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SITE INSPECTION - PERNATTY QUARRY

BRIDGE QUARRIES SUBCONTRACTING TO MCMAHON CONSTRUCTIONS

The Pernatty Quarry site was inspected on the 28 February, 1989 in the company of
R Richardson and R Rake (Pimba-Wirrappa project team). Topics as raised in the
McMahon's claim of the 14 February, 1989 were deliberately addressed as part of the
inspection.

With reference to these topics:

(1) No material raised by blasting of the first ramp area was evident as having been
trucked and dumped outside the perimeter of the quarry. (Oversize material had
been pushed outside the perimeter as part of normal stripping operations).

(2) A small stockpile of material within the quarry perimeter and which had been pushed
up from the development of the first excavation was evident near the ramp to the
crushing plant. No more than 150 m3 remained in this stockpile which was the
relic of a much larger stockpile from the ramp development but which had been used
subsequently as feed for the plant after a time lapse sufficient for the clay to have
dried back to a crumbly state.

(3) The quarry workings had been extended from the area of the second ramp and had
connected with the original ramp development site with the access to the quarry now
being through the latter (i.e. ramping now reverted to original ramp site). Much of
the original face of this area was still exposed {as was evident by the level of crusher
dust accumulation on the rock ledges) but did not reveal levels of clay in the face as
has been described in the claim documents.

(Other areas of the quarry have shown ostensibly high levels of clay in the face -
however the face in these instances has coincided with a clay filled vertical joint.
Immediately behind the joint there is the normal quarry condition of a high
percentage of good stone. These joints are often only several centimetres in
thickness).

Production from the quarry is currently of the 20 mm crushed rock; plant changes to
achieve this were the inclusion of an additional hammer mill and the reinstallation of a

gyratory crusher for the oversize recirculations.

The original 40 mm preprimary scalping screen with subsequent crushing of the +12 mm
fraction of the scalps for sealing aggregates was still being used. There was a
modification to the -12 mm fraction processing which minimised the total amount of
discarded material. At the transfer point between conveyor belts for this material a
deflector plate had been installed allowing the coarser fraction (because it was thrown
further by the belt) to fall onto a second conveyor and be returned to the product; the
finer fractions, because they would not throw as far or as high off the end of the belt,
would hit the deflector plate and drop onto the scalps conveyor for discharge.
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SITE INSPECTION, PERNATTY QUARRY

BRIDGE QUARRIES SUBCONTRACTING TO MCMAHON CONSTRUCTIONS

The Pernatty quarry was inspected on the 17 January, 1989 with Mr P Cops and
in the company of Messrs R Richardson, C Fiebig and B White (Pimba-Wirrappa
Project team).

Since the previous inspection, development had continued in the second (back)
quarry with it being enlarged to an area of some 70 m x 70 m. Development has
proceeded toward the plant area with the intention of connecting with the
abandoned first quarry area. Several areas of ironstone replacement and
infi11 with gypsiferous clay were apparent in the south eastern corner of the
second quarry and these had been avoided.

Current production 1is of the 40 mm rubble and a small amount of 7 mm
chippings. No scalping is being done; P.I. levels are running at the 12-15
mark. Unavailability of shot rock from the second quarry at some stage since
the resumption of crushing after Christmas has required the use of material
placed in stockpile from the first quarry. Satisfactory 40 mm rubble was
produced from this material.

17 mm chippings production is anticipated to finish by the 25 January when
14 mm chipping production will commence. Production of all the 40 mm rubble
1s expected to finish by mid February when 20 mm crushed rock production will
begin.
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' STUART HIGHWAY RN 1000
SECTION PIMBA - WIRRAPPA - RECONSTRUCTION
PERNATTY QUARRY SITE VISIT

The quarry site was inspected on the 22/11/88 in the presence of Mr R Richards
(Assistant Regional Engineer - Northern), Mr M Bowman (HD Project Team) and
Messrs P Busmanis and W Murfett (McMahon Constructions).

Since the previous visit, further development of the pit has been at the south
eastern (back) end of the quarry area, several shots in this area had been
fired allowing ramping to full depth and exposing an area some 20m x 20m.

A11 faces exposed showed both massive and brecciated "Collenia" reef
structures with sporadic thin horizontal layers and infills of clay material
(probably indicating hiatus periods in original disposition).

There was also some vertical penetration of clays and gypsum down near
vertical fracture planes. The stone appeared more massive toward the surface
and there was variable depth (up to 1 metre) development of calcrete type soil
horizons with fine powdery overburden.

The plant was not operating at the time of the inspection due to breakdown of
the feeder pump motor.
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i HIGHAYS DEPARTMENT - MSTERIALS &ND RESEARCH LABORATORIES - NORTHFIELD HD#1

" FORMAT-&  TEST REFORT ON SEMPLE MO 84751025 FROM SECTION HUMDRED N. DUT OF

MAME OF FIT/GRID PROP: PERNALTY CC 1 HOLE MO ! REPORT TO G HArvey éﬁik{
TYPE OF M&TERIAL CORES COURSE ! 28-to~g¢
SUBMITTED EBY G.HARVEY DATE 840922 !

OVERBURDEN mm  FACE s DEFTH mim: :

QUANTITY REPRESENTED SU L. :

REGUIRED FOR SUB BASE C/R ! i

SPEC STaMND . SPEC | .

SUBMITTED FROM :. @J&* - 3oo-8e
ROAD NO ROAD STUART HIGHWAY qﬁa BENIOR SCIEMTIST DETE
SECTION PIMBA-WIRRAPPA !

GRID REF/CH&IMAGE DDH 7 /2217 !

TESTS REGUIRED SA SCONLA CD SC LA 60“£J TO

FROJECT MO 7182A DEEIT ORDER NO 31255-4 e !

REMARKS LAB-CRUSH T0 -26.5: SCONLAB-CRUSH FINES. RESULTS TO G.HARVEY :

PRETREATMEMNT !

CLASSIFICATION DESCRIPTION !

rough hard

brown grey MATERIALS EMGIMEER DATE
crushed rock DOLOMITE with

grey sand silt of low plasticity

UNIFIED CLASSIFICATION GW

SIEVE aMNaLYSIS T108 e f ; TEST T : | SPECIFIED
SIEVECmm) ! |SPECIFIED] .. / ! ; !
104 : : ; 7 7 MUSLUE | .88 ! !
20 ' ! ! an '+ .08 | !
75.0 ! : - f L.L.Y ¢ 17 ! :
43,0 ! ! ‘ i F.L.% 1 15 : !
S3.0 ! : : 7" i P.O1.Y ! :
I7.5 i ! : o L.5.% | .8 : :
25,5 1100 : - / BI.MD¥ ! 10 : !
19.0 ! 84 ! ! s L.a.% 1 25 : !
14.0 HP-¥"4 : : - i ! ! !
13.2 48 : ; 3 I SCONLA | %%%%%%! i
.50 t 31 : : / L.L.3 ¢ 18 : :
.70 P22 : ! - P.L.% 1 13 ! :
4.75 S : f // F.I.% ! !
2,34 P11 ; ! - y L.S.% ! :
1.18 b7 z ' - «fﬂf ‘ ' ! !
L EDD iP5 ; : - : : :
L 425 L5 ! ! te vy ! : !
L300 P4 ! ! Ap——t—T" ! ! !
. 1 S 0 H 3 ! i 8,673 3300 A SRR P /o Yl 1T M s A e e



HIGHWAYS DEPARTMENT - MATERIALS ANMD RESEARCH LABORATORIES

 FORMAT-&

TEST REPORT OM SAMPLE NO 84780731

FROM SECTION

~ MNORTHFIELD HOw1

HUMDRED NORTH OUT OF

CMNaME OF PIT/GRID PROPOSED PERNATTY CC HOLE NO
COURSE
DaTE 840822

CTYPE OF MATERIASL SPALLS
- SUBMITTED BY G. HARVEY

- QUERBURDEM mm FACE mim DEPTH

CGQUANTITY REPRESENTED CU M.
- REQUIRELD FOR C.R.

SREC STAND . SPEC

CBUBMITTED FROM MATERIAL EVALUATION
- ROAD MNO 7200 ROAD STUART HIGHWAY
 BECTION PIMBA-WIRAPPA

CBRID REF/CHAINAGE

TESTS REQUIRED SA LA SCONLA CD

REFORT 1O & HARvEY

g@( 30-9-36

f%/ . Dp';%g 3./0.46.

i

SCIENTIFIC OFFICER

T

PROJECT MO &5844 DEBIT ORDER NO 11430-0
 REMARKS LAB CRUSH T0 -19.0mm RESULTS 6. HARVEY

FRETRESTMENT
CLASSIFICATION DESCRIPTION

angular rough hard

brown grey g MATERIALS ENGINEER DATE
crushed rock DOLOMITE with

grey sand silt of Tow plasticity

UNIFIED CLASSIFICATION ®

STEVE BNELYSIS [T ;*’ TEST | ; [SFECIFIED

51 EVE Cmm ) ; |SPECIFIED ; ! ! !
104 : ! ! 7 7 MUSLUE | .87 | :
20 : : : '+ .04 ! :
5.0 ; ; ; % / L.&.% 120 i
43,0 ! | : : ! :
53,0 : : : 8 SCONLA | ®%%%%%] :
37.5 1100 : e f L.L.¥ 1 17 !
4.5 Coegs : ; PLL.Y ! :
17,0 ' oBS ; . / BL.1.,% ! : :
14.0 P48 ! /‘ L.S.¥% ! ! :
12,2 ! 54 | ! " ‘ ! ! !
2.50 TR : f ; : :
&.70 - - R : 2 / ; ! :
4,75 - S : ! : ;
2,38 P14 : . i : ! ;
i.i8 Pog : ! = ! ; |
LA00 ! & ! H i i i
LARS .1 : i 1 - f f f
L300 : : ; "] : ; :
. 1%?!5! } g ! H 91.385‘5 3.385 &.56f &7 13.213.8 378 &3 H ! H
L07S - i : 8158  0.425 475 95 6685 5275 ! : ;




HIGHWAYS DEPARTMENT - MATERIALS aND RESEARCH LAEBORATORIES - MORTHFIELD HD% !

RMAT=#  TEST REPORT ON SAMPLE NO 867S1215 FROM SECTION HUNDRED OUT OF

ME OF PIT/GRID PROP. PERNATTY CC 1 HOLE NO REPORT TO G. HARvEY 2iﬁkf

'PE OF MATERIAL 37.S5mm CORES L/C COURSE 17-0-¢
IBMITTED BY G.HARVEY DATE

ERBURDEN mm FACE mim DEPTH mm

WNTITY REPRESENTED cu.m.

