green
vegetation in the younger pit cratcers distinguishces them on the
nir photographs. The older pit craters in which the vegetation
is all opchn savannau are net so readily recogniscd.

The younger craters appear to lead into lava tunncls
nnd this association suggests that these craters werce reservoirs
for lava, which drained-off down the tunnels., With complete
draining of these reservoirs, the walls tended to slump inwards
to produce a litter of rough vesicular boulders.

(Sce Figure 2.)

Hence the Pit Craters nre the results of lava drainage
and subscquent collapsc, and for this reason have been tormed
"Pit" cratcrs, even though they arc not exactly ananlogous to
thosc described in the litcraturce (Cotton, 1944).

In the older vents the connection with the lava tunncls
hzas boun obscured by erosion; but there is littlc doubt they
were nlso formed in the same way.

Twidale (1956) refers to diatremes in the kMicBride
Province, some of which contain lakes. On thce air photographs
the pit craters, particularly Undara, rescemble diatremes; so it
is possiblc he was referring to them. None of the craters
investigated were occupied by lakes.

Kinrara Crater (144955'%, 18°25'3.) is the youngest in
the province and is a pit cratcr, out different to most, in that
oxplosive activity has aided in building a surmounting cone and
reeming out the lower crater. The crater is 300 feet deep and
the surmounting cone accounts for 150 feet of this depth.

BeL -
(Figure 3.)

This vent is almost perfectly prescrved and is obviously
very young. It is roughly circular in plan and about 400 yards
in diameter at the crest. Two lava tunnels lead sway from it,
onc to thc north-cast, the other to the south-west. Near the
cratcr both these tunnels have collapsed.
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Within thc crater there arc two well definced "terracues'.
The higliest terrace is confinced to the south-cast side and con-
- sists of a narrow ledge of basalt, tcen to fiftecen feet below the
rim. This lecdge probably indicates the highest level of the
magma in the crater. (Figure 3.)

The lower terracc lies about 150 fgoet boelow the crest
and although not as clearly defined as the higher onc, extends
right around th¢ cratcr. Below this terracce the walls of the
cratir are sheer for threc quarters of the way around, but in
the south-west scetor there is a steep slope, which affords
access to the lower part of the cratcr.

The lower cratcer is very much narrower than the upper
scction and is clongatced roughly north. It is floorcd with a
Jumble of large angular bouldcrs of basalt and was obviously
formcd by cxplosive activity.

There arce mAny in“cresting featurcs associated with
the Kinrara Crator:-

(a) Pancake-like "flaps" of basalt arc drapcd over the
south-castcern portion of the crater rim. Thusc "flaps"
must have been deposited during a "fountaining" stage,:
provably when thce magma stood at the level of the high
tecrrace. Their rostricted distribution, c¢losc to the
high terrace, suggests this origin for them.

(b) On thc sheer north wall of the lower cratcr, a solit~ry
narrow tonguc of solidificed basalt rcaches to within
about six focet of the crater floor. This is intcerpretcd
as confirmatory cvidcnce of the cxplosive origin of the
lower crater. It is probable that the basalt, which
formed this tonguc draincd bnck into the newly "blostced-
out" cratcr, from the north-c¢ast lava tunncl.

(c) Bencath a projecting ledge on the north-cast wall of the
lower cratcr, remnants of siliceous sintcr adherce to the
cratcr walls. How long it is sincce the solfataric
activity ccascd,. cannot be determined, but it is possibly
not morc than a fow hundred ycars. The crater now
contains a fairly densc stand of tnll trocs.

To date I .ave seen little of volcanic craters in
Australin, nnd so cannot draw comparisons; but the Kinrara
Cratcr which is beautifully pruscrved must comparc well with
othcer Tcecent Volcanoces in Austrnlia.

Scoria Concs

This typc of structurc is built by "fire-fountaining"
and mildly cxplosive activity in the declining stages of a cyclc
of volcanic octivity. Many of thoesce veonts, arc almost perfeetly
preserved in the MceBridce Province.

The younger members of this typce, arc symmetricnl concs,
300-40C fcct high and 300-400 ynrds widc at thce rim. A1l have
shallow npical cratcrs and the rim is usually highcest on the south-
west side, probably owing to the influence of the prevailing
wind, Tpe concs arc built of basalt scoria with subordinatc
flows and pyroclasts.

