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1. The upper Pelasozsoie sediments eropping out at Spirit Hill
in the Xeep Rivor area, Northern Territory, have been mapped and
described in detail, A geologieal map and cross-section at the seale
of 880 feot te 1 inch (Sheet 1), three stratigraphical columns (Sheet 2)
and three figures ( 1 to 3 ) accompany the report.

2, Type-sections of the Cockatoo Sandstone, Burt Range Limestone
and Enga Sandstone have been studied in Burt Range Basin (Keep River
area), and illustrated as stratigraphical colums (Sheets 3 and 4).

3. (a) Outerops of trachyte in Weaber sandstone near Sandy
Creek have been examined.

() smuwpwn-mcuh.um
collected from Buttons Crossing, for laboratory examination,

(e) Rock specimens have been collected from most of the
formations cropping out in the southern portion of Bonaparte Gulf Basin,
for determination of their density amd porosity, and for petrological
examination,
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TETRODUCTION
SELTAL @
The Keep River Party, 1956, consisting of R,J. Allen, Geologisi,
and R R, Bolley, Fleld Assistant, spent from 18th M.y to 13th Ausust, 1956,
in the Keep River ares, Northern Territory, The lollowing work was completed
before 111 health forced Allem to retimn to Brisbene $ |
Detalled mapping of Spirit HALl - 6 weeks
Measuring type-sections in the Cockatoo
Sandstone, Durt Range Limestone and
Mga Sendstore - R weeks
Migcellaneous problems = 1 week
Photo interpretation and preparation of
interim geclogical map and sirati-
graphieal columns of Spirit Hill “or
Westralian 0il Lid, - 1 wveek,

The base map used for the work at Spdrit Hill was prepsred from
aerlal photegraphs and was at a seals of 880 feet to 1 inch, Dipe were
neagured with a Drunton compass, Bearings given in the text are in degress
east of true north, wnless otherwise stated, lHelghts were nesasured with
an aireralt altimether, the readings being correatad by referance to the
dlurnal veriatiou curve, obbained from hourly readings of two similar
altimeters left at camp, The datum for all keoighte i3 She border peg on
the Carlton-Legune truik, whose height was taken as 130 feot (reduced levael
is 1316 feet, according to Seton's survey (Minad, 1955, Sheet 6). ) Most
boundaries were obtained agcrrately from the asrial pivlographs, A few
importent boundaries and key horlzons wers traced out on foot, in order to
Zive close control of helghte,

The aize limiis adopted for classifying the sediments were those
of Pettijohn (1949, p.13). The grade of roundness of clastle particles was
detarmined in the field by comparison with n copy of the visual chart of
Krumbeln and Sloss (1953, p.©l). This property is expressed in the text as
an index, thus "réundness 0,3", TFor clarity the roundness is expressed in
words also, thus "subwounded”, the grade terms adopted belng those of
Pettijomm (1949, p.51),



The party wishes to acknowledge the generous hospitality of
Mr, and Mrs, F. Hargreaves of Carlton Hill Station,

GEOGUPIY »

Spirit Hill is the highest of a group of low hills near the
western border of the Northern Territery about sixty-four miles east of
Wyndham, Western Australia., It lies in the south-eastern portion of the
group, 1s 760 feet high, and rises about 600 feet sbove the plaim, Tt
oonsists of limestone, capped by sandstone, The hills Yo the north-west
and west conslst largely of sandstone, weathering in fantastic beehive
patterns, The limestone hills and ridges sre steep, but not difficult to
¢linb, The pandstone hills, especially in the southern portion of the mass
are almost unsealeable, beeause of the peculiar weathering forme,

The area is drained by small gullies joining the Keep River,
which gkirts ites weatern edge (Figure 2.) During most of the dry season,
the only s urface water aveilable in the Spirit Hill area is found in a few
isolated waterboles in the sandy bed of the Xoep,

The hills earry a very poor growth of timber, mainly sucalypte;
Ugpinifex” is common on the treeless ridges, speclally on sandstone, The
low flat ground around and between the hills is covered with cane grass,
or less commonly, kangaroo grass, vith some eucalypts,

The strata are well exposed over most of the area,

Traves (1955, p.76) studied the Spirit Hill area briefly in his
regional survey of the Ord - Victoria reglon, Glover (Minad, 1955, p .29
and Sheet 3) in his survey of the Keep River ares, mapped Spirit Fill on
the seale of 1 inch to 1 mile,

The strata cropping out in the ‘pirit Fill area are divided into
the following members ;-
(h) Ferruginous sandstone - 10* feel
(2) Quartz sandstonc ("upper bechive sandstone") - 170 feet
(£) Quarts sandstone conglamerate, siltstone - 80 feet
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(e) Quarts sandstone ("lower bechive sendstone®) - 80 feet
(d) Undlfferentiated quarts sandstone,
siltstone, conglomerate - 600 feet
(d3) Quarts sandstone -~ 90 feet
(e) Dark grey dolomiiic limestone and ecalearsous )

sandstone ~ 100 feet ;;:1!1'&
(b) Grey to fawnegrey dolomitic limestone and Limestons
salcareous sandstone = 370 + £t
(2) Quarts sandstone - 30'Tect

Hember (a), At the foot of the ridge 3/4 mile south-south-east of Spirit
Hill, sendstone dips northeeast into the hill at an angle of 10°, Tt is a
frisble, faum~coloured, medium to fine grained quarts sandstone, with a few
graing of white olay mineral afber feldspar; it is well sorted and the grain
roundness is 0,3, ranging up to 0.5 (subrounded to rounded,) This sandstone
appears to be overlain conformably by the Spirit Hill Iimestone, which crops
omu@nwnmmm.mmmmuom‘wmmnm
and may be a faulted one,

Similayr sendstone is overlain conformably by the limestone, 500 yards
to the morthwest, along the foot of the ridge.

The partly silicified sandstons which crops out 1 mile south of Spirit
Hill is correlated with the former sandstone on grounds of structural position
and lithology.