‘QUIRED FOR SUB BASE/BASE

EC STAND . SPEC

:@'/{5“ ISRy

s SENIOR SCIEMNTIST DATE

‘BMITTED FROM MATERIAL EVALUATION
~»D NO 1000 ROAD STUART HIGHWAY
LCTION PIMBA WIRRAPPA
ID REF/CHAINAGE DDH 8

5TS REQUIRED SC LA SCONLA CD T
OJECT NO 71624 DEBIT ORDER NO 31255-4
MARKS HOLD ALL MATERIAL. RESULTS TO 6.HARVEY, P.COPS ;
ETREATMENT ~. :
ASSIFICATION DESCRIPTION é@éﬂrﬁ”“tb l :
gular rough medium hard . a""“/ o
ght brown Wadas i MATERIALS ENGIMNEER DATE
ushed rock IRONSTONE with ! /
ght brown silty sand of low plasticity i
IFIED CLASSIFICATLON ! (§;>
SIEVE ANALYSIS Ta0 TEST | : | SPECIFIED
EVE (mm) ! I SPECIFIED| ! ; ;
& ! : ; % L.L.¥% ! : :
; : : " P.L.% ! : :
.0 ! ! H 9 P.I.% © ! !
.0 ; ! ! L.S.% ! 1.8 ! :
.0 ; : ; 8 BI .NDX ! ! :
.g( | | | sa LA 142 : ;
.0 ! ! ; - SCONLA | %%%%%% ! !
.0 ! : ; ' L.L.¥% ¢ ! i
.2 ! ! : P.L.Y ! : :
50 ! : : w P.I.% : :
7 ! ; z LS. ; !
%g : : ! 8 Beses ' '
fg ; X ; 29 f f f
e 5 .’ 18 .’ f f
20 : ! ! ) . | ! : :
S0 ! : ! 8.675 2.360 B.600 z.3 6.7 13.219.9 3.5 &3 : : ;
75 : ! ! 8.158  B.425 1.18 475 95 16.826.5 5375 ; ; :




HIGHWAYS DEPARTMEMT - MATERIALS aND RESEARCH LABORATORIES - MORTHFIELD HD?1

CTION PIMBA WIRRAPPA

ID REF/CHAINAGE DDH 10 $,ro~5
STS REGUIRED SC LA SCONLA CD Seo~ D

OJECT NO 71é2A DEBIT ORDER NO 31255-&

“ARKS HOLD ALL MATERIAL. RESULTS TD 6.HARVEY, P.COPS H

ETREATMENT i

4SSIFICATION DESCRIPTION d

gular rough medium hard '

ght brown : MATERIALS ENGIMEER DeaTE

TO

RMAT-A  TEST REPORT ON SAMPLE NO 84751216 FROM SECTION HUNDRED OUT OF

ME OF PIT/GRID PROP! PERNATTY CC 1 HOLE NO | REPORT T0 G Hegvey %ﬁZZk(

PE OF MATERIAL 24.5mm CORES L/C COURSE : (9-1-36
BMITTED BY G.HARVEY DATE ) O— 132

ERBURDEN mm  FACE mm DEPTH {0—t2—2mFm !

ANTITY REPRESENTED cu.m. — :

QUIRED FOR SUB BASE/BASE :

EC STAND . SPEC ! '/zEQQQJ

BMITTED FROM MATERIAL EVALUATION v — - 'S 1 BC

AD NO 1000 ROAD STUART HIGHWAY :épSENIUR SCIEMTIST DATE

ushed rock IRONSTONE with
ght brown silty sand of low plasticity

IFIED CLASSIFICATION

SIEVE ANALYSIS 106 TEST | ; | SPECIFIED
EVE (mmD : {SPECIFIED : : :
3 : : : 28 L.L.% ! 16 ! !

! ; : P.L.Y i 13 ! :
.0 | ! | % P.I.X 3 !
.0 ' ! ! L.8.» V1.3 | !
.0 : ! ; 8 BI .NDX ! ; :
.5 ; ! : ALY : :
.5 ! ; ; 59 SRS : 7 ; :
.0 : ; ! SCONLA | #%%%%% :
.0 : ! : 98 L.L.% | 16 ! ]
.2 : ; : P.L.Y § 13 :
30 : ; ; 9 P.I1.Y. | 3 : :
70 ; : : . L.8.% 1 1.8 ! ;
75 ; ; : 38 ¥ ; ;
I ! ! e ,‘ | !
30 H H H : ! :
5 : : e ; ; :
10 ' ! ! B ’ % i :
30 ; ; : 9.975 D.300 0600 2.3 €7 13.219.0 3.5 &3 : ; :
75 ! : : B.158  B.425  1.18 475 95 16.826.5 5375 : : !




ATORIES - MORTHFIELD HD? 1

O BECTION HUMDREED OUT OF

PP&P PERNA TY CC i
2&6.5mm CORES LAC
Hﬁ R E‘*{

REFORT TO G HARvey %52;%6
. " 20

“to-8e

Tim
CU .M.

SE . i : *i o guagﬁuw ;;%1a?Qapglﬁ%scw-tﬁwﬂm&-%§wW

mim

FEKIWT: STUART HIGHWAY 5T
2 WIRREAPPA ;
4% DDHM 5,7,1 & 2 ;
SE LA BCONLA CD PTO
226 DEERIT ORDER MO 31255-4 i
MATERIAL. RESULTS TO G.HARVEY, P.COPS i
Sl ! DESCRIPTION y i
rough medium hard light brown FarH !
é@mjynrff DO MARTERISLE ENMNGINEER DsTE
aqoregate ETOHE with :
tight B oW siliy sand of low plasticity i

py T 7 py p ——
I 168 i TEST i I EPECIFIED
- o " gy {
3 SPECIFIED a5 ; i : {
i i H { L IS ; !
5 : i o = i 17 i !
- X ot —
[ ; ! § =i i 4 ; H
4 i : : 25 L HE :
. i i : ) = {0 i H
] : i d - [ 1 H i
= ! { : e : ; s
wd : ) H 2 H i
o i ! H = Ly | #xE3%s| !
1 i ! ¢ el - ] t 3
L H H H . H ?
= : ; H 48 HE = H i
i : : : :
U : i t i ﬁf H i
bl t 3 H i i H
E f ' ! 2 : 1.4 H H
! : ! ”’Q ; ‘ z
; 5 § ; ? :
' i 1 <8 H ¥ H
: H 1 H H !
: ! ! ! i :
: H imb
* ! ; . z ! i
H H
s i § 8 ! ! :
i 2 :
; H i 8.873 B389 ©.8BE 2.3 5.7 13.218.8 325 &3 ! ; H
; H ! 8,198 #4325 1,18 473 85 16885 5373 ! : !
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HIGHWAYS DEPARTMENT - MATERIALS AND RESEARCH LABORATORIES - MORTHFIELD HD?1
RMAT A TEST REPORT ON SAMPLE NG 84751214 FROM SECTION HUNDRED QUT OF

ME OF PIT/GRID PROP! PERNATTY CC I HOLE NO ! REPORT TCO G . Harvey ' ﬁfZZkf
PE OF MATERIAL 24.5mm CORES L/C COURSE ; . (1-1t-36
BMITTED BY 6.HARVEY DATE ) O~ 132

ERBURDEN mm  FACE mm DEPTH +6—t2-2m—mm | o

ANTITY REPRESENTED cu.m. — :

QUIRED FOR SUB BASE/BASE :

EC | STAND . SPEC ! /igikZDY |

BMITTED FROM MATERIAL EVALUATION : — S 191 &
AD NO 1000 ROAD STUART HIGHWAY :#ﬁssmzoa SCIEMTIST DATE
CTION PIMBA WIRRAPPA !

ID REF/CHAINAGE DDH 10 e |

STS REGUIRED SC LA SCONLA CD Seo~D fTo

JJECT NO 71624 DEBIT ORDER NO 31235~8
“1ARKS HOLD ALL MATERIAL. RESULTS T0 6.HARVEY, P.COPS
ETREATMENT

3SSIFICATION DESCRIPTION

gular rough medium hard

ght brown

ushed rock IRONSTONE with

3ht brown silty sand of low plasticity

MATERIALS ENGINEER

D
T
-
m

)

IFIED CLASSIFICATION ) ‘
SIEVE ANALYSIS T T 7 ] JT]|_TEsT : | SPECIFIED

ZUE (o ; {SPECIFIED B ; s
B : : : .1 L.L.¥ ! 18 :

: ! : P.L.% ! 13 :
.0 : ; : 9 P.I.% 1 3 ;
.0 : : : L.S.% | 1.3 :
.0 : ! ; 8 1BI.NDx ! : :
.5 : : ; . LAY | 19 !
.5 : ; ; 59 ; ! :
.0 : : : 5 SCONLA | #%%%%% ! ;
.0 ! ! ; LoL.X ! 16 2
2 : : : " P.L.% | 13 :
30 ! ; ; ‘ P.1.% ! 3 : !
70 : : ; . MlL.s.z 1 1.8 ;
5 : : ; : : ;
36 ; ! : . : ! !
8 : ; ! ; : :
10 ! : : - ! o !
2 ¥ ¥ ¥ 1 1 i)
00 ! ! 2 : : ! :
30 ; : ! 9.855 5.390 0.600 z.3 €7 13.215.8 3.5 &3 : : :
’3 ! H : 9.158 B.425 1.18 473 95 16@PF % =2 ' . -
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HIGHWAYS DEPARTMEMNT - MATERIALS AND RESEARCH LABORATORIES - MORTHFIELD
'RMAT~~ TEST REPORT ON SAMPLE NO 84751215 FROM SECTION HUNDRED OUT OF

HD?1

ME OF PIT/GRID PROP. PERNATTY CC. 1 HOLE NO REPORT TO G. HARvEY
‘PE OF MATERIAL 37.5mm CORES L/C COURSE

IBMITTED BY G.HARVEY DATE :
'ERBURDEN mm FACE mim DEPTH mm
WANTITY REPRESENTED cu.m.

:QUIRED FOR SUB BASE/BASE

‘EC STAND,SPEC
'BMITTED FROM MATERIAL EVALUATION

AD NO 1000 ROAD STUART HIGHWAY
CTION PIMBA WIRRAPPA

ID REF/CHAINAGE DDH 8

STS REQUIRED SC LA SCONLA CD

OJECT NO 71é2A DEBIT ORDER NO 31255-4
MARKS _HOLD ALL MATERIAL. RESULTS TO 6.HARVEY, P.COPS
ETREATMENT ‘
ASSIFICATION DESCRIPTION

gular rough medium hard

ght brown »

ushed rock IRONSTONE with

oht brown silty sand of low plasticity

eI

* SENIOR SCIENTIST

—
[

...

' %
9
s

3
\

MATERIALS ENGINEER

IFIED CLASSIFICATION

2522k{ (-1

IS Re
DATE

DaTE

—
m
1]
...{

SIEVE ANALYSIS 168 {
EVE (mm) { | SPECIFIED) (

=

bl ;
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H . H
{ ' ' !
| . .
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<

NE
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HIGHWEYS DEPARTMENT - MATERIALS AND RESE&RCH LABORATORIES - MORTHFIELD HOF

P EOEMET -5 TEST REPORT ON SAMPLE NO 84750731 FROM SECTION HUMDRED NORTH OUT OF

|
!
| MNeME OF PIT/GRID PROPOSED PERNATTY CC HOLE MO REFORT TO

| TYPE OF MATERISL SPALLS COURSE é"ﬁqRVEY é%ika 3°-9-36
SUBMITTED BY G. HARVEY DATE 840822 -

WJERBLIRDEN mm  FACE mm DEFTH mim
QUSNTITY REPRESENTED cu.m.

'REGUIRED FOR C.R.

_ STERD , SPEC : ,

FROM MATERIAL EVALUATION S ) /s

Z00  ROAD STUART HIGHWAY !  BCIEMTIFIC OFFICER ﬂﬁ%ﬁuﬂév“ DETE  3-/of6.
IMB& : : :

RED S& LA SCONLA OO S

83888 DERIT ORDER NO 11430-0
LAB CRUSH TO -17.0mm RESULTS 6. HARVEY
LLATION DESCRIDTION
angular rough hard ™~
brown grey MeTESISL T ZREINIES T
crushed rock DOLOMITE 43 +h
grey sanc silt of Tow plasticity

-

z L 100 ! . [ ; ; IR L.l L 17 :
= i = : i ] Frio = = ' 3 - :

LD T 78 i : { i i x’{ i TR N . ) ; :

R [ =1 — 3 1 i : < { . = B :

AT el 1 8-...! : ¥ 36 1 : i ! ! IR ! A S :z : 3 ; :

ERC T ¢ | & R ¢ H o :

HE 1 &8 ; : P / fleez 0 1.4 i

12,2 i 94 i i ” : / ; o :

b, -

~ T i . :

.50 P39 : ; 7 : f :
;- i :

S.70 P ; ! —y | : A ! H H

3

- - ' ' Bt T 5

‘j.' x b t 2?_ 1 f § { ; 3} 1 ,.'/ : : H

2,38 I T ! % ? 4 ' ; ;

- 1 = ¥ ' 24 i ’l - = i ; ! 3

1 135 i F s : 1 1 ‘ i f i i

g : ! » :

L&D P8 : i ! - ! 1= L ! ! !
P { i ? g i H 1 1
§2= s ! ! : =" ; ) § : i '

: i R S i ; i i ;

LS00 - ! ! H 1 b= b ! { oo H H H

- ; T —— = R PR [ EYEE —— =
. LED H i ! i @8.678 e feich: R Lo S wm mam =



HIGHWSYS DEPARTMENT - MATERIALS aND RESEARCH LHEH')PHTIIFIEb = MNORTHFIELD HOP L

FORMAT -& TEST REFORT ON S&MPLE MO 86751025 anm SECTICON HUNDRED N. OUT OF
MAME OF FIT-GRID PROP: PERNALTY CC 1 HOLE MO i FEPORT TnO -G HARvey 253}(
TYPE OF MHTEPIHL CORES COURSE ! - 28-to g
SUBMITTED EY G.HARVEY DATE 840922 '
OUERBURDEN mm  FACE i DEFTH mm !

