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SUMMARY

The Sandover River Sheet aréa was mapped by the Bureau of Mineral

: Regources in 1963, during which time a number of rock samples were mollected
for petrological study. The results of the study are presented here, and '~
supplement the record of the geology done in 1963,

Several different rock units crop out in the area and range from
Upper Cambrian to Tertiary in age, They are predominantly dolomites with
minor gandstone and siltstone; very few fossils were found.‘ =

The different dolomite lithologies in the Lower Pa1590201c vary
from microcrystalline dolomite and medium crystalline dolomite; to oolitic,
pelletal and intraclastic dolaremnites and dolorudites with varying -amounts
of microcrystalline dolomite matrix and cement. The dolomitisation is
thought to have been penecontemporansous. The quartz sandstones and siltstones
are generally fine to medliﬁ grained. The Mesozoicf) gandstones are coarser
and conglomeratic: all have siliceous and ferruginous cements. Tertiary.
limestones comprise algal? and algal stromatolitic varieties. :

The interbedded dolomites and sandstones in the Lower Palaeozoig
denote variable shallow water shelf conditions which may.have existed
laterally as well as vertically, The Mesozoic? sandstones may be fluvial -
in origin, while the Tertiary? limestones possibly formed in shore-line
lagoonse
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INTRODUCTION

The Sandover River 1:250,000 Sheet area is situated in the Georgina
Baginy, near the eastern border of the Northerm Territory, between latitudes
210 S and 22° S and longitudes 136°30' E and 138°0*' B, In 1963, a field
party, led by K.G. Smith, from the Bureau of Mineral Resources mapped the
Shest area and found units ranging from Upper Cambrian to Tertlary in age;
these are named theMeeta Bedsy [Tomahawk Bedé‘-Nlnmaroo Formatiom Mesozoice?
(undifferentiated), and the Aust al Downs Limes%oneo Samples of the different
lithologies within the units were collected; thin-sectioned and examined, and
the following petrology is supplementary to the geology described in 1964
(Wichols, 1964).

The specimens are numbered with the initials of the 1: 250,000 Sheet
area (@.80y SR) and a number which has no stratigraphic 31gn1flcance, but ig
‘marked on the air photographs and the 13250,000 map,

‘The lithologies are described and named in terms proposed by
Folk (1959) which give the dominant gralq/cnystal, the type of matrix
(micrite/spar) and the grade size; these are abbreviated to biosparudites
oounicrite or micrite etce Dolomitic is inserted in the appropriate cases,(to 100%)
and an aliernativey unabbreviated name is bracketed along sides - Certain
diagenetis fabrics or textures are described after Bathurst (1959).

'MEETA_BEDS
(g >

The Meeta Beds consist of a number of interbedded rock unlts, the
most frequent unit being microcrystalline dolomite (dolomitic micrite, -
Folk, 1964). The following descriptions refer to the interbeds or wnits found -
in three parts of the area, and are as near as possible in ascending order,,

g Scarr Hill and N, part

o

* Localitys SR 3, 12m, @ 2520 from Georgina Downs Station.
Photomicrographs Fige le "

Lithologys Dolomitic intrapelmicrits

(Fossiliferous, intraclastic, pelletal dolarenite).

‘Hand_specimens 1light brown, pellétal, intraclastlc,galgal

i "‘t’roma.tohtlg layers in parts; rare g;gas fropodsy$~1" in diameter,

Thin section: Grains, 60%, mixed pellets and intraclasts, -1 mm,.
with large platy clasts 3-4 mms, long (1mm thick), composed of
cryptocrystalline dolomitey, flocculent, microcrystalline to medium
crystalline; some ars composed of pellets and possibly flocculent
algal remainsy angular - subrounded, poorly sorted. Thin laminae

of cryptocrystalline dolomite, slightly flocculent-algal stromatolitesy
gastropods not sectioneds Matrix, 40%, mixed microcrystalline
dolomite and medium crystall1ne cement, poorly winnowed,




Originsg

3o

The sediment accumulated in very shallow, warm water as a pelletal
clastic sand, It was affected by strong periodic currents which
deposited the large rudite gralios snd was pcssibly intertidal for
periods, permitting the growth of T‘gtﬁﬁﬁali‘t? (Logan, Rezak
& Ginsburg, 1964).. = Some reworking and mixing of the matrix and
grains may have occurred by scavengings the gasiropods were probably
alien to the site as very few were found., The dolomitisation may
have occurred befors deposition, i.e. in the source area for the
clasts, as replacemert textures ars absent in the present mosaig,
but some of the cement may represent precipitation of dolomite in

_ pore spacesy or pseudomorphing of calcite cement. (Murray, 1964).

~ Locality: SR253b, 19 m. @ 248° from Gecrgina Downs Station.

Photomicrograph:s Fig. 2.

Lithologys Dolomitic quariz sandstons.

Origing

Hand specimemt 1light brown, grey, fine—mériim grained.; average
sorting, hard.

Thin section: Grains, 80%, quartz €%, dolomite clasts 40%;.
- quartz grains vary in size from 100-150 microns (longest axis),’
are subangular to subrounded in shape, rarely spherical, and show
_average sorting., They are strain shadowed, clear, compound and
“cryptocrystalline (chert?). In some cases grainwon-grain texture
occurs and grain boundaries are sutured, due to pressurs solution.