As this member {a) appears to be overlain conformably by the Spirit Hill
Iimestons, it may be correlated with the Migli Gep Sandstone (Traves 1955,
Pe72.) ‘

Member (b),  This member consiste of limestone (with and without quarts
sand) and ealeareous quarts sandstone, A sectdon 370 feet thick was measured
on the south-eastern side of Spirit Hill, and illustrated as Column A in Sheet
2, The bage of the member is not exposed here, Mush of the limestone
appears to be dolomitie, for the weathered surface exhibits rhombs, and fresh
surface may be fasm or pink, Selected specimens from various horizons (see
Colum A Sheet 2) were etohed with 2§ formic aeld, Percentages of caleite
were then estimated by eye with the eld of a hand-lens,

The limestone ranges from grey to fmwn-grey, or in some cases dark grey,

on the weathered surface, n 2 fresh surfage, it is grey to faumn, fown-grey
or pink,
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The calearecus gquarts sardstons is fawm or fawne-grey on weathered
surfage, and fawn on fresh surface, The quarts grains are fine to coarze
in size,

ﬁnmwnagmm,mm:hwwi
the ealecareous sandstone iz lecs resistant, =2nd 1 ess well-bedded, The gaps
in the golumm, indiecated as "no outerop®, may reoresent ealcarecus sandstone
rather than limestone,

Much of the limestons contalns quarts sand, {ine to coarse grained,

There are some ‘ragmentary fossil remains - mostly erinoid columnals,
end an occasional coral, similar to Zyringopora, whieh has been recorded
from this leeality by Traves (1955, p76)e They show that the member is
merine,

There 18 some crosp-bedding, on a small secale, in the limestone,
irdiecating that it is of clastie origin. However, no true calearenites
were found, which suzgests that there must have beem thorough recrystall-
izatior.

The thidmess of this lower limestone member is estimated to be about
400 feet (measured as 370 + feet in Colum (4), where the base is not
exposed. )

Member (e}, This member, which is about 100 feet thidk, erops out well on
the northeesngtern side of Spirlt M1l, where it lies conformsbly on the lower
limestone member (b); together they make up the Spirit Hill Limestore
(Traves, 1955, p.76). MHember (e) consists of (i) dolomitic limestone, davk
grey on weathered surface, grey to fawn or pink on fresh surface, often
containing gquartz send, and (i1) celeareous quartz sandstone,

This member hes a thin bed of conglomerate, about 2 feet thick, well
exposed in the southern side of the outerop 1/2 mile northewest of Spirit
Hill. A simllar conglomerate, of about the same thiclmess, occurs in a
similar derk grey dolomitiec limestone in the southe-eastern cormer of the
fault-block 1 mile south-west of Spirit Hill; it is correlated with the
former conglomerate, on grounds of lithological similarity, This conglo-
merate is a pobble conglomerate, the average size of phenoclast being 1§
to 2 irches; there ere some cobbles ranging up to 5 inches; the index of
reundness is 0.5 = 0,7, (rounded to well-rounded) composition of phemoclasts

isdlhnuaqmrunndmmww the matrix is ealeareous quarts

gsandstone,



The member contains a few marine lossil shells, crinoid eolumnals and
e coral of, gyringeporas
Mineralization,

Small subhedra of galena up to 1/2 inch in length were found in this
upper "limestone" at two loealities, (refer to secompanying geologleal map
Sheet 1)1 (1) on the eastern side of the fault-blodk 1 mile south-west of
Spirit H11, (2) 1/2 mile north-northewest of Spirit Hill, In each ouberop
the galens ocours within an area about one yard or less in dismmeter,

Mong a fault at the eastern end of the outerop 1/2 mile north-west
of Spirit Hill, there 1s a ferruginous gossan, with yellow staining,

At mineral locality 3, immediately to the west of 2, is a small outerop
about 30 feet in diameter of rock, purpliske=black and shiny on weathered
surface, fmm to pink on fresh surface with small patehes of dull black,
it is of high specific gravity, The meterial oecurs in mmall blocks of
irregular shape, mixed up with which are fragmemts of erinoidal limestone,
partly leached, The material is swrrounded by amall blocks up to 18 inches
long, of siliceous quarts sandstone, lying on, and jumbled up with, blocks
of quarts sandstone, The whole lies within a mass of upper "limestone",
actually here a grey medium-grained ealeareous quarts sandstone, pink on fresh
surface, and thus probably dolomitie,

A specimen of the heavy material cecwrring in the centre of the outerop
was examined in the laboratory (Appendix A) and found to consist of lead
carbonate (cerussite) (pink~fmm) with patches of mansanese oxide (psilomelsne)
(aull black), possibly some manganese carbonate (rhodochrosite), together with
a silicate (?) and included quarts grains,

The quarts grains indicate that the material wes originally a quarts
sandy limestone, altered by minerelizing solutions containing (at least) lead
and manganese, i.e., there has heen metasomatic replacement of caleium carbonate
by lead carbonate and manganese carbonate., Probably the solutions were
introduced along the inferred fault or strong joint which lies immediately to
the east of the outcrop, between it and mineral locality 2,

It is interesting that all these mineral localities, 1 to 4, are adjacen
to a fault or strong joint,
mg}. In the section exposed on the south-eastern side of Spirit M1l
and illustrated as Golum A in Sheet 2, the lower limestons member (b), of the



Spirit Hi1l Limestone, instead of belng overlain by the uwpper limestone
nember (¢), is followsd, apparently conformably, by some 90 feet of
slightly feldspathic quarts sandstone,(d;)s It iz Ted~brown to faum in
colowr, friable to very friable axcept where silicified locally, medimm %o
coarse grained, falrly well - sorted snd well-bedded te poorly bedded, If the
base of this sandstone is traced laterally arownd the eastern side of the hill
here, it is Durd that the arenite gives way alruptly to sandy limestone,
and ecalcareous pzndstone of mamber (e)e The point where the "limestone"
ceases is readily seen, for this member erops out well, The sandstone (dj)
crops out poorly here, and the relationship of the two is thus difficult to
determine, The two members appear, at first glance, to be separated by a
fault, but the topmost bed of the underlying "lower limestons” (b), seems
to be contimwus wmder both "limestons” (c), and sandstone (d1)e Again, mo
evidence for faulting was seen in the "limestons,” However, the Spirit Hill
Limestone rarely shows much effect from even strong faulting,

An alternative arplemation is one of lateral gradation from "limestone"
to sandstone, Thie is not likely, as the "limestone" ends abruptly, without
interfingering with sandstone,

The sandstone member, (d3), is distinguished as such only becauss it
lies directly on the lower limestone member (b), Similar sandstone, lying
on the upper limestone member (¢), is included in member (d) (mdifferentiat-
od sandstons, siltstone and conglomerate), There is little or no difference
lithologically between these two sandstones,

Member (d), This “member® consists of some 600 Teet of sandstone, siltstone
and conglomerate, generally poorly outcropping, It appears to follow the
upper limestone member.(c), conformebly, It is wmdifferentiated on the
eccompanying map (Sheet 1) and stratigraphic columms (Shedt 2), exeept for a
bed of conglomerate, oecurring at the top of the "member®, which was mapped
vherever found, The reason for not mapping the various sandstone, siltstone
and conglomerate beds separately was beeause of their paucity of outerop,
and the lacdk of sufficient time to follow the bounderies (as these, unlike
those between the other mombers, could not be traced on the asrial photo~
graphs, )

The general sequence of the member where exposed in the hills about

2000 mmummumm--mm
in Figure 1,
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This sequence should Le regarded as spproximate only, and the thidmesses
ag estimates,

Tt is interesting to compere the lower part i.e., the first 100 feet,
of this sequence with the upper part of Colum A illustrating the sequence st
the top of Spirit Hill, The two are similar in litholoygy and thicmess of beds,
suggesting that the membe (d1), on these grownds, could be equivalent te the
basal gandstone of (d).