The porosity and pcermenbility of the scorin concs leaves
them particularly unaffcected by "channelling!. In conscgquence
thcy retain their pristine form far longer than cones built of
morce impcervious forms of lava, such as flows and finc graincd
pyroclasts,
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The scorin cones arc commonly adventbive onothe shicld
volcanogs and in a numbur of places arc aligned 0207, Racccoursc

" Enob is the best cxamplce of this association, containing four

adventive scoria cones.

The Tablctops, nbout ten milcs south-south--cast of
Racscourse Knob arc thrce very symmetrical scoria cores aligned
0207. They arc adventive on Murronga Cratir, but tac relation-
ship is not obvious, as thc parasitic vents are morc promincnt
than the¢ host shicld volcano.

(Sce Fieurcs 4 and 5).

Compositce Conus.

Truc compositce or strato concs, that is “hosc madc up
of alturnating laycrs of cffusive and pyroclastic lava, apncar
to be absent in both the MeBride and Wallaroo arcas. However,
there are somc concs with too much offusive lava to b classificl
as scori~ cones, so they have been classified as Composite Conces.

it.Lang, thce most prominent volcano on the castern side
of the McBridce Provincce is the best example of a compositc conc.
It is now decply disscctid, particularly on the northern, westorn.
and southcern sides, and part of the inncr structurc is revealced.
Kear the crest, o thick deposit of 'ash and 1zpilli, containing
a few volcanic bombs, is cxposcd. About 100 feet below the crust,
on the westorn side, a lava tunncl about cight feet wide, four
fecet high ond twonty fecot long is cxposcd, The flow basalt
surrovnding itis now deceply weathered.

. Chubber's Hill two milcs noith-onst of "lMcadowbank" is

n smaller, more rccent composite conc. The cone itself appears
to be built cssentinlly of scoria, but the latc activity from
this vent was almost purcly ceffusive. The lava wellcd up through
the centrnl vent, filled the apical cratcr and then overflowcd

on thce low, north-vast, sidec of thc cone.

THC BASALT FLOWS

Agc
Twidale (1956) proposcd throc ages for the MeBride
Basalt: -
T, Kinrara - late Plcistocene to early Roccnt.
2 Newer MeBride - carly to mid Pleistoccne.
e Older McBride - late Pliocenc to carly Plceistoccne,

_ The 1958 mnpping was not sufficiently detailcd to outlinc
geparate time-rock units within the basalt; but obscrvations
suggest there may have been four main periods of volcanism; oOr
thore may be three, consisting of a prolonged middle perioed, the
Iatter part of which was confined to the MceBride Provincce.

As a rosult of thc 1958 mapping, Twidale's (1956)
proposed ages have been modified and the following four ages
proposced.

15 Kinrara - late Plcistocene +o0-Rccent (Historicnl?)
2 Undara - carly to mid Plcistocence

3. Newer McBride - mid Plioccne to late P’ilocenc

4 Oldecr McBride - latce Miocenc to early Plioccence.
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In the Wallarco Basalt, only the cquivalents of the
_lower two '"stages" appear to boe proscnt. :

The "stages" are dealt with below and cvidence for
thelr ages discusscd.

(a) 0ldcr McBride Basalt.

Dintomitc deposits closcly associated with the basalts
providc a mcans of roughly dating some of them. Two ages of
diatomitc ‘have been dctermined (White and Crespin, 1959), the
oldcer arce Plioecne and the younger Pleistoccnce to Reecnt. The
diatumitc was dcposited in lakes which were undoubtoedly formed
by bnasalt dams. Pliocene diatomites, would requirce an corly
Plioccne or older basalt to impound the lakes. Thesc basalts
have been named Older MeBride.

Plioccne diatomites have been described from both the
MeBride Province and the Wanllaroco Basalt are~, so it is nssumcd
that the oldest basalt in both arcas is the samc agc.

(b) Newer McBride Basalt.

The Pliocene diatomitcs in both the NeBride Provincce and
the Wallaroo Basalt orca arc overlain by basalt. This basalt is
the Newer MceBride Basalt.

(c) Undarn Basalt.

(i) Thc surface of the Wallaroo Basalt is more subducd than
the surfacc of the MceBrido Province.

(ii) In thc McBride Province theore arc meny vents oldcer than
{inrara Cratcr, (thc youngcst in thc wholc arca) and
obviously younger than the two vents in the Wallaroo
Basalt arca.

(iii) Around thc MeBride Provincc arc a number of lakes and
swamps formed by basalt impounding the drainagec.

I'rom thesce threoe facts it is dcducced that tiicre was a
later stage of volcanism in the MeBridc Provincce. For this stage
the name Undara is proposed. It is named from the well definced
pit cratcr in about thce centre of the MeBride Province.

