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SEDIMENTARY PETROLOGY OF SOME UNITS FROM  THE SANDOVER RIVER SHLIM AREA N.T.

by

R.A.H. Nichols

RECORDS 1 6 211

SUMMARY

The Sandover River Sheet area was mapped by the Bureau of Mineral.
Resources in 1963, during which time a number of rock samples were collected s
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 sandstone ,and silt stone; very few fossils were found..

The different dolomite lithologies in the LOWer Palaeozoic vary
from microcrystalline dolomite and medium crystalline dolomite, to oolitic,
pelletal and intraclastic dolarenites and dolorudites with varying.amounts
of microcrystalline dolomite matrix and cement. The dolomitisation is
thought to have been penecontemporaneous. The quartz sandstones and siltstones
are generally fine to medit* grained. The Mesozoictsandstones 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 Palaeozoic
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 Tertiarftlimestones possibly formed in shore-line
lagoons•
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INTRODUCTION

The Sandover River 1:250,000 Sheet area is situated in the Georgina
Basin, near the eastern border of the Northern Territory, between latitudes
21 0 S and 22° S and longitudes 136°30 1 E and 13800 1 E.^In 1963, a field
party, led by K.G. Smith, from the Bureau of Mineral Resources mapped the
Sheet area and found units ranging from Upper .0ambrian to Tertiary in age;
these are named the e,Meeii- B-J3>ipomahawk Bed'epeinmaroo Form1ri5n3 Mesozoic?
(undifferentiated), and the AustYal—DowLimestone. 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
(Nichols, 1964).

The specimens are'numbered with the initials of the 1:250,000 Sheet
area (e.g., SR) and a number which has no stratigraphic significance, but is
marked on the air photographs and the 18250,000 map,

The lithologies are described and named in terms proposed by
Folk (1959) which give the dominant grain/crystal, the type of matrix
(nicrite/spar) and the grade size; these are abbreviated to biosparudite,
oomicrite or micrite etc. Dolomitic is inserted in the appropriate cases,(to 100%)
and an _alternative, unabbreviated name is bracketed along side. Certain
diagenetio fabrics or textures are described after Bathurst (1959).

MEETA BEDS
•

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

Ssarr Hill and N. art

Loos_.a...zAt s SR 3, 12m. @ 252° from Georgina Downs Station.

photomichs Fig. 1."

Litholo_as Dolomitic intra elmicrite

(Fossiliferous, intraclastio, pelletal dolarenite).
_

Haz_s light brown, pelletal, intraclastic,La4101
TrromatoliILi55layers in parts; rare Cd11---+- 1" in diameter.

-

Thin sections Grains 60%, mixed pellets and' intraclasts, i-1 mm 9 .
with large platy clasts 3-4 mms. long (1mm thick), composed of
cryptocrystalline dolomite, flocculent, microcrystalline to medium
crystalline; some are composed of pellets and possibly flocculent
algal remains; angular - subrounded, poorly sorted. Thin laminae
of cryptocrystalline dolomite, slightly flocculent-algal stromatolites;
gastropods not sectioned. Mala,c, 40%, mixed microcrystalline
dolomite and medium crystalline cement, poorly winnowed.



• 
The .sediPlent aOC'lID.ulated in very shallow, warm water as n pelletal 
clastic sg,nd~ It was affected by strong periodic C":..U'rents which 
deposi';ed. the large l'Udi te grain!>: and was poasibly intertidal foZ' 
periods, permitt:.ng the growth Cif rrgars=tromatoli-t~(Loga.?'!., Rez.ak 
& Ginsburg, 1964) • . ' Sane "!:9wo::king andlniXing or-the matrix a.."ld 
grains m9.Y bave 'oc;c.;urred by s'c;sve"ngiJlgI the gast ropods Ware probably 
alien to t he site as very few were f otmd. The dolo.TDi tiaa,tion mo.J 
havp. oc(;urred befo:r.' ~ depoffi.t i c,o:.. i. e . in t he ;30u.:rce area. for the 
(:la.sts, a.e replacemer'.t textlU'€!s at'9 abs9!lt in the pr esent l'lo&:li~, 
but some of : the cement may rep:a:esent precipitation of dolcm.:t.te in 
pore spaces, 'or pseudomorphing of calcite cema'lt. (Murray, 1964). 

Loc~litl~ SR "253b, 19 m. @ 2480 from Cecrgina Downs station., 

Photom1cxogt'aphl Fig. 2. 

Li~hology~ palomitic qusrtz sandstl).~. 

" . 

Hw..d speoimen,_ light browe, grey, fin&-medium grained, averaga 
sorting, hard. 

Thin sectionl Craine? 8o~~ quartz (JJ~, dolomite clasts 40%; . 
qU81'tz grains vary in siz.e ·froro 100-150 microns ( longest axis),: 
81'e au):Jangular to subrounded in shape, rarely spherical , and show 

~. ave~age sorting. · They are strain shadowed, clear, compound and 
··cryptocrystalline (cb.ert? ) . In some cases gr.B..iiPon-grain texture 
occurs and grain boundari es are sutured, · due t ·o preseur·3 solution. 

Rare grains of micro cline .fel;.dspar, ~ and blu&-green touxmaline 
occur, forming less than 1% of the ro(.k~ 

Clasts of m:!.cr ocryst.'llline dolomite vary from pelletal to oval ' in 
shape, and from 0.1 - 1.5 mms. in size, they show no inte:::onal . 
structure. !"atrix, 20~ tl;1e ma"tri:t: varies from. cryptocrystalline 
to microcrystalline dolomite whicll may have P81'tly replaced some 
quartz grains. ·Poorly winnowed. 

