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SUMMARY

This report is the result of the examination of cores and cuttings
obtained from Mount Charlotte No.1 Well.

The petrological study has revealed some new information concerning
the conditions of sedimentation,- iihe mineral constituents and the cementing
media.

Two important characters of the stratigraphy have been disclosed:
the noDI' deposition in this area of the Areyo'!'..ga Formation and the Arumbera
Sandstone.

Subdivisions prev~ously defined from surface mapping and exploratory
drilling can be justified. In this well from bottom to top they are:

2130 feet (true thickness) of Bitter Springs Formation divided into two
members

- The Gillen Member characterised by a highly saline and
penesaline environment with primary chlorides, sulphates
and precipitated carbonate

The Lavel: Creek Member characterised by norma:). marine
conditions with development of algae.

Glauconite and phosphate occur in both members.

1598 feet of Pertatataka Formation characterised by monotonous chloritic
and pyritic shale and siltstone with interlaminated glauconitic
and phosphatic sandstone.

740 feet of mainly halite and some siltstone correla~ed with the ChandJer
Limestone

792 feet of Jay Creek Limestone with marine carbonate and interfingering
penesaline deposits

Two possible breaks may occur at the base of the Pertatataka Formation
~d at the base of the Chandler Limestone.
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INTRODUCTION

The Mount Charlotte NOe1 Well was d+illed in the Amadeus Bas~n (N.T.)
as a stratigraphic and structure test of the Mount Charlotte Anticline to a
total depth of 6939 feet E ~ log. The well is situated about 85 miles south
of Alice Springs and its 'eo-ordinates are:

Latitude 240 53'41" S
Longitude 1330 59'11" E

The ai~ of this study was to examine in detail the lithology of the Proterozoic
andCa-mbrian 'rocks 'and toe'stablish the presence or absence of the Arumbera
Sa.ndston~ 'and 'the Areyrmga Formation.

All cores 'and cuttings samples 'in the B.M.R. collecti'on 'were examined.
The 'work carried out on thepsediments included a -binocular microscopeexamin­
ation of all the available -material and a thin section 'analysis of all cores
a.p.d selected cuttings. A calcimetry log was prepared with an average interval
of 40 feet. Numerous phosphate tests and some heavy minerals sepa.ration were
made on cores and cutti~. ,',An X-ray diffraction $tudy was carried out on one
sample to establish the nature of the phosphate •

. , ~ n.r;'; . ~'!i .
,,,: r$.

DESCRIPTION OF LITHOLOGICAL UNITS

The'sediments in the Mount Charlotte No.1 Well have been divided into
litholQgical units ~ased on their composition, texture, and structure. All
boundaries of the units correlated with formation~determinedin field outcrop,
were delineated by observed lithological changes shown in the samples and on.
the ,electric logs.

The lithologies are 'also shown on the composite well log, Plate 1
, (Sheet 1 ,,~ ~q. 3), '

, \

BITTER:SPRINGS FORMATION
"".. '

,In this report, the Bitter Springs Formation has been sUbdivided,into,
two memb~ts, a'lower.h~litic,anhydritic and dolomitic Unit which may'be
referred to, the Gillen Member and an upper dolomitic unit which may be correlated
with the L,oires Creek Member.

I'

Equivalent tif Gillen Member (T.D.(6939) to 5100 feet).

Lithology:

In this well the member is represented by fine lamillated dolomite and
anhydrite bands interfingered with halite, black shale." si.ltstone and very thin
S1reaks of sandstone, especially in the lower part of the member.

Salt:

Grey, beige and pink, very coarse crystalline halite occurs b·~tween

6245 and 6112 feet, in a thick sequence including suspend.ed broken pieces of
grey and blackis}(~ami*ted.'~ydri~~ with v,ery fin~, grained ,dolomite rich iil-'
black matter; halite is ~lso'.J·present in fine laye:ts',· and streaks at 6315, 6360,
6435, 6550, 656,0, 6680, ,6120 and 6760 feet. These thin salt layers are ~ery
well indicated on the micro~~liper. by a very sharp increase in hole diamater.

',' "
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The presence of those 9 generally highly contorted and truncated
broken pieces which occu~ without any or~ehtatio~ in the salt mass 9 allow
us to consider the salt as intrusive or being injected. It appears ~t
in this unit ev~ if it is in the normal sedimentary position interlayer~d.

in a primary anhydritic and. dolomitic sequence.'. . '

Anhydrite and dOlomite form the mairl components of this sequence;
generally both anhydrite and dolomite occur; in fine rythmically inter­
laminated laye+s with somet' syn-seclimentary etru:ctures. The anhydrite is
a dense, microcrystalline, greyish-white rock? locally divided into thin
laminae. U-nder the microscope 9 anhydrite shows bedding laminae usually
2 to 3 mm. thick; the laminated texture is caused by very thin marly
intercalations and particu.larly by inverted grad.ing of the anhydrite grains;
these form a polygonal mosaic wi.th eubedral tendency showing an increase in
the crystal size from the base to the top (0.01 to 0.5 mm); the grains ar~
mainly equidimensional? with'lamellar sections of tabular individuals with
their largestdiamet~r iy-mgl'ln "the bedding plane!i;~jThis "pife 'of brick"
t~xtlllie (Carrozzi, '1960) id:,c'&Snsidered as a deposit'fonal e£f~ct by which
elongated grains settled" down with their largest diameter parallel to the
deposition surfacev

The "marly layers are composed of very fine carbonate "granules ,
mainly dolomite? of' argillaceousma·tterand in places of haemat:ite.

Generally the cpntact with the overlying dolomite is very abrupt,
but in some 'cases is gradational with a progressive increase in minu.te
dolomite crystals.

Anhydrite occurs ~lso as isolated patches and lenses piled on top of
one another in a anhyd.+itic= dolomitic "groundmass; "within each lens the
crystals are flat~ rectangular, in parallel orientation, but the orientation
in the adjacent lenses may be quite different, this Jrodk grade-so to anhydritic
dolomitic rocks in which anhydrite consi.sts· of a fine grained interlocking
mass and dolomite WQ8 as small rOtmded granules disseminated thr01,l,ghout.