QUANTITY REPRESENTED Suam. . ‘
REQUIRED FOR SUB BASE C/R : ‘ :
SPEC STaND . SPEC .

SUBMITTED FROM @J S Soe-8¢
ROAD NO : RO&D STUART HIGHWAY ﬁENIaR SCIEMTIST DaTE
SECTION PIMBA-WIRRAPPA
SRID REF/CHAIMSEE DDH 7

TEETE REQUIRED sA SCONLA CD SC LA &r~1 Ta
FROJECT MO 7142A DERIT ORDER MO 31255-4
TEMARKS  LAB-CRUSH T0 -24.5: SCONLAB-CRUSH FINES. RESULTS 10 6. HARVEY .5

D?ETEEQTHEH* !
SLASSIFICATION DESCRIPTIOM !
-rough hard :
brown grey © MATERIALS ENGIWESE DeTE
crushed rock DOLOMITE wi th ;
grey sand silt of low plasticity _ ‘ f

o f )

SIEY SN NET) ; S ; ; L ) AT T _TEsT T z | SPECIFIED
SIEVE(mm) : (SPECIFIED ~ R D f RN / Ak ! ! !
104 ; ’ P ; Co T ! 7T MNUSLUE |, 46 !
P H H ! ] i . ! ! i
oI e — T —r— 08 i
SZ.0 ! ' :, 7.L } [ i | ! ,i | F.L i 15 H H
S3.0 ! : ! P | P ; | R b2 ! !
7.5 ! ! ! A R S r L.S.w ;.8 !
24,5 t1og ! L R ‘ f BI.NDN | 10 !
te.n ! 84 i ! ., f : / L.&.e 125 ; !
14,0 D &6 L ! P | | ' ! ! !
13.2 ' 464 : : . ! [ | / SCOMNLA | %%k ;
7,50 131 ' i | | / L.L.X 118 ;
L.70 22 - ! ¥ Pl 113 :
4.75 T - o | ; ! 7 L FL T s : !
.34 IS U ! . ! r ! A ! ’.L{S.E P1.3 !
1,18 ro7 : ' CoT ; P s A Pl * ' !
CELD 5 ; ! { 18 | ! | iSRRI . ‘ : !
.425 IS ! | At A T TR i = T T T ! )
C300 t 4 ; ' R t

i 3



i . HIGHWAYS DEPARTMENT -HD 504
» Mute;iulls aS;:r:tion
%5 uw.  BORE LOG o
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HIGHWAYS DEPARTMENT ‘HD 504

Materials Section

BORE LOG | B
| DATE 61286,
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HIGHWAYS DEPARTMENT

Y BORE LOG

: >HD 504

Materials Section !

July‘81. »
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Mctermls Section
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HIGHWAYS DEPARTMENT HD 504

Materials Section
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HIGHWAYS DEPARTMENT HD 504
Materials Section
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iIronstone.

Intrusive limonite and haematite in both soft earthy form and hard

massive form.

Woocalla Dolomite.

Strata shows

original reef structures and is generally undisturbed; minor siliceous
Structures are not indicated.

reef deposit dolomite, thin to massive bedded with frequent

ferruginous and maonganiferous earthy interlayerings.

grit lenses occur toward margins.
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MINUTES forming ENCLOSURE to HIGHWAYS No. 3675/85 19
HIGHWAYS l605/86

TO0 THE PRINCIPAL ENGINEER, MATERIALS:

PURPLE DOWNS AND PERNATTY QUARRY DEPOSITS
ASSISTANCE FOR PREPARATION OF GEOLOGICAL INFORMATION

An assessment of the geological activities to be completed by the Materials
Supply group over the next four months has shown that assistance is required
to meet the targets for providing geological dinformation for th
Pimba-0lympic Dam project (Purple Downs deposit), for the Pimba- w1rraﬂ§
project (Pernatty deposit), and for calling of the Yaranyacka, Wiltunga and
Paney crushing contracts (refer attached programme).

It has been determined that the 1logging and preparation of geo]ogical

descriptions of the cores for the Purple Downs and Pernatty deposits is the ..

most suitable work type for which to seek short-term outside assistance.
This will enable Geologist, Mr Harvey, to devote his efforts to search and
proving activities associated with the crushing contracts.

Department of Mines', Supervising Geologist, Mr Payne, has advised that his
Department 1is unable to provide assistance at. the present. Offers were

therefore sought from three geological consultants. The following
quotations have been received:

Water Search $ 7 500.00
Amdel : $11 400.00

J.P. Howard unable to provide service due to current commitments

It is recommended therefore that the offer of Water Search be accepted at a
cost of $7 500 00 which is considered reasonable.

MATERIALS ENGINEER

-~ PLG:SEE
25/8/81
3944H



w Highways
Department

33-37

o

Telephone (08) 343 2222
FAX (08) 3432585
Telegrams Highways Department

Warwick Street (P.O. Box 1) Walkerville South Australia 5081 Telex 88027 DX 171

In reply please quote No. 1605/86

Enquiries to: Mr W _Harvey
Telephone: 343 2334

3651V
WGH: jw

14 April, 1989

The Chief Inspector of Mines
Department of Mines and Energy
191 Greenhill Road

PARKSIDE 5063

Dear Sir,

Approval 1is sought for an extension to the quarry area at the Pernatty
Crushing Site (Pastoral Block 839 Qut of Hundreds).

The quarrying subcontractor, by operating in this area considers that he can
reduce the quantity of byproduct to the production of crushed rock and can
therefore minimise the overall cost of the operations.

Conditions of rehabilitation as applying to the original approval for
quarrying shall be extended to apply to this extension.

The additional area is some 80 m x 75 m and is to be located south-eastwards
from the existing south-easterly face of the quarry.

A plan showing the extension is attached.

Yours faithfully, f &?%Mﬁw*zﬁ( -
foo |

e L
R M A F[,W.wgﬂ@




MINUTES forming ENCLOSURE to Highways No. 1605 1986

TO THE MATERIALS ENGINEER:

PERNATTY CRUSHING CONTRACT NO 1
ESTIMATE OF CRUSHED ROCK QUALITY

A review of the diamond dril1l core taken from the proposed site and the test
results from samples of that core indicates that an "all in" product is
feasible from the material. :

The test resuits show that the Plasticity Index which could be derived from
the fines present in the quarry would be of the order of 3 to 4 whereas the
P.I. level of the crushed fines would range from 3 to 5.

There were, however, several zones of nil core return encountered in the drill
holes and this could relate to soft zones with somewhat higher P.I. The drill
core also showed a number of intersections of earthy material which could
produce an excessive amount of fines if allowed to carry through to the final
product and thereby generate an imbalance in the grading of the product.

Given that there are these two unknown situations, it is recommended that the
need for a 95% efficient scalping system be incorporated in the specification
for the crushing plant.

// \
SEAENTIFIC OFFICER, MATERIALS

WGH: jaf
6/3/81
3614V
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MEMORANDUM JAN 86
To - HIGHWAYS &'3 DEPARTMENT
W
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Highways Department H.D. 594
Materials and Research Laboratories JAN 1982
AGGREGATE/SOIL - CHEMICAL ANALYSIS REPORT
Job Details: PeenATTY CRUSHING ComnTRATT Lab. Sample Not 867-Ca- A1 _ _ _ _
__________ N _3.:1__________ Field Sample No: "©».p.W. 8 _ _ _ _ _
Section: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ Project No: _ _T1b2A _ _ . _ _ _ .-
Material: Ironstone Corg CRuswed To _'\Amny. . Road No: _ Grid No: _ _ _ _ _
Required for: BackrFilt For REwwForcgo_ _ _ Perm. Ref. Pt: _ _ _ _ _ _ _ _ _ _ _
EapTa_walLL TYPE STRycyoRES Road Running Dist: = _ _ _ _ _
Pit No: _ _ _ _ _ _ _ _ Hole No: _ _  _ _ _ _ _ _ _ _ _ o _.
Depth: _ Overburden: _ _ _ _ _ _ _ _ _ _ Face: _ _ _ _ _ _ _ _ _ .
Sampled by: & HaeuE4 _ _ Date: 1c.ic.8¢_ ~ Sampling Method: _ _ _ _ _ _ _ _ _ _ _
mg/kg meq/kg
ANIONS
Carbonate CO3 SN 4L Nae
Bicarbonate HCO3 __ _taCc IR
Sulphate S0, | 3 Ac LA I
Chloride C1 w28 _ - et L
Anions meq/kg Wb
CATIONS i
Calcium Ca _\\8 o SR s I D
Magnesium Mg __ ibc | -l 25 _
Sodium Na _ _ ko _ - I -5 N
Potassium K .. _2c_ .. _%.
Cations meq/kg o A
RESISTWITY Ohm.con . 4¢co
Total meq/kg () 2216
Total Dissolved Salts mg/kg _ _—l 7_-_8_0_ '
Difference meq/kg (A) (o A
Total Dissolved Salts % - _O ':’_:5_ E_A"'%‘Lq'gg =A% - _4__-7
pH L. ?3_’?._ _ Conductivity mS/cm, 2500 o §;2_ L

Tested by: _ F.KRe&RT KX

Method of test: 1:2 soil/water extract.
salt per kg of sample (< 4.75 mm fraction).

Date tested: 2¢C-\C. &

Results reported as mg (and meq) dissolved

........ ‘\:Mé&-?:’f*‘:kﬁi*::“s;_______.........._.._........................
Forwarded to: _l_"\f\ ._Gz-_._\-\:\g\)_ﬁj _______ Date: _ _ _ _ _ l_l_-_l_D_'_g_(_a ______
Rooi4 2C5 wWALKERUV(LLE = Haws i sone S.S.0.



a v Highways Department H.D. 594
Materials and Research Laboratories JAN 1982

AGGREGATE/SOIL - CHEMICAL ANALYSIS REPORT

_____________ (\_\‘,_;L_______ Field Sample No: ©.O..1V _ _ _ _ _ _
Section: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _o__ .. Project No: _ —_\\_‘32—"3\ _________
Material: DOLOWITE_CORE_CRUSWED TC_ 'Amny  Road No: Grid No: _ _ _ _ _
Required for: BAckfrui_Fog REWNFCREED | _ Perm. Ref. Pt: _ _ _ _ _ _ _ __ _.
EARTH_WALL_TYPE STRUCTLRES Road Running Dist: _ _  _ _ _ _ _  _
Pit No: _ Hole No: — _ _ _ _ _ o w o .-
Depth: _ _ _ _ _ _ _ _ _ _ Overburden: _ _ _ _ _ _ _ _ _ _ Face: _ _ _ _ _ _ _ _ _ _
Sampled by: G.viaa&vey _ Date: (e : 1c -4 ¢ Sampling Method: _ _ _ _ _ _ _ _ _ _ _
mg/kg meq/kg
ANIONS
Carbonate CO3 _ _2C_ _ _ I L S,
Bicarbonate HCO3 __lwo R R
Sulphate SO, _\o3c | . 2\oa
Chloride Cl __lac L2 5
Anions meq/kg A G-
CATIONS
Calcium Ca __ 2\ _ - - A
Magnesium Mg __tNee_ 4L _ V32 .
Sodium Na __ 540 - I =
Potassium K 2c A&
______ - IS A HP
Cations meq/kg s
RESISTIVITY Ohm.cm S5¢cc
Total meq/kg () Q3.8
Total Dissolved Salts mg/kg _ _283c¢c
: Difference meq/kg (A) _—
Total Dissolved Salts % _ _O_‘ ‘2_Ci_ _ g——A-—E—lQ-gg =A% o \_ } o
pH _ %7 | Conductivity mS/cm, 25°¢ 2.4
Tested by: b KResatkx Date tested: 2c (¢ 3

Method of test: 1:2 soil/water extract. Results reported as mg (and meq) dissolved
salt per kg of sample (< 4.75 mm fraction).