The sedimont probably a,~cwnu~a"t eO. in s hallOW warm water, nero: land, 
where ·currents of variabl,e strengt.h depoBited quartz sSlld, dolom.i.te 
~lasts and possibly mud. The several types of Quartz· indicate 
d:i:fferent ·SOOUI.'ce -areas s:!'oded by one stream or several streams; the 
d.olomi"te clasts were· eroded from the a9..."I. floor (!ntraclastFl ) or f'rom 
ne!.U'by land (beacll rock?). Little 8OI;ting or winnowing seems too have 
ocqu:rred during ac.:umw.at::. ,):.!· aud th"" cal.'bonate mud may have bea'1-
transpo:= ted 01· pre~ipitate .. i. . The origin of the dolomite is unk.."1Owr..; 
but the clasts I03.,V ha'lS be9:"'l dolomi~1.sed before transport and 
depos:l:-t.i~n., l:l.nd tbe m'~d altered Boon afts!' , a~ the finely crystallfne 
tp..xtu.l"'3 does not sl:::.ow replscemen:t fea.tur;eso 

" ., 



Fig. 1. MeeBed^showing stromatolit:. 7:11ga1 fragment
0:77tto—m-r- and intracdasts in a irtxtu.re of micro-
crystalline do1o7r.:Ite 9 and dol-^cement. X30,

File No. g/827-,

Fig. 2. MPea F^-ftkr

microcrystal:
(gt 253(1.3)) 1

quartz sand.s .

well sorted, in

NOD g/82670^X-TE:::1018)



Fig. 3.^Meeta Beds, showing dolomitic intramicrudite
with large olasts of microcrystalline dolomite (right)
and angular chert grain (left) in matrix of micro—
crystalline dolomite.^X15 (SR 253(c)). File No. g/8264.

MeetaBelay showing^Haclasts of partly
reorystallised micr,-;cry^e dolomite developed
by the apparent 'forcing apart" of beds. X15 7
(SR 255) ; File No.^8271.

Fig. 4.



Fig. 5. Meeta Beds, shoving doL^i. tra
sparudite, with clasts o micrc-
c,ustalline dolomite in dolomite cement
(left) and partly rec:ustallised micro-
crystalline dolomite. X30 9 (SR 266),
File No. g/8259.



Locality: 

Lithology: 

, -

SR -253c, 
SR 255, 
SR 266, 

4. 

19 m. @ 2480 from Georgina Downs 
22 m. @ 2470 from Georgina Downs 
34 m • . @ 2580 from Georgina Downs 

Dolomitic intramicrudite z and intrasparudite. 
(Intraclsstic d~lorudite) 

Hand specimenl . sa 253c 1s a l1gQ..t brown-grey, intrsclastic 
dolorudite with ' large weather¢ cl€l-sts of dolomite and pebbles (! 
of chert.. sa 255 and 266 are light brown-grey, intraclastio 
doloruditss wi th long ''raft-like'' grains and pellets. 

-­. '," 

Thin sections sa 253c; grains, 85~, large, generally rounded 
elongate grains of cryptocrystalline dolomite and microcrystalline 

. dolomite, some"angular, varying in size from 1-5 mIns., poorly 
sorted.· Medium to coarse size grains of cryptocrystalline 

. . ' silici.: (chert?) also occur, 'varying in ·size from 1-5 nuns. 
, ,-

Origi~; 

Grain-on-gr~in text,W's predominates and the . elongate grains are 
not · orienta.ted. MatriX, ·1.5%t comprises' dolomite, 
partly recrystallised; W'lwinnowed. grains. 
percontage v&rie. from 70'/. (511255) to I\Ild conaiete of 
long intra"claSts ' and pellets. The intraclasts are ' generally 
5mms. long, (and up to 20 nuns. in SR266) i nun. thick, and canpoeed 
of pellet dol~enite, 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. ~atr1xl varia. from 3O'/. -(SR255) to 50'/. (SR266) 
and consists of microcrystalline dolomite, partly recrystal1ised, 
and unwiIU10wed, and dolomite cement. . ,-

The three lithologies are generally coarse grained with variable 
concentr~tions "of grains and matrix, . and accumulated under slightly 
different conditione. The gra'1ns are different in sha.pe and 
composi tion denoting different source areas, while the different 
concentrations indicate variable f!Jlergy conditions ' or possibly 
Bcavenging. sa 2530 derived material both from partly siliceous 
rocks and partly indurated sed1m~ts, and either accumul~ted neaver 
land or from different currents than the other sed1ment~. SR255 and 
266, on tpe other hand, appear to have formed .after strong currents 
had broken up several different adjacent deposits, and transported 
them, together with pellets, 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 l~ers into the 
rud1 te layers • . The scattered nature of ' the -grains in SR266 implies 
weaker current- action and posS1"bly interml ttent depoei tion fran 
suspension, ratber than 1'apid deposition, possibly during traction or 
local · turbulenoe. 

Dolomiti sation probably occurred beiore erosion and deposition, &."'ld 
possibly penecontemporaneously as the original grain boundaries are 
unalteredo 

" 



l ·oc:ality: --" . ... 

.. 

sa 257~ 16 m. @ 23,5') from Georgina Downs Statio::. 

!;I.2;~.e li~ht brolm, o!'a~~b::-c'il! with few algal pel l ets; 
sr.:Jl!,e -appear b"!'oke;:'l 01.' sq:>lashel! • 

Thin -sections Uatrix1 90~ oonsi~ts of microcrystalline to 
-;~di~ cry";talllne 'dolomite, with SaIle 9'yptoorystalline areas, 
g6nera;tly not mottled. QFains9 10~ comprise medi um to coarse 
arero.i to;; algal clasts and pellets of microcrystalline dolomi td, 
flocculent. Soma mottled patohes of microCI'ystalline to 
medium erystallina doJIClllit~ exists between walls 01' I'im3 of 
c.r-~"ptccrystalline dolomit-a". 