(d) Kinrarna Basalt.

This has bcen named aftcecr the vent from which it was
cmittcd. It is obvicusly the youngest basalt in the MceBride
Provincce. No definite cvidenece of its age has been obtained,
but it is probably historical since siliceous sublimation pro-
ducts still adhere to the walls of the eratcr, and the crater
and lava flow arc well prescrved.

Distribution

1. Older MeBride Basalt.

Undoubtcdly the Oldcer MceBride Basalt underlics mest, if
not all the McBride Province, but it has only boen recogniscd
beyond the margin of the province. It commonly occurs ag
capping on mesas and may be underlain by "billy" (silicificd
guartz sand and gravel). Ridges of "billy" have been mappced in
the "Greenvale - Comel Creck" arca.

The distribution of the outlicrs of the Older MceBridce
basnlt suggcest that the MceBride Province was formerly morc
cxtensive.
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2. Newer MeBride Bagalt.
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This member is also difficult t¢ dclincate. In plnces
it has transgrcssced the 0lder MeBride Basalt and buricd diatomitus
_dceposited in lakes marginnl to tlic older basalt. Bast of the
- Burdckin Riv.r and ~bout cight - tcn miles north of the "Valloy.
of Lngoons" Homcstcad, an outlicr of basalt filling a former
channel of the Burdckln Rivcr is probably of Neower NeBride nge.

L Undnra Basalt

There appear to have becen..four main active centres during
cxtrusion of the Undara Basalt. They do not appear to be strictly
contemporancous; undoubtedly the metivity migrated from centre
to cuntre during the period. The centres are dealt with brlofly
in ordcr of assuncd asccending age:-

(i) Racccovrsc Knob pourcd out vast quantitics of basalt
WthH flowcd radinlly out from this centre, and built
a large shicld volcano. This vent may be latce Newer
MeBride or carly Undara age.

(i1}  Chubber's Hill, Razorback and Round Hill, located two-
thrcec milcs north-cast of "Meadowbank'™ Hemcstond,
cmitted considerable guantitics of basalt, whieh ~npears
to have flowced mainly wo the north-cast and thc west.

(11d) Undara Cratcr, locatcd in about the middle of thc
: McBride Province, oxtruded vast quantities of basalt
which flowced ma 1nly to thce north and north-west, around
the basc of Racccoursc Knob, and extonded beyond Mt.

Surprisc.

(iv) Murronga Cratcr about twelve mi’cs south-south-waest
Racccourse Knob, cmitted a2 large quantity of basalt
which flowed mnainly to the south, into the Einaslcigh
Rivcer.

4. Kinrara Basalt

This basalt shows up very clearly on the air photographs,
consequently it is casy to map. The Kinrara Basalt was cxtrudced
through two vents, one major 2nd once minor, situatced closc

toguther ncar the north-west margin of the flow. Tpe basalt
flOW”d south-cast into two strcam channcls inciscd in thce olde
bnsalt. Ncar the vents the strecam channels wecre completely
buricd beneath a sheet of lava.  About six miles Tfrom the vents
the stream channels confinced the lava flows and beyond this
rigidly controllcd thce coursc of the flows. Thre Kinrara Basalt
Flow is about thirty milevs long and covirs an arca of about onc
hundrcd squarc milcs. It is undoubtedly the youngest, possibly
the smallest, and dcfinitely the most spectacular basalt in the
¢ntire arca.

Fecatures

Throughout th: history of both thc McBride and Wallaroo
basalts it is cvident that they gencrolly have been cxtruded in a
very fluid state. On the older basalts, most of the obvious
flow structurcs have bcen crascd by weathering. In marked con-
trast to this is the Kinrara Flow, with all structurcs perfectly
prescrved, A closc cxamination was made of parts of this flow
and the knowledge gainced was of consid.rable assistence in
cvaluating thce morc weathered structurcs in the older basalts.,
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(i) Kinrara Basalt

The dircction of flow of the basalt, extruded from
[linrara Crater, has been controlled by a pre-cxisting drainage
. pattern. The proximal portion of the flows buried the shallow
hezadwater channels and formed an "extensive" lava field (Ieble,

1918).

About su.x miles south-south-east of Kiinrara Crater
the stream channels were sufficiently incised to confine the lava
and so the "extensive" lava field split into three "confined"
lava fields. Two of these subsequently re-united in the Burdelkin
valley near the "Valley of Lagoons".