Interlaminated wi.thin this rytbmic primary anhyd.rite there are five
l~e of brownish to blacki.sh-grey, cryptocr;Y'stalline dolomite very rich
iIi: black matter (bituminous?) and probably some clay; numerous layers have
intrafo~tional synsed.imentary. contortions, micrdslumping and some breccias
with subrectangular elements corresppnding to the dis~p,tion of the primary
laminae.

Dolomite occurs also as thick 9 compact bands of hematitic crypto­
crystalline to microcrystalline dolomite characterized by a variable detrital
content (10% to 40%) of angular to rounded., fine to very coarse grains of
quartz with sca.ttered pebbles 9 some' orthoclase and mi:crocline, igneous and.
sericitized rock fragment s; fine grc..ined sandstone and caxbonat-Er-lithics
also occur; some of these detrital fragments havehaematite coatings •. :. Very
rare glauconite grains ,muscqvite and green biotite occur scattered throughout
associat~d with very rare tourmaline. Intergranula.1:"-anhydrite and quartz ­
chalcedonic nodules including minl1te carbonate crystals are closely related
to a diagenetic change? in the dolom.iteo]?lhosphate occu.rs as fine disseminated
clusters.

Sili;stone-and-shale,especially"some very 'blackish shale are present··
invery.-thin layers grading to 'very-fine sandstone •

..
The siltstone is very "haema:Htic ~ 'a1so chloritic, locally 'very

micaceous grading to i11i.tic shale, with scattered 'rounded conglomeratic quartz,
feldspar 9 igneous and sandstone rock fragments p dolomite content is always very
low (about 5%) 9 recrystalli.zed anhydrite occurs in patches or.' fine fissure's.

. "/ .'

1"-

."



Sandstone is present, interbedded in the siltstone, in very fine layers;
fine to very fine, exceptionally, coarse grained, angular, well sorted qWlrtz
sandstone" with rare potas~ium ~eldspar, igneous and sericitized rock fra~nts,

also some1'~croquartziteJmuscovite is present in minor amount;, glauconite
occurs as, green to light brown grains, pellets or elongated crystals. The
glauconite grains are fuf1 of cracks which is characteristic of primary
glauconite. The elongated crystals show progressive changes between green
biotite, pleochroic with a second order polarisation to typically developed
green glauconite with a loss of their micaceous form and an increase in volume;
numerous glauconite grains are altered to chlorite. Phosphate grains are present
in all sandstone streaks in the forms of light pin,k to amber brown rounded
grains; with high refringence (about.'WO) which appear to be detrital particles
not different from t.Hequartz grains; all these grains are in intimate associa­
tion-with fine quartz, but the phosphate is dominant. Phosphatic ma.tter is
also present in firieint'erstitial gi'~U:les.

"Several 'phosphaw" tests have been undert'aken on samples of this section;
the table of App~ndix 3 shOws the r'Elsult.An X-ray diffraction test -has been
undertaken on one sample (5440 '- 5450 feet) to determirte'the nature of the'
phosphate which appears to be Well crystallized strengite (FePO'4 - 2 H20)
(see Appendix 3.).

~he cementing media is composed ofq~r~z overgrowths, chlorite in
flakes, 'in fine coatings or ih pigments, some'sericite but very abundant pyrite
and limonite ; carbonate mineral~, anhydrite and rare gypsum have a diagenetic
origin.

Equivalent of the Loves Creek Member (5100 feet to 4670 feet).

Lithology:

This sequence which has been tentatively correlated with the Loves
Creek Member is a predominantly dolomitic unit with some interlamiDated shale,
siltstone and sandstone streaks with the same lithology as above. In this unit
salt does not occur, nor does primary anhydrite and blackish dolomite, also th~
carbonate content is slightly higher than in the equivalent of the Gillen Member.

,,
Dolomite: These rocks are 'predominantly white, also pink:, compact or

finely,' laminated, 'cryptocr,ystalline to microcrystalline with more or less
hae'matite in fine clusters orintergranul~ spots; several coarse-grained
dolomite,rhombs are developed in grey to ~ink quartz- c~cedonic nodules:
About 7afo of this dolomite contains a variable detrital content with the same
composition,~s the detrital. dolomite in the Gillen Member,

Pellets occur in some levels as concretions and recrystallised algal
structures.

Anhydrite and gypsum are present ac intrusive layers, as spots in
dolomite, siltstone and sandstone, disturbing the rock body, or as inter­
granular crystals.

In this unit the sUlihate may be considered as of secondary o+igin
in relationship with diagenesis changes and;structural deformations.

Porosity

Throughout the total thickness of the Bitter Springs Formation,
porosity is absent.

,
Esaa:ag aiIlB fpsm asps svias:aas e.:aa tpae t.aial89:eo8~
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TABLE I.

Core Depths in feet Dip angle Exoil Inter­
',-,pretation

"
,

I

15 4767 15
0

Un:..named Loves B
16 5040 4

0 Formation Creek I
17 5145 10 _ 15°

\ Member ~ F

25
0 T 018 5300 Bitter M E ,

19 5420 25
0 G

R
R

I E ~20 no recovery ,

21 5821 not determinable L M S A

22 6150, II "
Springs L B P ~'

20° E E R I23 6385 " '

24 6703 not d~terminable
N R I 0

30
0 N ~25 6750

2q 6949 40° Formation G
"

" ; S
~.': .'

~... ,~ ,.... '.,'

. .~

:..~ . ,,~~ -nq1 r
'; " Table I indicates a lI-LOrmal increase of th~, clip, angle with the depth'.

Tl!ieaveragedip angle chosen for the Bitter Springs Formation in this report
i~ 200 and the true thickness is 2130 feet. (2269 feet drilled thickness). '

, ,:

C'ontactbetween Bitter Springs Formation and Pertatataka Formations.
This contact" is indicated' ~n tne cuttings log py a sharp chaJiie ~n the ' ,
lithology, aiia in the electric log by an increase in the resis'tivity and
i~ the gamma r~y log by an increase in value.

