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Summary

‘
Lithologies of Permian formations in A;F;o;~1naeri*mo;'1 and
A,F.0, Cooroorah No, I wells aregescribed and compared, Cdmparison
" is also made with the lithologies of the relevant secfiongrin
Planet Warrinilla North No, I previously studied by the author,
The following table shows a suggegﬁ§q subdivision and correlation

of the units in the wells,

Name of Unit Inderi No, I Cooroorah No, I
(feet) (feet)

Blackwéter Group _ 92 - 930

Black Ally Shale 930 ~ 1130

German Creak Coal -

Measures - 0 -~ 390
Peawaddy Formation 1130 - 1669 390 -~ 1200
Catherine'Sandstone 1669 - 1686 211200 - 1290
Ingelara Formation 1686 -~ 1869 1290:- 1638 -

_Ta8¥E¥ap Sandstone 1869 - 2750 1638 - 2640 .
Staircaéé Sandstone 2750 -‘5830 26MQ - 3010
Stanleigh Formation 3830 - 5433 - .

The unit in Inderi No, I which is correlated with the Stanleigh
Formation compares fairly well with the corresponding unit in
Warri@illa North No, I, - Both suites consist mainly of siltstone

a with éome sandstone intercalaﬁions, but the unit in Inderi No, I

\appears to be more mature than that in the other well, The Staircase
iSandstone in Inderi No, I and Cooroorah No, I is mainly fine - to
amedium-grained argillaceous sandstone, containing 55 to 65% quartsz,
T5 to 15% feldspar, 10 to:ZO% Qlay matrix and;common to abundant
}pyrites, |

| Units correlated with the Aldebaran Sandstone show the most

‘consistent lithology in both wells -~ mainly medium-grained ortho-

\quartzites and feldspathic sandstone, generally with abundant guartz
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overgrowths, These are fairly clean sandstones, and probably were
more porous, originally,

The Ingelara Formation and Catherine Sandstone are fairly con-
sistent in both wells, The fgrmer consists of black carbonaceous
shale, with some interbeds of dark grey milaceous siltstone and
moderately sorted sandstone, The latter has a prominent electric
log pattern and distinective lithology; it is light grey, calcareous,
feldspathic sandstone,

Units correlated with the Peawaddy Formation consist of dark
shale and siltstone with a number of sandy intercalations towards
the top., The sandstone in Inderi No, I seems to be more mature: it
contains more quarté and no lithic fragments, which are fairly
common in the other well and in the Peawaddy Formation in Warrinilla
North No, I, |

The Inderi section which is tentatively correlated with the
-Black Ally Shale contains dark grey to black mudstone and some clayey
sandstone, The top 390 feet in Cooroorah No, I consists largely
of micaceous sandstone and siltstone with some coal, amd is correl-
ated with the German Creek Coal measures,

The Blackwater Group is absent in Cooroorah No, I, but is prob-
ably present in Inderi No, I between 92 and 930 feet, where it

consists of feldspathic and kaolinitie sandstone and coal,
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A, F,0, Inderi No, I is situated about 45 miles north of
Warrinilla North No, I, and about 17 miles east-south-east of the
township of Springsure, Queensland, A,F,0, Cooroorah No, I is
about 75 miles north-north-east of Inderi No, I,

Forty-five thin sections were prepared from the Inderi well
samples and the same nunber from the Cooroorah samples, Samples
for thin sectioning were selected after study of the electric
logs and the lithological descriptions of the sequences in the
completion reports of the wells, (Derrington, 1960 and Mines
Administration Pty Ltd,., 1963). Arenites have been preferentially
picked, because they afford the most useful data for correlation;
thus proportions of lithologies in the tables do not necessarily
agree with the descriptions in the completion reports,

The lithologies in each well are described first then lith-
ological comparisons follow, Tables showing textures and mineral
compositions of the samples and microphotographs of some of the

thin sections are included at the end of the report,



II, PETROGRAPHY .

(a) A,F, O, INDERI NO, T
Interval 92 — 930 feet:

Siltstone and sandstone are prominent in this unit, with some
coal seems, especially in the lower part,

The sandstone is fine- to medium—-grsined, fairly well sorted,
with angular to subangular grains of moderate sphericity, It
contains.about 115% quartz, 10% feldspar and about 30% kaolinite
and illite matrix, Calcite and sideriﬁe cements, fragments of
mudstone and acid volcanics, and some leached biotite are present
in places, Accessory minerals are rare,

Interval 930 -~ 0 feet:

This interval, in contrast to the one above, consists mainly
of dark grey mudstone, with a few interbeds of siltstone and
sandstone,

The sandstone is fine-grained, well-sorted, with angular to
subangular grains of moderate sphericity, It is compased of LO%
quartz, 15% feldspar (consisting of about the samé amounts of potash -
feldspar and plagioclase), 30% kaolinite matrix, and 15% carbonate
cement, mainly siderite,

Interval 1130 - 1669 feet:

The unit consists of dark grey, silty, fossiliferous marine
shale and some interbeds of calcareous and argillaceous sandstone,

The sandstone is generally fine-grained, fairly well to well
sorted, and grains are mainly subangular and of moderate sphericity,
It contains 35 to 70% quartz, up to 10% feldspar, 10 to 19% clay
matrix, 15% or more calcite cement, and about 10% "chert" or
.ﬁ&évftﬁified volcanic glass, In two samples, carbonaceous matter
comprises 10 and 25% of the rocks,

Interval 1669 - 1686 feet:

The unit, although only 17 feet thick, is distinguished from the
units immediately above and below by its sandy lithology and the

strong deflections of both the 8,P, and resistivity curves, It

T
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consists of cream and light grey sandstone containing 50 to 65%
quartz, 10 to 15% feldspar (mostly potash feldspar), and about 10%
kaolinite, Some carbonaceous matter and pyrite are also present,
It is fine to medium~-grained, moderately sorted, and grains are
subangular to subrounded and of generally moderate sphericity,

Interval 1686 - 1869 feet:

The interval consists dominantly of bplack micaceous and car-
bonaceous éhale'and siltstone with some interbeds of sandstone,
The sandstone is generally medium to c¢oarse-grained, rather poorly
sorted; grains are angular to subangular and of low to moderate
sphericity, It has about 55% quartz, up to 10% feldspar, 15k
kaolinite, 10% micaceous matrix and 5% carbonaceous matter,
Accessory minerals include abundant pyrite and some tourmaline and
zircon, The guartz has minor overgrowth and moderate to strong
wavy extinction,

Interval 1869 - 2750 feet:

The unit comprises mainly light coloured sandatoﬁe and some
associated carbonaceous shale and siltstone, The sandstone is
moderately sorted, generally medium to coarse-grained: grains are
angular to subangular and of moderate sphericity, It contains
60 to 90% quartz, sbout 5% feldspar, 5% chert and sbout 10% clay
matrix, Both calcite and carbonaceous matter are minor, while
accessory minerals are also rarely present, The quartz contains
moderate overgrowths and pressure solution effects,

Interval 2750 = 3830 feet:

This unit consists of greyish sandstone and some intercalations
of dark siltstone, coal and conglomerate, The samistone contains
50 to 70% quartz, generally up to 15% feldspar, 20% clay matrix and
abundant pyrite in most specimens, The grains are mainly fine,
moderately to fairly well scrted, angular to subrounded and of moder-
ate sphericity,

Thus, compared with the sandstone of the overlying unit, the
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sandstone of this unit contains less quartz and chert and more feldspar.
and clay matrix, Further, in this unit_plagiociase seems to be more
plentiful than potash feldspar, -

Interval 3830 - 5L33 feet:

This thieck unit comprises mainly dark shale and siltstone, with

some sandstone intercalations especially in the upper part and pebbly
beds near the bottom, The sandstone has from 35 to 70% quartz, 5%
feldspar, generally 15 to 20% clay matrix and aboﬁt 15% calcareous
cement, It is fine- to medium~grained; grains are moderately sorted,
subangular to suﬁrounded and of moderate sphericity,

The specimens from L448L' and 4600' - 4610° differ from the
others in that they have comparatively low quaftz contert (35%),
plentiful chert (10 to 15%) and clay matrix, consisting of illite
and micas (20 to 45%). The upper sample contains abundant pyrite

and some calcite cement and calcareous fragments of gtrophalosia,

(b) A, F, O COOROORAH NO, I
Interval O = 390 feet:

This unit consists of light coloured micaceous sandstone with

some coal seams,
The sandstone is generally fine-grained, moderately sorted and
has subangular grains of low to moderate sphericity, It contains
from 35 to 70% quartz, 5 to 10% feldspar, 5 to 10% muscovite, and
5 to 25% clay matrix, Other constituents include 5 to 30% calcite
and siderite cements, and some fragments of mudstone and acid voleanies,
Zircon and tourmaline are rather common in the lower part of the
section,

Interval 390 -~ 1200 feet:s

This inteaval, unlike the overlying unit, consists predominantly
of dark grey, micaceous siltstone and mudstone with numerous carbon-
aceous laminae throughout the section, Interbeds of sandstone oeccur in
the upper part of the section,

The sandstone is fine- to medium-grained, fairly well sorted,

and has angular to subangular grains of moderate sphericity, It
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contains from 20 to 50% quartz, 10 to 13%-fe1dspar (mainly potash
feldspar), 5% muscovite, 5 to 25% clay matrix, 10 to 20% carbonate
cement, up to 10% carbonaceous matter, and 10 to 25% fragments of
mudstone, acid voleanics and "chert" (devitrified volecanic glass),
Zircon and tourmaline are common throughout most of the interval,
whereas pyrite is abundant in the lower part,

Interval 1200 = 1290 feets

The lithology of this section consists mainly of light grey
sandstone, with minor intercalations of brown-grey éiltstone and
mudstone,

The sandstone ranges from ortho-quartzite at the top, to
argillaceous sandstone and feldspathic sandstone in the lower parts,
It is medium-grained, fairly well sorted, ard has angular to sub-
angular grains of moderate sphericity, The constituents include 60
to 75% quartz, up to 19% feldspar, 10 to 20% cléy matrix and up to
10% calcite cement, Tourmaline, zircon and pyrite are present in
places,

Interval 1290 - 1638 feg&:'

This unit is composed mainly of dark grey to black mudstone
and siltstone with some sandy intercalations,

The sandstone 1s very fine-grained, fairly well sorted, and has
subangular grains of low to moderate sphericity, It contains from
25 to 65% quartz, 5 to 10% feldspar, 10 to 25% clay matrix and 5 to
20% calcite cement, Muscovifé, chert and pyrite are present in
places,

A s&mple from 1620 to 1630 feet is a sandy limestone, with some
marine foésilé.

Interval 1638 - 26L0 feet:

This interval is almost wholly sandy, having only a few inter-
calations of siltstone and mudstone,

The sandstone is generally medium-grained, fairly well sorted and
grains range from subangular to rounded and are of moderate to higﬁ
sphericity, It has generally from 65 to 80% quartz with common to

abundant overgrowths, 5 to 15% feldspar (decreasing downwards) and about
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10% kaoléﬁite matrix with minor rock fragments in places, However,
specimens at 2270' to 2280' and 2420' to 2430', have less guartz ’
(40 and 50% respectively), The former has plentiful calcite, partly
replacing both feldspar and quartz,

Pyrite, tourmaline and zircon are present in some specimens,

Interval 2640 - 3010 feet:

"The unit consists of sandstone and siltstone with some interbeds
of mudstone, The sandstone is fine to mediumngrained,fairly well to
well sorted, and has subangular to subrounded grains of moderate
ephericity, It contains genérally 30 to &0% Quértz, vérying’pro—
portions of feldspar from a few percent near the top to 20% near the
bottom, 5 to 20% clay matrix (mostly kaolinite) and 20 to 50% calcite
and some siderite cements, Also present in some samples are about
10% carbonaceous matter and up to 5% pyrites,

Interval 3010 to total depth (3523 feet):

