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PETROGRAPHY AND CORRELATION OF SOME PERMIAN FORMATIONS
IN PLANET WARRINILLA NORTH NO.1. QUEENSLAND.

ABSTRACT

A lithologic correlation study has been carried out between
the outcrops of Staircase, Aldebaran, abhd Catherine Sandstones, and
of Peawaddy Formation on one hand, and certain sandstone units

encountered in Warrinilla North No.1 well on the other.

The Peawaddy Formation and Catherine Sandstone, and to a
lesser extent, Aldebaran Sandstone, werc found to correlate well with
the subsurface units botween 3280 feot (i.c. the top of tho scction
oxamined in the well) and 3725 foet, 3725 and 3850 feet, and 4016
and 4900 foot respectively. The Staircase Sandstone and the unit
between 4920 and 5645 ficot show rathor marked difforcnoes in their
lithologies, but arc tentatively ocorrelatcd on account of genocral

similarity in their scquenco.

It may be noted that oxcopt in the casc of Pcawaddy Formation,
all tho outcrops,; possibly duec to weathering effocts, contain less
foldspar but more kaolirite - and i1llite matrix comparsed with the sub-
surface sandstones. Tho data also suggest that lithologic affinities
tend to improve upward from the Staircase Sandstone to the Peawaddy

Formation.
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INTRODUCTION

The following is an attompt to correlate certain sandstone
units cncountered in Warrinilla North No.t1 well with tho outcrops of
Staircasc, Aldebaran and Cathorino Sandstones and of Peawaddy Formation,
(Mollan, Exon and Kirkegaard, 1964), which occur along thoe Serocold -
Springsure Anticline to the West and North Wost of the well.

For this purpose the auther has carricd out a continuous
binocular cxamination of cuttings campled mostly at covory ten feot
interval betwcen 3280 foet and 5980 feet, and a petrographic study on
thirty thin sections cut from samples sclected from the section. Elcctric
logs of the well, taken from the Woll Completion Report by N.4.licyers,
1963, have also been used in order to facilitate the determination of the
unit boundarics. The accoupanying log shows the cuttings descriptions,
the petrographic data, as well as the electric logs and unit divisions.

The surface samples used in the correlation include more than
sixty thin sections, and were collected from localities betwecen fiftcen
and fifty miles from the well, Theso samples have been oxaminod previously
by L.V.Bastian, and 4.E.Fchr, tho description of which was confirmed for
the most part by the author.

In the following, the lithologics of the sandstone units of the

well are doscribod first, followed by a lithocloglc comparison study
botwoon ther: and the sandstono outcropmentioncd above,

PETROGRAPHY

4,920 - 5,645 foot unit.

Microscopic oruminaiion of six samples selected from this unit
shows that the rocks arve finec-grained sandstones with quartz content
ranging from about 50% to 704, and little or no grains with motaquartzite
textures., The quartz has a small to moderato amount of fluid inclusions,
a fow overgrowths and sonme wavy cxtinction due to strain. The unit
contains botween 106 to 15% feldspar (mainly potash foldspar), but is
poor in nmxica,; which is eithor absent or present only in small anounts.
'Chert' (or devitrified glassy rocks of volcanic origin ?) is cormon,
boing about 10% tc 15% in most specimens, wheroas kaolinite matrix is
ninor in some spocinens and virtually absent in others. Micaceocus rock
fragments arc cormon (5 to 15%), ond consist mainly of shales, micacoous
siltstonos or schists. Thore is alsc some (5 to 10%) calcarcous cement
and replacenient in most specinens,

The grains are generally subangular to subrounded, of low to
nederate sphericity,and mainly have moderate sorting. Scme degree of
pressure soluticn is present throughout except in OnG gpecimen (fron
5,600 fcet depth) whorec it appears to be absent.