The prevalence of c3.rbonate mud anq al gal textures sugga£ts 
the lithology formeri. in shallow lo!8.J:'1l1 l-lat 91', with little or no 
curren:t;, activity , possibly in a mud f lat environ:.nent .. -The Lunar 
algal remains may have been. derived by scavenging or current _ 
a.ction. Dolomitisation was p:robably pe..."lecontemporaneouE!. / -

-.§ 

sa 267, 12 m. @ 2440 from Georgina Downs. 

Photom~.crograph t Fi:g . 70 

Li t ho.1oB,ts po lomi ti c mi crit e. 

. ' 

( mtcrocxystalline dolo!!!! te; dololutite?1 prl:mary dolomite) 

!!..¥-.d specY,n.e.D.:' light brol-l'.O_t 'mottled, microcrystalline, with ~ ,: 
medil.'C'l! crystalline veins in polygonal to subcircular patt8l'n. 

Thin sectio:q,: 23:.c;,~: nil. 

- ~.!-~.~~ 100%, microcrystalline dolomite, 
apPl'orlml'J.tely 50 microns in s i ze wi th so~e crypto(;'L'ystallin6 
areaso Well defined. veins of' medi"JID. crystalline dolomi t -e OCC<U' , 
mos;0.0 is inequigranular, l'e.:xy ;5~.'l.lliseCt? 

The o:rigin of the C9.:t-:oonata m,.1d is u.llknown. Direct 
precipitation of dolo.mite mud seems r&'9 at pI'esent and it i s 
Ctiff::' cul t to :'ind eviiiallce foZ' it fl',om hand E'lpect.me.."l o~ tb.i~ 

Sf:lctiO!:"h The f ine g:?a;l;::.ed and ge.."lel'ally urd:f' ollll natuxe of the 
abd'''9 rock does not S'Jegest l ate stage dolomitisation which often 
produ'~68 an o.rl.b.edral mof'.a:lc ~ a"1d thexe a.:r9 no syntaxial overgrowths • 
The . t-oxture is .s:'.mila.= -to t hat of finely c:::'ystalline dolo.mite.s 
b9ing fO::''1lled at -presoc·:~ ;i.n the Pe:rsia..ll Gulf ,by penecontempoI'a.neous 
alterat ion;~ftf calc:its a.:n.d a.ra.gonite mud (Illing~ 19'64), before 
L'lduration. -· ~ Som:e oaxbo!l9.te m;.:d may 'b~ t r a..-isportsd a"ld deposited 
aftar being formed eit her b,y pr ecipitet!on or biological action 
(Cloud, 19(;2); again dolomitisaticn could OCl0UJ.' just before or 
afts:c -Chi 8 pI'oce ss. 

Tile coarser c;:rystal1 jJ3~ dolomite i n the veins mv be a resuJ:t of 
dolomitisation and :r:ero.'ystallisa:tion of calcite fomed in mud 
cracks, or in later tensio~ cracka, or i n solution channel s i~ a 
1l'.QI'e indurated r ock. 

- ,'''-



Fig. 6. Meeta Beds, showing algal dolomite, with flocculent
algal grains of microcrystalline dolomite in matrix
of microcrystalline to medium crystalline dolomite.
X45, (SR 257), File No. g/8266.

Meeta Beds, showing micro(,ryalline dolomite
(dololutite? or primary dolomite?), and veining.
X30 ) (SR 267), File No g/8265.

Fig. 7.



lacal_itzs SR 268, 111 m. @ 233° from Georgina Downs.

•Photomicro,Raph.s Fig. 8.

Litholoas

(quartzose pelletal dolarenite)

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

Thin sections Grains, 80%; 119.22212, 75%, oryptocrystalline dolomite,
300-500 microns in diameter, some with medium crystalline core and
thin rims of'cryptocrystalline dolomite; some with mixed textures
of above (recrystallised?). quartz, 20%, is angular to subrounded,
fine grained (approx. 250 MiCsons), shove average sorting; is
strain shadowed and rarely microcrystalline. Some replacement by
dolomite gives crenulated boundaries. Rare'microcline and
plagioclase feldspar occurs. Ooliths and oolitic intraclastz, 5%,
fine grained, approx. 250 microns, some 500-1000 microns, average
sorting; some eroded ooliths and intraclasts of ooliths in medium
crystalline dolomite cement. Matrix, 20%, microcrystalline to
medium crystalline dolomite, appears unwinnowed.

Origin: The deposit formed as a pelletal sand in a medium to high . energy
" environment, where periodic currents eroded and transported
• adjacent,. partly indurated oolitic beds, and deposited quartz sand.

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.

Loc.241...z.its SR 260a; SR 260b.." 30 m.^255° from Georgina Downs,

Photomicromaks Fig, 9.

Liaolzas guartz sandstones,

lia_a_mes:L_..mens brown, medium grained, ripple marked r -with clay
pellets, thin beds, .approx. 1' thick,

Thin sections Grains) 85%1- quartz 99%, medium grained (i-1 mm.)
eubrounded to rounded., (angularity due to overgrowths), average
sorting; grain-on-gin texture, sutured grain boundaries and triple
point contacts due to pressure-solution. Grains comprise unstrained
quartz with inclusions, strain shadowed quartz, and crypt ocrystalline
silica (chert?). Some tourmaline and possibly zircon occurs,
together with rare feldspar :1%). SR 260b is similar but has a more
uniform grain size, morechert fragments and: tourmaline, • Some thin
pellets of whiteclay up to 4 mms, in diameter are scattered among
the quartz grains. Matrix,. 15%, is a siliceous cement, formed mainly
by overgrowths from quartz grains. The sandstones are average to
well sorted and seem to have been winnowed,
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The . sa..'1.ds probably a-::~C'.;;muJ.s.tei in shsllow water after -9. pe:riod o:f 
. 'cl imatic chqe 0:::" slight uplift lihich cailaed more rapid erosion of 

adjacent land. Ripple ma.rk'S are small~ with four, 1 "-high ripples 
occllI'ring within 1 foot on the 'be1d~tlg sw>face, indir:at~ng mm's 
agitated or shallow yater tl:.ar. dm i n,g the depos::..tlov.. of the carbonates. 