Remarks: M_ﬁ_;l-oﬁ\:l Aoy viat woad Ha t_l.ndm:d\_nm«,\ui aw_n\ (i cal

_.._..tﬂ.(l&.._%a-_wa _____________________________

Forwarded 'to: MA G, HA&VE7 Date: 211 R






Highways Department H.D. 594
Materials and Research Laboratories JAN 1982

AGGREGATE/SOIL - CHEMICAL ANALYSIS REPORT

Job Details: PERNATTY CRUSHING ConTRACT Lab. Sample No: REeT- A~ \Id _ _ _
e e e e o No Field Sample No: ™ O M S_ _ _ _ _ _
Section: _ L e e e e e - Project No: _ _‘1_(6_2_"\ _________
Materia]_: ]_:RPN.SIC_N_E _CO_RE C.._l;:b_(SﬂEQ Ic-'q_mm- Road No: _ = _ _ Grid No: _ _ _ _ _
Required for: BAckFul_Fcp REINFoRCER _ _ . Perme Refo Ptz - _ _ _ ...
EAQTH _WALL _TYRE SSTROCTORES. Road Running Dist: _ _ _ _ _ _ _ _ . _
Pit No: _ o e e e - Hole No: _ o L el e e e -
Depth: _ _ _ _ _ _ _ _ _ _ Overburden: _ _ _ _ _ _ _ _ _ _ Face: _ _ _ _ _ _ __ . .
Sampled by: _G_-\—jA_R\_/E_*-{_ _ Date: _\o .(c-8¢ Sampling Method: _ _ _ _ _ _ _ _ _ _ _
mg/kg meq/kg
ANIONS
Carbonate CO, | 2°_ I
Bicarbonate HCO3 __ S _ : I S
Sulphate SO, _d\o_ _ | L. A _
Chloride C1 i e 263
I L R
Anions meq/kg 22-2
CATIONS
Calcium Ca o lee _ 4| L. 58 __
Magnesium Mg _ éQ_ _____ A‘.'%_ - -
Sodium Na L o422 LN
Potassium K .- -l1C_ ] — _O_‘A" -
______ -
Cations meq/kg 293
RESISTIVITY Ohen.em Joc
. Total meq/kg (2.) STk
Total Dissolved Salts mg/kg | _ ' ' 20
Difference meq/kg (A) e
Total Dissolved Salts % - _O_ '_‘:‘ - g—é}flggg =A% - - _\;j_ -
pH _ :6:_7_ _ | Conductivity mS/cm, 25°¢C s
Tested by: F.KRemBE K > Date tested: _ _ 20-\c_%C_ _ _ _ _

Method of test: 1:2 soil/water extract. Results reported as mg (and meq) dissolved
salt per kg of sample (< 4,75 mm fraction).

Remarks: _ _ _ _ Walowsal _doe? tad_ wod o Elicheclaccad |
______ and _ O cal | teawsremandy Lol _uve - oax bade ML _dsC L _
_____ P decen d Badb Wl Lgpe o shwebowe L
Forwarded to: _MA. G _HARVEY _ _ _ _ _°_ _ Date: _ _ _ 2110 8%
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PERNATTY QUARRY SITE

1. LOCATION

The proposed quarry site is located on Pastoral Block 839 "Pernatty",
approximately 120 km at 30° west of north from Port Augusta in the north
of the State. More precisely it 1is located 4 km east of the
Stuart Highway and approximately 10 km south of the Mt Gunson mine site.
Current access is via a graded station track which departs the
Stuart Highway at a point adjacent to Maintenance Marker Post 799 km
between Wirrappa and Woocalla railway sidings.

2. THE DEPOSIT

The stone to be quarried is an occurrence of the "Woocalla" dolomite
which outcrops to the east of Pernatty Lagoon. The stone is a yellow
brown to buff to blue grey coloured silty dolomite which frequently shows
massive stromatalite ("Collenia®) reef structures. Bedding in this
material can vary from thin and platy to wide spaced and massive; there
are frequent inter bands of clayey and earthy (ferruginous and
manganiferous) material. The material has been gently folded and shows
an irregular, open fold pattern.

Surface exposure of the dolomite is low outcrop interspersed with a thin
soil layer and extensive rock float. A calcrete horizon has been
developed in part and the upper 2 m of the deposit may show a calcrete
cemented dolomite breccia. Topsoil over the area is generally thin but
depths of at least 2 m of unusable overburden should be anticipated at
some locations.

Areas of ironstone intrusion are apparent adjacent to the defined area of
the quarry; these occur as massive haematites and 1limonites with

associated earthy ferruginous zones. Some occurrence of this type of
material within the quarry 1imits should be anticipated.

Drilling has also encountered zones of interlayering of the dolomite with
the arkosic Pernatty grits along the northern and western margins of the

deposit. Zones of weathering to plastic clay were also encountered in
association with these areas.

Vegetation over the quarry site is:

1) Sparse native grasses and shrubs.
2) Sporadic trees of the order of 3 m high.

Core samples from the diamond drilling of the site are available for
inspection at the Northfield Depot by arrangement with the Materials

Engineer on 08 343 2076.
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3. QUARRY DEVELOPMENT

The Quarry Development Plan and Cross Sections included with the
Construction Drawings show a proposed floor height of 188 m (arbitrary
datum); there are indications, however, that there is a greater depth of
material available but the height of the contact between the dolomite and
the underlying rock is uncertain and, from evidence, probably variable.
Should the Contractor wish, a lower floor level may be worked provided
only suitable dolomite stone is quarried from the full face of the
quarry. Separate approvals for the variation in quarrying must be sought
by the Contractor from the Chief Inspector of Mines and the
Superintendent.

4. INVESTIGATION PROCEDURE

The proposed quarry area was selected, following preliminary ground and
aerial photograph search, as being suitable for the production of crushed

rock products for the reconstruction of the Pimba-Wirrappa section of the
Stuart Highway. ;

Follow up investigation was conducted by diamond coring of the general
area with a view of selecting an acceptable quarry location (Diamond

Drill Holes 1, 2, 5, 6, 7, 8 and 10). Core samples taken were submitted
to the Highways Department Northfield Laboratory for testing.

On the basis of this information a development plan was prepared and
further proving of the site was done by grid drilling and diamond coring

of selected locations (Diamond Drill Holes 15-27).

Preliminary investigation was done using NQ wire 1line coring and the
later proving was done using NQ-3 wireline coring. All drilling was
undertaken using a HDSA Edson 4 wheel trailer mounted boring rig.

5. PRODUCTION CONSIDERATIONS

Because of the massive nature of some of the stone, the need for some
secondary break down should be anticipated.

The Contractor should anticipate the occurrence of some areas of clayey
materials and ironstone intrusion which, if quarried and processed, could
generate a higher proportion of scalps and/or an unsatisfactory product;
selective quarrying of such areas should be anticipated.

The presence of gypsiferous, clayey and earthy ferruginous materials in
the deposit suggests that scalping may be necessary to achieve the

grading and plasticity requirements specified for the crushed rock and
quarry rubble.

The stone is not expected to exhibit any unusual crushing characteristics
and the specified grading should be achievable with a plant comprising of

adequate circuits and appropriate crushers.
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6. SUMMARY OF TEST RESULTS
Sample Number Description Test Results
86750731 Surface Spalls Los Angeles Abrasion 20%
Lab Crushed - 26.5 mm SC on LA fines LL 17% PI 3
Dolomite Shrinkage 1.4
86751214 'Earthy dolomite' SC on lab crushed fines
drill core ex holes LL 21% PI 4 shrink 1.6
1, 2, 5 and 7. Lab crush SC on LA fines
- 26.5 mm LL 19% PI 4 shrink 1.6
(described as ironstone) Los Angeles loss 31%
86751215 Dolomite and ironstone SC on lab crushed fines
Drill Core ex hole #8 LL 22% PI 3 shrink 1.8
Lab Crush - 37.5 m SC on LA fines LL 20%
PI 3 shrink 1.9 LA loss 42%
8671216 'Sound dolomite' SC on lab crushed fines
Drill core ex DDH #10 LL 16% PI 3 shrink 1.3%
Lab Crush - 26.5 mm SC on LA fines LL 16%
PI 3 shrink 1.8% LA loss 19%
86751025 Dolomite Core ex SC on lab crushed fines
drill hole #1 LL 17% PI 2 shrink .8%
Lab Crush = 26.5 mm SC on LA fines LL 18%
PI 5 shrink 1.3%
LA loss 25%
7. DRILL CORE RESULTS

Drill cores obtained from diamond drill hole numbers DDH 1 to DDH 27 were
examined by a Highways Department Geologist and a consultant company and
geological descriptions provided. In addition, drilling logs are
provided for drill hole numbers DDH 15 to DDH 27.

The results of the drill cores are contained herein.



GEQLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)

DDH #1 PERNATTY CRUSHING SITE

I
DEPTH (m) | DESCRIPTION

I

0.0 0.9 | Overburden, loose rock - nil recovery.
I

0.9 3.1 | Massive to medium bedded (broken in part) buff dolomite showing
| "Collenia" banding. Some minor clay seams interspersed 20Omen
| throughout.
I

3.1 3.3 | Broken rubbly, thin bedded dolomite. High percentage of core
I loss; clay and earthy material present. 2o

3.3 4.9 | Medium to thin bedded and rubbly dolomite 0.30 m core loss.
| Some clay seams. 450mm
I

4.9 10.9 | Massive to medium bedded buff dolomite. Shows jointing and
| distinct "Collenia" structure. o
| T SR ERRTRHE. . e

10.9 - 11.4 | Massive to medium bedded, dark brown to black (Fe & Mn)
| dolomite, earthy in appearance but still shows "Collenia"
| structure.
I

11.4 12.3 | Broken and rubbly to medium bedded earthy and sugary dolomite
| - some mineral colourisation and "Collenia" banding.
| -

12.3 12.6 | Thin bedded to broken, red pink sandstone (Pernatty Grit).
I

12.6 - 13.85 | Earthy and broken brown/black dolomite (0.9 m core loss).
I
I
| END OF HOLE
I

180
4&0

6043V
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GEQLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)

Black to red black in colour.

END OF HOLE

I
DEPTH (m) | DESCRIPTION

I

0.0 1.0 | Topsoil/Overburden.
I

1.0 1.4 | Weathered dolomite rubble and calcrete.
I .