Lithification

In 'this mainly dolomitic sequence the changes that have taken place
have 'been primarily due to lithification by compaction as shown by numerous
styolites rich in black matter, ,although there is some recrystallization,
doldmitization, ,.silicification and development of anhydrite.

Dolonrl.ti,zation: In this evaporitic sequence the dolomitization must be
consid,ered generally a/? primary in association with' precipitation of,
sulphate. Nevertheless, in the Loves Creek Member secondary, dolo¢ti:z;ation
has taken place. This is evident in the carbo~"rocks rich in pellets
and algai structures.

Silicification: The silicification in the form of chalcedonic-qua:r.tz
nodules is only present in the carbonate rocks including numerous minute
carbonate crystals, very rare crystallization of secondary quartz with
regular crystal form has been noticed.

Anhydrite 'and gypsum: Development "of intrusive 'anhydri-te-and some 'gypsum
in the form of crystals in dolomite , siltstone and sandstone , or filling
cavities 'and fissures,'have been noticed. The'thick"sequence'ofinter-'
laminated~dditeanddolomitemay be cronsi'dered -as a--prilllaryprecip:ita­
tion of sulphate'. The absence 'of"primary'gypsum'could-be 'explai.ned 'by
local thermal recrystallization accompanied by some differential.deforma­
tion 'but'metamorphism is not required to explain any of the secQndary
changes in this formation., '

Salt intrusions: The detailed study of the cores in the salt sequenGe has
,revealed that the salt must be considered as intru~ive but probably only
local movement has taken place; it is normal to eJl:p~ct salt layers in
this environment.



5.

Environment

The Bitter Springs Formation must be considered as an association
of evaporites and primary sedimentary accumulations inclu.ding chlorites,
aulphates,and inorganically precipitat~d carbonates. This succession is
c~racterised by a marked cyclical repetition of members representing
,st~es in the ;-estriction of a s,eaway and the concentration of soluble
salt~. From the base tr;> the top of tbe :Bitter Springs Formation there is a
gradual return to normal marine condi~ions indicated by the appearance
of algae. 'These stage,s, which appear to be in reverse order, have been
summarized in Table 2.

TABLE 20

Envir'O.nt Description of main
lithologies

~hibkness in feet.

".

-
Normal maTine Dolomit~ with algal

432structures

Penesaline Fine laminated dolomite
1012' , and anhydrite.

Se.line ~ite with interbedded 830
:r: bmic. anhydritic
dolomite and a.mJ;vdri'te~

.t'

':.": '

Shale siltstone and numerous fine streaks of sandstone intervene and
interrupt the stages and emphasize rapid changes in this avaporitic
envirorlment. The preMRgro~fcglauconite, phospha'te , pyrite a.nd bla,ckmatter
(bituminous?) indicate~.. ,conditions -and a slightly lower than normal
pH. These sediments -have "been laid down in sha:lIow-wat~r'conditions in Ii
basin which evolves from:'l~ saline to marine environment in whi.ch the coarse
grained pebbles, indicating alluvial deposits, ha.ve 'been introduced.

PERTATATAKA FORMATION

The Pertatataka Formation (3072 - 4670 feet) is a monotonous sequence
of grey greenish shale and siltstone with interlaminated very thin,
'sandstonestreaks. Near the contact with the Bitter Springs Formatio~ rare
dolomite bands occur.,

Lithology

Siltstone and shale, the predominant lithologies, occur ~s grey­
greenish, also very rare brownish red, finely laminated rock; muscqvite
and SOme green biotite accentuate the beddilig. The cementing !redia is
composed of chlorite, illite?, limonite and haematite, with pyrite and
black matter; minute dolomite crystals occur throughout.

Sandstone is present in fine laminae grading to siltstone a.I).d shalE?
and composed .of ,ve:r;y fine to fine grained, angular, well sorted quartz,
som,e potassium feldspar, very'rare albite, igneous and S'ericitized rock
fragments and exceptional,mu.scovite. Authigenic glauconite occurs.in
gra:i.n,s, pellets or even in pigments and some, in irregular aggregates moulded
around detrital quartz' particles. The glauconite is cOIl)II.lonly associated with
phosphatic grains (se~ 'also Appendix 4). Opaques, tourmaline, zircon and
apatite form t,he accessory minerals. Cement, is chlorite in different forms
as well as some kaolinite, sericite, intergranular quartz and a very small
amount of dolomite.

Porosity

The formation has no porosity.



Comments on the formationbaundaries.

The contact with the Bitter Springs Formation is well defined as
discussed above~ It has not been possible to prove an angular uncon­
formity between the formations but an unconfor~ty"'must be expected
because of the absence of the Areyonga Formation. '

The detailed study of the top of the Pertatataka Formation shows
that between 3130 and 3072 feet a progressive change appears in the
l~thology with the appearance of more reddish, sandy siltstone and
iilterbedded fine grained sandstone beds 9 well indicated on the electric
log and the, gamma ray; both logs show a progressive change. '

The rounded, coarse grained, reddish coated loose quartz and,
igneous quartz fragments 9 which appear between 3090 and 3072 feet appear
to be cavings aild belong to the Chandler Limestone. The petrological
study of those sediments do not allow any correlation of this section

,~With the Arumbera, Sandstone; th~ir reddish co~our could have a secondary,
ori-gin probably by' weathering and dissolution of the overlying salt section.
The li1I1i:t 'has 'been>picked at 3072 feet 9 at the contact with the salt 9

which is included in the Chandler Limestone.

Lithificat~on

The major changes which have taken place in this formation have been
in' the form 9f"'cumpacti'on in the shale "and siltstone ~ 'dev~lopnient of
chlorite and glauconite in the sandstone~nd some dolomitization•

. ,\.'

".':. t,·

The thi~~ aJidmonotonous sequence of silt'stone'\'and B~e with sandston~

streaks coull!1:' be considered ~s a rela~ively ,deep water sediinen,",at~ion in
quiet conditions and little oxygenated.~ However 9 the presence of glauconite
and phosphate, gra.ins in the fine grained sandstone indicates a continental
shelf envirohment.