- I n some cases · the bour.d.ary· 'llY-.th the underlylng dolomite is a. scrmx 
surface implying r api d deporo:Uo::! or spat s (?) condi tiona of ct:i.:::~errt 80 

Eas"tern part of the area. (Wo\,)droffe Riv 9:r- ) 

Several more types of d:)lomite lrJ'eI'e found in this part of the area. , 
and although thetl' relationahip 'With thOSB i~l t.he north is Ullcertain, "they are 
included to show the variety of caJ:'bonate l"ocks presen:tv ·;ertlcall.y, Sli.d possibly 
laterally. 

Locality: SR329 ·a & b; 19 m. @ 1630 from Georgina Downs. 

Lithology: Dolomitic pel§E.ari "..:e 8Jl.d g;;:al."t .~ose variety. 

(Pell.e·tal dolarenite and quartzose, var.) 

Origiri3 . 

Hand specimen • . l ·1ght br01N21- grey, pelletal dolarenite', with 
scattered quar.tz sand in ')29h; thi~ bedded. 

Thin sectiom grafnb 75%' · ccm.pris9 pellets., intraclasts and 
oolitlls. The pellets 'and intraclasts are rounded and oval, and 
sometimes squashed, ciomposed of cryptocrystalline dolomite, roned 
microcrystalline and medium Ol'ys~al1ine mosaic, 'and medium crystaUifJ-e 
mosaic, sUl:rounded by rima of e.ryp::'ocxyatalline dolomite. Oolitb.s 
oeow.' wit.h concentric layering, 8l!d are i--1 mm. in diameter, 

- partly eroded and t runcated., and pal.'tly composed of dolomi te · eryst91 .~ .. · 
SR 329 contain3 al":Ci.1.t 5% qUa::'t~ sand j a.ngula.r to suh !'C'l..m.ct.ed, 
';-1 mm. in si ze, scattered. Mat::i y 25%, Cemlsnt clJiDp-:sed of med:!.UiI. 
crystalline dolOmite, druoy gI.'owtb arou:..'ld e.T~"la ; apps;ret'.:t gra."I1:;la ::­
'cement elsewh9l.'e j well so:o .... ad, "G_':llii..'?nowed .. 

The 'sediment ac~-..ua.tsd.· in shaJ.low, warm ' wa"ter WC91'e stro:."1g C".JTJ:''3n~ 
aotion 'continuously sOr:Z~d .9r.:<i !tCJ.·ada::i oolitil .~, a...'li w:.nnow-=d t!:l 3 

. cal.'bonate m'J.d. Some of tile clasts may have beer_ df\l:'ived f2'Clln 
adjacent a1'e8.3· by erosion, and :";'!-::ms may ha.~/e formed ' in t he p:'eaen:-h 
area • . . The qua=-t z f):s.c"t:!.o:1, i3 SlM1.l , ·b.l.t denotes a slight ~b.w._·ge 
i n cond.:'..tions. The oJ.'ig-l.'l of t !:.s dolomite c~e!!..t; is "i.l!lkllc.W!:, 
possibly .. original calci ts i;extU::"8::l have been pseudomo:rpb.ed,. or dolomi t~ 
was precipitated in tb.9 po:::"s 5p~.J~S, though tha latter seems to be a rare 
OCOill'rence at p::,ss·e::.·t.. The oeli tr.s or pellets we:re p!'obs.bly compacted and 
b!-olt"_sn. before :r-e..:reystsllis9.t:'-o!l ~1 dolomitisatiO'.::.. 

sa 326 at b t & c. 23 m. @ 1750 
·fio,El. Georgina Downs. 

lis!!d spe£.;!.'!U~ l :~gi,.t bro",«:~-gr.\~y Il\:!.cr.:.'ocry s"t."i.lline dolem..t te and medium 
c::.'ystalline ;iolo;.r.i!; e , thi.r.ly bedde-i. 



Fig. 8, Meeta Beds,^showing quartzose dolomitic pelmicrite,
with subangular-subrounded quartz and partly to
wholly recrystallised pellets and intraclasts,
in a partly ecrystallised and dolomitised7 matrix.
45, (SR 268), P97r, Ncs,^8260.

Fig, 9. Meeta Beds, shc -clx.g ILedium graix,ed, qua .ztz.,
subrounded, average - well sorted, with
siliceous overgrowths forming silica cement.
X45 9 (SR 260(a)), File No.^8270.



Fig. 10. 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 1 (SR329 b), File No. g/8257.



Fig. 12. Meeta Beds, showing microcrystalline dolomite.
X45, (SR 326(a), File No. 0258.

yeeta 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. 13.



Fig. 14. Meeta Beds, showing microcrystalline dolomite,
dololutite? X45, (SR 326(c), File No. g/8196.

Fig. 15. Meeta Beds, showing dolomitic intrasparudite
with clasts of cryptocrystalline dolomite and
some 4uartz silt in dolomite cement (drusy dolomite
around grains). X30, (SR 323(b)), File No, g/8195.



8.

Thin sections Grainss 11410

Matrix2 :100%9 consists of a mosaic of microcrystalline
dolomite, with crystals ranging from 20-60 microns in SR326 a & c; no
relict structures occur in the samples, but patches of slightly coareer
dolomite, and scattered tourmaline grains of silt and fine sand size,
sub rounded, occur in SR326 a. . Sample 326 b comprises a Mosaic of -
anhedral and rhombic. crystals of medium crystalline dolomite; some
crystals 'are clear but the majority have concentrations of iron oxides
occupying all,' or just the central part of the crystal, and along the
junctions. The clear, outer part of the crystal denotes later growth.