Rare grains of microcline feldspar, zircon and blue-green tourmaline

oceur, forming less thdn 1% of the rock,

Clasts of microcrystalline dolomite vary from pelletal to oval ‘in
shape, and from O.1 - 1.5 mms. in sizey they show no internal ~
structure, Matrix, 20%, the matrix varies from cryptocrystalline
to microcrystalline dolomite which may have partly replaced some
quartz grains. Poorly winnowed. ‘

The sediment probably accumvlated in shallow warm water, near lands
where -currents of variable strength deposited quartz sandy; dolomite
rclasts and possibly mud. The geveral iypes of quartez indicate

- dxfferent -source -areas sroded by one shtream or several streams; the
dolomite clasts were eroded from the sea floor (intraclasts) or from
nearby land (beach rock?)., Littls sorting or winnowing seans to have
occurred during accumulatiorn and tke carbonate mud may have besa
transported ox precipitated,  The origin of the dolomite is unkmnown;
tut the clasts may havs been dolomiilised before transport and
depositicn, and the mui zitered soon after, as the finely crystalline
texturse does not skow replacement features.

-«
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and angular che in (

crystalline dolomit ) (§ )
dolomites X15 (SR 253(c)).
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Localitxs - SR-253c, 19 m. @ 248 from Georgina Downs
SR 255, 22 m., @ 247 from Georgina Downs
SR 266, 34 m. @ 258° from Georgina Downs

Photamicrogganhéq Figs. 3, 4, 5.

Lithology: Dolomitic intramicrudite, and intrasparudite.
(Intraclast*c dnlorudlte)

r

Hend specimen: SR 253c is a light brown-grey, intraclastic
dolorudite with large weathered clasts of dolomite and pebbles
of chert:; SR 255 and 266 are light brown-grey, intraclastio
dolorudites with long "raft-like" grains and pellets.

Thin section: SR 253c; grains, 85%, large, generally rounded
elongate graing of cryptocrystalline dolomite and microcrystalline

| © 7 ‘dolomitey; some angular, varying in size from 1-5 mms., poorly .

: _sorted. Medium to coarse size grains of cryptocrystalline .

silica (chert?) also occur, varying in size from 1-5 mms,
Grain-on-grain texture predominates and the. elongate graing are
not orientated. Matrlx, 15%, comprises microcrystalline dolomite, -
partly recrystallised; unwinnowed, SR 255 and 266; grains;
percentage varies from 70% (SR255) to 50% (SBR266) and consists of
long intraclasts and pellets. The intraclasts ere generally
5mms. long, (and up to 20 mms. in SR266) 4 mm. thick, and composed
of pellet dolarenitey; microcrystalline dolomite, partly mottled.
They vary from angular to rounded, and some have irregular shapes
and indistinct boundaries. The pellets of microcrystalline
dolomite vary from 150-1000 microns in size, and are irregular in
shape with indistinct boundaries, some are mottled and ’
recrystallised internally; poorly sorted, partly orientated pellets
and clasts. Matrixs varies from 30% (SR255) to 50% (SR266) '
and consists of microcrystalline dolomite, partly recrystallised,
and unwinnowed, and dolomite cement.

Origin:s The three lithologies are generally coarse grained with variable
concentrations of grains and matrix, and accumulated under slightly
different conditions. The grains are different in shape and
composition denoting different source areas, while the different
concentrations indicate variable energy conditions or possibly
scavenging, SR 253c derived material both from partly siliceous
rocks and partly indurated sediments, and either accumulated nearer
land or from different currents than the other sediments. SR255 and
266, on the other hand; appear to have formed after strong currents
had broken up several different adjacent deposits, and transported
them, together with pelletsy or into a pelletal sand environment.
The presence of carbonate mud may be due to the lack of prolonged
current activity, or to the later reworking of mud layers into the
rudite layers. - The scattered nature of the-graing in SR266 implies
weaker current action and possibly intermittent deposition fram
suspension, rather than rapid deposition, possibly during traction or
local’ turbulencs,

Dolomitisation probably occurred before erosion and deposition, and
possibly penecontemporanaously as the original grain boundaries arse
unal tered,

e
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. Localitys

Se.

SR 257, 16 m. @ 23; from Gecrgina Downs Station.

Photoricrograph: . Fig. 6,

Hand specimen: light brown, ovange-b*own with few algal pellstss

_Thin sections Matxrix, G0%, consiibs of microcrystalline to

mediwm crystalline dolomite, with some eryptocrystalllne areasy
generally not mottied. Grains, 10%, comprise medium to coarse
arenitg algal clasts and pellets of mlicreerystalline dolomits,
flocculent. Soms mottled patchas of microcrystalline to
medium crystalline dolomite exists between walls or rims of

Litholegv: Dolomitic aleal micrite.

& ) seime appear broken or squashed,
cryptocrystalllne dolamita,

Originsg

Localitys

The prevalence of carbonate mud and algal textures suggosts

the lithology formed in shallow warm water, with little oT Nno
current. act1v1ty, pessibly in a mud flat enviromment, " The minor
algal remains may have beer derived by scavenging or current
action, DOlleT“SatLGH was probably penecontemporaneous, .,

SR 267, 12 m. @ 244° fromw Georgina Downse

Photomicrograph: Fig. T

Dolomitic micrite,

Litholog&:
Origs

(microcrystalline dolomite; dololutite?s primary dolomite) = ~

Hard specimens 1light brown, mottled, microcrystalline, with -
mediwm crystalline veins in polygonal to subcircular pattern.

Thin section: Grains: nil,

Matrix: 100%, microcrystalline dolomits,
approximately 50 microns in size with some cryptocrystailine-
areas. Well defined veing of medium crystalline dolomite occourg
moszil¢ is inequigranular, raavys:allised?