Another exposme of this "neaber” (d) was emnined in the hillside 13
miles southewest of Spirit M1, It ie illustrated in Jolumn B on Sheet 2, If
the conglemerate at the top is equivalent to the topmost bed in the gemeral
sequence (Pigure 1), then this exposure is of the upper 400 feet of the "member®,
The only beds eropping oul thers are of quarbs sandstons, with some white and
fayn clay mineral, fine o coarse grained, Fine grained sendstone and sili-
slone were seen also, but only as blodcy fragmenta on the surface, not in situ,
Quartzite pebble and cobble conglomerates are repragented by phenoclasts lying
loose on the surfacej there is no outerop,

The sequence at this locality corresponds with that of Figure 1, allowing
for the lack of oubarops and “or a reasonsble amount of lateral variation over
the distance (1 miles) between the two,

The best exposurs of the silitstone and fine sandsione of this "™member"
{d), was found at & locality 2} miles north-horthewest of Spirit Hill, a few
yards to the east of, and topographically below the point whose height is
shown as 455 feet, Here the sirata are well exposed lor soms ten foet or so,
in a vertical fage overlumg by a resistant bed of sandstone,

In the south-western portion of Spirit Hill, where the section illustrated
in Colum O, Sheet 2, was examined, there crops out at the foot of the ridge,
some 20 feol of pebble conglomerate, which the author correlates on structural
grounds with the topmost conglomerate of (d), 1.e., ded (4 ogl),  This pebble
conglomerate contains cobbles ranglng up to 9 inches longy everage pebble size
is 2 inghesy index of roundness 0.5 = 0,7 (rouhded to well-rowmded); pheneclasts
are of quartzite, vein quarts, siliceous gquarts sandstone, feldspathiec quarts
sandstone; the matrix conslsts of quarts aandstone with a little feldapar,
Three lenses of sandstone were seen in this mection: the largest 30 feet long
and up te 1 foot thick, If this correlation is walid, we have evidence of
diminution of gize of phemoclasts westward and southewestward, from the
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localities dlscussed above; this is consistent with the reasonable
supposition that the provensnce of the sediments lay to the east, or
possibly northeeast, i.e, the area which today ls the nearer margin of
the besin, @imilar diminution of size of phemclasts was seen in the
sediments composing member (£)y (aeve)

This member (d) ylelded some fosails (refer Appendix B), A few
lamellibranch remains were collected from the basal sandstone at fossil
lecelity 3, 1 mile west-north-west of Spirit Hill, and from a sandstone,
believed to be part of (d), at fossil locality 2, 1 mile south-west
of Spirit Hill, |

Pragnents of fossil wood were found in ripple-nerked ferruginous
sandstone st & point 1§ miles west of Spirit mill,

Member (g), This member is well exposed in the south-western portion of
Spirit Hill, and was examined in the section illustrated as Column € in
Sheet 2. Tt eonsists of about 80 feet of quarts sandstone with some clay
mineral afber feldspar; it is light brown in colour, medim grained, frisble,
and in part eross-bedded, The sandstone rests conformably on the mderlying
pebble conglomerate (! ogl), There is a pebble bend one layer thick, 10
feet from the base, also a few "floating® pebbles,

The upper part of the member shows beehlve weathering structure, less
 well developed than that in the sandstone member (g)e This member (o)
was given the field name "lower beehive sandstone”,

The top of the member is meri:sd by convolute bends of limonitie
sandstone, 1/2 = 2 inches thick, erossing the bedding surfaces of the
sandstons,

At 2 loeality 2} miles north-morth-west of Spirit Hill there is a
cliff face exposing a pebbly sandstone, with a capping of ferruginous
sandstone, If this pandstone can be correlated with the "lower beechive
sandstone®, which appears likely on structural grounds, then we have evidence
of greater ecarrying power of the medium which transported this sediment,
Hence we have further evidence for the belief that the source of these
clagtic sediments lay to the east or possivly northeeast,

The *lower beehive sandstone” (e), is overlain conformably by member
(£)s Due to differential weathering there 1s a moticeabls *“change of slope"
from one to the other, readily seen in the acrial photographs under the

stereoscopa,
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Meuber (£), This member shows considerable lateral variatien in lithology,
and is best defined as the member lying conformably betwecn the "lower"
end "upper beehive sandstones® ( (e) and (g) respectively )« The type
locality is 3 miles westesouth=sest of Spirit Hill, Here, the member is

nearly 80 feet thick, and consists of (Colum 3 Sheet 2). :

Medlum to ecoarse grained quarts sandstons with

blagk erystalline farruginous eement -

Pebble conglomerate, average pebble size 2
inghes, index of roundness 0.5 = 0,7
(rovnded to welle-rounded); pebbles of
siligeous quartz sandstone, quartilte,
quarts sandstonej matrix of ferruginous

‘ quartz sandstone. -

Convolute band of ferruginous sandstone -

Medium grained quarts sandstone with numerous
white grains, some of decomposing feldspar,
others of indeterminate rock; cement blacic
ferruginous -

Ho outerop ‘ >

Pebble conglomerate, average pebble sise 2

 inches, index of romndness 0,5 (rounded)
pebbles of hrown and white quarts sandstone;
matrix of ferruginous medium grained quarts

sandstons -
lio outerop -
Medium grained quartz pandstone with a 1ittle

decomposing feldspar -

White siltstone or very fine sandstone
alternating with red-brown ferruginous
mﬁum&m -

lio outerop . -

Ferruginous fine grained quarts sandstone
with oseillation ripple-marks (wmve
length 5,2 em., amplitude 0.6 em,, profile
symetrical) -

5 foetk

2 feot
3 inches

10 feet
12 feet

6 inchas
3 feet

6 inches

3 feot
8 feet

6 inches
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with a little decomposing feldspar

and white miea; several thin bands of

siltstons, - 9 fest

with red ferruginous cementy 2 ineh

bande of soft white argillageous fine

grained sandstone or siltstone, - 3 feet
lio outerop = 1 foot
Brown fine grained quartz sandstone, with

white graing of decomposing feldsparj

red and brown ferruginous cememt; worm

tracks on some bedding surfaces, - 1 foot
No outerop - 18 feet.