CHANDLER LIMESTONE

In Mount Charlotte'No.1? 'the Chandler 1i,me.~tQne,:: is mainly an evaporitic
section with a thin siltstone and dolomite sequence. Those sediments are
present in this well between 3072 and 2332 feet. ",

Lit~blog;y

Salt occurs from 3072 to 2900 feet and 2798 to 2332 feet.

The halite is lightpi:nk? coarse"crystallinewith inte-rbedded reddish
clayeysil-t'st'one"and' 'scattered :'angular'to-rounded ~ 'coa.rse~'grained quartz,
potassium feldspar and some''''i%Teen biotite; severa.l quartz lithics have
reddish iron coatings; minute anhydrite and carbonate crystals occur through­
out.

Very ferrugi.nous, "cryp-rourystalline"and"sU'ghtly,calcitic dolomite,
haematitic mudstone and siltstone~ slightly halitic and anhydritic wi.th
angular to rounded,coarse-grained, ferruginous clastics occur: between
the salt sections.

Porosity

No poro~~ty is apparent in this formation.
• -'1.

Limit

Both salty sections are very well iridicated in the cutting log and
by the electric and gamma ray 10gB9 but especially by the caliper which
indicates~rked hole enlargement. ;" .

;'
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Lithification

In this evaporitic section diagenetic Jchanges are obscured by the.
salt.

Environment

Deposition of the Chandler Limestone occurred in a highly saline
environment with primary halit~ precipi~ationand'minorclas~ios.

JAY CHEEK LIMESTONE

The Jay Creek Limestone is present in Mount Charlotte No.1 Well
between 2332 and 1540 feet. This predominantly silty formation with
rare sandst~ne layers and interbedded sandy and anhydritic dolomite is
characteriz~d by its high anhydrite content and the presence of some
algal structures; the interbedded dolomite represents 20% of the total
thickness.

Lithology

Dolomite,which.occuXs in thin bands and interfingers with the
detrital sequence, is compact to micrd-l~natedy cryptocrystalline to
microcrystalline ,sUghtly calcareous (between 10 and 20%) ~ locally
recrystallized in perfect dolomite rhombs~ detrital content is in the
,form of angular, silt sized exceptionally 90arse grained quartz, some
potassium feldspar~ muscovite and green biotite; haematite occurs in fine
~onoretions or in intergranular, minute crystals'~ -Some recrystallized
a~'ga.l? structures, also "rosettes", lumps and nUmerous carbonate con­
ore1;ions occux;glauconite occurs in small grains and rare chalcedonic
quartz nodules.

Clayey shale, haematitic and micaceous, slightly calcareous, also
chloriticsiltstone are present grading to thin interlayers of very fine
and angular'slightly seri"citic, chloritic and dolomitic sandstone.

': '

Anhydrite and a small amount of gypsum occur with different textures:

in lenses or patches, paraJ,lel to the-bedding, mainly as equi­
dimensional tabular individuals showing a "pile of 'brick" texture;
in each lens, the anhydrite crystals have their own orientation,
this anhydrite, occurring in the lower part of the formation, is
interbedded with anhydritic dolomite or greyish cryptocrystalline
dolomite .

as intergranular crystals,. pseudomorphs aft~r carbo~te

.":.....;~s microgranular crystals filling fractures, fissures ana.
voids.

Porosity

The presence of' some" small vugs in the dolomitic bands indicate the
presence of some porosity.

Contacts

The upper boundary wi~h the Stairway Sandstone is well indioa~
in·this well by a change in the silty and carbonate sedimentatiort grading
to.. very coarse sandstone.



Lithification

Diagenesis is ind.icated by recrystallization of the oarbonate, ,
slight silicification in the form'of quartz overgrowth in the sandstone
and chi11cedonic chert in the carbonate. Recrystallization of anhyd±1te
followed the tectonicderormation.

Environment

The Jay'"b,reek Lime~one'represents a:<3hallow"marine 'environment
with a develcipin~nt of al:gaa.;interfingeringwith, penesaline deposits.

CONCLUSIONS

The petrological stu~ of Mount Charlotte No.1 Well has shown that
the subdiyisions, defined from surface mapping can be correlated with

2130 feet of Bitter Springs Formation, divided into a lower unit,
the Gillen Member and..:an· upper unit &of the Loves Creek Member.

1598 feet of Pertatataka Formation

740 feet of Chandler Limestone

792 feet of Jay Creek Limestone

and has shown that the Areyonga Formation and the Arumbera Sandstone are
absent.

In this 9'rea the sedimentation during the Proterozoic and the
Cambrian is characterized by two sequences of primary chlorite, sulphates
and carbonate~with' development of algae "se:paratEB'd by the monotonous shale
of the Pertat~iaka Formationo These pri~ry precipitation depos~ts,- '
indicate a peneplained land area with arid clima.tic conditions,.

the/blaCk .
A possible source ·rock cou.ld bel snale :in the Bitter Springs Formation

but the .general lack of porosity in the whole well does not allow any
assumption of reservoir conditions.
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APPENDIX I"

CORE DESCRIPrIONS OF MOUNT CHARLOTTE NO.1 WELL

Jay Creek Limestone

C.5 J832 feet -

,
C.4

I

Hard, light grey to reddish, slightly micaceous dolomite,
presence of some small vugs.
Microcrystalline 9 finely haemati:tic dolomite with sOI)le
scattered pyrite crystals.

1571 feet - Hard, greyish-green to reddish dolomite with sharp inter­
laminations; very thin bedded and 'wavy, very fine saJ;ld­
stone, siltstone and shale in contrasting colours of
predominantly greenish, also grey and dark grey-brown.
Cryptocrystalline to microcrystalline dolomite with
variable haematite and detrital quartz and oriented
muscovite content with

- interlaminated, graded bedding? very fine sandstone
grading to siltstone, rich in muscovite and greenish
biotite on bedding planes with a calcareous and
chlo+itic cement

- silty sha.le, very clayey (i,llite?) and rich in hydro­
muscovite

The percentage of calcareous "matte:r decreases as the
detrital and the clay conten~ increase.