The origin of the earbomatd nmud is woknown. Direst
precipitation of dolomiie mud seems rare at present and it is
difficult to find evidence for it from hand specimen or thin
sactlon. The Tire graiisd and generally unifomm nature of the
above rcek dees not suggest lats stage dolomitisation which often

produzes an arhedral mosalc, and there are no syntaxial overgrowbhs,

The. texture is similzr to that of finely crystalline doiomites
being formed at present in the Persian Gulf by penecontemporaneous
alteration of calcite snd aragonite mud (Illing, 1964), before
induration,  -Some carbonate mud may bs transported and deposited
after being formed either by precipiiaiilon or biological aclion
(Cioud, 1962); again dolomitisation could ocumr jush befors or -
after this process. -

The coarser crystalline dolomite im the veins may be a result of
delomitisation and recrystallisation of caleite formed in mud
cracks, or in later tensicne cracks, or in solubtion channelg in a
mors indurated roci,



Fig. 6.

Meeta Beds, showing algal dolomite, with flocculent
algal graing of microcrystalline dolomite in matrix

of microcrystalline to medium crystalline dolomite,
X45, (SR 257), File No. g/8266.

Fig. T. Meeta Beds, showing microcrystalline dolomite
(dololutite? or primary dolomite?), and veining.
X0, (SR 267), File No, g/8265.
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-Loclalitxs SR 268, 114 m. @ 233° from Georgina Dowms.

' Photemicrographs Fig. 8.

Lithologys - Quartzose dolomitic pelmicrite.
, (qua.lr'tzosa .pelletal dolarenite) -

Hand specimens light brown-grey, quartzose pelletal dolarenite,
partly cross—bedded, brown wuartz laminae on the weathered surface.

Thin sections Grains, 80%; Pellets, 75%, cryptocrystalline dolomite,
300-500 microns in diameter, some with medium crystalline core and
thin rims of cryptocrystalline dolomite; some with mixed textures
of above (recrystallised?). artz, 20%, is angular to subrounded,.
fine grained (approx. 250 microns), shows average sorting; is
strain shadowed and rarely microcrystalline. . Some replacement by

-+~ dolomite gives crenulated boundaries. Rare microcline and
plagioclase feldspar occurs. Qoliths and oolitic intraclasts, 5%,
fine grained, approx. 250 microns, .some 500-1000 microns, average
sorting; some eroded ooliths and intraclasts of ocoliths in medium
erystalline dolomite cement, Matrix, 20%, microcrystalline to
medium crystalline dolomitey appears unwinnowed.

Orig' ns The deposit formed as a pelletal sand in a medium to high energy
"7 " environment, where periodic currents eroded and transported
adjacent, partly indurated oolitic beds, and deposited quartz sa.nd.
“The final depositional site may have been of low energy, as the
sediment appears unwinnowed. The dolomitisation possibly occurred
before final deposition, as replacement textures occur in some
pellets, the original textures having been partly obliterated,
but the edges are still intact. The nature of the original matrix
is unknown. 2 5

Localitys SR 260a; SR 260b. ~ 30 m, @ 255°° from Georgina Downs.

Photomicrographis Fige 9.

Lithology: Quartz sandstones.

" Hand specimens brown, medium grained, ripple marked, ‘with clay
pellets, thm beds, -approx. 1! thick.

Thin gection: Graing, 85%; quartz 99%, medi um gra:l.ned (%»—1 mm, )
‘subrounded to rounded (angularlty dus to overgrowths), average
sorting; gram-on-—g:r*@in texture, sutured grain boundaries and triple °
point contacts due to preéssure~solution. Grains comprise unstrained
quartz with inclusions,; strain shadowed quartz, and cryptocrystalline
silica (chert?)., Some tourmaline and possibly zircon occursy .
together with rare feldspar K1%). SR 260b is similar but has a more
uniform grain sizey; more chert fragments and tourmaline. - Some thin
pelléts of -white clay up to 4 mms., in diameter are scattered among
the quartz grains. Matrix, 15%, is a siliceous cément, formed mainly
by overgrowths from quartz grains. The sandstones are average to
well sorted and seem to have been winnowed.
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Origin: The sands probably azcumulstel in skallow water after a period of
: ‘~e¢limatic change oz sligh% uplift whick czused more rapid erosion of
adjacent land., BRipple marks are small, with four, {"~high ripples
occurring within 1 foot on the bedding surface, indicating mors
agitated or shallow water thar during the deposition of the carbonatss.
- In goms cases the boundary w.th the underlying dolomite is a scour
surface implying rapid deposition or spate(?) conditions of currents.

Eastern part of the area (Woodroffe River)

Several more types of dolomite were found in this part of the area,
and although their relationship with those in the north is uncertaing; they are
included to show the variety of carbunate rocks present, vertically and possibly
laterally. '

Locality: SR329 .a & b; 19 m, @ 163° from Georgina Downs. |

Photomicrographs Fig. 10, 11,

Lithologys Dolomitic pelsparite and gquartzose variety.
(Pelletal dolarenite and quartzose; var,)

Hand specimens - light browm-grey, pelletal dolarénite', with
scattered quartz sand in 329b; thin bedded.

Thin section: Grains, 75%y- camprise pellets, intraclasts and
ooliths, The pellets and intraclasts are rounded and oval, and
sometimes squashed; composed of cryptocrystalline dolomite; mixed
microcrystalline and medium crystalline mosalc, -and medium crystalline
mosgaic, surrounded by rims of cryplocrystalline dolomite, Ooliths
occur with concentric layering, and are 4-1 mm. in diameter,

“partly eroded and truncated, and partly composed of dolomite ‘erystsls.
SR 329 contains atcut 5% quartz sand, angular to sub rounded, '
+-1 mn, in size, scattered. Matzix, 25%, cement compcsed of mediuc
crystalline dolomite, drusy growih around grainss; appsrent granilar
‘cement elsewherej well soried, unwinmowed, '

Origins =~ The sediment accumulated in shallow, warm water where strong currem’

action contiauously sorisd =i akwaded oolitns, ani winnowsd ths

" “caxbonate mad. Some of the clasts may have beer derived frum
adjacent areas by erosion, and awms may have formed in the present
area, The quartz fraction is small, btut dencites a slight charge
in conditions. The origin of tis dolomiie cement is unkacwns
possibly original calecite %exturss have been pseudomorphedy or dolomits
was precipitated in ths povs sparss, theugh the latter ssems to be a rare
ocourrencs &b prosests Thks ocliths or pellsis weare protably compacted and
broker before redrysitallisation and dolomitisation,

Localitys SR 326 a, by & ¢ 23 me @ 175° from Georgina Downs.