1.4 2.3 | Thinly bedded, broken and rubbly dolomite - high core loss. seo
| ;

2.3 3.3 | Medium bedded dolomite becoming thinner, more rubbly and 0O
| earthy to bottom of interval.
I

3.3 5.8 | Medium bedded to thinly bedded (to bottom of interval) buff to
| dark coloured dense to earthy "Collenia" dolomite.
I

5.8 6.05 | Broken and rubbly dolomite - high core loss. 250
I

6.05 8.0 | Medium to thinly bedded "Collenia" dolomite. Some core loss
| of earthy material.
|

8.0 8.65 | Medium bedded to broken earthy and manganiferous dolomite.
I
I
I
I
|

Aaéq,
7

6043V



GEQLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)

DEPTH (m)

I
| DESCRIPTION
I
0.0 - 0.4 | Overburden and thin calcrete cap.
I
0.4 - 2.2 | Medium to thin bedded (slightly broken) hard dolomite. Shows
| "Collenia" structures.
|
2.2 - 4.9 | Medium to thin bedded, broken and rubbly earthy dolomite with
| distinct "Collenia" structures. Minor clay seams and earthy
| partings present, some iron staining.
I
4.9 - 5.3 | Hard, medium bedded dolomite - some mineral colourisation.
I
5.3 - 6.0 | Nil recovery.
I
I
I
|

END OF HOLE W /,4
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I
DEPTH (m) | DESCRIPTION
I
0.0 - 1.0 | Overburden - nil recovery.
I
1.0 -1.5 | Medium bedded, hard limestone (0.15 core loss). e
| /B
1.5 - 3.0 | Clay/earthy ironstone/dolomite (1.3 m core loss). Goo
I
3.0 - 4.5 | Clay seams, siltstone and sandstone (0.9 m loss).
| Gypsum layer at 4.5 m.
I
4.5 - 4.65 | Medium bedded arkosic sandstone - clean pink coloured.
I
4,65 - 7.5 | Medium to massive bedded silty arkosic sandstone and sandy
| .siltstones. Some red iron staining - shows dessication - 235O
I cracks, joints and fractures. 4;909
I
| END OF HOLE
I

6043V
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I
DEPTH 1 DESCRIPTION
I
0.0 1. | Overburden, loose calcareous rubble and broken dolomite.
I
1.3 5. | Layered, massive to broken buff brown to grey dolomite with
| dark grey black laminations.
I
5.4 7. | Medium bedded to massive hard dolomite with grey/black
| laminations, buff—yellow brown colour,
I W;AA"
7.0 10. | Rippled massive reef dolomite with large “Collenla“ Z »
| structure and black mineral bandings. - , ~Nie
I
10.9 - 11. | Massive buff and black speckled dolomite.
I
11.0 - 13. | Medium to massive bedded earthy brown "Collenia" dolomite -
| Broken and rubbly in part.
I
13.3 - 13. | Massive hard dolomite with some lesser earthy zones.
I
13.8 - 14, | Loose, earthy and sandy zone.
I
14.1 - 14. | Earthy dolomite.
I
I
| END OF HOLE
1
20
[enuthlin
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DDH_#8 PERNATTY CRUSHING SITE

END OF HOLE

DEPTH (m) } DESCRIPTION
0.0 2.1 l Overburden and broken, rubbly calcrete and dolomite.
2.1 3.8 : Medium bedded “"Collenia" dolomite, earthy in parts.
3.8 5.4 l Broken, rubbly earthy type dolomite with some clay zones of
| manganese mineralisation. '
5.4 6.5 I Medium to thinly bedded earthy "Collenia" dolomite - minor clay
| seams and gypsum present.
6.5 7.5 : Earthy ironstone and medium bedded earthy "Collenia" dolomite.
7.5 8.0 : Brown iron stained medium to thinly bedded "Collenia" dolomite.
8.0 9.0 l Thin bedded crystalline (sugary) banded "Collenia" dolomite.
| Shows some brown staining.
9.0 9.15 I Broken and shattered dolomite.
9.15 9.35 = Massive earthy “"Collenia" dolomite.
9.35 9.5 I Clay seam.
9.5 9.65,} Earthy massive "Collenia" dolomite.
9.65 10.8 I Broken and rubbly, earthy ironstone/dolomite; soft and friable
| in part.
10.8 11.0 : Hard massive ironstone/dolomite.
11.0 12.3 : Massive to broken earthy ironstone/dolomite.
12.3 14.5 : Hard clean massive ironstone.
14.5 15.5 : Interbanded hard and earthy ironstone.
15.5 16.1 : Earthy ironstone and clay.
|
I
|

6043V
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staining.

END OF HOLE

GEQLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)
DDH #10 PERNATTY CRUSHING SITE
I
DEPTH (m) | DESCRIPTION
I
0.0 1.5 | Overburden and calcrete (1.25 m loss).
I
1.5 2.3 | Boulderous massive grey dolomite.
I
2.3 4.5 | Massive grey striated "Collenia" dolomite, generally dense,
| hard and clean. '
I
4.5 6.4 | Massive clean hard grey and buff coloured "Collenia" dolomite.
I
6.4 7.4 | Medium to massive bedded clean hard speckled dolomite.
I
7.4 7.5 | Broken hard speckled dolomite.
I
7.5 8.6 | Medium to broken hard clean "Collenia" dolomite with some
| minor clay seams. :
I
... 8.6 10.6 | Buff speckled clean massive "sugary" textured crystalline
| dolomite.
I
10.6 - 13.2 | Massive hard "Collenia" dolomite with minor earthy zones.
| (1.2 m Core loss).
I
13.2 - 13.5 | Medium bedded earthy dolomite with some minor dark mineral
I
|
I
I
|

6043V



N GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)

DDH # 15 Pernatty Crushing Site

Depth (m) Description

0 - 1.9 Casing

1.9 - 2.02 Core Loss

2.02 - 25 Dolamite rubble. Grey, yellow stained medium grained algal dolamite. Significant

Mn/Fe colouration along bedding planes, 1.5mm spacing and dipping approximately
45° and in a random 3-D network of fine cracks 2-5mm spacing. Dark yellow or white
very fine grained recrystallized dolamite and Mn coatings on fracture faces.

25 - 2.6 Core Loss
26 - 2.8 Sandy clay, off white-red stained. Sand grains 0.5-1.0mm generally rounded. oo
28 - 5.5 Medium grained finely wavy bedded to massive near base crystalline dolomite. Grey

but yellow stained particularly along bedding planes and as bands out from fractures.
Bedding planes (inclined) and crosscutting fine 3-D network of fractures Fe/Mn and/
or clay coated (gives rock an irregular blocky appearance). Fe/Mn patches (1mm)
throughout rock mass. Most discontinuities along bedding therefore irregular and
spaced 20-200mn.

Clay filled crush zones at 2.8-2.87, 2.95-2.98, 3.13-3.21, 3.7-3.85, 4.55-4.65
(vertical fracture), 4.7-4.8 and 4.9 m with interval 4.55-4.9 m quite broken.
More massively bedded below 4.4 m with distinct contorted texture defined by black
Fe/Mn blebs and stringers. Wavy algal reef tops sub-horizontal with wavy amplitude
4~10mm. ‘ '

e

5.5 - 6.5 Massive to finely laminated in part, medium grained, even grained crystalline to
granular dolamite. Grey with caommon irregular black Fe patches (2-4m) or con—
centrated on laminae. Some porous zones. Discontinuities generally sub-horizontal
commonly S5Qmn spacing with fine vertical fractures clay and/or Fe/Mn coated.

Very broken at 5.5-5.6, 5.8 and 6.2 m (crush zone).

6.5 - 7.8 Finely bedded (with minor massive granular zones) algal and stramtolitic medium
grained dolomite, grey to yellow. Bedding sub-horizontal to vertical. Fe/Mn re-
placement highlights bedding but also exists as filling in hair-like 3-D cracks.
Bedding generally wavy on microscale. Same minor solution features along bedding.
Crush zones at 6.5, 7 and 7.4-7.5 m.

7.8 - 8.5 Massive to finely laminated medium grained even grained crystalline to granular
dolomite. Sub-vertical Fe coated fractures.

8.5 - 8.6 Core Loss

8.6 - 10 Ferruginous granular to crystalline massive medium grained dolomite. Patchy light-

dark grey, orange in part. Laminated in part and some minor recrystallisation. Fe
as intergranular filling, coating on dominant sub-horizontal fracture system,
filling in compon thin vertical cracks and in solution vugs. Quite porous in
patches. Very broken mainly 8.8 and 9.0 m (including white clay seam with Fe
nodules), 9.5 and 9.6-9.9 m.

o
Zo00
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DDH # 16

(WY
N

GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)
Pernatty Crushing Site

Depth

(m)

Description

2.95 -

8.15 -

8.8 -

11.75 -

0.7

2.6

2.95

8.15

8.85

10

11.75

12

Casing

Grey-yellow finely wavy bedded (dip 20°) crystalline algal dolomite. Laminae

highlighted by Fe which also occurs as patches and irregular sub-vertical stringers.

Some evidence of brecciation with recrystallised infill.

1-1.05 Core Loss

Fractures dominantly sub-horizontal along the bedding planes, wavy, clay (white-

brown) or ironstone infilled, some clean. Spacing 10-120mn. Clay filled crush zones

at 1.4, 1.55-1.65 (gypseous clay) and 1.73 m. , zew

Clay filled crush zone with remant corestones of algal dolomite. Clay red-yellow-
brown/black mottled. Plastic.

Finely wavy bedded to more massive and erratically banded crystalline algal dolomite
yellow/grey banded. Bedding varies from horizontal to near vertical.

44, 1m Core Loss o
Most fractures along the bedding planes thus vary from horizontal to near vertical

and commonly filled with white calcareous clay/silt. Spacing 30-180mm.

Major 10m wide lime filled sub-vertical fracture 4.7-5.2m and horizontal lime

filled fractures at 5.45, 6.08 and 8.15 m, Fine cross—cutting fractures and hair

like discontinuous fractures perpendicular to the bedding very common, Fe filled.

Medium grey-pale brown mottled massive granular medium grained (0.2-0.5mm) dolomite.
Mottling caused by Fe rich patches. Grains clear, red, yellow stained, generally -
angular. larger scale Fe replacement as liesegang ring type structures. Minor thin
sub-vertical Fe filled fractures. Poorly fractured.

Finely wavy bedded to more massive and erratically banded crystalline algal dolomite,
yellow/grey banded. Fractures generally along the bedding planes, dolamite clay and
ironstone coated. Odd vertical fracture.

9.2-9.4 Core Loss, broken, weathered and iron stained from 9.4-9.5 m. 0@

Medium grey/pale brown mottled massive granular medium grained dolamite. Much
darker and less patchy 10.9-11.18 due to higher Fe content. Odd laminated zone, sub-
horizontal. Rare horizontal fracture (spacing:20-400mm), odd Fe filled sub-vertical
fine fracture.

Finely laminated wavy bedded algal dolomite. White, yellow, red, fine to medium
grained. Pock marked along bedding surfaces. Fe replacement along bedding common.
g0
-
g309
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GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)
Pernatty Crushing Site

Depth (m)

Description

0 -
2.2 -

2.23

2.5 -

2.65 -

2.8 -

7.5 -

2.2
2.23

2.5

2.65

2.85

5.38

7.5

8.5

Casing
Core Loss

Dolamite rubble. Yellow-brown, fine grained massive dolomite with thin discon-
tinuous Fe/Mn stringers. Horizontal and sub-vertical fractures filled with

crystalline gypsum or gypseous clay.
Core Loss o 29C

Crush zone. Corestones of fine grained dolamite with significant red-brown—grey .
clay and white gypsum.

Yellow brown fine grained, with slightly coarser grained bands, finely laminated
algal dolamite. Black Fe/Mn discontinuous stringers and blebs. Fine network of
gypsumn filled cracks.

Yellow brown fine grained to colitic in part massive dolomite. The whole rock mass

is cut by clay and/or gypsum filled fractures to 20mm and also contains whole,zones

of gypseous clay/clay. sse
3 - 3.33 m White soft, powdery gypsum clay to crystalline gypsum zone with only

remant dolomite fragments. Same plastic brown clay. Crystalline gypsum growing
perpendicular to fracture faces.

3.8 ~ 4.15 m Thin brown clay overlying massive crystalline gypsum with odd remant . 350
dolamite fragment. The gypsum itself has been dissolved/fractured and infilled

with a yellow-brown clay containing well rounded quartz grains 0.5-2.5m comonly

1mm. ‘

4.6 — 5 m Brecciated rock mass infilled (to 20m wide) with crystalline gypsum and
quartz sandy clay. Fe staining more common.

Other clay filled fractures (horizontal) at 3.65, 4.2, 4.45 and 4.55 m. Odd clean e
sub-horizontal fracture and thin gypsum filled sub-vertical crack.

Intermixture of crystalline gypsum, yellow-brown sandy gypseous clay and remant
fragments of fine grained dolomite (crush zone).