Grey white 9 dense -to finely crys'ta:fline dolomite with
greyish, very thin, poorly developed laminae and seYeral,
dark grey, crystalline spots.
Cryptocrystalline to microcrystl;llline dolomite, with
concretionary structure and ~microgranular anhydI'ite

I cry'stals scattered throughout.

j840 feet - Rusty red, gritty, very micaceou.s silty shale and siltstone
with scattered white subspheriual nests of anhydrite,
ranging from pell.ets to 2 'cm in size with the long axes
parallel to the bedding.
Very haematitic siltstone, rich in iron concretions,
muscovite and green biotite, calca.reous with anhyd.rite
either in nests ,bedded and elongated? either in form of'
scattered intergranular or microgranular crystals.

)843 f~et

1845 feet

- Greenish-grey, dense do~omite with broken laminae
(1 to 2 cm thick) of rusty red and green shale and silt­
stone with abundant broken beds of white pure anhydrite
in horizontally oriented flattened pieces ranging from
flake size to 4 cm in the longest d.imension and some very
fine anhydrite layers.
Cryptocrystalline dolomite with fine layers of crypto­
crystalline to microcrystalline, elongated anhydrite mixed
with minute dolonlite crystals and microgranular elongated
anhydrite in nests; detrital quartz content, very variable,
is located in fine layers, alternating -with more clayey
si,lty shale rich in muscovite and green biotite.

- Rusty-,red, compact shale grading to siltstone with some
,green nodules.
Very haematitic, calcitic and dolomi.tic silty shale and
siltstone, rich in oriented muscovite and green biotite.
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c.6 - 2203 feet - Greyish~~een, dense and compact dolomite spotted
with small white chips.
Cryptocrystalline to microcrystalline dolomite,locally
microlaminated with 1~ detrital~angular aild silt,.
sized quartz, muscovite and rare broWnish-green b~otite,

anhydrite occurs in nests as microcr,ystalline, elorigat~~
~iystals with a typical "pile, of brick'! texture~,

2205 - 2217 feet - Dark reddish-brown, slightly gritty, micaceous,
silty shale~ with irregular white anhydrite patches.
Very haematit,ic,IDica-ceous~ and calcareous siltstone.
Dip horizontal to 20

•

C.7 - 2303 feet - White -to light~ey, hard, finely laminated dolomite
by very thin, 'greyish and brown laye;'fs of miliydrite wit.h
several vertical fractures filled wi~h anhydrite. On the
upper pa7t of this core appears a black,~llaceous

slickEmsid~' With a resinous luEiter and -traces of hori­
zontal movement. Cryptocrystall:tne dolomite with a
grea-t amount of1I1icrogranular.·aJ;Jhyc;h'ite-c-rystals, well
developed in layers and in irregular fissures.

2305 feet - Grey, ae~se and compact dolOmite.
Cryptocrystalline, calciti9 dolomite, rich ~n carbonate
pellets and several, recrystallized structures (algae?),
de,trital content is variable between 5 to 1~ with '
coarse to silt-sized, roun~ed to angular quartz grains,
igneous c.hert fragments and rare :tnp.scovite; glauconite
is present in very small amount; microgranular anhydrite
fills vugs and fractures.
Dip 10°.,

Chandler Limestone

C.8 - 2609 - 2629 feet - Core broken into small pieces of coarse crystal­
line~ clear to light pink salt; the lower half is mixed
with reddish, clayey siltstone and scattered, angular
to rounded, coarse quartz, rare orthoclase, some
carbonate and anhydrite.

C.9 - 2905 - 2925 feet - Core broken into small pieces of pink and pinkish­
brown, coarse crystalline salt.

Pertatataka Formation

C.10 - 3179 feet - Hard, greyish, laminated silts~o~e wit~ very fine sand­
stone layers. A vertical fracture is filled with white
anhYdrite.
Sandstone: fine-grained, angular, well sorted quartzitic
sandstone with 75% quartz, some orthoclase, micr09ti~,
albite, altered rock fragments, chalcedonic-quartz
lithics; more or less altered, fine-grained glauconite,
green biotite. Accessory minerals are tourmaline and
zircon. ~hecement~ is composed of kaolinite slightly
sericitized, intergranular quartz, limonite or haematite,
chlorite, sericite ana some' dolomite.
Dip 12°.

C.11 - 3508 feet - Core broken into pieces ofg6~yish-green, micaceous
siltstone with very fine bedding planes rich in muscovite
and green biotite, cement iS,chlorite, sericite and some
black. matter, cryptocrystalline calcite dolomite crystals
are scattered throughout.
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C.12 - 4033 feet - Core broken into pieces of grey-brown shale, finely
'laminated with int~rbedded fine streaks of very
haematitic silty shale alternating vdth very fine
siltstone layers.

C.13 - 4532 feet - Core broken int'o small pieces of greyish brown si:l.t­
stone, finely laminated, micaceous and calcareous.
Laminations are due to variation in iron mineral
content; sericite and rare green biotite flakes'
appear parallel to the bedding.

Bitter Springs Formation

C.14 No recovery

C.15 - 4161 feet - Red brown, hard dol~mite with some irregular patches
of iron concentration and some greyish-white dolomite;
bedding planes disturbed.
Cryptocrystalline to microcrystalline, very
haematitic dolomite with sub.hedral dolomite rhombs
usually 'coated by iron oxide;scattered, fine-grained,
angular quartz occurs throughout with some orthoclase
and rare nu.c~ some of the quartz grains have a perfect

'authigenic hexagonal for in. •
Dip 150

,.

C.16 - 5025 feet - Grey, very hard, compact and dense 'dolomite with
vaguely defined beddingJ. numerous bladkish stylolites
occur. Cryptocrystalline to microcrystalline dolomite
interlaminated with very thin, undulating clay layers
,ahd siltstone streaks rich in muscovite and brownish
biotite, parallel to the bedding, chlorite occurs
rarely in th¢se laminae; quartz and potassium feldspar
are present throughout associated wi~h rare pyrite,
tourmaline, zircon and opaques.

- 5033 feet - Grey, very hard, compact and dense dolomite with
numerous blackish subhorizontal stylolites. Crypto­
crystalline dolomite crowded with algal structures and
rare silt ~ized, angular quartz grains.