Photomicrographe Figs., 12, 13, 14.

&J Lithology: Microcrystalline dolomite and madi'lm crystalline dolomits,
b ek (cfe SR 267) (dolmmitis miwite, dololutiie?}

Hand spscimen: 1lgkt browi-gray miwroerystalline dolomite and medium
crystalline dolariis, thinly bedded.






Fig. 100

Meeta Beds, showing dolomitic pelsparite with pellets
and intraclasts, well rounded and sorted; compacted

grains occur in centre and upper centre, recrystallised,
and possibly leached and infilled, X45, (SR 329(a)),
File No, g/8268.

Fig. 11, Meeta Beds, showing quartzose dolomitic pelsparite, with

subrounded quartz and recrystallised pellets (?intraclasts)
from micrite to medium crystalline fabric. Note abraded
sparite (right). X25, (SR329 b), File No. g/8257.



Fig.

Fig. 124 M

13

eeta Beds

showing microcrystalline dolomite.
X245, (R 326(a), File No. g/8258.

Meeta Beds,

showing medium crystalline dolomite

with inclusions of iron oxide and relatively

clear outer parts of crystals due to later
growth. X45, (SR 326(b)), File No. g/8197.



Fig. 14. Meeta Beds, showing microcrystalline dolomite,
dololutite? X45, (SR 326(c), File No. g/B8196.

Fige 156 Meeta Beds, showing dolomitie intra

with clasts of cryptocrystalline dolomite and
some guartz silt in dolomite cament (drusy dolc Lo
around grains). X30, (SR 323(b)), File No, g/8195.
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Thin sections Graings nil,

AT " Matrixs ' 100%, consists of a mosaic of microcrystalline
dolomite, with crystals ranging from 20-60 microns in SR326 a & ¢35 no
relict structures occur in the samples, but patches of slightly coarser
dolomite, and scattered tourmaline grains of silt and fine sand size,
sub rounded, occur in SR326 a. Sample 326 b comprises a mosaic of
anhedrdl and rhombic crystals of medium crystalline dolomite; some
crystals ‘are clear but ths majority have concentrations of iron oxidss
occupying ally, or just the cemtral part of the crystal, and along the
junctions., The clear; outer part of the crystal denotes latar growth,

Origén.h The microcrystalline dolomite may have accumulated as & primary
precipitate, but evidence for this is rare, both in the present and the
paste The textures are very fine grained and relatively uniform,
and suggest penecontemporaneous dolomitisation probably of an )
uncongolidated or partly indurated aragonite or calcite mud, It is

" also possible that the carbonate mud (aragonite, calcite or dolomite)
was transported, possibly during stormg; certain terrigenous grainsg
were possibly derived in a similar way. The coarser dolomite appears
to be a product of later stage dolomitisation as the crystals do not
seem to relate to an original texture; i.e., there are no ghost
structures or textures,

Weat and north-west part of the area

‘In-this part of the area another set of samples were ‘collected. from the
Meeta Beds, at various places along the track from Argadargada Waterholey north-west
to Annitowa Station. - Againg these strata and samples carnnot be related directly
to those from around -Scarr Hill -and the Woodroffe River to the east, and a precise
knowledge of lateral or vertical change is therefore 1ack1ng.

Localitys SR323 b. 33m @ 348, from Arggdargada Station.
Photomicrographs Fig. 15

Lithologys .Dolomitic intrasparudite. _ S ‘ T
. (intraclastic dolorudlte) |

"

Hand specimens llght T owny 1ntrac1as‘l:109 pelletal dolorudite, thinly
he‘ddedo:" ' :

Thin sections. Grains, 60%; congisting of large intraclaclésts fram
3=-7 mms, long and approximately 3 mms. thlck. They are composed of
a)microcrystalline dolomits,

b) silty (quaxtzose} microcrystalline dolomlteo
d) dolomiticepelmicrite (pelletal. dolarenite),
d) algal? flocculerny microcrystallins dolomite,

#

Irregular shapes vary from angular to sub rounded, cylindrical (or cigar
shaped); platy, to: spherical. Pellets vary in size from $-% mm. and
are composed of microcrystalline dolomite (possibly end sections)s; also
o ~ ocdéur in concentrations of T0% packing, ranging from 50-100 microns :
RS Efaecal?) Matrix, 40%s drusy dolomite, and medium ecrystalline granular
' cement? ) do1omite¢_ Well winnowed lithology showing average™ sortlng,

R

Origins The sediment accumulated in shallow warm water, possibly highly saliney
" subject to strong current action capable of erodifig and transporting
the largest .. clasts and preventing the settling of the mud fraction.
The clasts may have come from adjacent partly indurated sediments, buv
‘may alsa:have been derived ‘from beach rock, The variety of clasts
implies Gurrents from variable sourcesy or erosion of thin interbeds of
different types. The dolomitisation may have occurred before final

depogition, and the presence of drus¥ dolomite may indicate primary

pregipitaticn, or earlﬁ diagenesis of high magnesium calcite drusy cement,
with preservatioa of the Texturs.
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Localitys SR 309 a. aDé-m, @ 042° fyom Argadargads Statiow.

Photomicragraphz Fig. 15.

Lithology: Algal stromatclitis dolomiis.