The unit between 4,900 =« 4,920 fect consists of mcdiun grey to
brown and greenish shale and dark grey siltstonc. This unit, as well as
the mediur to dark grey shale and siltstonc unit between 3,850 and 4,016
foot, werc not studied in dotail, and therefore arec not discussed further
hors,

4,016 ~ 4,900 feet unit.

This unit includes shale and siltstone intercalations in the
upper two thirds, while the lower third, i.ec. below 4,620 fect, consists
of sandstone and conglomerate with thin horizons of fossiliferous calcar-
oous sandstono at 4,640 - 4,650 foet and 4,760 - 4,780 foct.
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The sandstone is fine to medium grained with quartz content
ranging frou about 55% to 80% (averaging abcut 70%), and especially
towards th: top of the sceticn o fow percent netagquartzitic toxturod
grains. The quartz has o ncderate amount of fluid inclusions, cormon to
abundant overgrowths and fairly pronounced undulose cxtinction. Feldspar
contont is lower thoan that in tho preceding unit, being only betweoen 5%
and 10%. 'Chert' {or devitrifiod glass) is again comzon (5 - 15%), and
kaolinitic matrix is either abscnt or present in minor anmounts. Other
rock fragnents constitute up to 10% of the samples and arce mninly shales
or soricitized grains. Cclearcous conent or replaccment is also prosent
in some specirens, wherocas in the case of the calcarccus sandstone the
proporticn of the calcareous notorial is as high 2s 60%.

The grains are nostly subangular to subrounded, of mederate to
high sphericity and poorly to fairly woll sorted. Pressurc solution variss
fron nmodorate to abundant in nost specimens.,

The matrix in the conglomcrate is predominantly quortzite and
subrounded, with some shale, siltstono and micaceous rock fragments, and
a few fragnonts of notaquartzitc and rhyolite. The pebbles consist of
graeenish grey to dark shalo and siltstone, and are of various sizos up
to 4 oui. In parts, the pcbbles constitutes moro than half of the rccli.

35725 = 3,850 feot unit.

This unit ccnsists of fine grainod sandstone having a fairly
high poercentage of quartz (2bout T0% on the average) and little or no
netaquartzitic textured grains. The quartz has gencrally few inclusions,
some pvergrowths and pronounced wavy cxtinction. The unit is rather rich
in feldspar, being around 15% in most samples, and 10% in onc. As in the
previously mentioned two units, herec potash feldspar is more predominent
than plagioclase. 'Chert' is rather prominent at the base, but beeomos
rinor throughout most cf tho section. The opposite pattern of occurronce
applies to micaccous rock fraguents, i.e. winor at the baso, and more
prominent (about 10%) towards the top. Kaclinite is absent in most
specinens.,

The grains are mostly subangular, of mcderate sphoricity and
are noderately to well sorted. Pressure solution is abundant in all
specimens oxcept in the calcarecous sandstone where it is absent.

The above description shows that the lithology of this unit is
gencrally similar to that of arkose, except that the lattor is usually
coarser grained.

CORREL.:TTION

On comparing the lithologic units of Warrinilla North Ne.1 well
with tho surfacoc sanples of Staircaso, Aldebaran and Catherine Sandstones
and of Poawaddy Foruation, it was found that the subsurface unit of
3,725 = 3,850 feet interval corrcsponds well lithologically with the
Catherine Sandstone., Like the Catherino Sandstone, which is more feld-
spathic than tho underlying sandstones, the unit referred to abovo is
also richer in foldspar than tlose below. They are also sitdlar in other
petrographic featurcs, c.g. angularity, grainsize, amount of chort and
ancunt and typc of other rock fragrents.

Furthermore, the overlying sandstcone unit between 3,326 and
3,460 foet is lithologically very sizilar to the sandstone of the Peawaddy
Form.tion, with both containing up to 40% calcareous cenent, 25% volcanic
znd chort fragnents, up to 18% fcldspar, and as little as 15% quartz. In
addition, in both cascs the grains arc finc to mediuws, mainly subangular
to angular, and little or no overgrowth, prossure solution or inclusion.
It appears,; thercfore, thot a correlation betwoen thesc units is highly
probobly, and thus gives strong support to the correlation between the
units immodiately underncath.



