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PERNATTY OUARRY SITE

I . LoCATIoI{

The proposed quarry s l te ls located on Pastoral  Block 839 "Pernattyu. ,
approximately 120 km at 30" west of  north f rom Port  Augusta ln the north
of the State.  l i lore precisely l t  ls  located 4 km east of  the
Stuar t  H lghway and approx lmate ly  10  km south  o f  the  l { t  Gunson mlne s l te .
Cur ren t  access  I  s  v la  a  g raded s ta t lon  t rack  wh lch  depar ts  the
Stuart  Htghway at  a polnt  adJacent to i la intenance l {arker Post 799 km
between ! , t l r rappa and l , loocal la ral lway sidlngs.

2 .  THE DEPOSIT

The stone to be guarr led ls an occurrence of  the * l r loocal  lan dolomite
wh lch  ou tc rops  to  the  eas t  o f  Pernat ty  Lagoon.  The s tone is  a  ye l low
brown to  bu f f  to  b lue  grey  co loured s i l t y  do loml te  wh lch  f requent ly  shows
m a s s l v e  s t r o m a t a l l t e  ( ' r C o l l e n l a ' )  r e e f  s t r u c t u r e s .  B e d d i n g  l n  t h t s
mater la l  can  vary  f rom th in  and p la ty  to  w lde  spaced and mass lve ;  there
are  f requent  in te r  bands  o f  c layey  and ear thy  ( fe r rug lnous  and
manganlferous) mater la '1.  The mater ia l  has been gent ly fo lded and shows
an i r regu la r ,  open fo ld  pa t te rn .

Sur face  exposure  o f  the  do lomi te  l s  low outc rop  ln te rspersed w l th  a  th ln
so l l  layer  and ex tens lve  rock  f loa t .  A  ca lc re te  hor lzon  has  been
developed ln part  and the upper 2 m of  the deposl t  may show a calcrete
cemented do loml te  b recc la .  Topso l l  over  the  area  ls  genera l l y  th tn  bu t
depths  o f  a t  leas t  2  m o f  unusab le  overburden shou ld  be  an t lc lpa ted  a t
some loca t lons .

Areas  o f  l rons tone in t rus lon  are  apparent  adJacent  to  the  de f ined area  o f
the  quar ry ;  these occur  as  mass lve  haemat l tes  and I  lmon i tes  w i th
assoc la ted  ear thy  fe r rug inous  zones .  Some occur rence o f  th ts  type  o f
mater ia ' l  w l th tn  the  quar ry  l lm l ts  shou ld  be  an t lc ipa ted .

Dr t l l i ng  has  a lso  encountered  zones  o f  ln te r ' layer lng  o f  the  do lomi te  wt th
the  arkos tc  Pernat ty  g r l t s  a long the  nor thern  and western  marg lns  o f  the
depos l t .  Zones  o f  weather ing  to  p las t l c  c lay  were  a lso  encountered  in
assoc ' la t lon  w i th  these areas .

Vegeta t lon  over  the  quar ry  s l te  i s :

l )  Spa rse  na t t ve  g rasses  and  sh rubs .
2 )  Sporad ic  t rees  o f  t he  o rde r  o f  3

Core  samp les  f rom the  d lamond  d r i l l t ng
Inspec t l on  a t  t he  Nor th f l e ld  Depo t  by
Eng lnee r  on  08  343  2076 .

m  h t g h .

o f  t h e  s i t e  a r e
arrangement wtth

a v a l  l a b l e  f o r
the  i l a te r l a l s
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3. QUARRY DEVELOPFIENT

The  Quar ry  Deve lopmen t  P lan  and  Cross  Sec t l ons  i nc luded  w i th  the
Cons t ruc t l on  Oraw lngs  shoy  a  p roposed  f l oo r  he igh t  o f  l 88  m (a rb i t ra ry
da tum) ;  t he re  a re  i nd l ca t l ons ,  however ,  t ha t  t he re  i s  a  g rea te r  dep th  o f
ma te r la l  ava i l ab le  bu t  t he  he lgh t  o f  t he  con tac t  be tween  the  do lom i te  and
the  under l y ing  rock  l s  unce r ta in  and ,  f rom ev ldence ,  p robab ly  va r iab le .
Shou ld  the  Con t rac to r  r i sh ,  a  l ower  f l oo r  l eve l  may  be  worked  p rov ided
o n l y  s u l t a b l e  d o l o m l t e  s t o n e  l s  q u a r r i e d  f r o m  t h e  f u l l  f a c e  o f  t h e
quar ry .  Separa te  app rova ls  fo r  t he  va r ia t i on  i n  qua r ry ing  mus t  be  sough t
by the Contractor  f rom the Chief  Inspector  o f  l , l ines and the
Super i  n tenden t .