Hand spscimems 1light brown, layered, cclumnar, micruurystalline
doicmiia, thin beds, 6% - I' f“_qx, uoiamdar sections |
approximately 6" in dlameter

Thin sechions’ Grains, nil

_ Algass) consists of alternating layers or laminae of
nicrotrystalline amd slightly coarser crysballine dolomite., The
texture is indistinct and is prohably pa]nmpsest, having been largexy
altered,

Origins In situ growth of algal stromatolites oceuwrs today in the intertidal
' ‘zone and shallow warm waters of Shark Bay, Western Australisg ;
(Logan, Rezsk &.Ginsbuxr urg, 1964). The specimens described are assumél
to have grown under similar conditionsy and they represent a shallow,
near-shore algal flats dolemitisation probably occurred at an early
stage in diagenesis, thus preserving some of the stroma; a similar
process is affecting stromatoliies in the Persian Gulf at present
(I1lling, 1964). Current or wave action was negligible as clastic
' graing are not presernt, Dolarenite crops out telow the stromatolite,
-; and the algae started to.grow on that deposii, The top of the algal
“ bed is planar, supportmng the idea of uniform growta in undisturbed
cond:.t:.ons°

Localitys SR 294 a; 20 m, @ 058 from ﬁrgadargada Station,.-

Photomierograpbhs Fig. 17-

L

Lithology: Dolomiticy siliy chert,

Handuspecimqnz 1igh£’b§own, fine grained, hard, slightly ferruginous,

mlcracrvaualliﬂs delemite crysialsy, with small spois of oxidae
M“tJéﬁr 90%, ciypuogqys,allwhe silicae

Origin: The silica is prohably secondary, and has. ohlauerated all oxigimal
textures, leaving only rsiich quartz sildy dolomiite and ilres oxidess.
Howewer, the ircm oxids may.slso be a:lats shage dlagensiic featurs
whith covurred alemg witk silicifisation during ths lateritisation of
this region, Ths original rock may have bee“ a silty (quartzose)
microcrystalline dolomite,

Thin sectiont Grains, 10%, scatterel quardz sils gvalns snd
- : =)

"

Locaiity: SR 294 by, 20 m, @ 058c from Argadargada Statiom,

Phctomicrograpk: Fig., 18,

Lithelegy:  Siligeous quariz sand stone, ¥

Hand spocimens fine grained, red-broun, sﬂ._ secus, quartz sandstone, |
hard, tight, . .
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Meeta Beds showing well sorted siliceous quartz sandstone
with fibrous chalcedony veins and drusy siliceous cement.
X45 (SR 294 b), File No. g/8192. (x-nicols).

talline dolomite laminae alternating

wi th \';'u'"‘;—’"pr:_‘ 5

coarser crystalline dolomite, X45 (SR 307), File N

194 Tomahayk Beds /showing vague algal stromatolite layers

W
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Thin sections Grains, 80%; quartz, rounded-sub rounded, average sizey
600 microns, well sorted, composed of cryptocrystalline to micro-
‘crystalline silica; and strain shadowed graﬁns. Some grain-on~grain
texture and some suturedwéontacts, many grains have thin rims

(20 microns) of fibrous chalcedony, Overgrowths are rare, Some
microcline and plagioclase feldspar grains are present. 'Cement, 20%,
" giliceous, microcrystalline, drusy and granular; some partizl
development of kidney structure (spherulitic chalcedony) next %o
fibrous rim of. the grains,

Origin: The sediment represents an abrupt change from shallow water conditions
of carbonate sedimentation to conditions dominated by deposition of
terrigenous meterial, The sediment change was probably due to.
changes in climate or stability, and increased erosion, on land,

The deposit is well sorted and winnowed, indicating persistent current
action. Cementation probably occurred before deep burial, as there
are no load castsy and few solution or triple 901nt contacts and
suturing. -

(f TQM&HAHK BEDS :>
b S R

Rock units forming these beds crop out in the southnwestern part of
the area and comprise dolomites, sandstones and siltstones,

Localitys SR 307, 21% m. @ 071° from Argadargada Station.

Photomicrographs Fig., 19,

Lithologxs g;gal stromatolitic dolomite,

Hand specimen: light brown, layered, columnar,Calgal stromatolltes, N
Not in situy columns 1% in diameter, s

Thin section: Orains, nil,

o Algaes oomprise alternating laminae of cryptoérystalline
"7 andislightly c¢oarser dolomite, appzﬂx;mately 20 microns thick,
LKerentatlon is unknown, . A
;5- l] g
Origins They are presumed to have grown in warm, shallow sunlit waters,
possibly in intertidal areasy their relationship to adjacent rocks, is
unknown, (gf. sample SR 309 a, p. g

Lacaii_ms : SR 29" ;, 104 m. @ 247° from Argadargada’ Stations S e s
'SR 291 a & b. 19 m. @ 1207 frem Avgadargada Station. o

Photomicrographss Figs. 20, 21, 23,

Litholicgys Dolomitis pelsparits and quarizose dolomitic pelsparite?
(pelletal dolarenits and quarizose pelletal dolarenite)

Hamd specimer: light hrown, pelletal dolarenitey, medium grained with
aigal stromatolltss and scatiered quartz sand and silt. (SR 291 b.).
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Thin sectioms Grains, 70%, pellets, oollths? palimpsest graims, .
average diameter - 1 mm. (SR 297) and  mm, (SR 291 ag, well

sorted, composed of dclomite rhombs, 50—70 microng in size, but some
have a finer crysialline corey, or finer crystalline rims (SR 291 a).
Concexntrations of iron ozide (1imonite?) form the approximate. .
boundary of the grain. In some with the finer crystalline cores;
single crystals of coarser dolemits are scatiered in the COr'so’