A ease could be made for including the upper 22 feet of the section
in the overlying "upper beehlve sandstone®, (g), on grounds of similar
1ithologieal composition; the main point of difference is that these beds
in the upper pert of (£) have a black ferruginous cement, thus contrasting
strongly with the overlylng sandstore, which has very little cement, and
thut argillaceous, Fossil weood, preserved as limonite, was found in scree
from this nember, 3} miles westesouthewest of Spirit Hill,

The member may thin northwarde Cor at a polut 2§ miles west-north-
west of Spirit Hill, it appears to be only 20 feet thick, Thid thickness,
however, is based on an indefinite identification of the top of the Mlower
beehive sandstone®, (e), in that loealilty,

it & loeality 2% miles west of Spirit Mill, a eonglomerate of this
nember caps a bill of "upper bechive sandstone”,

Tt is a pebble conglomerate some 20 feet thick; near the base it is
a fine pebble conglomerate, with a few larger pebbles and cobbles, up to
& inches in length; average size is 1/2 inch,

The phemoelasts have an index of roundness of 0.3 = 0.5 (subrounded
~ to roubded) and eonsist mainly of fine elllceous quarts sandstone and
quartzite; one pebble of fine grained granite was found, The matrix is
of fine grained quarts sandstone; the cement is indeterminate, Towards the

top of the hiyy, ¥ eovToverate becomes coarser: it 4s still a pebble
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conglemerate, of average pebble size 1 = 1§ inches, bub contains cobbles
up to 12 inches in length, Roundness of phenoclasts is 0.5 (rounded).
Composition o phemoclaste remains the seme, Matrix is quartz sandstone;
cement 1s ferruginous in part, othervise indsterminate.

4 similar conglomerate caps the mesa lj miles west of Spirit Hill
{see section line EF on &heet 1); the small kmoll 500 feet to the northe
east of this mesa is made up entirely of this conglomerate, 4t the latter
loeality, the oconglomerate 13 = fine %o coarse pebble eonglomerate, with
cobbles end small boulders, The pheroelasts, which are of roundness about
0.5 = 0,7 {romded to well-rounded), include siliceous quarts sandstane,
quartzite, and feldspathic quarts sandstone, The matrix consists of
arglllaceous quertz sandstone, Begides the phenoclasts described sbove,
there are a fow large engular blodks, some over 6 feet in length, tending
to lie parallel with the bedding, They are composed of purple-grey
indurated mdstone, and thus contrast strongly with the other phenoclaste,
They are so much larger than the cther phonoclasts, and so different in
composition and roindness, thet it is obvious that they must have experienced
an entirely different mode of transportation, They may be glacial
erratics, dropped from s melting leebarg,

Member (g),  This member, the "upper beechive sandstone", ereops out well
over the western slde of the area mapped. In the type loecality, 3 miles
west-gouthayest of Spirit Hi1l, (Column C, Sheet 2) the lower portion of
the member was examined in detall, but it was impossible to obtain a full
section due to the peculiar bechive weathering structure, which makes
elimbing very difficult, Here, the member consists of medium grained
friable quarts sendstone, with a little deecomposed feldspar; in part the
cement 1s white, arglllacecus. There are pcbble beds near the basej the
phenoclastas rangs up to 6 inches long, are of average size 2 inches, have
an index of romdness of 0,5 = 0,7 (rounded to well-rounded) and consist
of quartz sendstone, quarts, and quarts pebble conglomerate,

% the locelity 3§ miles west-north-west of Spirit Hill, the "upper
beehive sandstone” is friable quarts sandstons with about 10% of fawn clay
mineral after feldsparj it 1z medium to coarse grained, and the grains are
sub=rounded,

The beehive westhering sirncture, mentioned above, is a strong
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characteristic of this member, It 1ls much better developed tham in the
"lower beehive sandstone”, (reat blocks of the sandstone, some as much as
100 feet high and 50 feet square at the base have weathered into the general
shape of old-fashioned beehives, with & shingled effect visible on the
surface,

Another important festure of this upper beehive sandstone is the
strong jointing, on a large scale. This probably contributed to the beehive
weathering in that it provided large blecks suitable for the proceas to
work on, The joints show up well in the aerial photographs, and were found
mb.ozm-m.mnmmmm There 1a a strong
sgystem of joints trending about 70 degrees east of north, and s weaker
aystem trending at about right angles or slightly less to this, i.,e, about
20 to 10 degrees west of morth, The latter joints are less eonstant in
their trend than are the former,

Member (h), This, the topmost member mapped in the Spirit Hill area
consists of ferruginous sandstone forming e hard eap to the ™upper bechive
sandstone” (which it overlies conformably). The thickness is mot knowm,
but probably does not emcees 10 feeb, Possibly this member should be
regarded only as the topmost bed of the "upper beehive sandstone®, but
it was mepped as a separate member because it forms a distinet pattern
en the aerial photographs,

Glover (Minad, 1955, pe30), accepting Traves' (1955, p.72) diviaion
am-ummmﬂ-mmbacmmigmmtm
Iimestone west of Spirit Hill, i.e, members (d) to (h), with the Folmt
Spring Sendstone, The twe formations, though somewhat similar in lithology,
differ in their weathering formsy palaeontologleal evidence is required,

The strata exposed in the Spirit Hill area appear to have been
deposited in a slowly subsiding marine basin, The lowest beds, of quarts
sandstone, with a 1ittle white clay mineral, probably after feldspar,
suggest a relatively low source area, mmmﬂmm,m
subromded to rounded (index of roundness 0,3 = 0,5), indicating tmt they
were transported some distance; albernatively, they may be second-cyels,
i,e., derived fronm earlier sediments, such as the mandstones of the Upper
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Proterosoie "basement®, If the latter holds, then we have to consider
where the feldspar came from. The Upper Proterosole sandstones of the
Ord - Victoria reglon are not strongly feldspethic, no more so than this
mmrﬂ&vdy-nmmafﬂdmmmm
would probably be reduced by mechanieal and chemical breakdown during
transport, Some igneous or metamorphiec rock containing abundant feldspar
must, therefore, be invoked, u

The "limestone” membetis (b) and (e), are probably of clastic,
rather than chemical or organic origin, for the limestone beds generally
contain quartz sand and are interbedded with ealcareous sandstonej they
are sorted , cross-bedded, and contain only a few fossils, often dis-
articulated, lHowever, no true ealearenites, that is limestones econtalning
sond-size grains of earbonate detritus cemented by earbonate, were
recognised in the hand=specimen,

Many of these limestones of (b) and (¢) contain dolomite graing,
and moat have a granoblastic texture, These facts point to these beds
having suffered metasomatism, The magnesimm carbonate required for the
A&Mﬁuymm;ruminth-mtsmtmwarmma
deposlition, or may have been introduced later. The first idea is the more
probable, though Pettijolm and other writers seen to favour the second,
If the clastic material vere derived from the dolomitic limestones kmowm
to ocewr in the Upper Proterozoiec of the Ord - Vietoria region (Traves,
1955; Iaing and Allen, 1956), then there must have been an abundant amount
of magnesium carbonate avallable in the sediment,