The gradient of the channels, down which the Kinrara
basalt flowed, was sufficient to ensure rapid draining of the
fluid basalt from beneatih the chilled lava surface, commonly only
a foot or so thick. Subsequent collapse of much of tliis surface
has led to the Tormation of a chaotic assemblage of sinks,
depressions and open fissures.

Below Saltern Lagoon, in the Burdekin Valley, the distal
portions of the Kinrara Flow, contain very few collapse structures.
Tneir absence indicates that the basalt was becoming "sluggish”
in its movement and was not drained from beneath the chilled
crust.

. Sone of the distinctive features of the inrara Flow are
described bolow.

The i1dge of the Flow.

In both the "extensive" and "confined" lava-field
tracts, the Einrara Flow stands above the immediate surrounding
country. The difference in elevation is usually about four-six
feet. In the "extensive" lava field, the edge of tie flow is
usually marked by a jumble of bouldeis of pahoehoe basalt,
obviously broken from the chilled margin of a slowly advancing
flow. (See Figure 6). In the "confined" areas, this litter of
boulders 1s generally more pronounced and is reminiscent of a
lateral moraine. (Figure 6, I, some sections of the "confined"
field, the litter of lateral boulders is buried bencath the edge
of the flow witich has "slabbed-off". This "slabbing" is evidently
cauvsed by fracturing of the solidified.crust, a few fcet in from
the edge and parallel to it. Tye edge of the flow then collapses
outwards, under its own weight: much in the manner of soil
turned by a single furrow mouldboard plow.

Sinks.

The sinks range from small circular holes, a few feet
in diameter to large irregular holes hundreds of square yards in
arca; the smaller sinks are the most common. Those investigated
ranged in depth, from a few feet to about twenty feet; the
depth is obviously a function of the thickness of the flow. The
floor of the sinis usually contain a litter of pahochoc boulders
and many contain watcr. These holcs normally progressively increase
in diameter below the surface of the flow.

See Figure 8)

Depressi ns

These are similar to the sinks, but in these thc roof
has only sagged, rather than completely collapsed. The "sinks"
are the morc common form.
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Roctanhular Pavements and Pressure Ridges.

Regular fracturing of scctions of the basalt crust has
produced rectangles of pahochoe lava, 80 - 100 square fect in
arca, bounded by ridges, six to eight inches wide and two to
" threc inches high, 0i broken lava. These rcctangles usually
have their long axiss parallel to the dircection of flow of the
lava.

They are formed as a result of the drag of the fluid
lava on the thin solidificd crust.

(1i) Thc Older Basalts.

Basalt Boulder Barricrs (Lava Tongues).

The McBride Province is littered with countlcss
barricrs of basalt boulders which ramify across thoe surface,
and form numcrous impediments to access across the arca.

Skcats and Jamcs (1932) des~ribed basalt boulder
barricrs from the Ncwer Basalt arcas of westcrn Victoria to be
prcdominantly ring-shaped and to extend outward and down to form
a ccntral vent, in a serics of concentric steps.

This structurce is not obvious in the McBride Province,
but detailed mapping would probably reveal it.

Most of the basalt boulder barricrs in the NMceBride
Province appear to radiate out from the vents, rathcr than form
concentric rings around them, and many of thce barricrs can bce
tracced for miles. Undoubtedly these boulder barricrs are the
crustal portions of lava tongucs. T'3:y ar. usually flankced by
depressions partly filled with black soil.

In the younger flow--basalt arcas the depressions
between lava tongucs arc rough and virtually frce of soil. In
the older arcas, mecandcring lines of rounded basalt boulders,
completely surrounded and almost covered with soil, indicate
carlicr lava tongucs. It is quite casy to visualisc how this
mnde of distribution of the lava, extruded from numcrous vents,
over a long period of time, has built up a vast lava plain such
as the McBride Basalt Province.

Growth of thce Lava Tongues and Formation of Lava Tunncls.

im cxtrusion, the lava was usually very fluid and tcnded
to follow thc topographic "lows . The sur:acc of the flows
coolcd and solidified to form a tube, through which, furthcer
accessions of lava werc ducted. The snout of the tube was
repeatedly breached by the weight of containced fluid, which broke
through and was quickly chilled and solidified around its margin.
In this manncr the tubes grew by accrction at the snout and their
flanks bceame littercd with fragments of basalt.

Where the gradient of the slope was low, the advancce
of the lava flow was slow ~nd the tubes were always filled with
molten lava. The flows ccascd to advance owing to a decreasc
of supply of lava and graduvally coolcd and solidificd.