Six thin sections were prepared from this intervgl - from

depths of 3040 feet, 3090 to 3100 feet, 3146 feet, 32ih feet, 3351
feet and 3410 feet, In the following, brief descriptions of each
thin section are given,

3040 feet:

The rock consists of phenocysts of quartz, feldspar (mostly
oligoclase and andesine) and fragments of quartzite, sericitic
siltstone, shale and andesite set in a very fine? pale brown matrix
ofggoléanic\glasa and dust, Some of the quartz grains are enbayed,
whereas the plagioclase is often strongly zoned or slightly altered
to sericite, The long axes of many feldspar grains are sub-parallel,

The groundmass shows some flow texture, and in parfs, has been
devitrified or altered to a brownish cléy-like aggrégété; probably
montmorillonite. Also present in the matrix are widely disseminated
black oﬁéque grains, which may be ilmenite or magnetite,

Name: crystal-lithic tuff,
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3090 ~ 3100 feet:

The sample shows a strongly interlocking .and fine-grained texture,
and consists of quartz, plagioclase (mostly albite) and micrographic
erystals of guartz and feldspar, Sericite, chlorite and some glassy
material are present, filling interstices or partly replacing some
of the quartz and feldspar grains,

Name: gericitized dacite

3146 feet:

The rock is a breccia, consisting of pebbles, mainly of quartzite,
set in a fine-grained matrix,

The matrix is composed principally of fire, angular to subangular
grains of quartz set in microcrystalline silica, sericite and
chlorite,

The rock also has veinlets consisting of gquartz crystals and
Plagioclase microlites in a matrix of chlorite and kaolinite, The
matrix 1s a gericitized siltstone,

321L feet:

The rock consists mainly of coarse, 1lath-shaped plagicclase,
actinolite, minor quantities of chlorite and iron oxide stain, with
épidote and iron ores as accessories, The plagioclase (oligoclase -
andesine) ranges up to 2.5 mm long and is partly altered to sericite
and chlorite, 1Its relationéhip with the actinolite suggests a sub-

ophitic texture, The latter occurs as tabular crystals and irregular

masses,
_ Name: actinolite diorite,
Aree
Y T
3351 feet:

Fairly similar in composition and texture to the sample from
3214 feet, However, the plagioclase is slightly coarser (up to 3 mm%wb%ﬁh
while the actinolite is slightly to moderately replaced by calcite, |
Ilmenite and pyrite are rather common, but epidote appears to be absent,'

3410 feet:

A fine-grained rock, consisting of silt-sized quartz grains

embedded in a matrix of sericite, chlorite and microcrystalline material
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of low birefringence, probably kaolinite,

Name: sericitized siltstone,

III, LITHOLOGICAL CORRELATION
The Cooroorah unit between 1638 and 2640 feet and the Inderi

unit between 1870 and 2750 feet were found to correlate very well
lithologically, The other units do not compare as well, but are
tentatively correlated because of the general similarities in their

lithologies and positions relative to the units referred to sbove,

Stanleigh Formation

The Inderi unit between 3830 and 5433 feet compares fairly well
with at least part of the Cattle Creek Formation in Warrinilla North
No, I, which is thought to be equivalent to the Stanleigh Formation,
They consist mainly of siltstone with some intercalations of argill-
aceous and feldspathic sandstone,

However, the sands in the Inderi unit tend to have less feldspar
(by 5%) and somewhat better rounded grains having higher sphericity, -
This may suggest that the unit in the Tnderi well is more mature than

that in Warrimilla North No, I,

Staircage Sandstone

The Inderi unit between 2750 and 3830 feet; which is rather
distinet lithologically from the overlying unit, compares well with
the Cooroorah unit between 2640 and 3020 feet, and may be regarded
as part of the Staircase Sandstone, '

Both units contain argillaceous and feldspathic sandstone, with
55 to 65% quartz, 5 to 15% feldspar, 10 to 20% clay matrix and.claystone
fragments and common to abundant pyrite, (Fig, 6). The grains are
generally fine to medium, rather poorly sorted, subangular and of
moderate sphericity, Thus compared with the overlying sandy unit, i.e.
Aldebaran Sandstone, the Staircase Sandstone contains less quartz, more

»

feldspar and more pyrite and argillaceous matter,
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Aldebaran Sandstone

The unit 1638 to 2640 feet in Cooroorah and the unit 1870 to
2750 feet in Inderi will compare very well lithologically with the
Aldebaran Sandstone encountered in Warrinilla North No, I, The units
consist mainly of massive, siliceous sandstone, with intercalations
of siltstone, shale and conglomerate, The sandstone contains 65 to 75%
quartz, 5 to 10% feldspar, about 10% clay matrix, minor "chert" (or
devitrified glass) and patches of carbonaceous matter and calcareous
replacement, The grains are medium to coarse, mcderately sorted,
angular to subrounded and of moderate sphericity,

In all three wells the units are characterised by moderate to
gbundant quartz overgrowths and pressure solution effects, This may
indicate that the sands were probably more porous originally than
they are at present, but there 1s much more outgrowth in Cooroorah

than in Warrinilla Worth No, 1,

Ingelara Formation
The Inderi unit between 1686 and 1869 feet compares fairly well

with the Cooroorah unit between 1290 and 1638 feet and with the
Ingelara Formation encountered in Warrinilla North No, I anﬁ B,M,R,
Springsure Neo, 15.