Ori_t4a..t.t The microcrystalline dolomite may have accumulated as a primary
precipitate, but evidence for this is rare, both in the present and the
past. The 'textures are very fine grained and relatively uniform,
and suggest penecontemporaneous dolomitisation probably of an
unconsolidated or partly indurated aragonite or calcite mud. It is
also possible that the carbonate mud (aragonite, calcite or dolomite)
was transported, possibly during storms; certain terrigenous grains
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.

West and north-West part of the area 

.In , this.part:ofthe area another setof samples were :collectedfrom the
Meeta Beds, at various places along the track from Argadargdda Waterhole9_north-west
to Annitowa'Station.• Againv these strata and samples cannot be related directly
to those fromaround . ScarrRill.and the Woodroffe River to the east, and a precise
knowledge of lateral or vertical change is therefore lacking.

Localitys^5R323 b* 3.3 m. @ 348° from Argadargada Station.
.110:22ELE2JEWV rig° 15 .

LithoioW .poloaitic ins erudite.

(intraclastic dolorudite)

Hana6.2pecimens light brown,intraclastio,pelletal dolorudite, thinly
beaded...

,
Thin section's Grain 60%;^consisting of large intraclaclasts fromz;^.----. - .,',9
3-7 mms, long and approximately 3 mms. thick. They are composed of
a miorocrystalline dolomite*^.
b silty (quartzosel microbrystalline dolomite*
0 dolomitio.pelmicrite .(pelletal.dolarenite).
Oalgall flocculenI microcrystalline dolomite.

Irregular shapes vary from angular to sub rounded, cylindrical .(or cigar
shaped), platy, to., spherical. Pellets: vary in size from i-imm. and
are composed of microcrystalline dolomite (possibly end, sections); also
ocdur in concentrations of 70% packing, ranging from 50-100 microns^.
(faeOal?)^•MatAz, 4014 drUsy dolomite, and medium crystalline granular
(cement?) dolomite. Well winnowed lithology showing average - sorting..^. 

• airia^The sediment accumulated in shallow warm water, possibly highly saline,
subject to strong current action.capable of erodigi and transporting
the laigest^°lasts and preventing the settling of the mud fraotion.
The olasts may have mime from adjacent partly indurated sediments, but
may alscOaaVe been derived from beach rock. The variety of*clasts
implies:Currents from variable sources, or erosion of thin interbeds of
different types. The dolomitisation may have occurrea before final
deposition, and the presence of drusy dolomite may indicate primary

, precipitation, or early diagenesis of high magnesium calcite drusy cement,
with preservation of the texture.



9.
.,„

LocalitY8^SR 309 a.^20 -irk. @ 042° from Argadargada Station.
PhotomieTop^Fig.'16.

Lith2lozs Al al . stromatcliti.o dolomite.

Handspecimens light brown, layered,. columnar, Microcrystalline •
dolomite, thin beds, 6" -1 tL1:;k, columnar sections
approximately - 6" in diameter. , . • '

Thin sections - Grain5 nil
Laa...,es consists - of alternating layers or laminae of

MicroCrystallipe a d slightly coarser crystalline dolomite. The
texture is indistinct and is Trobably palimpsest, having been largely
altered

EnAl.As In situ growth of algal stromatolites OMITS today in the intertidal
- zone and shallow warm waters of Shark Bay, Western Australia
(Logan, Rezak 80.Ginsburg, 1964). The specimens described are assumél
to have grown under similar Conditions, and they represent a shallow,
near-:shore algal flat; delomitisation probably occurred at an early
stage in diagenesis, thus ,preserving some of the stroma; a similar
process .is affecting stromatolites in the Persian Gulf at present
(Ming, 1964). Current or wave action was negligible as elastic

• .grains are not present. Dolarenite crops out below the stromatolite,
-^and the algae -Started togrow on that deposit. The top of the algal

bed is planar, supporting the idea of uniform growth in undisturbed
conditions'

Localityt SR 294 a, 20 m. @ 058° from Argadargada Station. -
pliotonligr_c4ELaills^17

Littalaus

0IALL;,s

Handns light brow^ nous.n, fine grained, hard, slightly fez

 sections Grains ) 10%, scattered quart2 silt grains,
mierocrysta/line dolomite crystals, with small spc/Js of iron oxide.
Mat.2ix0 90%9 - eryptocrystal2ine silica.

The silica is probably secondary, and has .obliterated all original•,^.
textUres, leaving only relict quartz silt, dolomite and iron oxides.
However, the iron oxide may_ . also be a,lata stage•diagenetio feature
which occurred along with silicification Thing the lateritisation of
this regiono The original rock may have been a silty (quartzose)
microcrystalline dolomite.

Locali^SR 294 b, 20 mo @ 058 trom'Argadargada Station,

Photo^oah rig° 18 °

Silice.zla_wrtz san,dstone.

liaA1,..uec.plon fine gaine3. 9 ref:I-brown, siliceou s, Quartz sandstone 9
hard9.tighte.



l'ig. 16. 

l'ig. 17. 

Meet s Beds. showing reliot textures in algal. stromatoli t. 
(microcrystalline dolomi t. in vague lay-era with 
intervening l .... er. of finer arystollino dolomi to). 
X45, (SR 309(0) , l'ilo No. ~8194. 

Meeta BedsJ showing dolam1t10 ferruginous chert , with 
i:ron oxide and microcrystalline dolan te in 
cryptocrystalline siliceous matrix. 145, (SR294a), 
Fila No. W8193. 

- --------------



Fig. 18.^Meeta Bedsit, showing well sorted siliceous quartz sandstone
with fibrous chalcedony veins and drusy siliceous cement.
X45 OR 294 09 File No. g/8192. (x—nicols).