In sample SR 291 b, sub angular quartz silt and fine sand :
(60-100 microns) is scattered and forms layers. Some feldspar,

clay minerals and green tourmaline alsc occur, plus ferruginous
pellets (average 60 microns in sizs). Matrix,' ﬁ%, nediwm crystalline
anhedral calcite (SR 297) and mino: dolomite, 100-150 microns in size,
with a relatively uniform textuhs, gonerally free from iron oxides,

but some occurs as specks in the crystals. In sample SR -291 by

the matrix is anhedral crystalline dolomite, W&uh an avexage sizs

of 100 microns,

Origins The sediment possibly accumulated as a calcareous pellstal or oclitic

: sand in warm shallow water., The relatively good sorting in all.the
specimens indicates persgistent current action, but the variation in
pellet gize may indicats wvariable current strength (ar the different
anal sizes of scavengers if pellets are faecal). The presence of
quariz sand and silt indicates slight changes in climate or ghability

- . of the land, Little else can be determined about the possible
environment as dolomitisation has effectively obliterated much of the

© original texture. The relatively usiform nature of the texture

indicates that dolomitisation probably occurred while the sediment was

partly’ 1ndurated, thus- alicwingxmore thorough saturation by magnesium
solutions..

Localitz% 'SR 308, 21 m. @ 0690 from Argadargada Sﬁation.

Photomicrographs Fig. 23,

3+

Lithologys Oclitic chert.

!!’}'

Hand specimen: browm, grpy q:llcnouq, oolitic arenite; as c'he'r"L
rubble °

Thin section: Grains, 80%, consisting of ooliths (90%) and
peilets (10%). Ooliths are siliceous, 300400 microns in size and
consist of cores of microcrystalline silica; and ocolitic rime of
cryptoerystalline stlica-laminae, slisrnating with layers of fibrous
silica (chalcedony?). Siliceous pellets of cryptocrystalline

. silica, 300-400 microns-in diamster are also present. Matrix, 20%,
comprises microcrysialline to medium crystalline silicay, with
possible drusy crysitals around some grains. '

Origins Oollths are forming at present on the Bahams Barks undef 3ha110w water
_condi tions and persistent-currens action (Newell, Purdy, Imbrle, 1960) .

They are-composed of aragonite snd eventually become.cemented ‘by
calcite, Leaching and infilling ccours in some ooliths (Frledman, 1964)
the infilling consisting of drusy cslcite. In the sample described,
the original texture is completsly silicified and replaced; the age
of the silicification is unknown, The drusy silica may be a prlmary .
precipitate, or have pseudomorphad an original calcite mcu-,a.:ic°



Fig. 20. Tomahawk Beds showing dolomitic pelsparite with nearly
completely altered pellets, dark circular areas of
dolomite rhombs with inclusions and veins of iron oxide,
Matrix is of relatively clear caleite (spari @3 dolomite,

X45 (SR 297), File No, /8190, . -

Fig. 21. Tomahawyk Beds, as above; finer grained, well sorted,
posgibly oolitic, with coarser sparry crystalline
dolomite matrix. X45 (SR 291 a), Pile No, g/8168.
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Localitys SR 282, 10 m. @ 204° frem Argadargada Statiom,

Photomi crogr'aph_s_‘ Fig. 24.

.

Lithologys Siliceous gquartz sandstons.

Hand specimens - browrn, fine to medium grained, hard, 'thii; 'b'e‘dded;"'

Thin sactions Grains, 90%, angular to subangular, poor to .average
sorting, comprisss clesr and strain shadowed quartz graing snd
campouwnd crystalline quaris grainsy bimodsl size exiatsy with the

ma jordty 100-150 miacons. (longest axis)s the largest are 400-~500
microna (apprnx,l 5% of total)s Tourmalize, ' blug green £nd brown,
also occursy together with zircon and some iron oxide.” There is

some point contacting of grains, but few sutures snd pressure=soliution
contacts, Matrix, 10% consists of cryptocrystalline silica, opaque
in ordinary light iéhaleedonie? in parts),; sore clay minerals and
iron oxide -(limorite?). ' 4

!
1

| i

Localitys SR 284 a & b., 8 m, @ _2170 from Argadargada Staticn. —_

Photomi crographs  Fig. 25.

Lithologys Siliéeoua_gua.rt"z giltstone and fine grained sandstone.

Hand sgecimh?_g;s brown—-grey, fine'grained siltstone, banded, shov}ing
mi cro-slumping and fallting; ‘qisirtz sandstone, trown, fine grained,
mottled, thinly bedded, hards:.

%

Thin gecticns Grains, 80%,-fite é;_vained quartz, angular-subangular,
50-75 microns in sizeg occurs.in layers with 80% concentration, alternating
with layers of 10% conceniration; stme slumped layers, some grain-on-grain
- texture; soms pregsurs solution contacts (sutured boundaries); some
~ tourmalines m@ subangular and of silt sizes Matrix, 20%,
variable distribution, cryptocrysftalline in some parts, microarystalline
in others, silica occurs in bands or layers, often forming 90% of the
layer with scattered silt and soms clay minerals and iron oxides Some

. fslumpinga well sorted in the layers, _

Origins These sddiments represent a change from shallow water, pelletal and
oolitic ‘pand deposition to dominantly shallow water deposition of fine
grained terrigenous material,. The fine grade size implies accumulation
far’ from the shore line and source area, and that persistent currents
sorted and transported the ssdiment, :The unit is thicker than
siltstones and sandsiones elsewhsre in the Sheet areay, and this may

i denote uplift of the land rather than climatic or current direction
& :changes. The micro-slumping and faulting also indigates™glightly
unstable conditions. oy .
Soute-easterr part of the area &

Dolomites alse crop oub in the south-eastem part of the area and were .
mapped as the Ninmarco Formatiow. They compiise similar lithologies to those found
in the Meeta Beds, for exampls, microcrystalline dolomite, algal stromatelitic dolomite
intraformational dolocmite breccia and rare oolitic dolarerites with and without
quartz.  Rare vari-colouved siltstones and sandstones-also occus (Milligan, B.M.R.
pel‘So GQMO)» - ' i )

-
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"

MESOZOIC? (UNDIFFERENTIATED)

.. ..~ Rocksy possibly of Mesozoic age, crop out in the southerm-central part
of the area, and consist of coarse quariz sandstones and conglemeratic sandstones;
one sample is described. .