*

4~

It should be noted that unlike in the 3,725 - 3,850 feet unit,
the Catherine Sandstone outcrops contain virtually no plagioclase, a
fact which explains the slightly lower percentags of total feldspar in
the Catherine outcrops. Also, compared with the 3,725 - 3,850 feet unit,
the Catherine Sandstone has more kaolinite and illite matrix (by 5% to 15%)
and less quartz (by 10%). However, these differences in the amounts of
feldspar, kaolinite and illite matrix may not be significant inasmuch as
they could be a result of weathering on the outcrops.

If we thus accept the correlation between the 3,725 - 3,850 unit,
and the Catherine Sandstone, it would seem from the underlying sequence
that the 4,016 ~ 4,900 feet unit could probably be correlated with the
lLldebaran Sendstone. On comparing. their petrographic features, it was
again found that the outcrop samples of the Aldebaran, like those of the
C therine Sandstone, have less feldspar (in fact thoro is little or no
feldspar in most specimens ), and more ¥aolinite and illitc matrix by 10%
to 25%. PFurther, the outcrop samples have loss quartz (by 5 to 15%),
more motaquartzitic textured grains (by 5 to 15%) and gencrally morc
fluid inclusions in tho quartz grains. It is suggested that the differ-
ence in the proportion of rock fragments is probably duc to the arsa of
the outerops being closer to the supposed source area, wheroby the rock
fragments become more disintegrated, and henco decrease in proportiocn
relative to quartz, as thoy are transported further into the basin of
deposition.

The pattern of lithologic difforences mentioned abovo applics
dlso for the correlation of the 4,920 - 5,645 feet unit with the Staircase
Sandstone, oxcept for the amount of quartz, for whioh thoy arc similar.

It wzs also found that compared with the subsurface unit the outerop
samples have genorally morc quartz overgrowth, no calcarcous cement; some-
what loss micaceous rock fragments at least in some specimens, and boetter
rounded and coarser grains. Although the facts that surface samples have
coarser and botter rounded groin~ ¢ net necessarily lesson the corrolation
probability between thce two - since coarser grains would tend to have
botter roundings than finer grains, given the same parent material and
drainage conditions - therc still remain significant differoncos in the
oxtent of cvergrowth, amount of rock fragmonts and calcaroous ccment.
Lithologically, therefors, a correlation bectwcen the Staircaso Sandstone
and the 4,920 - 5,645 feet unit would not be likely as thé lithologic
differences betweon them are rather marked.

However, on the basis of similarity in scquence, it is probable
that these units may still be correlated. The petrographic fecatures of
two thin sections cut from subsurface samples bolow 5,645 feat appear to
be fairly similar to thoss of two thin sections of surface samples of
Cattle Creck Formation, in that they are both calcareous and rather rich
in chert fragments. Furthermore, the Cattle Creock Formaticn and the unit
below 5,645 fect contain limestone horizons, whilc higher in the sequence,
the Staircase Sandstono and the 4,920 - 5,645 feet unit arc both overlain
by shale (? Sirius Shalc), which in turn is overlain by the Aldcbaran
Sandstonc.

The foregeing corrolation studies suggest that there is a
tendonecy for the lithologic affinities to improve upward from the Staircase
Sendstone to the Peawaddy Formotion. This in turn may suggest tiat the
gsource rocks ond depositional enviromments werce bocoming mere uniform from
the time of depcsition of Staircase Sandstone to that of Peawaddy Formation.,

* For the purpcsc of this report the author follows an interpretatiecn
that Stnircase Sondstcne is present in Reid's Dome in outcrops which
have previously been assigned to a lower part of the Aldecbaran Sand-
stone. This matter is to be discussed in 2 rocord on the potrography
of surface samples beoing preporcd by L.V.Bastian.
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