Where the gradient was steeper, the basalt flowed
through the tubes more rapidly and often oniy partly filled thom.
When the supply of lava ccascd, the tubces drained and cmpty lava
tunncls wire left. Subscquently, portionsrof the roofs of some
of the tunncls collapsed and so rcvecalced tac tunnels.

}
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Undara Lava Tunncl .is the most prominent in the MeBride
Frovince. The collapsed portions of this tunnel contain a
tanglcd mass of dark grceon vegetation, which is in marked con-
trast to thc surrounding opoen savannah. As a rcesult, the collapscd
portions of the Undara Tunncl can be traccd, on the photographs
for morc than thirty miles. The tunnel trends north-north-west
from Undara Crater for about thrcce miles and bifurcates. The
northern branch can be traced, in tht samc gencral dircction,
for about another ninc miles. The main branch, the westcrn one,
can be traccd for morc than twenty milcs towards Mt.Surprisc.

An c¢normous volume of lava must have flowed through
these tunncls, and the vent from which it was extruded sccms
incongruously small and inconspicucus, particularly when viewcd
from the ground. '

Undoubtedly there arc numerous lava tunncls with no
surface cxpression. A hole drilled for watcr, scveral miles
north of Kinrara Cratcr passced through a number of "large holes"
and was finally abandoncd at a dcepth of about 375 fcet after the
drill bit had "droppcd about twenty feet" (Mr.Jd. Champney,
Kinrara Station, pecrsonal communication). It scems safe to
assumc that these "holis" arc lava tunnels and it is intceresting
to note that the drill hole passcd through a number of them in
so short a distancc as 375 foot.

LCONOMIC GEOLOGY

(1) Diatomitc dcpesits (Whitc and Crespin, 1859) have been
discovered in both the MeBride and Wallaroo arcas and no doubt
detailed mapping would reveal morce. At present, the distance
‘fron potential markets procludes the cxploitation of thesc
dcposits.

(1i) Undecrground Watcr. A shortage of water provents the
stocking of much of the McBridce Province. If water could be
reeoverced from buricd pre-basalt channcls, perched sguifers or
lava tunnels, many morc cattle could be run in this arca.

(iii)  Nincrals. Copper, lcad, tin, wolfram and gold have been
min.d from arcas around thc margin of thc basalt. It is probablc
that boncath the MceBride Basalt therce arc other mincrals, but it

is unlikely tihicse will be recovorcd. But there is a possibility

that carcful prospccting may locatc some stannifcrous decp lceads,
particularly in the Elizaboeth Creck and "Greoenvale - Camel Creck®
areas.

Alluvial tin has bcen minced from two z2arcas on Elizabeth
Crcck, onc about twenty miles cast of Mt.Surprise, thc other about
the same distance west-north-west of Mt.Surprisc. Tpce castern
deposits were in the vicinity of Durban's, kessmatce, and Whito-
water Creclis. C.C. Morton (1942) investigated thesce duposits and
concluded "I am not convinccd that, .ven if an old lcad .xists,
its catchment arca was sufficicntly large or stannifierous to
render it potentially important".

Morton appcars to havc discountcd the fact that pre-
basalt " the arca of granitc cxposcd and thus shedding tin
was considerably grcater than it is now. Conscqucntly it is
possiblce that both the provenancce and the derived alluvial tin
arc buried by Tertiary Basalt. Prospceting for such dcposits
would undoubtcdly rcquirce somc geophysical aid, such as gravity
surveys.

Little is known of thc Angor Tinficld, west of Nt.
Surpr:)isc-5 other than, that alluvial tin has;becn mincd (Morton,
1944b). :
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Granitc crops out ncar the head of Perry Creck betwecn
"Camel Crcek" and the "Vallcy of Lagoons". Alluvial tin is
mincd from around the margin of the outcrop. Older basalt Ilows
formcrly covercd much of this area and obviously considcrably
modificd the drainage. Denmead (1947), examined a deposit of
alluvial tin about five miles west of "Camcl Crcck" and reported
'The wource of the tin appears to be a serics of horizontally
disposcd soft sandstoncs, grits, and clays overlaying decply
weathered slates of the Kangaroco Hills Serics. This deposit is
reported by Mr.J.R.Atkinson, of Camel Crecek Station, to be
traccable for scv:ral miles along a roughly cast-west linc. It
is seldom morc thar a quarter of a mile widc, however, which
suggests that it represents an ancient watcercourse now silted
up. "Billy, or silicificd sandstone, occurs hecrc and there as
e capping at intervels nlong its course'.