Locality: SR 304, 6% m. @ 075° from Argadargads Station.

Photomicrographs Fig. 26.

Lithologys Siliceeeus, ferruginous, rudacecus, guartz sandstone,

Hand specimen: brown, coarse grained, quartz.sandstone, ferrugirous,.
siliceous with rudite grains and large pebbles, partly cross—bedded.

- Thin section: Grains; 90%, quartiz of bimedal sizes

" a) large grains (30-40%), average size 2 mms., svbangular to subroundeds
"some up to 1.em..long. Congigt of large strain shadowed and clear
quartz, and lithic fragments of quartzite?, many fractured. b) small
grains, 60-70%, .subangulary 4-% mm. in size férming the ground mass;
graimson=grain texture, pressure-selutien centacts (sutured boundaries),
and triple points, result in angular appearance. Poorly sorted, and
unwinnowed, Matrixd 10%, cryptocrystalline silica, with iron oxide
(limonite?), o

Origins The sediment may have accumulated in a fluvial or littoral marine

% n environment, where strong current actioz transported large grains and
pebbles and deposited them without sorting, Some of the large pebbles
of sandstone are well roundedy and discocidal in shape. The
silicification and ferruginisation may have occurred during lateritisation.

TERTIARY? (AUSTRAL DOWNS LIMESTONE) - | t

Limestones comparable to the Ausftral Dowms Limestone (Noakes, 1951),
crop out in the nortkh-eastern part of the area; and two lithologies were found.

Locality: SR 271 a. 20 m. @ 084° from Georgina Downs Station,

Photcmicrograph: Fig. 27.

Lithology: Algal? limestone (dismicrite, autchtvecciated, calcilutite).

Hand specimen: white, light grey, ligh® brown, autcbrecciated?
‘calcilutite,

Thin sectiori: the brecciated psrts consist of fragments of cryptocrystalline
galcité, flocculent and irregular in shape, Many fragments are joined by
thin and irregular shaped "wallwlike! structures of cryptocrystalline calcitey
partly surrounding areas of microcrystalline to medium crystalline drusy

and granular calcite, giving a quasl cellular appearance in parts. They

are not layered and do not form 2 continuous structure.

Origin: The specimen may represent a disintegrated or flocculent algal mass, which

) was subject to soluticn and infilling by calcite cementy or a variety of
collapsed stromatactis structure (Bathurst, 1959). In either case the
environment was one of shallow, warn watsr, suzlit, and supporting algal
growth. The brecciated appearancs doss nod seem %o have resulted from
turbulence in the environment, but from zollapse, i.s. aubobrecciation.
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Locality: SR 271 b, 20 m. at 084° ‘frem Georgina Downs,

' Photohik:rbgi'apha Flg. 28.

Lithologys Quartzose algal St?OE&tOllten.

Hard specimen: white, red, laminsted, hard, tight.

Thin sections layers-oz:laminae of cryptocrystalline calcite,
undulating and alternating with layers of slightly coarse
ﬂmlcrocmystallins calcites vague columnar structures, convex upwards
(1 mm. apart); iron oxide occurs along some layers. 5-10% quartz,
sub-angular, 40-100 microhs in size, is scattered and concentrated
in areas betweer vague co]amnsg

Origins This etruoture ig sxmllar-to the laterally linked forms deseribed
by Logan, Rezak & Ginsburg (1964), which occur at present in the
intertidal zons at Shark Bay, Western Australias. ~ It is assumed that
similar forms grew in shore-line lagoons and on intertidal ‘flats durir
the. Ter+1arya Similar algal forms occur in the Brunette leestone
in the Brunette Downs Sheet area (Nichols, 1963). (The ages of these
limestones were determined by Noakes, (1951) and Lloyd (1963). -

G

: Eor R CONCLUSIONS
BRI S ¥ o T T

During Upper Cambrian times the Sandover Rlver Sheet area was cevered by
shallow warm waters, and a varlety of carbonate and land-derived sediments -
accunulated in a shelf environment This environmert changed from time to time
and periods of carbonate mud accumulat*on ve way to periods of colitic -and
pelletal sand formation (possibly as banks), and more turbulent periods of
intraclastic and microconglomeratic depoaation. A certain amount of mixing of
the. carbonate mud. and the clastic grains may have occurred through scavenging
action. ~At certain other times, due either to slight instability or climatie
and current changes, quartz sand was deposited in shallcw water and, aubjezt 0
wave actiony it also partly scoured the underlying ‘carbonats beﬂs, and was derived
from islands or nearby larger land areas, Similar variations in conditions. anhd
sediments may have also existed laterally as well as vertically, .but this is not
eagily visible, - At’ certain rare inbervalsy; algal stromatolites developed; and may
have flourighed in intertidal areas. Conditions continued to vary in this way and
similar .altérnations from carbonate mud to colitic and pelletal sands etc. occurred
in Ninmaroc.Formation and Tomahawk Bedsg tims, A greater amount of ‘terrigenous material
accumrulated during deposition of the Tomshawk Beds, and possibly the ad;acent land
was more ungbahle at this time,