The change from the "limestone™ to the overlying sandstone of member
(d) 18 a significant one, indieating a change in type of eclastic material
being supplied to the basin, from carbonate plus quartz to quarts (plus a
minor amount of feldspars) In addition, the change indlcates that either
carbonate was not available in quantity in solution, or chemical conditions
did not favour its deposition, Tor earbonate cament was not foumd in the
sandstones

There may well be a disconformity here; the time break is wnknowm,
There does not seem to be a structural bresk, i.e,, unconformity,

The lowest bed of (d), a sandstone, reflects relatively quiet

conditions in the bagin, ﬁhmt»nthhatom%ﬂ
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member (a), and indeed to nearly all the sandstones in the members {d)
to (h); the composition is essentially quarts, with s minor smeunt of
feldsper (uwp to 15%); in & few there is an aprecisble amount of cement,
mm.mmww.nm Thus, we may assume that
211 these sandstones are the product of much the same depositional
environmomt, that discussed for member (a)s
The conglomerates of the members (d) to (h) alse are similar to
each other in lithelogy, for the main constituents of their phenoclasta
are guartzlite and quartz sandstone, They range in type from boulder dowm
to pebble conglomerate, the majority falling in the latter classy all
show grod rounding of phenoclast, The conglemerate of member (f) differs
somewhat from the otkers in having argillaceous malerial in the matrixy in
ane outerop it also carries large blocks of argillite, In gemeral,
bhowever, the conglomarubes appear to be similar in origin to the sandstones,
To account for the deposition of gravel rather than of sand, assming a
slmilar source area for the sedimenis, one or more of the following factors
must be lnvoked 3=
(1) Uplirt of source area, resulting in faster Clowing streams,
eapable of earrylng gravels
(2) Provieien (by uwplift 7) of a new source ares closer abt hand,
gonsequently gravel was transported tothis part ef the basin,
where only sand had been carried proviously,
(3) Change of climatlie eonditions, resulting in increased
reinfalls fastar lowing streams mow able to ecarry gravel,
Tz beds of conglomerate may have resulted from inereased
recff" after single storms,
From a study of the conglemerates alone, it 1s mot possible to decide
which of the factors is the most likely, JHowever, structural consider-
ations fayour (1) or (2), for the Spirit M1l aree is bouhded on the
esat by the strong Cockatoo Femlt, which is believed to have been active
wntil at least the end of Weaber times.
¥Whichever factor holds, it is reasonsble to expect a progressive
decreage in average size of phenoclast away from Lhe source ares, 1.,

near the source we would expect to Cind eoarse conglomerstes, which traced
away, basinwards, would become [iner, grading eventually into sandstones
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or pessibly siltstones,

As described above there is this gradual diminution in clse of
phenoclast from east to west in several beds of conglomerate in the Spirit
Hill area.

The fine sandstones snd siltstones of member (d), and of member (f)
probably were deposited under quiet, shallow water conditionsj the streams
which brought down the elastie material must have hed little carrying power,
possibly as & result of the source area having lew elevation,
EALATQITIOLOY 3

The strata in the Spirit Hill area were found to be rather poorly
fossiliferous, and as a result, it was possible to make only a meagre
collection (Appemdix A), All the specimens came from the Spirit M1l Lime-
stone and overlying sandstone, The collection was forwarded to Mr. G, Thomas,
of the Bureau of Mineral Resources, for palseontelogical examinstiony the
results of this are not yet avallable,

Opik (Traves, 1955) on ficld determination of fossils, considered
that the Spirit Hill Limestone was of Permian age, Thomas (1956) examined
fossils collected from a limestone very similar to the Spirit Hill Iimestone,
eropping out 3§ miles north-north-east of Spirit Hill, He suggested that the
formation was Hoseovlan in age. |
SIRUCTURY 3

The main structural features of the Jpirit Hill ares are i

(1) the faulted anticline 1 mile west of Spirit 11,
ui)thmmmmmotwtm
(211) the syncline between (1) and (i1).
(iv) the regional dip of about 2%r 3° to the west-north-west,
of the beds west of (1),
(1) About 1 mile west of Spirit Hill is a strong fault, with meridional
. trend, which cuts off Spirit Hill ILimestone on the east against beds
of mawber (d), on the west, West-south=west of Spirit Hill, the fault
forksy in the vee so formed lies a fault block of limestone and sand~
stone eut by minor faults. The limestone lles in the middle of the vee;
on the eastern side 1t 1s overlain by sandstone, which is correlated
with member (d). On the western side, it appears to overlie another

sandstone, whose position in the stratigraphic succession is doubtfyy
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A% a polnt 1 mile southewost of Spirit Hill, the dip of the fault
'mmmmma-mwmmum
limestone adjacent to the fault, to be westward at 65° The dip else-
where is not kunown, but is expected to be similar, The fault is thus
& normal ona, for the arenites of membor (d), though younger then the
limestones of members (b) and (@), now lie against them, The throw
of the fault, from the evidence, mu=t he bebween 150 feet amd 450 feet,
West and south~west of Spirit Hill, the structure is sectually a
faulted anticline, for the beds on each side of the fault dip away from
it, at an angle of wp to 10° (See Section on Sheet 1), This feature
- could not be due to faulting alone, on the evidence available, On the
eastern side there appears to be closure to the north, for the beds
strike morth-west inte the fault and dip north-easte
(1i)8pirit Hill lies on the western flank of an sntisline, Thia plimges
in the direction 35 degrees eest of north at an angle of bebween 8 and
10 degrees. It is slightly esymmetriesl, the eastern limb (average dip
10 degrees) being a little steeper then the western (average dip 8
Gegrees), It is opem to the south-west, This anticline is developed
nainly in beds of the "lower limestons namber™, (b), Beds of member
(a) are exposed in the "open" pertion of the anticline, i,e., to the
outh-west, and beds of members (o), (d;) and (d) everlie those
of (b)e
(111 )Between the twe anticlines (1) end (ii) lies a small complementary
gyncline. It plunges in the direetion 20 degrees west of north, at
an angle of about 7 degrees. It, toe, appears to be slightly
asymuetrical, for dips in the eastern limb average 8 degrees while
those in the western limb average only 7 degrees.
w)mmmmwwmmm:’nm
feature of the beds exposed in the western half of the area mapped.
This is gentle emough to be an inttial dip, However, it is probable
that the beds when formed were flat-lying or very nearly so, and
graduslly sssumed thelr present attitude as a result of gentle
downwar » of the middle part of the besin,
Numerous small faults bave been mapped; the axlstence of most is
inferred, thé only evidence being failnt lineations on the aerial



-n-

QTHR 100N, TFIES :

A mmiber of isolated outercps to the south-west of Spirit Hill
(Plgure 2) wers examined to determine the rolationship of the strata
there to those in the area mapped, |

TPour miles west-south-west of Spirit M1l li¢s a Jmwll, 215
MM.MMWnMotﬂ)ﬁummm
sandstone, cross-bedded, end containing fossil plant stems, overlain by
(2) friable medlum grained quartz sandstone with hard bands forming plat-
forms, The total thicimess im aboul 15 feet, The beds dip in direetion
335 degrees at an angle of 5 degrees, They are correlated, on lithology,
wvith %he sandrione bede towards the top of member (d).