All the units consist of black carbonaceous shale and some dark
grey micaceous siltstone and sandstone, The sandy and silty units are
moderately sorted, and contain 30 to 60% quartz, 5 to 10% feldspar,

10 to 30% clay matrix (mainly il1lite and some kaoiinite), 10 to 25%
carbonaceous matter and no rock fragments, Pyrite is generally common
in the deep wells, but is absent in the shallow B,M,R, hole, On the

whole, however, the units correlate well,

Catherine Sandstone
The Inderi unit between 1669 and 1686 feet, the Cooroorah unit
between 1200 and 1290 feet, and the Catherine Sandstone in Warrinilla
North No, I have similar lithologies, They are mainly cream to light

- grey calcareous feldspathic sandstone and some argillaceous sandstone,
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The typical sandstones contain 50 to 75% quartz, gbout 10% feldspar
(mostly potash feldspar), about 10% @iay matrix and 10 to 15% cal=~
careous cement, They are fine to medium grained, fairly well sorted
and the gréins are subangular to sdbréunded and have moderate
sphericity, M

However, the Inderi and Coororah samples appear to have more
clay matrix, and some cafbonaceous matter and pyrite, which are
sbsent in the samples from Warr1n111a_North No, I, This difference
suggests that the Inderl and Cooroorah sediments were probably

‘deposited under a more reducing environment than those in

i,

- _“‘ u 5k,f():f't:h. Nog Io
(\/Jarrim://q) o

Peawaddy Formation

The Inderi unit between 1130 and 1669 feet was compared with
Z%he Cooroorah unit between 390 and 1200 feet, In both intervals
dark shale and Siltstone afe the more gbundant lithologies snd a

1on

‘ﬁgfew s;ndy 1ntercalaf

,,,,,,,

The sandy units are fine- to msdlumrgralned, falrly well sorted,
and have angular to subrounded grains with moderate sphericity, The
constituénts include sbout 4LO% quartz, 10 to 15% feldspar, 15% clay

matrix, 15% calcareous cement and gbout 10% vdleanic fragments, This

cnp i,
P i

composition is very similar to that of the Peawaddy Formation in

‘Warrinilla North No, I,

German Creek Coal Measures and Black Ally Shale

The Cooroorah and Inderi units immediately above the Peawaddy
Formation are correlsted with the German Creek Coal Measures and
Black Ally Shale respectively,

The Cooroorah unit (O - 390 feet), besides containing some coal

¢ seams, is generally light coloured, sandy, fine grained and micaceous,
This lithology if typical of the German Creek Coal Measures,
: On the other hand, the Inderi unit (930 ~ 1130 fset) consists

;preddminantly of dark grey to black mudstone and shale with some
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clay-rich sandstone, It may, therefore, be correlated with the Black

Ally Shale,

Blackwater Group

The Inderi interval between 92 and 930 feet is immediately
above a section correlated with the Blsck Ally Shale and therefore
is probably equivalent to the lower part of the Blackwater Group,
The interval containg siltstone and argillacéoua to feldspathic
sandstone; coal seams are also present, especially in the lower
part,

The Blackwater Group is not present in the Cooroorah well,
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careous ;TR A :
feldspathit gl & ; ,
sandstone & : SR B ; :

- 1 - i ] e L ER 3 <
1670'-1_6801 ood oy 0.4 ang,” - | moderate 50 5} 10 few ;_!.-.'0 |’ i
Feldsp&thi_?for -{and- 0,07 subrd, E musgc. - 0%]? y #
argillace-|finer, - : | kao): ;
ous sand- |main’ 5% cérbonaceous'matter ‘ '
stone mode) | : f it
1680°=1690" fairly max, O,L4 sub&ng, + moderats 60 10 5f 5 ]15 I B2 p h e
argillace-| good av, 0,25 | subrd, | T elgy(10%|cal-; b
ous feld- |- ; { - | st. | kaq|cite!
spathis | v & ; ;
sandstons | i S b :

i | b : .
1720°%=1730' good max, 0,1 ang,~ | moderate 65 5] 5 5 A5 [L 5§ ¢ u or ¢t
Feldspathi av, 0,07 | subrd, | ‘muse. | | (caq| cal-
argillace- . : . i nli%écite&
ous sand- ] | ‘side-
stone 3 1 ! rite
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dunmves

'TEXTURE PERCENTAGE_ESTIMATES ACCESSORIES
' . ’ S0 B N e ' oF )
DEPTH sorting grain-size| round- *SEI_IQEEEEEX__ ' ’é 2 {% é g: % gg i ?1 é% %;‘ % Gﬁé ; % 'S
NAME E_ness ~orientation | H. E ‘g"g=~& gl mw] = EE R =¥ o8| (&
, a7 T1-5 1l 7 | Dok | e 4 B8l o |
e ] o, : | i |
o - Al Yy o :
1780 -1790°Y moder- | . 0,25 | ang,~ . | moderate 501 1 few| 3]:2 1 5 r 1 .
carbonace= | ate 0.1 | subrd, { 1- muse ” |+ ;(kaég cal- . I
ous micace~ : ) A | B : cite ‘
ous sand- & q :1 { & . ¢
stone : s B - side-
S| ' rite-.
20% carbonaceous matter ), .
' 3 ] ] : 5 | |[ T
‘11821° | rather ang,- | low-moderate 5511 }5 ]2 i 5 : <‘25' R
Fargillace~ poor - subang, - ' 1 171 . ; :
|ous sand-" | : - 101 : 15%3 /
1stone " 5% carbonaceous matter
11850°=1860" 15] 'f5"__'few
silty car- L0% illite o |
bonaceous @ 15% keolinite | 1]
ghale 25% carbonaceous matter i
. e i : i
1894 ° -moder- 0,6 subang,  mod, <1ight 70 10 10 10
argillace-= | ate 0,3 rd, 1 i misc, misc,
ous proto~ | silt
guartzite 1. stone
1907% . ' rather 2,0 subang, - moderate 8oj¢10 | ! % - 5 w
Ortho- | poor 6 W rd, mod-' | kaol,
quartzite o'gr- : ; |
owth f .
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TEXTURE | PERCENTAGE ESTIMATES ACCESSORIES T
, ' X alial! e ;E!.i!?""l’.d il g Jo cfiw im 19 L@
DEPTH sorting .grain—siza round- | sphericity 3 ] Bl BIBY SIS 288 & %ﬁ S e I'B Y E i
""""" I i ' 1. Q [z || i
NAME L A , N orientation 3 3 3|8 ! X 219 % o 18R g o |'e flcrlio
1 1 N all I D 6 he F-o . 5] ck [{ O = - l
| el R @ + ! ! |
; ekl i i 1 !
1 CD | ; L l ! 1
, S R (I ‘ : |
! 2010"-2020% fairly! max, 0.3 | ang,- | high 90| 5. 1 I 51 Do [ |
{ Ortho- good av, 0,151 subang, - : ik 1 1 mic{ { o | ]
quartzite B by . S HE S I : 1! I T
Lo i q I l p Z % : ] . =] 1 :-‘
7 . ; i : ! " ; . i Ay H
2100°-2110f fairly| max, 0,25 |' ang,- | moderate 7551 51 5| {7 31 |220 I il
argiilace- good - i av, 0.15 | subrd, * . ] : : :(15 { | |
ous sand- . : i kao,) - 1! 1.
stone | ; : : , | |
' 5 @ 1 1 E* !
2161" very |up to L ' ang, - low-moder, “t 80 15 few 5 ; 'f
vebbly POOE mm, ' subrd, _ : - mod] : :
| ortho- , i ; ' o' gr : g
guaartzite 1 ; owth | I I
2300°=2310°| moder=- | max, 0,45 {|ang, - moderate } 765 > 5i few 7 25% -
argillace~ | ate |av, 0,2 || subang, e (15%! T A
4 ous sand- P ' i illite p i\ |
stong | ' _{& miea) - . | :
' T R | Sk IR £ ! f
2isR8S  fairly | max, 0,6 |'ang, = low-moder, 75 <5| few 10§ 10 r 1 i
Proto- good av, 0,35 | subrd, . : mod./ mi¢! (xkao, F : '
quartzite ' o'gr - silt- 5%) ¥ P 3 1
! owth _ stone SN I %
P = F . 1 o i
2h6h )" poor {max, 2,5 ang, - moderate 70| 5110 5 5 5 , i
Felds- av, 0,6 _subang, | 4 mig! : 9 |
pathic silt=
gandstone stone
% s A : ) i = - ':.. :J‘ B = i "1
2650°-2660"'! moder- | max, O,4 -4 ang,- Jmod,- 80 . K10| few - 10 ' i
Ortho- ate av, 0,2 | subang,.|high--.. ] B : | (kao. 1
quartzits 1 1 | 5% . -