Dolomztlsat‘on is thought %o have occurred psnecontemporanecusly in most
czsesy as the.textures are preservel. Similar sediments are being dolomitised in
‘the Persian Gulf -at preseni whers the upper 1.5 feet are up to 3000 years old
(I1ling, 1964) The question of primsry dolomite and its existence is difficult - |
to answer as there is no coazlusive evidence of it occurwing at present., .The
pressnce of drusy dolomite in- the samples described, may indicatas prlmary
precipitation -er -the pseudemorphang of calolide textures,

o During'MQSOJOLC? times, very strong fluvial or possibly marine curvents ~
trapsported and deposited large pebbles of quartz and sandstone with qpartv sand
in the southern part of the area. : s %

I fhe-Tertmary? however; a carbonate environment developad whera lime
mud was precipitatsd in shallow 1&&35 or shore-line lagoons, inhablided by some
algaaa . ;



BATHURST; ‘R.G.C., 1959

, 1959

CASEY; J.N., 1959
. CLOUD,; P.E., Jnr., 1962

DU’NHAM, R.d. 9 1962

¢

FOLK, R.L? s 1959

9 -‘1954

F‘RIM, ‘GoMng 1964

ILLING, L.V., 1964

LLOYD, A.R., 1963

. limegtoness

BEFIRENCES -

Dizgenesis in Mississippian calecilutites and

pseudochreccias. J. Sediment, Petrol, v. 295
Pe 363 '

The cavernous structure of some Mississippian
Stromatactis Reefs in Lancashire, England.
Jo_Geols ve- 675 Noo 55 pe506.

New names in Queensland Stratigrapby; N.W.

Queensland, Ausht. oil & gas J. vole 5y
pto 12n.pn 3|'-‘-"360

Environment of calcium carbonate deposition
west of Andros Island, Bahamas, ' U.S. Geole
Survey. Profession al Paper.. 350, '

Classifica‘tion of carbonate rocks according to
depositiomal texture. in Classification of
carbonate rocks. A Symposium. Am. Ass, Petrol,
Geol, Mem, 1. p. 108, '

Practical petrographic classification of
Limestores. Bull, Amsr. Ass, Petrol, Geol.
Vo 436 Po 1e

Some aspects of recrystallisation of ancient
in Abstracts, 49th Annual meeting:
Bull, Amer, Ass. Petrol. Geole ve 48, Noo 4.

Po 525

Early disgenesis and lithification infc&rbdnate
sediment s, Jo_Sxdiment, Petrol. vol. 34, Ne, 4,
Po 1776 ' a

Penemntempo*canﬁows dolomite in the Permian Gulf,
in Abstractis 49th Annual meetings Bull., Amer.
ASSo Pe'tlaoln Geolo Vo 48 NO: 40 Pe 53

Possf_-.‘o].e Tertiary maxine fossils from the
Brunetts Limestene, Barkly Tableland, N.T,
Buv, Mir, Besous. Ausb. Rec. 1963/90 (unpubl, ).

LOGAN, B.W., REZAK, R., & GINSBURG, R.N., 1964 - Classification ani

%

anv.lﬁomazatai sigri Piﬂaa‘ ¢ of algal stromatolites.
Jo GGOTO e _.9 Wo. e Po 68 3

NEwELL, N.Ds, PUB.DY, E.G., & IMBRIE, Jo, 1947 - Bahaman oolitic sande J. Geol,

NICHOLS; R.A.H.y; 1963

s 1964

¥MURRAY, R.C., 1964

vol. 68, No. 5, p. 481,

Sedimertary Pairology of the Alroy & Brunette
Downs Shse’ aress, N.Te Bur, Min, Resouxr. Aust.
Rec. 19€3/69 (wapubl. ) '

Geclogy of tks Sandover River 1z 250,000 Sheet
area, N.T, Bux, Min, Resour, Aust. Rec. 1964/63.

Pregervaiion m bxjmaxy structures and fabrics
in dolomita. A Approaches to Paleoebolo&
(Bds, J. Imbria, N.D, Newsell). <. Wiley & Sons,
Ing. N.Y.




NOAKESy; L.Coy 1951 - Explanatory Notes to the Urandangi 4-mile;
o F - Geological Sheet., Bur, Mix. Resour, Aust.
(out of print; superseded by Ezpla.natory
Notes No. 1. Second edition. Noakes, C.,
Carter, E.K. & Upik, A.A.).

EMI’I'H;K.GQ & VINE; R.Roy, 1960 ~ Summzary of the geology of the Tobermory
' ' 4<mile ‘geological sheet, Butis M:Lnﬁ Resour,
- _ Aust. Reg. 1960/?1 (wpuble)e ~

o f

SHINN, E.A. & GINSBURG, R.N., 1964 - Fommation of re‘eént dolomite in Florida
' and Bahamas, in Abstracts 49th Annial meeting.
. Bu.llp Amero Asso Petrolo Geolo VOla 48. NOo 4a
Po 54T.

" B s ¥ -




	Front Cover
	Table of Contents
	Summary
	Introduction
	Meeta Beds
	Tomahawk Beds
	Mesozoic (?) (undifferentiated)

	Tertiary (Austral Downs Limestone)


	Conclusions
	References
	Fig. 1a
	Fig. 1
	Fig. 2
	Fig. 3
	Fig. 4
	Fig. 5
	Fig. 6
	Fig. 7
	Fig. 8
	Fig. 9
	Fig. 10
	Fig. 11
	Fig. 12
	Fig. 13
	Fig. 14
	Fig. 15
	Fig. 16
	Fig. 17
	Fig. 18
	Fig. 19
	Fig. 20
	Fig. 21
	Fig. 22
	Fig. 23
	Fig. 24
	Fig. 25
	Fig. 26
	Fig. 27
	Fig. 28