Pig. 19. ToMahak Bed showing vague algal stromatolite layers
th cryptocrystalline dolomite laminae alternating with

coarser crystalline dolomite.^X45 (SR 307), File No g/8191.



Thin sections Grains, 80%, quartz, rounded—sub rounded, average size,
0 .microns, well sorted, composed of cryptocrystalline to micro-

•cTyPtalline silica, and strain shadowed grains. Same grain—m-grain
texture and some suture4,Contagts; many grains have thin rims
(20 microns) of fibrous chalcedony. Overgrowths are rare. Some
microcline and plagioclase.felAspar grains are present. 'Cement t 20%,
•siliceous, Microcrystalline, drusy and granular; some partial
development of kidney structure (spherulitic chalcedony) next to
fibrous rim of the grains.

Ori_....12,1Z8 The sediment represents an abrupt change from shallow water conditions
of carbonate sedimentation to conditions dominated by deposition of
terrigenous material. 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 casts, and few solution or triple point contacts and
suturing.

//TOMAHAWK REF§:7
.^.

Rock units forming these beds cop out in the south-western part of
the area and -comprise dolomites, sandstones and siltstones,

Locality,s^SR 307 9^m. @ 071 ° from Argadargada Station.
Photomicrographs Fig. 190

LitW2Ifszs Algal stromatolitic dolomite.

Hanajauln.s light brown, layered, columnar algal stromatolites,
Not in situ; columns 1" in diameter.

• Thin sections Grains nil.

Alga_e) comprise alternating laminae of cryptoOrystalline
and'siightly Coarser dolomite, approxpately 20 microns thick,
Orientation ip unknown,^ 1

alizzl_as. They are pTesumed to have grown in warm l shallow sunlit waters,
possibly in intertidal areas; their-relationship to adjacent rocks,, is
unknown. (cf. sample SR 309 a, p.9 )

1
Localkas : SR 297 2 10iLm. 9 247° from Argadargada'Station.

.SR 291 a & b. 19 m.:@ 120 0 from Argadargada Station.
Photoniamlass Figs. 20 9 21, 22

Litholoas^Dolomizalt.e and uartzose dolomttln_pelwAte?
(pelletal dplarenite and qaartzose pelletal dolarenite)

Hand s ecim;sn light brown, pelletal dolarenite, medium grained with
algal stromaVolites and scattered quartz sand and silt. (SR 291 b.).



Thin sec·tiSp, .. Gra,¥l.!b 10%~ pellets1 ooli the?? palimpsest grains, 
average diaroete= -' 1 mm. (sa 297) and t lD!.Il. (SR 291 a)., wa.ll · . 
sorted, composed ·of dolomite rhombs , 50-70 .microns' in size, 'but seme 
have a finer crystalline cor er or finer c..-r.Ystal l~ne rims (sa 291 a) . 
Conce~trations of i ron o:xide tlimoni te?) fo!'!ll the approrlmate .·- ' 
boundary '0+ the grain. In some with the finer crystaliine c'bres~ . 
single crystals of 'coarser dol omite are scattered in the cor-s·. 
I n sample SR 291 b, sub angulax quartz silt and fine gal').d . : 
( 60-100. miCl'cns) is scattered .and forms la.yers. Some f81dspa:r' ~. 
clay minera l s and green t ourmaline al so occur, plus ferruginous 
pell.ets (average 60 microns in si z'S) . Matrix9" YY~,- medium crystalline 
anhedral calcite (sa 291) and mi..'1o::, dol omi te , 100-:150 microns i:o size, 
with a relatively Ul'l..ifoxm te:iture~ g9neJ:ally free from. iron 'oxi'des, 
but some occurs as species in the crystals. In ' f\B.IlI.ple sa -291" 'b, 
the matrix i s anhedral crystalline dolomite, with a:l aV"e:r'age si~6 
of 100 micronso 

The sediment possibly accu~u1at9d as a calcareous pelletal or oolitic' 
. sand in warm shallow water. The relatively good sorting in al~ . the 

specimens indicates per~stent c-o.U're.'1t action, but the .. vari'a-t-i9n in 
pellet .size may indicate yariable current stxength'"(or 'the different 
anal sizes of scavengers if pellets are faecal ) : The presence of 
quart:i :pand . and silt .~ndio'3.tes slight changes in climate or stability 
of· th'e iand~ Little else can be determined a.bout the possible 
envlronm.ent as dolcmitisati on has effectively obliterated much of the 

. or.j·g1nal t"erlure.. The relati vely uniform nature of the texture 
i ndicates.' that dolomitisation probably OCCUlTed while the sediment was 
pa~·tly indUrated, thus ·allowing'.more t horough saturation by magnesium 
sol utions. ~ 

Locali tzs . SEt 308~ 21 m. @ 0690 fI' om krgada-rgada Sta-l:;ion. 

Photomicr ograph s Fi g. 23. 

Lithology. 

Har..o. spe(;ime.'!: brown, grey·.s:i.liosous, ool.it:tc·' arenite , as chert 
rubble. 

~n secti Qn; Gra~, 80%, consisting of ooliths (90%) a'!d 
pellet.s (1P%). Ooliths are s.iliaeousk 30()....400 microns in size and 
consist of corea of microcrystalline silica~ ' and oolitic rime of 
cryptocrystalline sili ca-la'T...~na.e , e.l t erna:\;,ing wl ~h lay61's of fibrous 
silica. (chal cedony? ). ' Siliceous pellet s of t'Xypt oC::1.'ysiialline . 

; .§ilica, 300-400 micron6~in di 8.1li.s ter a.re a l so ' pl.'esent. Matr.;';" 20%, 
comprises microcrys~gllin9 to medium crystalline silica~ with 
possi.:pl.e .d.rusy crysi;.als aroU!ld, some .grams. 