Throe-quarters of a mile scuth-west of this kmoll lies another,
an inlier in black soil of the Southern Keep Plain, Its height is 200
foe, and the top iz 40 feel above the level ol the plain, The rock at the
foot of the knoll 1s well-bedded medimm grained quartz sandstons, with
white clay mineralj its colowr is a faintly purplish shade of fawm, Near
mmum-wom,mmmummhm
A% the top of the kmoll is a less resistant sandstone, and a thin grit,
The sandsbone combuins fragments of troe trunks ranging up to 3 feet long
and 1 foot thick, There are also thin beds of fine sandstone comtaining
suall pellets of fine sandstone, roughly ellipsoidal in section, wp to 1/2
inch long, and lyin; porallal to the bedding, From an examination under the
hand=lens, it appears that there is mo lithologieal difference between
the sandstone of the pellets, and that of the metrix, The pellets show only
on weathered surfaces, mot on freah,

These beds dip in the direction 335 degrees at an angle of 7
degrees, Thay ftoo are correlsted with the sandstones in the upper part
of member (&).

One and one-quarter miles north of this 'moll is a low rise,
210 feet high, The sgirate exposed here are t-

Pebble conglomsrate, with cobblas up to 7 inchea

long; average alse of phemolagts lies within range

1 - 2 inches; index of roundness is about 0,5 (rounded);

phenoclasts are of guartzite, quarts sandstone and

feldspathic quarts sandstone; the matrix is of

ferruginous quarts sandstone - 25 + fook,
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Ferruginous quarts sandstone =~ 3 inghes,
Quarts sandstone, with white to fawm

clay mineral; friable; medium

grained; poorly developed bechive

sandstone = 10 + feet,

These beds dip in direetion 290 degrees at an angle of 2 degrees. They
appear to be equivalent to members (o) and (£), i,e., the "lower bechive
sandstone” and overlylag counglomerate.

One half mile to Lhe sorthwewest of this rise, is a growp of low
riges covered with loose pebbles and cobbles, with a few boulders up to
20 inches loig. There are also large blocks of medimm to coarse grained
ferruginous quartz sandstone, mot in situ,

West of the Keep River, 5% miles west of Spirit Hill is an
isolated hill 285 feet high., Eighty-five feeb below the top of the hill,
the ptrata consist ol 3=

Frisbls quarts sandstone, showing poorly developed

beehive weathering,

Convelute band of ferruginous quarts sandstone,

Pebble eonglomerate, with cobbles,
At the top of the hill is some 15 feet of medium to coarse grained quarts
sendotone, with white clay mineral grains, and musterd eoloured ferrugine
ous cement; the roek Las a hard surface, but is slightly frisble within,
The beds near the foot of the hill dip in the direction 20 degrees at an
angle of 10 degress. The attitude of the higher beds is uneertain, as
they are somewhal dislurbed, The correlation of the beds at this loeality
is doubtfuls they may be equivalent to the lower pert of the ™upper
beehive sandstone", and the beds wnderlying ity or possibly they may
be stratigraphieally higher,

At Milligans Yard Hills, 7§ miles south-west of Spirit Hill ave
"steep residual mounds of /eaber sandstone and conglomerate,” (Minad,
1955, pe28). The members cropping out here closely resemble, in their
veathering foras, lithology, and stratigraphic sequence, the members (o),
() and (g) at Spirit Hill, and it is reasonable, on these grounds, to
correlate the two exposures (csmpare Sheet 5, Column 6 of Minad, 1955,
with Sheet 2, Golum 3 of this report,) |



L. GOOKATOO SANDSTOIE ¢

A section of the Cockatoo Sandatone was examined in the Codkatoo
S=nda area, about 75 miles south-east of Wyndbam, on the road to Newry.
The section is illustrated as a stratigraphic eolmmm on Sheet 3, Dips were
meagured with & Brunton Lovel, snd heichta with an aireralt altimeter,

The lower part (2,000 feet) of the formation is resistent to
weathering and arope out in high strike ridges to the south of the road.
The sandstone lies on fine grained basic woleanic rock of the Antrim
Platesn Volsanies; seree and goll hide the contact,

In this lower part, the formation congists in general of felds-
pathiec quarts sandstone, more or less friable, but silicified in parts,
The grein sise renges from fine to coavse, bub gestly is medimm grained.
It conteins a few pebbles, and bands of pebble conglomerate with cobbles and
a few small boulders, Hoagt of the phenoclasts are composed of quartzite or
quarts sandstone, much of which 18 thin bedded; they tend to be diseoidal,
with an index of rowsdnese of 0,3 - 0,5 (subrounded to rounded), Some of
the sandstones are cross-bedded; the bands of conglomerate and pebbly
sandstones tend to be lenticular, Ripple marking is uncommon, No foasils
were found,

Most of the upper part {1500 fest) of the formation has weathered
to a loose sandy soll, The only outerops occur injfew isolated low kmolls,

In this upper part, the formation consists of feldspathie quarts
sandstone, fine to medium grained; the roundness index is 0.5 =~ 0,7
(rounded to well~rounded) and sorting is fairj the rock is very frisble
and cross-bedded, In the main, it is free from phenoeclasts, though the
highest beds contain a few pebbles, Near the top is a bed of sandstone
containing a few black minsral grains, some of which are lath-like
(towmaline 7), and a few grains of red garmot,

The Coclkatoo Sandstone is overlain conformably by the Burt
Renge Iimestone (Traves, 1955, pe6l). The boundary was not fomd., It
has been drawm glong Eight Mile Creek by Traves (1955, Plate 1) and Minad
(1955, Sheet 3), but only sandy alluvium wes seen therej the nearest
outerop of sandstone lies sbout 1/2 mile mouth of the creek, and that of

mmmdlﬂthm
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The measwed thidmess of the formatien is 3,500 feet, from the base to
the highest bed exposed. If the boundary is assumed to be along Eight Mile
Creck, than the estimated thickness is 3,800 feet.
| The ags of the Cockatoo Sandstone is probably Upper Devordan
(Traves, 1955, p.61),



. BIBE RAIGE LIMESTONE :

Two sections of Burt Range Iimestone were examined (Sheet 4),
one in the southern slope of the eastern part of Fnga Ridge (Column A) and the
other between Might Mile Creek and Movmt Septimus (Columm B),