i

Inderi No, I 20.
TEXTURE 'PERCENTAGE ESTIMATES ACCESSORTES
‘ r ._ i ) N 0:;5-".:":’" .ﬁtf":hg.rs 5 low ¢+ |n [m "9 |@
DEPTH sorting| grain-size| round- sphericity _ £ Lea l% NEIRIRE: - e 2 "%" !ﬂ B
sl asse rientation 5 Hegcel'ol Rl BA R F2E g O - Rl By
NAME orientatio o d'-ﬂsm E 2 =l & 21816 (CD,_
| | -]'m ' !
26802  fairly | max. 0.25 | ang.- | low 60 51 | 5l B 20| e fu
argill- good av, 0,15 subang, * |imuse. (miCi,
acecus other . - |& big _15%) :
sandstone imode 7, 5mm _ Jig. J ;l'.;’- 7
2870"-2880°} moder=- { max, 0,2 | subang,4 moderate 50 T 758 - fi- 203 25 - ; ‘
calcareous | ate Yav, 0,081 subrd, ; # | (kag, cals 5t y
argillace- ul . -15%3 cite |
ous sand- | b & ' | T}
stone 5 L ]
- 3040°=3050°| fairly | max, O,1 ang,- | moderate 70 | 10 2 ] 20 | S
argillace~ | good  |av., 0,05 | subang; ' musd - | (kad; ;
ous silt- : ; - ' 10%)'|-I, g
stone | .; .
5250° =3260"{ moder- | max, 0,% subang, - 'lowmmodﬂrate 35 ‘51« {104 5] 10| 15|20 _
Feldspathici ate = lav, 0,2.°{ subrd, s ! 0l | mie!l kad, (< 10%
- greywacke - i : silt, |sider- ! : 1
: ' _ »_stone itp) ' -
zo2fun poor |max, 2.5 | ang,- moderate 50 I 20 410 fewl 10l 5 >5 . q
Pevbly proto av, 0,8 subang, - S s { acid mic,sﬂio, |
1:quarizite % % _volc.
. 4 : i t |
5524 moder- [ max, 0,5 | ang,- mod, ~high 70 Li.6 '420 8
Feldspathic| ate av, 0,2 | glbang, _ (111' e b
argillace- ' _ : & I
ous sand- | ¥ ‘mica |
Stone 5 .1 15%) '
% K : i . T T T
3450 =3460" | fairly | max, 0,6 ‘ang, - mod, =high 60 5| - - >5 |tew >5125 ¢
caleareous good av, 0,3 subang, P ] - kao,| cal= j i] ¥
orthoquart- cite ! 1
zZite ,. | [ ¥
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TEXTURE