Quartz sand, clayey (kaolin), pale grey to yellow stained (ferruginous), relatively
even grained averaging O.5mn with some coarser bands to lmm. Quartz clear, rose,
sub-sperical and rounded. Some finer grains odd pebble to.l0mn. White clay matrix
(<10%). Friable. Odd more indurated zone eg 6.8-7 m and strongly yellow stained in
part below 7.1 m. Highly weathered sandstone.

Core loss
Jec O



GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)

~—r
DDH # 17 Pernatty Crushing Site
Depth () Description
8.5 -~ 8.8 Sandstone (friable)/sand, clean to slightly clayey. White to yellow stained
(ferruginous). Quartz generally 0.5-lmm, well rounded and spherical.
8.85 - 10.2 Claystone, highly weathered, strong yellow to white (soapy) with clayey sandstone
beds at 9.2-9.5 and 10-10.2 m (vwhite, pink, yellow). 135
10.2 - 12 Ferruginous dolamite oolitic to granular to 11.5m then algal dolomite. Brown,
‘ medium grained, massive. Oolites commonly 0.3-0.4mm. Below 11.5 m essentially
ironstone replacement of algal dolamite with sedimentary structures preserved.
Dense. Cross cutting and sub-horizontal fractures 20-300m spacing, Fe filled
though not closed (solution features remain). ,
Quite vuggy below 11.6 m. Crush zone 11.4+11.5 m and at 11.8 m.
3!{90

78/’&



e et
P N T .
;. - :
i
-— - - -

,_1.4‘
/_\\‘j

T D“’?F"“Wssm Feihi 6 g7

.........

ST ';:.__Damm_;” N
: '.:";;SCDIT ‘RUSSELL

P

DRlLuNG SRt

.A.....-..i.....’ . . . .
GEOLOGICAL. DESCRIPTION

uare |

\TE"
b’

| R A,
;' iﬂlv‘mnts‘si_ R

R Ry
T [ORMK

........

e
+
. |
i
T
3
[
— e e

(R SN
o L

L
..... .
....... »
D D P
..... ERE B ) 1
......... . .
R S

2
é

| 42
{

FORMATION

|
i
!
{

£
@
B
n
i
5%"

1]

]

'
o
+

“
ey PR . .
O U Sy U RN S P D
TS0 TS0 on T T
H . : . . R NS TN SRR
i BRI JE N R R NN

........

T

60, i il
o

ANTERREN [, LD

LU S

oo
PERNA TR




TN TII."TT.'.'T'.'Z‘.’T'TTT: ORI N B A A A
. . 1 :
. T
- . I
- t
-

ERU\L. E»Escp.\Pnor{:;;i;:;:::fg::;: nscom'm Ty nesca\il’nou GEULOGICAL. DESCRIPTION
T T e . R R R LR ] e e e
. RV A i

' i
E ? .STRE‘NSTR : RQD :?ACING Swﬁud-snll\efwn Onamfyfe“umcm!wryf‘:‘ ;o:
GEL T‘W‘“WP'" -S¥epchare ebE T T T §
u T S

G an‘ P

[oroctpeens |- us '

| [sonicupss ™
GRA

“~ { cigdedoy w8 R i
‘ _ B yivate Q.....u.8§§§ NESBSINSAE FIERIE d B ' ‘
BIEE SV et pmuty,f@l_e_
.g 'r ..... -'“'J...,{: Y B I I 110 R R SRl R ; N

IR

.y )

§ii
e
NS = T
o
R
Wity

0

.....

SRR BERES S S

i
)
VWOLO MY TE

‘0 L __‘ N SR b FER I

‘Wod e abua

Jmn: || Madsive il
e _;@smﬁm,.htmé:
'A -1 DO

)
N R :::'::::t::::i::::.?::: -

14
70 ) R RN

13300

1 DATE




DDH # 18

GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)
Pernatty Crushing Site

Depth (m)

Description

1.00

1.15

4.7

5.78

6.4

6.7

0.8

1.00

1.15

4.7

5.78

6.4

6.7

7.6

Casing
Dolamite rubble, calcreted at top. Grey-yellow-buff banded algal dolomite, medium

grained, dense. Thin discontinuous black Fe stringers along growth banding. Patchy
Fe concentrations also. ‘

Core loss

Grey, yellow wavy banded medium grained dense crystalline algal dolomite. Banding

varies from horizontal near top and gradually steepens till sub-vertical near base.
Accentuated by continuous to discontinuous Fe concentration along growth bands.

Most simple fractures follow banding and are white/brown clay and/or Fe coated,
sometimes gypsum infilled and normally irregular (wavy). Rock mass is also crossed

by thin black (Fe) discontinuous cracks sometimes slightly opened by solution

activity grading to vuggy in places. Fine banding less obvious below 4.2 m where
structure more defined by patchy Fe concentrations. Fracture spacing varies from

rubble zones to 200m. Major crush zones generally clay/rubble filled at 1.8-2, 2oC
2.1, 2.5, 2.9-3.38, 3.7-3.8 and 4.1-4.7 m (quite broken). Clay either powdery
white with black Fe Oxides or red—yellow, plastic and gypseous. poe
2.5-2.65 Core Loss

44,1 Core Loss

Grey brown mottled, massive, granular to oolitic very dense dolamite. Coarser
grained (0.2-0.5mm) than overlying banded algal dolamite. Minor banded zones.
Darker patches more diseminated through rock mass (intergranular).

Fractures ferruginous clay or Fe coated sub-horizontal to sub-vertical (to 5m).
Very broken 5-5.78m with horizontal to sub-horizontal crush zones filled with
yellow-white very calcareous soft silt, hard recrystallized very fine grained
dolamite (white) or brown very plastic clay with rounded to angular ironstone
concentrations, particularly 5.55-5.7m.

5.5 - 5.55 Core lLoss

Yellow grey, dense, fine to medium banded, medium grained algal dolomite. Banding
steep at top (60°) to sub-horizontal at base, defined by black Fe concentrations

as discontinuous stringers. Fine black Fe stringers at right angles to banding.
Fractures erratic, generally Fe coated or patchily infilled to vuggy. Very broken
from 6.1-6.4m. Two phases of fracturing with larger fractures (cavities?) infilled
with white very fine grained dolamite/calcite with some Fe material followed by
rubbly zones infilled with yellow plastic clay and ironstone rubble., lo-o

Grey brown mottled, massive, granular to oolitic very dense dolamite. Contact
slopes at 80°.

'| Grey yellow stained, dense banded algal dolomite. Bands accentuated by black Fe

patches. Wavy clay filled discontinuities also define banding, spaced 10-100m
apart. Bands dip approx. 45°, steepening to base.

Core Loss , 6"0



IR
AW

GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)

N
DDH # 18 Pernatty Crushing Site
Depth (m) 'Description
7.6 -~ 7.8 Grey wavy banded algal dolamite criss—crossed with Fe filled fractures. Brown
plastic clay/rubble filled crush zone 7.7-7.75 m. S0
7.8 -~ 7.9 Black clay with ironstone nodules. 50
79 -~ 8.5 Quartz sand, silty, yellow-orange. Grains 0.1-0.3m angular to sub-rounded, clear,
rose coloured or yellow stained. Very loosely consolidated. Gritty in part (2mm)
and clayey in part (white/yellow). Grades to a claystone at 8.35m then very
ferruginous (black) and sandy at 8.5m. 2350
—_—
8.5 - 87 Core Loss 1159
87 - 8.9 Clay, yellow, gritty and sandy, sticky, ferruginous.
8.95 - 9.15 | Tronstone (replacing laminated dolomite?), black, dense , messive.
9.15 - 10 Strong yellow very weathered ferruginous claystone and interbedded sandstone.
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DDH # 19
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GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)
Pernatty Crushing Site

Depth

(m)

Description

0.8 -

1.0 -

5.2 -

7.2 -

0.8
1.0
1.1

5.2

6.1

7.2

8.1

8.4

Casing
Rubble — calcreted finely laminated algal dolomite
Core Loss

Grey, yellow, pink, finely laminated algal dolomite. Dense. Laminae horizontal,

dipping after 4.8n, characteristically wavy and in places exhibit dame shaped

structures to 20mm across with steep sides. Banding defined by dark mineralization

(Fe replacement). Hair-like iron filled cracks criss-cross the whole unit. The

rock mass is quite broken with the dominant fracture pattern horizontal along

growth bands, wavy irregular and sandy clay or dolomite sand infilled. The sandy

clay is very calcareous, slightly plastic and off white—grey. 50
Major clay/rubble filled crush zones at 1.15-1.3, 1.4, 1.6-1.75, 2.2-2.23, 3.1- so
3.13, 3.22, 3.24 and 3.52-3.55 m. Very broken—shattered relatively clean zones at /i:‘zy

2-2.15, 2.35-2.6, 3.65-3.95, 4.05-4.1 and 4.6-4.85 m. Other thinner horizontal Ze

breaks common. Odd sub-vertical fracture, clay filled, irregular and often dis- 5D,
290

-continuous and invariably Fe/Mn coated. co

Strongly ferruginous 4.8-5.2 m, replacement along bedding and in fractures.
Core Loss 2.46 — 2.5m vo.
3.6 — 3.6om 5o

SO

4.45 - 4.6m s

Buff coarser grained less finely laminated (more massive) algal dolomite. Banding
dips approx. 30°. Fractures sub-horizontal to parallel to bedding, wavy irregular,
clay and Fe filled and commonly show slickenside type structures. Sub-vertical and
cross-cutting fractures Fe coated and partially open. Circular (2-3 mm) and lens
shaped solution features not uncommon. ‘

Buff-yellow finely laminated to contorted bedded (dome-shaped) fine to medium
grained algal dolomite. Bedding highlighted by black Fe mineralization. Unit is
quite Fe rich, apart from along bedding planes exists as irregular patches and in-
filling or coating of irregular sub-horizontal fractures and solution vugs (to 20mm).
Surface is pock-marked by small solution holes (= lmm). Very broken 6.85 and 7-7.2m.
Fractures sub-horizontal or cross cutting, yellow clay and black Fe coated.
Fracture spacing rubble zones to 170mm. 0
Paler buff to grey less finely laminated, more massive algal dolomite, slightly
coarser grained. Significant Fe along bedding planes (often discontinuous) as

smll 2-4mm patches and as infilling of sub-horizontal and vertical fractures

spaced from rubble zones to 200mm. Fine circular to elongate solution features
common. Very broken- 7.2-7.45 and 7.75 m.

Darker yellow brown finely lérmnted algal dolomite, finer grained. Fe filled fine
cracks perpendicular to domed bedding (contorted in places) are common.
Crushed 8.3-8.4 m.
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GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)

e

DDH # 19 Pernatty Crushing Site

Depth (m) Description

8.4 - 11.55 Buff to grey, yellow stained in part, granular to oolitic massive medium grained

dolamite. Grains 0.1-0.3mn. Laminated in part.

More ferruginous 10.2-11.15 as smll patches (2 mm) or as curvilinear liesegang
ring type structures, Surface pock-marked by pin-head size to 2-3mm smll solution
features. Fractures sub-horizontal to vertical completely or partially infilled
with white granular calcite with ironstone patches. Cross—cutting hair-line cracks
evident in places. Quite broken 9.05-9.25m. Fracture spacing 30-200mm.

11.55 - 12 Pale yellow-brown finely curvilinear laminated algal (stromatolitic?) dolomite,

oolitic in part. Very dense (Fe impregnated). Criss—crossed by wavy cracks

generally Fe filled. oSO
d2o©
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GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)

DDH # 20 Pernatty Crushing Site

Depth (m) Description

0 - 0.8 Casing

0.8 - 1.0 Calcreted fine grained laminated dolamite rubble.

1.0 - 1.25 Core Loss | 250

1.2 - 1.3 Calcreted fine grained laminated dolomite.