:':.; :.-' .: ~ ::.

- 5044 feet - Blackish-grey, very hard, compact and dense dolomite
with numerous subhorizontal stylolites. Cryptocrystalline
dolomite with a detrital contEmt of 40'%:, of si.lty to
coarsE(8'rained, rounded toli.nBu.lar, p06i'ly sorted quartz
(dominant), with some silica over~owths, rare orthoclase,
microcline igneous quartz Iithics, quartz-chalcedony
cheri';IDd rare dolomite fragments occur with fine haematite
coatings; tourmaline is present.

vi 5041 f~et - As abov~ (5044 feet)
granulara.nhYdrite •
Dip 30 to 4°.

but with secondary coarse inter-

v/C.11 - 5140 fee~-

to I ..

Grey":,,white ,compact and dense "anbydrite with some wavy
blackish laminationsinte:rbeddedevery 3 or 4 cm. This

,anhydrite shows regular shape, very well-formedrectangu­
la-±' .outline , 'co:rrespond±ng to the 'fact that the normal'
habit of the mineral is tabular. This close packing is
termed the "pile of brick" texture typical of primary
anhydrite; it is ,d:ue to the tendency for the crystals to
be oriented with the low axis roughly parallel to the
bedding. Very abrupt changes in the direction of orienta­
tion are frequent. Graded beddipg is vi.sible, and with
minute dolomite crystals appear, a decrease in grain-size.



(C.11 - 5140 feet cont.)

The thin layers are made up of cryptocrystalline
dolomite, scattered silt sized quartz grains and
muscovi1;e;t~e presence of clay and opaq,ue matter' could
explain the ~ark colour.

5142 feet - as above.

5145 '£-eet - Blackish-grey, dense, laminated dolomite with iIiter­
'bedded 'layersof 'white ,rirystalline -a.t1.hydrite ~ some
layers are broken into lenses or patches. Many vertical
fractures are filled with anhydrite.
Microscopic description is as above (5140 feet).

J 5296 feet -

;. 5298 feet -

\i C.18 - A~92 feet. - 'Pink to reddish, also grey-green, anhydrite with
iF ;,disi;JJXoed layers of dolomite.

Microcrystalline anhydrite with characteristic "pile
of brick" texture occurs together with inverse graded
bedding showing gj:ading to' a mixture of mnute
anhydrite crystbl.ls·a.nd cryptocrystal~ine dolomite.
The (lolomite band$ contain scattered' silt sized
quartz and muscovite flake.~·ffidistinct'clay content
must be present.

Greyish-~een and reddish, den~e dolomite with inter­
laminated.cmhydrite a,n<Lsnale; fissures are filled
with white anhydrite. Cryptocrystalline to micro-
crystalline dolomite with a high detrital content of
angular to rounded, coarse grained quartz, potassium
feldspar and quartz-chalcedonic chert, grades into
mibrocrystalline·.a.tihydrite with "pile 'of brick" texture
overlain by dolomitic and illitic s~.

I

Reddish, compact a,p.d ';dense, white spotted dolomite,
Cryptocrystalline"to microcrystalline haematitic
dolomite with variable detrital content (10 to 40%)
of silty to coarse grained, 'angular to rounded, poorly
·sortedqti.artz, rare orthoclase ,microqline ,granoblastic
chert fragments,sandstone and dolomite pebbles 'and 5%
unoriented' -lIIUscovite; a few quartz:- cnalcedonic chert
grains without· haematite coatings, and anhydrite which
'occurs in lenses parallel to the-bedding or in isolated
int~rgranular---crystalsare'both'consid~redt 0 -bepr~ry.

/. 530'1;: feet. - G~ey, - compact and dense, finely laminated lind: concretion-'
ary crypt9crystalline dolomite with rare silt sized to
coarse grained quartz scattered throD8nout. '
Some. f~ssur~s are filled with white crystalline anhydrite.
Dip 25 •

/C.19 - 5417 feet -

C.20

Fine laminae of dark blackish-grey cryptocrystalline
dolomite rich in black matter interlaminated with white
crystalline anhydrite with "pile:--a:f' brick" texture;
n~erous layers have formational contortions and collapse
structures indicating a plastic sedimentary environment.

Grey to light grey rock composeci.L1f cryptocrystalline
dolomite l?-nd cryptocrystalline' to microcrystalline
anhydrite with some very fine grained dolomite concretions,
pyrite is abundant. Fissures arE;! filleli With _
anhydrite 0 ,":"

This is a synsedimentary re'!orlced primary dolomite in a
dolomitic anhydritic sequence.
Dip 250

•

No recovery
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C.21 - 5819 feet - Blackish grey, very brittle and fissile silty shale
showing slicltensides, with very fine laminae of
micaceous siltstone, rich in pyrite and illitic cement.

~21 feet - Interbedded, tbin l~ers of :

anhydrite, coarse to fine-grained, with "pile of
bricks" textu.+e including fine grained, angular
quartz and some clay content,

silt~ shale and siltstone, illitic and micaceous

black shale, very rich in black matter.

Vertical fissures are filled with radiating anhydriteo
Dip 80 to 10°.

~.~2 - 6137 feet -

v6.23 ~6381 feet -

This core is composed mainly of beige, coarse-grained
crystalline salt with pieces of grey and black, fine­
grained orientated anhydrite with cryptocrystalline
dolomite and black matter; these pieces occur suspended
in the salt masso

Greyish white, dense and compact anhydrite, with a
characteristic "pile of brick" texture, minute dolomite
crystals and some haematite occu.r throughouto

6385 feet - ::Rea.~A compact and dense dolomi.te with interbedded
white to pink, also greenish layers of anhydrite and
so~e reddish shale. .
This is a very haematitic, detrital dolomite with
angular to rounded, silty to coarse-grained, poorly
sorted quartz" rare orthoclase and PIi9rocline, some
granoblastic igneous chert; anhydrite in'intergranular
texture is partly developed.
Fractures are filled with anhydrite.
Dip 200

0

~.24 - 6703 feet - Grey, compact and dense, micro-bedded anhydrite with
very thin 'black layers and some white to light pink
spots; sedimentary structures are micro-slumping,
contorted, wavy and overfolded beds o

.;6.25 - 6750 &eet - Grey to white, finely laminated anhydrite with "pile of
brick" text~re and blackish, fine-grained dolomite in
very-thin layers "intimately interbedded with the
anhydrite.