Ooli ths. are forming at p:reser.~t C~ the Bahama DW.kS u."ldei- ·· s)lallow water 
conditipns and persistent " curre:o:~ action (Newell, Pw..'dy , Imbrie, 1960). 
They are:' composed of a.:r.'agoni te .s,y~d eventual ly ·become . cemented 'by 
calciteo Leachi ng a"l'ld infilling OCCW:-s i n some ooliths (Friedman, 1964) 
t he infilling consi sting of druey C'alcite. In the sa."O:ple desc:ribed, ' 
the o:r'~g-lnal textU!.'9 is completely silicified a!!d repl'~cedJ the age 
of th9 s.i.li.cification i s U!.'lkno~. . The drusy ai.lica may be a primary 
preoipi t a te, or have pseudo.morphad a..""l original cal c! te mosaic. '.' ! 



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 calcite (spar an dolomite.
X45 (SR 29^File No gLt9O .

Tomahawk Beds, as above; finer grainewell sorted,
possibly oolitic : with coarser sparry crystalline
dolomite matrix.^X45 (SR 291 a), File No. g/8188.

Fig. 21.



Fig. 22. Tomahawk Beds showing quartzose dolomitic pelsparite with
vague pellets of cryptocmystalline dolomite, quartz silt
and sand, and microcrystalline to medium crystalline
dolomite matrix.^X45 (SR 291 b), File No. g/8187.



Fig. 23.^Tomahawk Beds, showing oolitic chert, with ooliths
of crypto—microcrystalline silica, in drusy siliceous
cement.^X45 (SR 308), File No. g/8189.

Tomahawk 13.2.4.2., showing siliceous quartz sandstone, with
angular fine grains and coarser well rounded onet,
average surtMg.^X30 (SR 282), File No. g/8261,,

-

Fig. 24.



Lualuz;^SR 282, 10 m. (4) 204 ° from Argadargada Station,
11.9121122aWaks. Fig. 24°
Eiti.....2.21.sz.0 •

 

Siliceous uartz sandstone,

  

Hand specimens - brown, fins to medium grained, hard, thin bedded.

Thin sections Graipz 9 90%9 angular to subangular, poor to average
sorting, comprises clear and strain shadowed quartz grains and
compound crystalline quarto grains; bimodal size exists, with the
majority 100-150 microns,(Iongest axis); the largest are 400-500
microns (approx.. 5% of total): Tourmaline, , blut: greenAind brown;
also occurs, together with zircon and, some iron oxide. / There is
some point contacting of grains, but few sutures and pressure-solUtiOn
contacts. .Matrix, 106 consists of cryptocrystalline silica, opaque
in ordinary light (chalcedonic? in . parts), same claY minerals and
iron oxide.(limonite?).

fr

amUzs^SR 284 a & b., 8 m. @ 217° from Argadargada Station.

PhotomicrocatIss Fig, 25.

Litlaaloas SiliceaUs_ uartz silt stone and fine ained sandstone,

uzu4as brown,-grey, finegrained,ailtstone ; banded, showing
. micro-slumping and fAlting;:iiAMz sandstonev brown, fine grained,
mottled, thinly bedded, hard;

"Thin sections 2E24=0 82%,%fine ,ained quartz, angular-subangular,
50-75 microns in size; oecursin layers with 80% concentrationl •alternating
with layers of 10% concentration; sane slumped layers, some grain-on-grain
texture, some pressure solution contacts (sutured boundaries); some
tourmalines an zircons, subangular•and of silt size. tlaalz, 20%,
variable,distri.ution, cryptocry6kalline in some parts, microcrystalline
in bthere, silica occurs in bands or layers, often forming 90% of the
layer with scattered silt and some clay minerals and. .iron oxide. Some
slumping; well Sorted in the layers,

alalal These sedimentS represent a change from shallow water, pelletal and
oolitic 'and deposition to dominantly shallow water deposition of fine
•grained terrigenoue material.. The:fine grade size implies accumulation
far - from the shore line and SOUrce area,. and that persistent currents
sorted and transported the sediment. The unit is thicker than

• siltstones and sandstones elsewhere in the Sheet area; and :this may
denote uplift of the land rather than climatic or current direction
changes^'The_micro7 slumping and faulting also indigateteAlightly

South --eastern 0.1LLA, the area

Dolomites also crop out. in the southeastern part of the area and were
mapped as the Ninmaroo Formation. They comprise similar.lithologies to those found
in the Meeta Beds; for example, microcryStalline dolomite, algal Stromatglitic dolomite
intraformational dolomite breccia and rare oolitic dolarenites with and without
quartz. Rare vari-coloured siltstones and sandstones-also occur (Milligan, B.M.R.
pers. Comm.).

unstable conditions.



1110EISLONDIFFERENTIATED)

e - Rocks, possibly of Mesozoic age,•crop out in the southern-central part
of the area, and consist of coarse 'quartz sandstones and conglomeratic sandstones;
one sample is described.

Locality: SR 304, 6- m. @ 075° from Argadargada Station.
Photomicroqapiv Fig. 26.

Litholegy: Siliceous ferr inous rudaceous uartz  sandstone.
ee-

Hand skecimen: brOwn, coarse grained, quart sandstone, ferruginous,.
silideous With rudite grains and large pebbles, partly cross-bedded.

. Thin section: Grains) 90%, quartz of bimodal 'size;
4 . 1arge - giains . (30-40%), average size 2 mms., subangular to subrounded;
some up to 1.cm..long.^Consist of large - Strain'shadowed and clear
quartz,' 'and lithic fragments of quartzite?, , many fraCtured. b) small
grainsi 60-70%,..subangular, -4,---grmpl e in size farming the ground mass;
grain*..on. ,grain teiturp,.pressure,salution contabts (sutured boundaries),
and triple'points, result in angular - appearance. 'Poorly sorted, and
unwinnowed.: Matrix; 10%, crypt ocrystalline silica, with iron oxide
(limonite?). : •

The sediment may have accumulated in a fluvial or littoral marine
environment, where strong current action transported large grains and
pebbles and deposited them without sorting.^Some of the large pebbles
of sandstone are well rounded, and discoidal in shape. The
silicification and ferruginisation may have occurred during lateritisation.