1.3 - 5.0 Yellow-grey to black finely laminated to erratically contorted banded medium grained
algal dolomite with zones of white fine grained dolomite. Dense. laminae and banding
defined by alternating Fe rich (black) and Fe poor (yellow/grey) zones. Laminae sub-
horizontal to dipping (20°). Most fractures along bedding, thin, wavy irregular and
white clay/ironstone coated. Same algal reef tops quite irregular with amplitude of
10mm. Same cross-cutting fractures at 45° particularly near base. Rock mass also
contains cross-cutting network of fine hair-like Fe filled cracks. Minor solution
holes. Fracture spacing rubble zones to 230mm, commonly 60-100m. Very broken (crush)
zones at 2.4-3.25, 3.8-4 and 4.15 m. Clay filled crush zones at 3.3, 3.5 and 4.3-4.5m.
Core Loss 2.5-2.95m ‘*g“;

3.2-3.25m 25D
2o
5.0 - 13 Yellow grey more massive fine to medium grained algal dolamite. Dense. 9s0-

Characterised by rounded patches of black Fe concentration and a 3-D network of
closely spaced black Fe filled hair-like cracks. Strongly ferruginous below 10.3m.
Dominant fracture system sub-horizontal or parallel to bedding, rough surfaced and
generally infilled with clay and ironstone rubble particularly at 6.1, 6.7 (30mm),
6.85, 6.9, 8.05 (50my), 9.7, 10.38, 11.15 and 11.32 m. Platy fractures at 11.2-11.3m.
Odd sub-vertical fracture leads to rubbly zone. More banded 6-7.5, 9.7-10.7 and
particularly 11.05-13 m (dipping 20°) but often irregular with daml structures more
camon below 12.6m. Vuggy in places. Fracture spacing 35-250mm, commonly 50-60mm.
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GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)
Pernatty Crushing Site

Depth (m)

Description

09 - 1.0

1.0 - 1.2

1.2 - 6.7

6.7 - 7.2

7.2 - 7.9

8.0 - 8.2

8.2 - 85

85 - 10

Casing

Finely laminated fine grained algal dolomite, grey-brown, steeply dipping to
horizontal. Calcreted and laterised at top.

Core lLoss 2.6

Finely laminated to slightly massive fine to medium grained algal dolomite. Buff to
pale grey but medium yellow-brown where more ferruginous. Algal domes 5-10mm across
with steep V-shaped valleys between the domes most common structure. Black ferruginous
mineralization defines laminations. Fe oxides ubigitous, concentrated in some zones.
Exists mostly as thin stringers or plates along bedding, as small 1-2mm patches, as
infilling of hair-like cracks perpendicular to the bedding and as a coating on major
fractures. Solution features exist as smll vugs, as sub-vertical calcite/ironstone
filled fractures or as sub-horizontal linear features, the latter particularly below
5m. Some quite porous zones. Gritty clay filled horizontal and vertical crush zones
throughout up to 200m wide and spaced 100mm — 100cm. The clay is generally red,
stiff to plastic and often gypseous in the upper zones and yellow and plastic down
hole. Other sub-horizontal fractures generally white calcite/black ironstone coated
or clay filled thin discontinuities on top of colonies. Some thin hair-like irregular
cross—cutting infilled cracks. Quite ferruginous below 4.6m (distinct yellow-brown).
Core Losses 2.5~ 2.6 m Lo

4-4.4m

5.5-56m

Brown grey more massive fine to medium grained algal dolamite with Fe more as patches.
Same white-pink slightly coarser grained zones. Becomes more laminated below 7m.
Dense.

Core Loss 750
‘_———-’——-o_—
155
Rubble ,,‘/90

Corestones of ironstone after finely laminated algal dolamite and yellow-brown fine
grained algal . dolomite in a yellowwhite clayey sand or purple iron rich sand.

Yellow plastic clay overlying sandy and gravelly ironstone rubble.

Yellow at top grading to red-yellow-grey mottled highly weathered claystone. Sandy
at top. Soapy. Same thin more sandy zones. (weathered shale lense within the
Woolcalla Dolomite?).
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GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)
Pernatty Crushing Site

Depth (m)

Description

1.7 - 5.65

565 - 7.5

7.5 - 7.7

7.7 - 8.5

8.15 - 8.3

85 - 8.6

86 - 10

Casing
Core Loss ' joo

Pale brown—grey finely laminated fine to medium grained algal dolomite. Laminae
finely spaced accentuated by black iron oxide grains, sub-horizontal to dipping
at depth with cammon algal dome structures averaging 10mm across or wavy un—
dulations. less finely banded, more massive with depth. Unit is quite broken
with secondary dolamite /rubble filled 5-10mn fractures generally following
banding ie sub-horizontal to dipping. Some bedding fractures and all of the
cross-cutting (45°) and vertical bresks are white dolamite silt and black iron
oxide coated, the latter being oxidized in part to a strong yellow.

Fine wavy clay filled cracks parallel to growth laminae are ubiquitous. Hair-
like erratically oriented and often discontinuous Fe filled cracks also exist.
Same solution pockmarks on surface. Major crush zones 1.7-2, 2.04-2.1, 2.18-2.25,
2.4, 2.55, 2.7-2.85, 3.1-3.2, 3.3-3.4, 4.3-4.4, 4.75-4.85 and 5.2-5.4 m (vertical
and horizontal fractures).

Core loss 4 — 4.2 m : 2 o=

Pale brown, coarser banded sub-horizontal to steeply dipping fine grained algal
dolamite. Fe rich zones are bigger but still define growth banding, damal
structures still evident but rock has a more patchy and contorted appearance.
Fractures vary fram sub-horizontal to 45°, clay/rubble filled or coated with Fe
oxides spaced 40-300mm. Partially infilled vertical, cross-cutting and bedding -
breaks quite vuggy in places. Fine Fe oxide filled cracks perpendicular to '
banding also evident. ' e

Broken zone. Rubbly fine to medium grained pale grey dolomite. Significant Fe
staining. Brown plastic sandy clay infilling at base. so
Patchy black to pale grey fine to medium grained dense dolamite. Horizontally
and vertically fractured, quite broken.

Granular porous medium grained (O.2mm) dolomite, grains clear, white, rose
coloured.

Finely laminated to more massive and less Fe mineralized fme grained dolamite.
White clay/silt filled 20m break at 8.45m. . 2@

Core lLoss

Off white to yellow-brown—grey finely laminated to more massive fine to medium
grained dolamite, more yellow below 9.45m. Domal structures cammon. Small
solution features common either as circular vugs to 3-4mm, smll grain-size pock—
marks or as linear features along bedding planes and cross—cutting fractures.
Most fractures are sub-horizontal, white, yellow, black clay/ironstone coated
and spaced 40-200mm. Yellow plastic clay filled (30mm) seam at 9.23m. 50

/
820

§ 480



GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)

N’

DDH # o Pernatty Crushing Site

Depth (m) Description
Thin hair-like Fe oxide filled vertical cracks camonly 1-Zmn apart cut the rock
mass and show yellow discolouration out into the rock parallel to the .cracks and
along intersected Fe defined bedding laminae.

Porous at base.

10 - 10,5 Core loss

10.5 - 11.05 As for 8.6 - 10 m,

11.05 - 11.15 Clay/silt. Strong yellow.

11.15 - 11.68 Brown ferruginous fine grained dense dolomite with porous medium grained yellow/
brown zones. Characterised by random network of partially calcite infilled fine
cracks.

Core Loss 11.5 - 11.6 m, crumbly below.
11.68~ 11.8 Quartz silt/sand. Strong yellow.
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GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)
Pernatty Crushing Site

Depth (m)

Description

1.1

1.15

1.4

2.5

2.75

4.1

4.85

5.05

5.38

1.1
1.15

1.4

2.5

2.75

61

4.85

5.05

5.3

6.62

Casing
Core Loss SO

Dolamite rubble, calcreted at top. Dolomite finely laminated fine grained, yellow
black banded.

Grey finely laminated to finely banded fine to medium grained crystalline dolomite,
undulating and wavy bedding. Dense. Bedding accentuated by finely disseminated to
patchy dark mineralization (iron oxides). Quite broken with sub-horizontal
fractures 15-90mm spacing, 5-40mm wide, sandy clay filled (white-red,calcareous).
Clean fractures yellow-black iron oxide stained. Main clay filled breaks at
1.6-1.63, 1.68-1.70, 1.92-1.96, 2.27-2.3 m and clay filled vertical fracture
between clay filled horizontal fractures from 2-2.1 m. Crush zone 2.4-2.48m. Also
thin wavy clay filled discontinuities along bedding planes and Fe filled cross-
cutting hair-like cracks.

Core Loss 250

Grey finely laminated to finely banded dolamite, generally as above. Clay filled
fractures 3.2-3.21, 3.3 (including coarse grained clear gypsum crystals), 3.8
and 3.9 m. Otherwise quite broken especially 4-4.1 m (10-20mn spacing) generally
200
sub-horizontal.
Brown to black at base ferruginous dolomite, massive to finely banded in part
(algal, stromatolitic?). Dense to porous because of planar to vuggy solution
features. Almost total Fe replacement 4.68-4.85m. Dome structures more common to
base. Horizontal fracturing 80-100mn spacing.

More massive white to mottled pale brown yellow medium grained dolomite. Cut by a

white silt/black Fe oxide filled horizontal seam and vertical crack 4.97-5m. Hair-
like (dendritic looking) black Fe oxide filled cracks, vertical and cross—cutting

with a few patches of iron oxides.

Finely laminated to finely contorted banded fine to medium grained dolomite,
yellow, pink, brown, grey. Clay filled wavy seams follow bedding planes. Jo©
More massive fine to medium grained pale-medium brown dolamite with banding
defined more by discontinuous patches and stringers of Fe oxides. Banding un-
dulating - algal mounds. Sub-horizontal undulating fractures spaced 30-150mm
generally with a slightly calcareous clay infill. Some cross—cutting hair-like Fe
filled cracks and patchy Fe concentrations.From 6.4-6.55m some brecciation and
partial fracture infill with white fine grained dolamite and black iron oxides.
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GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)

“
DDH # o3 Pernatty Crushing Site

Depth (m) Description

6.62 - 7.1 Corestones of banded (dipping) dolomite, ironstone and coarsely crystalline

gypsum in a strong yellow gypseous plastic clay. Fresher rock fragments show
medium grained gypsum with or without black Fe oxides as alternmating bands with
dolomite along existing bedding features. Some zones near base appear to be
totally replaced by clayey gypsite. 10
7.1 - 11.1 Finely banded to contorted finely bedded fine to medium grained dolamite,
ferruginous (very in part), medium to dark brown. Banding/laminae dip 20° at top,
horizontal at base. Patches of iron oxide to 10mm not uncommon — irregular patches
blebs and stringers. Most fractures follow the banding thus sub-horizontal to 20°,
relatively clean to yellow clay filled. Major clay and Fe rubble filled crush zones
at 7.9, 8.2-8.25, 8.9-9.3 (including corestones of granular medium grained dolomite
with white dolamite sand infill) and 9.85-9.95 m. Odd thin erratically vertical Fe
filled crack. Slightly vuggy in places (some larger clay filled) and linear e~
openings along bedding planes. Strongly ferruginous below 10.8m.  Yeo
Core Loss 8.5 - 8.6

10 - 10.7

11.1 - 11.5 Finely laminated to massive white-yellow-red very fine grained dolamite. Dense.
Wavy bedded dipping approx. 45°. Vuggy along bedding planes. Older larger scale
solution features infilled with yellow stained medium grained granular dolomite.

11.5 - 11.65 Core Loss

11.65 - 11.8 Quartz sand, very clayey.

11.8 - 12.45 Yellow-red-brown weathered laminated to breccial dolomite pockmarked with pinhead
size to laminar solution features partially calcite infilled. Strongly fractured
11.9-12.1m.

12.45 - 12,85 Very broken crush zone in highly weathered yellow stained fine to medium grained
banded dolomite. Contains seams of clayey quartz sand (0.2-0.5mm, white, yellow,
rose coloured).