PERCENTAGE ESTIMATES

Ti

ACCESSORTES
- : _ a lmel o 18| R®[9 |»8 o |+ | ™ y0a |5 O
DEPTH sort ing 'gra(a.ina?ize round- | sphericity. |l £ é;E B4 4ryid g_ ey l‘é =813 B
"~ (nm, ness "o Blolo|lr 5 8 |20 o B |
NAME orientation S- gl-l- i E: @ | i 3_:3 ‘S g E_ S‘ %
E W ]
3590'-3600°| moder-| max, 0,35 | ang, - moderate QCSO: 5 5110) . |:20] 5 ' - K a 1
argillace- | ate av,, 0,15 | subang, st : 31 I clay cal-
jous felds- 5 4. et A .. eite
| pathic - _+ I “d & gl= |
sandstone : = '“i ~ 4 derite ] g
' .. i - : R iy S | {
3830 rather| max, 0,45 | ang,- { low-moder, 554 .8 50 81 12¢ 15 ‘al @ -
largillace- | poor av, 0,15 | subrd, : musc |- | tkaod
lous felds- o |aom) |
Jpathic : |
|sandstone | ; : _ /5 _
13930°-3940°| fairly| max, 0,15 | subang, -| moderate L5 ! 10 51 few 15425 | =] 4
calecareous good av, 0,1 subrd, 18 I mie,} cal- - -
argillace= : | cite : i
jous sand-. § , :
gstone : _
433" | max, fine i 109 60
| carbonace~- . silt - : ill- §
jous silty g . i : _ si ik’ “ite
| elaystone i - : 15% microerystalline silica !
; G 16 carbonaceous Tatter o7
: | ._;£ . . i ) : : : ] i
4hoo'-4L10' | fairly| max, O,4 | subang,=| mod,-high 75 5| few PD15]| 5 ° : o
kaolinitie | good av, 0,2 | rd, mod.,: : kao,| cal= B
quartz sande ' ' ogr: i cite
stone 1 owth |
g : & : : ' , T
Lb8y! ! moder-| max, 0,45 subang,= mod, uhzgh 354 5 115 20 | 25 R a
calcareous |l ate. av, 0,2 rd, | @ = : : ill< cal-
argiliace« | ite | cite
ous sand- | ; ' foss-
Stone : : ils
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TEXTURE PERCENTAGE ESTIMATES ACCESSORIES
[ b oo IESTE IR |5 B 5E THHE
| DEPTH |! sorting).grain-size| round~ [ sphericityl'e gl o -:o wlip|sd |85 el RIBR |2
(mm, ) ness g O I B 08 (RO IO ISR R B o8 2181215 |2
NAME ' ¥ orientationg : @ & o L = B 219 |8 g,,
14600°-1610° | moder- |max. 0,08 | ang, - | moderate 1|35 10 k5 us |5 r
argillace= | ate av,- 0,03 || subrd, | : & (mic cal- :
ous silt- ; ' ‘ 30%)‘ cite '
o | . -
1 5370%-5380" | 10 5 |15 | 50"
{ calecareous Bl ke e : cal-
granitie cite
conglomer= | i 20%. granophyre
jate ; i
1 ' | |
5291 ' pebbles matrix: ' - 3%
Granophyre up to 551 5 |10 10 { 20 _
pebble 3 cm, J L} il1l= | cal=
conglomer=— ; : _ ite | cite .
ate I ‘ Pebbles:|; granophyre’ ',
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TEXTURE PERCENTAGE ESTIMATES ' ACCESSORIES ,

] . R | weline; of a] =] = |rs] 2 [ow ¢l 8l 'ml =lle
DEPTH sor‘tlng'gr?;;wmze flgund-  sphericity | & ;:g el g ,(_:}b & ig e g %E E _g' 5 "3 :E
R ) > orientation [ A [ P3| & & & ® |87 2 |58 31 8| 8] &8
' o N 1 o1 q ba lcke e I O
: o | 1 i U

40°-50' | good |max, 0,2 | subang, low-mod, 35 |, 10 5| few W | 5 . |

:|Argillace~ dav, 0,12 ‘i subrd, ° & i ' lelay: : :

1ous sand- i e :
stone . - . i b . _juica f
80-90"* moder- |max, 0,25 | subang, moderate 15 4| 15. 5115 | 251 o5 - -
Calcareous ate lav, 0,1 | subrd,, ! i ande4 cal- :
subgrey- { } site| cite =
wacke 1 : ' i 'hO% T |

: il e .L_some carbonaceous matter & pyrite ;
170°-180° good |max, 0,2 | subang,dq mod,~high. 70 . 5] 2K5 few 10 | 10 ul ‘e

" IProto- av, 0,15 { subrd, °} ; ‘ kg0, | cal=- : h
gquartzite _ _ _ j d .} cite 1 ;

240" moder- |max, O,2 subang, 4 low-mod, 50 i <10{ 5] 5 20 ul u -
jargilliace- ate av, 0,07 subrd, : | musc kao, |. cal=

lous sand- : : 10% | cite
stone —— ] ' ]
270%=280" moder- [max, 0,25 | subang, mod,=high ko 5 20 | 5 r| u |
argillace- | ate av, 0,1 subrd, - o musc kao, | :
ous sand- 5 10% i
stoneg : -4
=AAeRL , _ :
326° poor max, 0,7 ang, = low=mod, 60 5.1 5| 8¢t:2 15 5 ul| ¢of
argillace< |. av, 0,2 subang, : ‘muse i1l-| sider- :
ous sand- |, ; ite | ite :
stone _ = el ! 10%

1450 -L160° moder—- [max, 0,3 ° | subang,~| moderate 15 - 10 10} 5115120 | 25 T
calcareous | ate jav, 0,12 [ subrd, : S el ;- Icl&ykao. cale— |7 -
subgrey- ] : i 2 _ sto | . cite .
wacke ; ; \ 5 \ ne &