To thc north of thce Perry Creek granite outcrop, an
ancient drainage pettern, now prcescrved in basalt, is clearly
visible on the air photographs. Tim¢ did not permit its examina-
tion on the ground but it possibly would bce worth prospecting
for alluvial tin dceposits.

One of the major problems in mining tin in the arca
bectween the "Valley of Lagoons" and "Camel Creck" is the shortage
of water., Mining would have to be carricd out in tho wet scasons.
Even during the wet scason, it is unlikcly that sufficient head
of water could be¢ obtained for hydraulic sluicing, ond so ground
sluicing would hrve tc be employcd.

Factors affceting the formation of the Diatomitc Deposits.

Two ages of diatomite have been recognised (White and
Crcspin, 1959). The older (Pliocecne) deposits arc overlain by
‘basalt and the younger (Plcistocenc-Recent) is deposited along
the margin of Lake Walters.

The lakes in which the diatoms grew, werc undoubtcdly
formed by basalt dams and it is interesting to spcculatce on the
growth of the dintoms within these lakes. Clevcland (1958)
states that "Diaitoms requirce well-lighted watcr containing
dissolved nitrogen, phosphorous, potassium, sodium, magncsium,
oxygen, hydrogen, carbon, sulphur, iron and silica. The concen-
tration of dissolved nitrogen (as NH, and NO,) and phosphorous
(as PO¢) is generally considercd a l%miting actor in diatom
growth "bccause of the rclative paucity of these compounds in lake
and ocean waters. oSilica is morc 2abundant than cither nitrogen
or phosphorous in such waters and the size of the diatom
population is ordinarily dircctly proportional to the concentra-
tion of dissolved or finely divided silica".

Cleveland (1958), describes fresh watcer diatomites from
Inyo County, Californin and makes the intcresting obscrvation
that, though basalt flows dammed the stream and formed a lake,
deposition of the diatomite did not commence for a long time.
He states (p.13) . "At lcast 260 feet of coarse clastic sediments
were deposited béfore the fine graincd volcanic scdiments S
entered the lake. Only after the ash was introduced did suitablc -
conditios develop for the growth of large numbers of diatoms".
By "suitablc conditions'" hc mecans a supply of silica, and this is
proesumed to have been supplicd by the voleanic ash.

This is of particular interest in-the McBride and
Wallaroo areas, becausce there, therce do not appcar to be any
pyroclastics associated with the diatomite. I have not examincd
any cxposurcs in which a completce section through a diatomite
deposit is revealcd, and so cannot be certain of their complete
abscnce: but the "Glen Eaglc'" and "Cashmerc" deposits appear 1o
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dir.ctly ovcrlic tho granite bascmont and arc dircetly ovirlain
by flow-basalt. These diatomites arc very purc.  The younger
diatomitc, Lake Waltcrs, is impurc (Konccki in Whitc and Crespin,
1959), and this diatomite is intcrbeddcd with quartz sand and
silt.

If then, there was no voleanic ash to provide the silica,
we must look clscwherce for the source. As the diatomites arc
very often in close proximity to basalt flows, it is natural to
assume tiat the basalt is the source of the silica: but this
assuniptivn appears to be a fallacy. Firstly, basalts arc
inhcrentiy low in silica and it is unlikely that fresh, unweathoer-
cd bnsalt could contribute the quantity of dissolved silicn
nceessary te cncourage the growth of the diatoms. Sccondly, the
lakes form on the upstream side of the basalt so that any
solutions araining out of the basalt would tend to flow aw:y
from, rathcr than in to, tho lake.

Tr.c hinterland for cach of the known diatomitce doposits
is compos<d, mninly of acid ignhcous rocks, now decply wcathered.
Water draining from this provenance would contnin, in solutiom,
mony ions including silicz from the decompnsing rock mincrals.
Here then, is the source of the necessary nutrients for vigorous
diatom growth.

It is suggestcd, in the casc of these diatomites, thc
associaticn diatomitce-basalt is purcly fortuitous, and had the
lakes been formed by some other means, the distomitce would still
havc been deposited.
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FIGURE 1. Racecourse Knob, a shicld volcano, viewed from
the north-west. Note the ~dventive scorie concs
on the northcrn flank. The Mt.Surprisc - Mann
Highway is vigsible in the right foreground.



FIGURE 2.

Intcrnal southcern wall of Undara Crater.
Notc litter of rough vesicular boulders,
and thick vegctation.
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