Colum A shows the upper pert (600 fest) of the formation, and the
lower part of the Fnga Sendstone, which follows it conformably, This upper
part of the Burt Range Iimestone co gists of calcareous quarts sandstore, and
limestone containing quarts gand, together with non-onlearsous quarts sandstone,
containing a 1little feldspar; this gendatone is faum or brown in colowr and fine
to medimm grained, It is very similar lithologleally to the overlying Enga
Sandstone, For conwenlence a division is made between the two formations, at
the horizon selected by Traves (1955, p.62) (the topmost bed of ealearecus
rock), but actuslly the column indicates that below this horizon there is an
alternation of caleareous and non-ealeareons beds, Thus between 230 feet and
320 feet, the beds exposed are mainly of non-calcarepus sandstone, similar to
the Enga Sandstone, The beds from 320 feet to 480 feet are of calcareous
sandstone and limestone, At 480 feet is a bed of sandstone very similer to the
Enga Sandstone, DBetween this horizon snd the top of the formation at 620 feet
the beds are nearly all of sandstone like the Enga, execept for a few of calecare-
ous pandstone the topmost bed of which marks the top of the formation,

mmmmmmm'mmm
(Column B) is almost complete, exsept thet the bottom and top of the wmit, i.e.,
the boundaries with the Cockateo S:ndstone and Enga Sandstone, respectively,
are obscured by soil., The lowest bed exposed is a limestone, cropping out one
mile east of Sandy Creek, Further east, there are other cuterops, some with
secondary limestone assoclated, and many others consisting only of secondary
limestone, |

The beds eropping out consist of ealearemite, calearsous quarts
sandstones &nd coquinite. The calearenites and ealcarecus quarts sandstones
mhm'ﬂ'&-ﬂuhmnﬂwmhuﬂﬂmm.m
shell and crinoid fragments, and some well-preserved rhynchonellids, Some of
the calcarenites contain quartz grains, Both shell and erimoid coquinites
were found,

Ho correlation could be made between the two columns A and B,
It appears that the top of the ublt, represented in A, does mot outerop in the
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section represented by B, or if it does, is lithologically dissimilar,

The thickness of that part of the formation exposed was
caloulated, from the width of its exposure, and the average dip, to be 3000
feet, The average dip was takem as 10 degrees, but it may be lesst Traves
(1955, p.62) conalders it to be 5 to 10 degrees,

Allowing for non-exposure at the base and top of the umit, the
estimated maximm thicimess is 4000 feet, assumly the 10 degree dip.

The Burt Range Limestone is overlain conformably by the Enga
Sapdstone, and is of Upper Devordan age (Traves, 1955, p.65).

3, LHgA SANDSTUIE s

Tidlp formation was examined in the section at the eastern end
of Engs Ridge (Sheet 3, Colum i), Only the lower 340 feet of it are
exposed here, botween the top of the Burt Range Iimestore (which it overlies
conformably) end the highest point of Pnga Ridge st this loeality, The full
thickness of the unit is not known, but probebly would mot exeeed 500 feet.
This figure inclndes the 120 feet of trensitional beds underlying the Septi-
mus Iimestone, six miles south of Moumt Septimus (Minad 1955, p.21),

In the lower part, exposed on Enga Ridge, the Enga S:ndstone
conslsts of quartz sandstoney with a small smount of feldspary it is white
. to fawn, and less commonly rediish in colour, well jointed, well bedded,
friable to silicified, except for some beds which have an argillaceous
cement; sand pellets, worm tracks and a few poorly preserved lamellibranchs
were found, |
in Lower Carbonifercus times, in Bonaparte Gulf Basin, It is overlain
conformably by the Septimus Limestone (Lower Carboniferous) (Traves, 1955,
pe66)e

1. TRACHYTE AT SANDY K ,
Traves (1955, pe74) found trechyte near the base of the Mgli

Gap Sandstone at several localities adjacent to the eastern margin of the
Burt Renge Basin, There hss bean some wntroversy about the relationship
of the trachyte to the sandstone: Traves believes that the voleanic materia
was extruded at the pame time as the sediment was being laid down. Rade
(1955, pe2) holds that the trachyte is yowiger than the sediment,

At & locality 3§ miles southesouthewest of the Sendy Creek

m"““"“'“‘“*ﬂ“ﬂn&“ﬂmm
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of a hill of Veaber sandstone (refer Flgure 3,) (This is the locality
referred to by Traves, 1955, p.74 as "the hills t the east and north-east
of fossil locality 18,*) ;

In the south-western slope of the hill, (loeality 1, in Figure 3),
large blocks of trachybe were found, though mone was seen in situ, The rock
1s e fine to medium grained dark purplishegrey voleanic, weathering red-brown,
with pin-head inclusions of soft brown material (weathered zeolite ?), In
the hand specimen, it could be mistaken for basalt, especlally as it is
vesicular in part. One of the blocks showed irregular shaped fragmenis of
yvesioular trachyte, ranging up to about 6 inches by 3 inches in size,
suwrrounded by {ine grained non-vesicular trachyte, There were mumerous fine
irregular véins of a white mineral, with radlating habit and harder then steel.
There were also several small blocks showing fragments of vesieular trachyte
included in sandstone, The latter appears unaltered; it is a fine to medium
grained quarts sandstons, with light grey argillaceous (J) eements The
fragnents range from about 1/2 inch to 12 inches in size, and mogt are sube
angular,

_ On the southeeastern slope of the hill (loeality 2 in Figwe 3),
the trashyte is better exposed, though net definmitely in situ, It may be
as much as 15 feet thick here, and probably at least 10 feet., It consists
of vesleular trachyte, some of which contains small included fragments of
quarts sandstone, similar to that which contained inclugions of vesicular
trachyte, on the south-~western slope of the hill,

he base of the trachyte was not found. At the foot of the slope
is a small exposure of plieated, thin bedded quartsite and s1liceous giltstons,
striking in the direction 30 degrees east of morth, and dipping north-west
at about 60 degrees.

The trachyte is overlain here by medium grained quartz sandstone,
with @ few greins of white clay mineralj it is slightly ferruginous, resistant,
and "blocky" in appearance. About 20 feet above its base is a pebble conglo=
merate containing a few cobblesy the phenoclasts are mostly of quartsite.