] : - . volc I
= -_{(5)
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TEXTURE o PERCENTA’;GE ESTIMATES ACCESSORIES .
DEPTH sorting' grain-size| round- sphericity-_ || =} sal o lgliw|ws 238 BE o] &|'® 'g '
mm ness - i ' Dl ol O Ol |® |mo | &+ |5 o+ ﬁ Hi R o
NAME | . orientation Simonl 5 |efiofm|am|5 |00 ) gl 8| =g
N [ i o o 5 _Eﬂ-- ]‘=.1 S| et| o), ¢
) o
. | i ! e
520°=530' | moder-|max, 0,3 | subang,+ moderate 20.4 10 p1of 5| 10| 20| 25 r )
calcareous ate av, 0,12 subrd, ; clay kao, cal-
subgrey- e st.&_. | cite
wacke ; - il : vole _ : :
| 598°F rather | max, 0,25 | ang.,~ 4 low 20 -= '_'55('10 few .-5115] LO | u
calcareous poor av, 0,07 | subrd, - 1 -muse | elayl kad, cal-
‘kaolinitic - I 1. | st. cite
gandstone - 4 _. | 5% carbohaceoud ma'tter | :
680 =690 good max, 0,1 ang, - low {1 25° - ; I 510 ey 51151 45
caledreous av, 0,06 | subrd, ¥ musc | clay| kao, cal-
kaolinitie : ’ lrg st, citej
giltstone k- . _ : 4 5% carbohaceou matter '
769! fairly | max. 0,15 ang, - low~mod, LO ! 4’10! S5 [few 25 10 r|iu
‘carbonaceouy -good av, 0,07 subang, ; M. { mus ¢ 1114 cal=|
|argillaceouy ' - : “¥ 1 - {mica cite &
sandstone 7 ' 15% sider,
: R . J10% carbonaceous matter| e
8207-830' .| fairly |maex, 0,35 | ang,- | mod,-high 30 20 | J10f5, s5]10| 20 | |u
~almcareous™ | good av, 0,2 subang, ! clay| kaod, cal=| |
arkose | F.I | SN gt, cite
910f=920° ?éirly max, 0,7 ang, - moderate 50 |. ‘20 415 [few 8| 35 !r-
Feldspathic 1 good av, O.L4 subrd, { . - kao, sider=-
sandstone 5% carbohaceous matter . ite 1.
932" good max, 0,15 ang, - mod, ~high g ) 30 10 4 5' 10 | 5 #-_5_4_“5___20__—-%4-—0—,'.—-_
caleareous av, 0,08 subang, e SE) ————muse | clay| kao, cal-
sandstone (I— = i st, cite &
{——— : ; ' ‘sider,!
e i - 10% &arbonateous matter]. 4 [
1050'~1060" | fairly |max, 0,2 subang, 4 moderate 1 20 E 105 ]| 1020 ¢ 30 fle]a .
calcareous | good av, O,1 subrd, .| : : 1 B clayjkaol cal-] i f
feldspathic : | st, |15% cite | .
greywacke '
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| TEXTURE PERCENTAGE ESTIMATES  _. .. ACCESSORIES
— 3 . ' e T o T o700 B TS 155 e\ N Sl B L e
DEPTH- sortingf grain-size | round- |[isphericity_ AR IR EHE R AERERERE
mm, ness . BRloR|R|I®|o|l®m |®F| 8| oo s | = |
NAME | . orientation S? fa & | o § K u 3 a:ﬁ fa g; § g %
1110°-1120" | moder- |max, 0.15 | subsng, -} mod, -high 20| | 10| few | | <30
Pyrite-cem- | ate {av. 0,06 | subrd, ' _ , pyrite
ented calcar . LOZ ¢alcite|fragments o
enite : : ; - . T A
1181° | poor [max, 0,8 |'ang.- | low-mod, 15 |few | |50] 20 {p
jcarbonaceous av, 0,25 | subrd, - " ; : o | main calcite
jargillaceous (other mode: A : ' 1T o001 ly | ‘with |
{sandstone | ~ ;fine silt) ' | o BB 3 : 1114 fossils
; : . ; 115% ¢arbbnaceous matter | :
1120012107 | moder~ |max, 0,8 ang, - {mod,-high | 751 J oo 1 ; K10 { - 10 p
orthoquart- | ate tav, O, subang, w S : v B |kac,{calecite
zite : : ' _ 1 .. : -{ repl,
, _ : 5% carbondceous matter . - w2 )
zouet very - {max, 0,1 | subang,-| low-mod, 1 60 Clksks| | 201 10 r| o
largillaceous| good {av, 0,08 | subrd, | . . | muge 111,.jcalcite) N
sandstone : . - . = R A I - i
- =1 - micas
11270'-1280° | fairly |max, 0,5 |ang,~ |mod,-=high = | 60 110].--l10l5 | |10%:: 5 " Ju| o
Feldspathie | good |av, 0,25 subang, 5 : ¥ ] % © (kao,}:calecite '
sandstone T | cirla ; _ : . _ . 5%
113457 - | fairly {max, 0,08 | subang,~|low-nod, F g 85 415K5 [few| + | 25 fﬁ 5
micagceocus . |jgood = jav, 0,05 |subrd, | i . 3 5 |muse. }  J11l.& ‘caleite
siltstons B . i | [ ' | : 3 micaj'. - [
. -3 | - » 20% §° .
11380%-1390° | fairly |max., 0,15 |ang,- moderate -1 60, q 515 |- 110§ 20 ul
|calcareous 4 good - fav, 0,08 | subang, . W ] : kao,|. calcite -
- |[feldspathie [ a , y ! & [
sandstone . : P - . . 5 d
16207-1630' | fairly [max, :0,15 |subang,-|low=mod, < 20 10f 2| 5ifew 51 50 “f
sandy lime=- | good av, 0,1 |subrd, Sy =2 : i . ; | kao, | calecite. ;
stone . o gy | S 1. with 1|k
[ 2 ! ‘ 3 ' fossils: E
i' | 10% carbonadeous matter b -
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TEXTURE PERCENTAGE ESTIMATES ACCESSORIES
z o I ; : 1 ]
DEPTH | sorting grain-size|l round- [/sphericity S L:.'g S1E TR RS [E BR [§ |& g I3
mm, ness ————— % B FElalBi Ble Belg Eg |81d N By
NAME orientation = P2 I3 Bl &k B e BE |89 12 16
- N ! =T g LI ) o e
" | m : £ m
1677 good max, O, 3= subang.-!mod.-high 75 3 | 7 |someld5 lu
Argillaceous av, 0,2 rd, f abund, i11L
feldspathic i o'gr ] & |
sandstone : 1 owth : : mica _
1770'-1780°| fairly| max, O.,45 | subang,- mod,=-high | 65 | 1. 57 )5 15 95