TERTIARY? SAUSTRAL DOWNS LIMESTONE)

Limestones comparable to the Austral Downs Limestone (Noakes, 1951),
crop out in the northeastern part of the area, and two lithologies were found.

Locality SR 271 a. 20 m. 084 ° from Georgina Downs Station.
pileetcli..2.4zocapLa.: Fig. 27.

Litle_acH_eozy Algal?, limestone (dismicrite, autcbrecciated, calcilutite).

Hand specimen: white, light grey, light brown autobrecciated?
cal cilutite

Thin section: the brecciated parts consist of fragments of cryptocrystalline
Calcité, -flOcculent and irregular in shape. Many fragments are joined by
thin and irregular shaped "wall,-like" structures of cryptocrystalline calcite,
partly surrounding areas of microcrystalline to medium crystalline drusy
and granular calcite, giving a quasi cellular appearance in parts. They
are , not layered and do not form a continuous structure.

1-JELM^The specimen may represent a disintegrated or flocculent algal mass, which
was subject to solution and infilling by calcite cement, or a variety of
collapsed stromatactis structure (Bathurst, 1959). In either case the
environment was one of shallow, warm water y sunlit, and supporting algal
growth. The brecciated appearance does not seem to have resulted from
turbulence in the environment, but from collapse, i.e. autobrecciation.



Fig. 25.^Tomahawk .1.192L, showing fine grained siliceous quartz
sandstone with silty layers and iron oxide, and
siliceous matrix. X50, (SR 284 a), File No. g/8186.
(ord. light).

Fig. 26. 111.2=21S(undifferentiated) showing coarse grained
siliceous, ferruginous sandstone with rudite grains
of fractured quartz and ?qUartite. X45
(SR 304), File No. g/8185. (1&.nie31s)i.



Fig. 27. Tertiaralal Downs Limeston, ui_Jwing flocculated
algal? fragmea7757707;71:1W and possible cellular
structures (medium cryptocrystalline drusy calcite partly
surrounded by walls? of cryptocrystalline calcite.) X45,
(SR 271a), File No. g/8182.

Fig. 28. Tertiaraluptral Downs Limestonb Saawing layered algal
stromatolite in cryptocrystalline calcite, with scattered
quartz sand. X45, (SR 271b), File No. 0182.
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•
SR 271 b. 20 m. at 084° 'from Georgina Downs.

pj2.2 ,1211.9"2.112L.: h.s Fig. 28.

Litholaas Quartzose algal stromatolite0

and_imu.imens white, red, laminated, hard, tight.

Thin Sections layers'or,Taminae of cryptocrystalline calcite,
undulating and alternating - with layers of slightly, coarse
microcrystalline calcite; vague columnar structured, convex upwards
(1 mm0 apart); iron oxide Occurs along some layers.^5-10% quartz,
ea-angular, 40:-100 midrons in,size,' is scattered end concentrated
in areas between vague columns °

This struoture iseimilar-to the laterally linked forms described
by Logan, Rezak & Ginsburg (1964), which occur at present in the
intertidal one at. Shark Bay, Western Australia. • It is assumed that
similar forms grew in shore-line lagoons and on intertidal flats during
the:Tertiary. Similar algal forms occur in the Brunette Limestone
in the Brunette bowls Sheet area (Nichols, 1963). (The ages Of these
limestones -were determined by Noakes, (1951) and Lloyd (1963).

CONCLUSIONS

During'UpPer Cambrian times the Sandover River Sheet area Was Oovered by
shallow warm waters, and a variety of.carbonate and land-derived sediments •
accumulated in a shelf environment. This environment changed from time 'to time
and periods of •carbonate'mud accumulation gave way to periods ofooliticand
pelletal sand formation (possibly as banks), and more turbulent periods of -
intraclastio and microcanglomeratic deposition. A certain amount of mixing of
the carbonate mud.and.the.clastic grains may have occurred through scavenging
actiOn ..:;.At,cemtein,other-times,,due either to slight instability or climatic
and current changes, quartz sand Was deposited in shallow water and. subject to
wave action;: it also partly scoured 'the underlying 'carbonate beds,. and Was derived
from islands or nearby larger land' areas. Similar Variations in conditions.and
sediments may have also existed laterally as well as vertically, .but this is not
easily .visible' At' certainrare intervals, algal etromatolites develoPed, and may
have_flouri4hed-in intertidal areas. Conditions continued to vary in this way and
sikilar.alternations from ' carbonata mud to oolitic and pelletal sands etc0 occurred
in Ninmaroo_Formation and .Tomahawk Beds time. A greater amount of lerrigenous materia3
accumulated .during .deposition of the Tomahawk Beds, and possibly the adjacent land
was more unstable at this time

Dolomitisation is thought to have occurred penecontemporaneously in most
cases, as the.textures are preserve/.^Similar sediments are being dolomitised in

-the Persian Gulf. at ^where the upper 1.5 feet are up to 3000 years old
(Iiling, 1964). The question of primary dolomite and its existence is difficult
to answer as there is no conclusive evidence of it occurring at present. .The
presence of drusy dolomite in-the samples described, may indicate primary
precipitatian-orthe pseudomorphing of calcite textures.

During Mesozoic? times, very Strong fluvial or possibly-marine currents
transported and deposited large pebbles of quartz and sandstone with quartz sand
in the southern part of the area.

Ih:-the-Tertiary? however, a carbonate environment . developed where lime
mud was precipitated in shallow lakes or shoreline lagoons, inhabited%by .-some
algae.
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