The evidence suggests that the depoaitlion of sandstone and extrusion
of trachyte were contemporaneous events. The phenoclasts of irachyte within
sandstone may bave been scoriae from an adjacent explosive vemt, ‘alling into
a sand in process of deposition, Alternatively, they may have resulted from




flow of trechyte intc water, the sudden cooling causing shrinkage and
breakage into small blocks and fragments, The former theory is fuvoured
for two reasons i~
(a) Traves (ibid) has noted a voleanic vert of this type,
at the eastern end of FNigli Gap,
(b) The trachyte phenoclasts examined do not have the
characteristies of spilites or pillow lavas,
which wight be expected had the lava lowed inle
water,

The slight rounding of the phonoclasts may be explained, under
the first theory, as being dus to slight flow of the stillmolten seorisceous
material during its flight; under the second theory, 1t may be attdibuted
to abrasion by quarts sand during possible transport by water,

The fragments of sandstone “ourd in the trachyte at the second
locality were probably picked up by the paremt lava forelag its way up
tirough a sandstone member, possibly at or near the base of this Migll Gap
Sandstone, with which the trachyte is belisved %o be contemporanecus,

Tt is interesting to mote that the known outerops of the trachyte
ocour adjacent to the great Cockatoo Fmult, or lesser ‘aults associated with
it, The fault zone evidently provided a line of wealness wp which the
ma e rose,

B {(?) LIMESTONE FROM BUTTONS GROSSING @
Specimens of brown petroliferous () limestone were eollected
mmmwﬁmmnmmo{mm
River, near Kimberley Research Station, The specimens came from several
bends in the lower middle horizons of the outerop.

When broken open, the rodr mmells slightly of petroleum, Some
of the material was orushed, and extract aptempted with acetone and earbon
tetrachloride. A small amount of water was added to & portiom of each of
the solutions, which then turned slightly cloudy, The origimal selutions
were examined under ultre~vollet light; they fluworesced only very slightly,
if at all. '

As results of these tests were incomclusive, a sample of the
rock was sent to the Chief Petrolaun Technologist, Bureau of Mineral Resources
for examination, AT r 5



Representative speeimens were sollected from all the formations
eropping out in the southern part of Bonaparte Gulf Basin, exsept the
Pander (reemsand and Keep Inlet Beds, A set of these (Appendix C)
typical of the strata from which they eame, were forvarded to the Chief
Petrolemm Teclmologist, Bureau of Mineral Resources, for porosity and
density determinations,

A secord set of spoeimens (Appendix D) including,for completeness,
gome collected by the Keep River Party in 1955, was forwarded to Dr. J,
Glover, University of Western Australia, for petrological exsmination,
S ol o Shase sy wers Galed of $he DROT o She Wik Sam
which they came,as consolidated representatives, suitable for sectioning,
vere selected,
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Colowr : pink=-fawn on weathored surface; pink-fawm with
small dull black patches on fresh surface.

Stresk § pink-fram, (lighter then colour),

Havédness ¢ 4 (harder than ealcite, but seratched falrly
readily if pressure spplied.)

Specifie gravity ¢ 4.2

Aeid reaction 3 Reacted with cold concentrated hydroehlorie
acid; dull black patches gave ysllowishegreen tinge
to whole solution, Medium sized grains of quarts
appeared on westhered surface,

Heating resulted in a further (vigorous) reaction,
and formation of & white skin, up to 1 mm, thick of
siliceous (7) materinl on surface of sampla,

On cooling, solution gave precipltate of fine white
erystals, which re-~dissclved on heating, This precipitate
on treatment with excess ammonia, did not dissolve, nor
change colour, thus indleating leed carbonste.

Congluded that the speeimon consisted of cerussite (pink-fmm)
with patches of psilomelans (dull black), poseibly some rhodochrosite,
together with a silicate (?) (white insoluble coat on 2¢id reaction) and
included quarts grains, The purplisheblack, shiny surface is probably due
to manganese, possibly together with iron,
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ssils collected
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pirit H411 (forwarded to Mr,

Number Unit or Member locality
F.l Spirit M1 Limestore Tosail Toocality 1,
Spirit 11,
Fo2 = Spirit 7ill Limestone Spirit M1,
7.3
Fub Sandstone overlying Spirit Spirit Hi11,
Hill Limestone,
Fu5 Sandstone in amall fault- Toasll Ieeality 2,
hJ.t; overlying Spirit H11
Spiri Mmm
Tob = Sandstone overlying Spirit Fossil Loeallty 3,
7.9 ¥11 Limestono, Spirit HI11
r.mn. Spirit M1l Iimestone Spirit Hill
Fa
F.13 Spirit Hill Limestone Toseil Loeality 4,
Spirit HLIIL,
1




APPEIDIX O,

List of
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Senples from Bonaparte Gulf Basin, forwarded to
Techng AU 2 dneral esowl

i

Number Formation Locality
AAO/KR/1 | Upper Proterosoie Sendstone Pincombe Range
AMO/XR/2 Antrin Plateau Voleanics Ord River Crossing
AMO/KR/3 | Skewthorpe Formation Skewthorpe Ridge.
AMO/KR/4 | Bart Spring Sandstone Scewthorpe Ridge.
AM0/kR/5 | Clark Sandstone Clark Jump-up.
AL0/ER/6 Cockatoo Ssndstone Codkatoo Sends,
AAO/XR/7 | Burt Range Limestone Burt Range

" AAD/KR/S8 | Mnga Sandstone Enga Ridge
AN/KR/9 | Septimus Limestone Mb.S eptimus
wlm Spirit Hill Iimestone Spirit Hi11
AM/ER/11 | Sandstone overlying Spirit Hill Spirit Hill

Iimestone
AAO/RR/13 | Point Spring Sendstone Foint Spring.




APFENDTE D,

m«mmmmww,muml.

x' O

Number Formetion locality
L Upper Proterozoiec Sandstons -
Re Anh-h_!m Voleanics Ord River Crossing,
3 Skewthorpe Formation Srewthorpe Ridge
de Hart Spring Sandstone Near Skewthorpe Ridge.
5e Clark Sandstone Clark Jump=up, |
5A Pretlove Sandstone Fretlove lills,
GA
6B Cockatoo Sandstone (indurated Cockatoo Sanda,
_ varieties. )
&
7A Burt Range Limestone Enga Rldge
8 Burt Range Limestons Enga Ridge
7C Burt Range Limestone Central Burt Range
Burt Range Limestone About 5 n!.los W, of
Eo Blpl’-im.
7 Burt Ronge Iimestone Iocality W.A.R.3 of 1955,
8ga
- Enga Sandstone Enga Ridge
9 Septimus ILimestone Mt, Septimus
94 Nigli Ge Sandstone 7
101 ;
18 )
% Spirit M1l Limestone Spirit Hill
1A
118 )
124
128 Sandstone overlying Spirit Hill Spirit Hil1
Limestone
120 )
13 Sandy Creck Limestone Sandy Creek
14 Point Spring Sandstone Point Spring
144 Veaber Sandstone (Keep Inlet Beds?) Tidal flats N.E, of
Cleanskin Bore,
148 | Veaber Sendstone (Keep Inlet Beds?) Tidal flate near
Cleanskin Bore,
15 Trachyte (%)

3 miles SSW, of Sendy (k.
Srossing on legme track,



Formation

1peality

Trachyte (7)