kaolinitic | good av, 0,3 | subrd, | - mod, ; = mic,| kaoj, cal-
feldspathic: 0o gr ; . s cite j
sandgtone ; v X i owth 1 _ ' :
1800°'-1810°] fairly| max, O,45 su‘ballg.ﬂ-:mod. ~high 65 5 | 71 8 ‘15
kaolinitie good av, 0,3 stked, . mgd. . | _ kaol
feldspathic o gr 3
sandstone j | __owth 4 -
188" moder- | max, 0,6 subang, 4 mod, =high 65 5] j10]5§f Ji0o} 5"
lkaolinitic ate av, 0,25 | rd, | abund| _ . kao, cal=
feldspathic o'gr _ ' i cite
sandstone . owth ; ; 1 :
2000°-2010°| fairly| max, 0,3 subang, | mod, =high 75 5 | 6 | 4 | 10 r
kaolinitie |: good av, 0,2 ra, ~ abund/ . : | kaaj,
feldspathic| o'gr . | &
gandstone ___owth Iz : 113 ‘
2089° fairly | max, 0.6 subang, - mod, ~high .80 | wluyl| 12 r|l -
orthoquari-| . good av, 0,3 rd, abund, ) : kaol,
zite o'gr ; i 12%
— - - {—owth 4 5
2160"=-2170"} ' fairly | max, 0.7 subang, 4 mod, =high 75 5 10 |few| 10 e
fkaolinitie \Hgood av, O,L rd, _ abund/ 2 : kaol,
feldspathic| : 1 o'me f: * '
sandstons | - r : owth |
2270%=-2280°| fairly | max, 0.4 subang, - mod, -high : 3o | : 515 |5 51 L0
calcareous good av, 0.2 subrd, mod, 1elayl kad, cal-
sandstonz o'gr st, cite
owth o | I
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TEXTURE PERCENTAGE ESTIMATES. : ACCESSORIES
PEPTH 'Ebrﬁnétgrain-ﬂlz“ round- | sphericity_ e [uell alal'wle 2318 |38 18 el B .fé’é' B
mm ness ® |apll olo|l »|o |Ppa]| & B« E B1B B
N AME . orientation = P (Sl e|le jaxl. 8 |lag [Elo] s |n B
S fi ol S Lo B v |~ 8 Bl o |0 %l-
w . 1 i 4
2420°-2130° | fairly :max, O, L4 subang, 4 moderate 50 1 '_10 fewl 5115 [10 1 ;
calcareous good rav, 0,2 subrd, | | mi‘_nor -, p ol y‘kao e |
dargillaceous f_ | o gr ; _ : ot onelo%' aitel
dsandstons ! —_owth : el d ; i '
12506° | moder- | max, 0,6 ang, - | moderate - 70 ' ‘2 |3 720 | r ||\
{argillacecud ate av, 0,3 subrd, || ; “411) :
fquartz | i - BT
{sandstone B 1. 1 ' ' . " micqi :
] : 1 i | | ' 15% : |
: : L : 5%_carbonaceous matter | :
2620°-2630" | fairly| max, 0,25 |subang, 4 moderate’ _ 60 5 few| ‘5| 30
argillacsoug good av, 0,15 |rd, { _ mod, ' clay kaol
{sandstons , 1 o'gr stonel5%
owth :
12704 " poor max, 1,6 ang, - mod, -good | >50 | 5 12 | 3 p15 |' 2
argillaceoud av, 0,6 subrd, mie}:
sandstons : 5% devitrif_ijad glase .
-. : ' - 5% carbonaceous matter | | |
12706° goaod max, 0,08 [ang,= moderate 30 few 15 {50 1 38 AN
ipyritic cals av, 0,06 subang, . mic-fcal- |
careous sand- _ ! ace, jcite| |
stone - 0% | ! ;
: ae T !
2820"-2830° | good max, O, L4 subang, 4 mod, =high 80 .5 few K15 |! '
orthoquartz- av, 0,3 oo IS : mod, . kao, :
ite - a o'gr . 1
; A . " : _O_Wth_ : . e - T
2916° | moder-| max, 0,5 subang, 4 low-mod, - o |5 1.5 | 5Few| | 5130
Carbongesous, ata av, 0,2 rd, : ) , kae, |sid,
calcareous . . T 4 i e " - : : . _ | 5%-
sandstons ' ) ld% carbonaceous' matter
2960'=-2980"'{ fairly | max, O, 3 subang, - moderate 30 10| |15 |5 20 20 :
calcareous | good | av, 0,2 subrd, kao. |eal-
feldspathic : _ i cite E
greywacke-: ; | I
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TEXTURE PERCENTAGE ESTIMATES ACCESSORIES
i , ' T : _ o ' Ty .' a g |
DEPTH sorting| grain-size|' round- | sphericity. | S BE1'S| Bl Tl B|w31 B [§E gl Ug? g |3
; i "ness | orr e 1 Bl coB{ af.8] e mof o |3 g 1313 15 1=
we | - orientation | 4183 3} B sl ell@%lE 88 | ElS g5 |k
O T e LI 1RO =L |8 je fo |
i i i m i i ! | P 4@
e g 1. i L2 "1 i 1. ;
3040 max, 2mm, 10 - few 20|10 | 10 :
crystal- long : : : and-jclay
1lithie ; ; esite
Tulf : ___50% glassy groundmasg
; B E T : ! )
3090'=3100"}| max, 0,15 I} sl Sy :
sericitized, mm ; 60 i 101 30
BT ° - : : alb=
aclte _ | , . . 1 ite
316" | fairly {mex, 0,1 | ang,-~ mod, =high Lo | 5| pew : o
micaceous | good |awv, 0,05 |.subrd, Matrix: 20% jsericite
siltstone ' 1 15% phlorite
(matrix of ' 20% kaolinite
breczis) 4 '
321l" max, 2.5 lOlL 60
actinolite mm, long chlor- '
dicrite ites!
20% actirelite :
_10% iron;cilde stain
535)" max, 3 110{ ~ |65
actinolites mm, long ‘chlor=- | -
diorite ites!
| 25% actinblite
3410° ' good  Imax, 0,03 | ang.~ | moderate 30 - [
serieitic | av, 0,02 subang, + matrix:s LO% bericite §
siltstone | ' 1 l 10% chlornite |
| 20% kaolinite |




L

alter
ang
av
bio

c
kaol
mic
mod

nmusce

plag

r
rd

tourm

volc

290

APPENDIX 2

List of the Abbreviations
used in the Tables

abundarnt
alteration
angular
'avefage
biotite
conmmon
kaolinite
micaceous
moderate
S

plagioclase

rare
rounded
tourmaline
ungcommoern

volecanie
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