6755 feet ---
c.26 - 6941 .feet -

Dark amber to blackish , coarse crystalline salt with a
high co~tE;lnt of black mattero
Some fr.acture filled with anhydrite and salt intersects
·this core 0

Dip 30°.

Grey to dark g£ey, ~ard and dense, compact, crypto­
crysta.lline dolomite~ slightly haematitic grading to
black, banded ca.lcareous shale present in fine lenses
or fin~ly interbedded with dolomite.
Dip 40 0



APPENDIX 2 lJ

CUTTING DESCRIPTIONS -=-MOUNT CHARLQI1TE No.1 WELL.

by

S. Ozimic (I.F.P.)

,~400 - 1440 feet

1440 - '1410 feet'

1410 - 1480 feet

. ,

1480 - 1550 feet

1550 to 1160 feet

..11E?0.. to 1870 feet

1810 - 1930 feet

1930 - 2330 feet

2330 - 2180 feet

2180 - 3020 feet

3020 - 3010 feet

,: 50% to 1.0% grey and light pink, angular, moderately
sorted, very fine to fine grained sandstone; few
fragments ,c'OIltain 1ithics. 2&% to 40% red» pink,
green and grey micaceous siltstone. Some f+,agments

, of White to light pink altered mat~rial. Few
loose subrounded to rounded quartz grains.

80% sandstohe as above (1400 - 1440 feet)
20% micaceous siltstone as above (1400 ~ 1440 feet).

85%, green, pink, red, white and yellowish, angul{3X,
m~erately sorted, ,very fine to fine grairied sandston.e.
13% 'grey, ,yellow, ,red, pink and green;' micaceous
siltstone. Some fragments"Qf white to light pi$,k
inateti~l. 2% clear, sUbroUhded torotinded, poorly
-f!orted,medium to very coarse-grained quartz.

: ''J/o to 35% white to light pink, angular to rounded,
moderately sorted, veryfiI}e ,to very coarseograined
sandstone. ~to, 1~ greenish grey to brown, -micaceous
silt stone. Some -fragment s of altered material.
50% to 90% clear, white-to pi-nkish, -angular to rounded,
moderately to well sorted, fine to very coarse grained;
quartz; -about half of the amount consists -of well
rounded, poorly sorted pebbles, 2to 5 em. across.

:~ to, 3~ red, grey, greenish, brown angular to rounded,
m0de~ately to well sorted, very fine to very coarse
grain~d sandstone • 35% to' 95% green, red, brown
micaceous siltstone and claystone. 1% to 45% yellowish
grey fragments of limestone. Traces of white to light
{S+ey dolomite. Some loose grains of quartz.
Up to 10% of gypsiferous fragments.

30% to 85% red, grey, brovm, micaceous, slightly sandy
and dolomitic ,siltstone. 1~ to 10% white to medium
grey fragments of dolomite. Few fragments of sandstone
and few loose grains of quartz •

.8,~ r~d, grey, brown micaceous siltstone. ~ white to
light grey fragments of dolomite. 10% white to pink
fragments of anhyd;:!te and gypsum.

This interval consists mainly of red, brown and grey
micaceous siltstone, some fr~ents are very calcareous
and show abundant fractures containing dolomite.
Up to ,100% of white to light, gJ1ey fragme:q.ts 'of dolomite

--with traces of anhydrite and some gypsum. Some fragments
of grey to greenish sandstone, .which apparently is caved
at this depth. Few grains of loose quart~.

1qo% of white, finely crystallized salt.,

20% to 60% red and grey, micaceous, chloritic spotted
siltstone. Up to 10% white and grey fragments of
dolOmite. 2~ to 80% white, finely qrystallized salt.

100% white, finely crystallized salt.
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3070 - 3110 feet 50% to 65% red, micaceous, calcareous, chloritic
spotted siltstone.; 25% to 30% clear to red stained,
~tlbrounded to rounded, moderately sorted, fine to
very coar~e grained quartz.; 10% to 25% white,
finely crystallized salt.

3110 - 3140 feet 100% red, grey, micaceous, yalcareous~iltstoneo
Some loose grains of quartz. Traces d,fJ salt.

j140 ',';.,. 3440 feet: 40% to 9r:ffo grey to,greenish 1'micaceous, chloritic
spotted siltstone. Few fr/:fgments of dark grey shale.
r:ffo to 60% clear 'to greenish and brown, angular,
moderately'sorted, very'i'ine'tovery -coarse grained
sandstone~ Som fr~gments contain lithics., Traces
of 'glaliconite ''Pellets 0 r:ffo to 10% white, fine
crystallized salt. '

~440 - 3450'i'eet10o%grey to light green, micaceous siltstone.
Traces of lithic sandstone and, some salt.

3450 - 4000 feet

~4000 - 4680 feet

4760 - 4800 feet

80% to 90% brick red to grey, micaceous, slightly
calcareous siltstone. Some fragments of siltstone
contain rounded, coarse grains of quartz,
10% to 20% gr~y, angular, poorly to moderately sorted,
very fine to v~ry coarse 'grained,chloritic spotted,
lithic sandstone. Some pellets of glauconit~,. '

7r:ffo to 100% brick red to grey, micaceous siltstone.
5% to 25% yellowish grey fragments of dolomite. SO!IJ,e
~drite. Traces of chloritic sandstone.

10% to 30% red to brown, micaceous siltstone. 65% to
85% white to orange,fr~gments of· doloIilite. Up to r:ffo
red fragments of chalcedony. Some salt and a few
fragments of sandstone.

'20% to 45% red, brown and grey,- micaceous siltstone.
55% to 80% white, grey, orange to red, fragments'of
dolomite. Some fr~ents of chalcedony. Traces of salt~ '

'"

;';.-

4800 - 4820,feet : 10Q% red, grey, orange, fra~ents of do~omite.
Some fragments of chalcedony. Traces of salt.