12.8 - 13 Fine grained finely laminated dolamite, very dense overlying with a very irregular

contact yellow-brown medium grained granular dolamite.
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GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)
Pernatty Crushing Site

Depth (m)

Description

0.8

0.8 -

4.9
5.0

5.31

6.3

6.6

6.8

0.8
0.85

4.9

5.0

5.31

6.3

6.6

6.8

8.5

Casing
Core Loss o

Grey to yellow brown, fine to medium grained algal dolomite. Finely laminated and
banded to 2.5m then becomes more contorted. Algal domes also more common with
rounded tops and very steep V-shaped margins on 5-10mn scale. Laminae horizontal
to sub-horizontal to 3.2m then start to dip. Bedding is defined by iron oxide
concentrations as discontinuous stringers. Whole rock unit is quite Fe rich but
particularly ferruginous 2.1-2.3, 2.6-2.75 and 3.7-4.3 m as greater concentrations
along bedding, along fracture faces (some with white calcite) and as solid

' haematite patches to 10m long. Unit is quite broken dominantly by sub-horizontal

fractures (rock is platy in parts) spaced 5-350mm but most comonly 40-100mm.
These fractures are brown clay/Fe rubble filled, white to pink gypseous clay
filled (rare coarse grained white gypsum infilling) or relatively clean but Fe
oxide coated. Vertical fractures more common in upper portion either Fe oxide
coated or pink gypseous clay filled (leads to quite broken zones).
Cross—cutting open to hair-like (Fe filled) fractures more cammon in lower portion.
Whole unit shows pock marked surface, pin head size to linear solution features.
Core loss 2.5~ 2.6 m

4b-4]1m 26O

White crystalline gypsum to powdery white gypsite.

Grey, massive, medium grained finer in part, granular dolomite. Coarser zones
quite porous. At 5.24m 1Om wide coarse grained gypsum filled horizontal break,
ironstone on margins with yellow-brown discolourations into rock mass parallel to
the break. Cross—cutting to 5Smm wide fractures calcite/ironstone infilled but
often with pin-hole size solution features.

Brown to grey, fine to erratically laminated, fine to medium grained algal

dolamite. Dome structures in places. laminae sub-horizontal at top, dipping about

45° at base. Badly fractured with white crystalline gypsum/white plastic gypseous

clay filled zones at 5.35-5.4, 5.45-5.85 (corestones at bottam) and 5.9 m. Other §59
fractures parallel to bedding Fe/gypsum filled or Fe coated, often vuggy.

Core loss 5.5~ 5.55m

Clay filled crush zone with corestones of finely laminated dolamite to 6.4m then 40
a red-brown fine grained crystalline dolamite. Clay is yellow, plastic, sticky
and sandy/gravelly in part.

Red-brown fine grained crystalline dolamite, quite ferruginous. Poorly defined
bedding. Characterised by thin calcite filled, wavy, randomly oriented cracks.

White, strong yellow to red stained sticky plastic clay to moderately dense 1 200
highly weathered claystone, talcose.
- 21350
o0

1



GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)

N
DDH # 24 Pernatty Crushing Site
Depth (m) Description
85 - 8.8 Core Loss
8.85 - 9.5 -Pﬁghly weathered claystone to siltstone, yellow-pink—grey with purple (ferruginous)
patches. Strongly ferruginised zone 9.3-9.4m where more campetant horizontal flat
fractures.
9.5 - 10 Off white weathered quartz sandstone-quartzite, ferruginous at top. Moderately

strong to strong. Quartz 0.2-0.5mm, clear, rose coloured, yellow stained,
rounded and sub-spherical.
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GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)
Pernatty Crushing Site

Depth (m)

Description

0.8 1.0

1.0 1.25

[

1.25 1.35

1.35 4,15

4,15 - 445

445 -  8.45

8.45 - 8.5
85 - 8.8

8.8 - - 10.5

Casing

Calcrete rubble after fine grained massive dolomite.

Yellow-brown—grey, fine grained, discontinuously banded dolamite corestones in a
red brown plastic to stiff ironstone rubbly gypseous clay. Yellow-brown through

Fe metasomatism; off-white relict fresh patches of fine grained dolamite in
corestones.

L%

Core Loss ‘ l6-©
Patchy to discontinuously wavy, banded, fine to medium grained, brown-grey dolamite.
Algal banding defined by Fe mineralization (dark). Iron oxide also as irregular

1-4mm patches. Some algal dame structures. Irregular patches of unaltered white

fine grained dolamite. Most fractures sub-horizontal ranging from completely

shattered rubble zones and platy zones where fractures 10mm apart to clay filled IJ%

- fractures 50mm thick, often rubbly. Clay red-brown, sometimes yellow mottled, stiff

to plastic, gypseous. Major clay filled fractures 1.45-1.5, 1.68, 1.9, 2.45-2.48

and 2.65-2.68 m. Broken zones 1.35-1.4, 2.75-2.95 and 3.05-3.25 m. Diagonal /I3

fractures caomonly white dolomite silt and iron oxide filled or coated. Other

discontinuities include hair-like Fe oxide filled near vertical to cross-cutting

erratically spaced cracks, and sub-horizontal wavy to jagged, thin, clay filled

seams (algal tops or micro karst?). Minor smll vugs generally Fe oxide filled.

Core Losses 2.5 - 2.65 m A5 0
295 -3.05m

Core loss 20©

Generally as above but more ferruginous both as increased intergranular mineral-
ization and as fracture and solution feature infill. Coarser grained and oolitic
in part particularly 5.15-5.4m and finely laminated in part. Quite broken with
dominant sub-horizontal fractures spaced 20-120mm, generally iron oxide coated.
Crush zones 5.4-5.6, 7.9-8.15 and 8.4-8.45 m. Clay filled crush zone at 5.7m.
From 5.6-7m the rock is quite fractured and broken and shows significant solution
features, is porous and vuggy and ironstone 1mpregnated Very ferruginous 7.9-8.5m.
Core Losses 5.5 - 5.55m

7-7.6m 659

Dark brown ferruginous fine grained dolomite.
Core Loss 37
Strong yellow, purple mottled in part highly weathered claystone grading to 155w
sandy siltstone near base.

yIe°
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GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)

DDH # 26 Pernatty Crushing Site
Depth (m) Description
0 - 0.8 Casing
0.8 - 3.1 Yellow-black banded medium grained dolomite, dense. Dark Fe oxide rich bands

1-4mm wide seperated by thin yellow bands, undulating to showing characteristic
algal dames and colums, sub-horizontal to dipping. Black bands made discon—
tinuous by thin sub-vertical cracks which carry the yellow colouration through
the bands. Calcreted at the top.

Rock very broken below 1.45m characteristically at 30-60mm spacing, 4-10mm wide,
sub-horizontal and filled with red-brown to yellow often gypseous clay with
rubble fragments. Clay is black from 2.01-2.1m where rock is quite ferruginous.
Fractures above 1.45m relatively clean, Fe oxide coated, diagonal and rough faced.
Crushed zone 2.4-3m. Unit is also criss—crossed by hair-like Fe oxide filled
cracks, same parallel to bedding. Odd sub-vertical fracture. Thin wavy discon-
tinuities along bedding, brown iron rich clay coated..

Core loss 2.5 - 2.65 m 00

3.1 - 5.85 Lighter coloured, brown, medium grained more massive dolamite. Fe oxide banding
still defines algal growth bands and somemound structures but more disseminated
and more discontinuous (patchy). From 3.1-5.1m characteristically sub-horizontal
to horizontal fractures at 30-60mm spacing, 4-40mm wide and clay-rubble filled.
Clay varies fram yellow-brown, sticky & plastic at top to a white dolamitic
clayey silt with Fe oxide staining at base. Minor solution vugs.

Crush zones 4.1-4.4 and 5.5-5.62 m.

Core loss 4 — 4.1 m 290
5.8 - 5.9 White coarsely crystalline gypsum in a white gypsite matrix.
5.9 - 6.0 Red-brown fine to medium grained massive dolamite. Some smll Fe oxide patches
and thin (Imm) horizontal crystalline gypsum filled fracture. Broken and strong
yellow/black coloured at top contact with gypsite.
6.0 - 9.1 Flat to undulating, horizontal to dipping, medium banded to patchy, medium

grained dolomite. Medium brown-grey but red/black or brown/black at 7.25-7.48 and
7.6-7.82m where strongly ferruginised, and white from 7.48-7.6m. Banding much
contorted below 8.55m where algal dome type structures more common.

Fractures generally sub-horizontal or follow the banding where dipping. They are
vhite slightly calcareous clay — Fe rubble filled or clean and Fe oxide coated.
Spaced 10-280m but commonly 30-80mn (greater spacing 8-9m). Same wavy clay
filled thin discontinuities along banding and thin hair-like discontinuous sub-
vertical Fe oxide filled fractures perpendicular to bedding particularly in less
well bedded zones. Crush zones 6-6.1, 7.1, 7.45-7.7 (very ferruginous) 8, 8.25-8.3
and 9-9.1 m.

Vuggy solution features to 10m not uncommon, also linear solution features along
bedding.
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GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)

DDH # 26 Pernatty Crushing Site

Depth (m) Description

9.1 - 10 Finely laminated to finely banded medium grained ferruginous algal dolamite.
Banding gently undulating and steeply dipping. Yellow brown to red bended,
stronger red below 9.75m where strongly ferruginous. Fractures sub-horizontal,
inclined, sub-vertical, Fe oxide (yellow-black) coated or infilled with a gravelly
sticky yellow clay. Fractures spaced 20-200mn. Surface pock marked parallel to
bedding by pin-head size circular to elongate (10m) solution holes. 20

‘\————_

1o - 10.27 Core loss

10.27 - 11.2 Ferruginous medium grained calcareous sandstone to granular sandy dolamite.
Weathered yellow and friable at top. Granular texture O.2-lmm, rounded. Rock
massive. Fractures sub-horizontal, clean, with some partially open diagonal
breaks.

11.2 - 11.3 Dense dark brown dolomitic siltstone.

11.3 - 12 - Strong yellow, very weathered clayey sandstone grading down into a soapy highly

weathered claystone/shale. Rock very weak to moderately strong.

ad
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GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)

DDH # 97 Pernatty Crushing Site
Depth (m) Description
0 - 2.1 Casing
2.1 - 2.35 Dolamite rubble. Yellow-black banded fine to medium grained dense dolomite. Very
: broken.

2.35 - 2.5 Rounded black ironstoﬁe nodules to 10m in a red to brown plastic gypseous clay.

2.5 - 2.75 Ironstone nodules and a fine (white) to coarse grained (red,yellow , stained, to
5m crystal size) crystalline gypsum mixture in a red-brown gypseous clay matrix.

2,75 - 3.23 Alternating massive coarsely crystalline very vuggy gypsum bands and well rounded
ironstone nodules to 15m in a plastic yellow-brown gypseous clay.

3.3 - 3.35 Corestones of a ferruginous medium grained slightly oolitic gramilar dolamite to
calcareous sandstone in a sandy silt.

3.35 - 3.9 Yellow gypseous clayey silt/sand containing large gypsum crystals and well rounded
ironstone nodules lmm — 3m and odd irregular ironstone plates. Very ferruginous
in places.

3.9 - 4.0 Coarse grained crystalline gypsum, massive.

40 - 5.15 Core Loss

5.15 - 5.5 Corestones of laminated yellow-black medium grained algal dolomite in a brown—
yellow plastic clay containing coarse gypsum crystals and black ironstone nodules.
Corestones pass down to a ferruginous, fine to medium grained, granular dolomite.

5.5 - 5.8 Core Loss

5.8 - 6.4 Yellow-red mottled moderately compacted silt/fine sand. Clayey. Highly weathered
siltstone.

6.4 - 7.3 Highly weathered claystone/shale, yellow then purple from 7.26m.

7.3 - 10 Sandstone, weathered, mottled purple-yellow, lighter and off-white to grey to

base. Fine grained at top (average 0.2m) coarsening to base (average 0.5-0.6mn,

~odd larger grain to 3m). Granular texture, grains generally well rounded.
Slightly friable. Thin grey claystone-shale interbeds. Fractures generally sub-
horizontal to 45°, rough faced, irregular. '
Core Loss 8.5 — 8.6 m.
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