\

10% 'to 6r:f/o red, grey, greenish "brown, micaceous silt­
stone'with traces of glauconite spots. 10% to 20% red,
grey, brown and clear, angulartosubrounded,1Iloderately
sorted., very fine to very coarse gra~ned, chloritic
spotted":~aandstoIie. Some pelle,ts of glauconite. Few red
stained,' well rounded 'quartz grains and pebbles.
25% to 80% white to grey fragments of dolomite and
anhydrite.

No samples.

- 6600 feet : 20% to 40% red, greenish grey, brown, micaceous siltstone
with traces of glauconite and chlorite. 5% to 10% red,
grey, brown and clear, angular to ~ded.;'moderately ,
sorted,' very f~e to very coarse grained,chloritic
spotted sandstone. Some glauconite pellets. 45% to 70%
white, grey and red,:!ragment s of dolomite and anhydrite.

6600 - 6943 ,feet :, 25% toAo% red, grey, greenish brown, micaceous siltstone
, and some shale.' Some fragments are spotted wit!} chlorite.

5% to 10% ;r.-ed,,' grey and, brown", angular t.O rounded,mQde-~:,:::"
ately sorted, very fine to very coarse grained, chloritic
spotted sandst'one. Some'pellets of glauconite. 55% to 70%
white, grey ~o red,fragmnts' of dolomite and anhydrite.

\

""(6000
I
!!

4820 - 4860 feet

r4~60 - 6000 feet
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X-RAY ANALYSIS

, An X-Ray diffraction analysis has been carried out on sample

5440 - 5450 feet (Bitter Springs Formation), by JoMo Rhodes (BoMoRo).

S:trel18'..:j.te FePO4 ~ 2H20 a.r.,d mino~ chlorite has been revealed.•

The complete results are given in the following table.

;Sample 5440 ··5450 feet A.S.T.M. index (Strehgite)- -
Angle dX Intensity dR Intensity

- -, -..
12°5 7.08 08 .. -
18°95 4.685 26 4.63 30
21°05 4.221 54 4.20 50
24°15 3.65 100 3.65 60

25°3 3.5.2 12 .. - "

26°83 3.32 100 3.30 100

31 °1 2.876 9 - -
32°95 2.119 11 - -
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APPENDIX 4t

PHOSPHATE TEST RESULTS CARRIED OUT ON SAMPLES FROM THE
MOUNT CHARLCYITE No. 'I WELL.

by

S. Ozimic
(LF.P.)

Method for colDEr test~ for ~os£hatic cQnte~!.

The samples of COI'8S and cuttings were crushed into very
:fine silt sj.ze.

An amount of 0.25 grID. was placed in a test tube.

The Ammor;ium Molybdate (NH4)6 M0
7

024 2H20 in acid solution

was then poured over the crushed sample.

Tnis has been left to stay and react for approximately two hours.

A few samples with slow-reaction were placed in a beaker with
hot water, in order to speed up the reaction.

The results: good, medium, trace -and poor trace,were determined by the

shade of yellow colour. The colour of the samples was compared with a

reference sample which conta,ined 31% -of phosphate, S:ccording to

chemical analysis 8.I!d. which produced a very dark yellow colour with a

fas't reaction.

Howt9ver9 it j.s impossible to say how much :i.n percent the samples

of Mount Charlo'tte No.1 contain in phosphate - this would have to be

determined by chemical analysis.
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APPENDIX .4~

PHOSPHATE TEST RESULTS CARRIED OUT ON SAMPLES FROM THE
MOUNT CHARLarTE Noo 1 WELLo

•

good very fast reaction

trace

5025'519 -5050 grey dolomite
I .. 'yl'~7'}/ '

5131'19 .~ 5147' 10 grey anpydrite -black
I ,." dolomite

Pertatataka

'J

Remarks

"
"

II

none

~. , ,.(,

Result

good

none

. none

medium

Lithology

, J ": .. , ~

.... ;;, ...).

red dolomite ~ siltstone
shale

white dolomite - .shale
siltsto#e

q:olomite - anhydrite-shale.

siltstone ~ sand.stone

sand.stone, siltstone,
dolomite

siltstone - dolomite
., r"'.~"( t
grey sha.le

red dolomite -siltstone

3510'4
.! ..

40
45.32'4"

3508 ~

4020 ~

4530 ~

4767 ~ 4768

Dep·th (feet)

15 * 1832 ~ 1646'3

6 * 2203 - 2221

10 * 3172 ~ 3119' 5"
3190 = 3230

11 *
12 *
13 *rp.
i16 *
17 *

Formation

Jay Creek

Formation

Formation

5500 - 5510

5530 ~ 55,49
5550 - 5560
5510 - 5580

. 5590 - 5900
5910 - 5920 sandstone~ siltstone­

. solomite - anhydrite

.-black' dolomite grey
. anhydrite

black s~le ~ siltstone
r'" 'f t .:·,H· , .anhydrite

s~dston~ -dolomite -
. siltstone

II Ii

Bitter

Springs

, 19 * -5416

21" 5815

5426'3

5825'5.! ..

II

II

II

II

trace

g~od

trace'
none

t;race

trace

medium

trace

very poor reaction

very poor reaction
II

good reaction

II

"

II

"
It

',.

trace

medium

II "
r.r::::,' 11

" "l' ;"~.

II "
" II

It It

It

medium
'-~ 1,

" "
,:'~

" "
" "
" "

II II

II "
" "

.. ,: .~:lG 1" II

-:.'1 :':
" II

" "
" 11

" "
sandstone - siltstone ­

dolomite - anhydrite
" "6330

6350
6370
6390
6400
6713' 319grey anhYclrite -·some shale

6759'411 grey anhydrite = dolom.ite

5920 - 5930
5930 - 5940

';.{':: .
5940 - 5950
5950 5960
5960 'D 5970
5970 .~ 5980
5980 = 5990
5990 - 6000
6300 - 6310

6320
6340
6360 ­
6380
6390

~
' 24 ."*6703 ~

25 *6745
----

Formation

•

* core
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