4.  INVESTTGATION PROCEDURE

The  p roposed  qua r ry  a rea  uas  se lec ted ,  f o l l ow lng  p re l lm ina ry  g round  and
aer ia l  pho tog raph  sea rch ,  as  be ing  su i tab le  fo r  t he  p roduc t i on  o f  c rushed
rock products  for  the reconstruct lon of  the Plmba-t l i r rappa sect ion of  the
Stuar t  Hlghway.

Fo l ' l ow  up  l nves t i ga t l on  was  conduc ted  by  d lamond  co r lng  o f  t he  genera l
a rea  w l th  a  v lew  o f  se lec t l ng  an  accep tab le  qua r ry  Ioca t i on  (0 lamond
D r i l l  H o l e s ' 1 ,  2 , 5 ,  6 ,  7 , 8  a n d  1 0 ) .  C o r e  s a m p l e s  t a k e n  w e r e  s u b m l t t e d
to the Hlghways Oepar tment  Nor thf te ld  Laboratory for  test lng.

0n  the  bas l s  o f  t h t s  l n fo rma t lon  a  deve lopmen t  p lan  was  p repa red  and
f u r t h e r  p r o v i n g  o f  t h e  s l t e  w a s  d o n e  b y  g r i d  d r i l l i n g  a n d  d l a m o n d  c o r l n g
o f  s e l e c t e d  l o c a t i o n s  ( D i a m o n d  0 r l l l  H o l e s  1 5 - 2 7 ) .

Pre l imtnary  inves t lga t lon  was done
la te r  p rov lng  was done us lng  NQ-3
undertaken uslng a HDSA Edson 4 wheel

u s i n g  N Q  w i r e  l i n e  c o r i n g  a n d  t h e
w i r e l i n e  c o r l n g .  A l l  d r i l l i n g  w a s
t ra i ' l e r  moun ted  bo r ing  r l g .

5 . PRODUCTION CONSIDERATTONS

Because of  the massive nature of  some of  the s tone,  the need for  some
secondary  b reak  down  shou ld  be  an t l c l pa ted .

The  Con t rac to r  shou ld  an t l c tpa te  the  occu r rence  o f  some a reas  o f  c layey
mate r la l s  and  i rons tone  l n t rus lon  wh lch ,  i f  qua r r l ed  and  p rocessed ,  cou ld
genera te  a  h lghe r  p ropo r t l on  o f  sca lps  and /o r  an  unsa t i s fac to ry  p roduc t ;
se lec t i ve  qua r ry ing  o f  such  a reas  shou ' l d  be  an t i c i pa ted .

The  p resence  o f  gyps t fe rous ,  c layey  and  ea r thy  fe r rug lnous  ma te r ia l s  l n
the  depos i t  sugges ts  tha t  sca lp lng  may  be  necessa ry  to  ach leve  the
g rad ing  and  p las t t c l t y  requ l remen ts  spec i f l ed  fo r  t he  c rushed  rock  and
q u a r r y  r u b b l e .

The  s tone  i s  no t  expec ted  to  exh lb l t  any  unusua l  c rush ing  cha rac te r l s t i cs
and  the  spec l f l ed  g rad ing  shou ld  be  ach levab ' l e  w i th  a  p lan t  compr l s ing  o f
adequa te  c l r cu l t s  and  app rop r la te  c rushe rs .
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Tes t  Resu l t s

Los Angeles Abras lon 20?(
SC on  LA  f i nes  LL  l 7 f  P I  3
S h r l n k a g e  1 . 4

SC on  l ab  c rushed  f i nes
L L  2 l f  P I  4  s h r i n k  1 . 6
SC on LA f lnes
L L  l g f  P I  4  s h r i n k  1 . 6
Los  Ange les  l oss  3 l?6

SC on  l ab  c rushed  f i nes
L L  2 2 F  P I  3  s h r i n k  1 . 8
SC on LA f lnes LL 20f
P I  3  s h r i n k  I . 9  L A  l o s s  4 2 ? 6

on  lab  c rushed  f l nes
l 6 f  P I  3  s h r l n k  1 . 3 ? (
on  LA  f i nes  LL  16 f
3  sh r lnk  l . 8 t (  LA  loss  19?6

on  lab  c rushed  f l nes
l I F  P l  2  s h r l n k  . 8 %
on LA f lnes LL 18?6
5  s h r t n k  1 . 3 ? 6
loss 25?(

Sample Number

86750731

86751  2 l  4

86751  21  5

Desc r l  pt  I  on

Sur face  Spa l ls
Lab Crushed -  26.5 rrn
Dol oml te

' E a r t h y  d o l o m l t e '
d r i  I  I  core  ex  ho ' les
l ,  2 ,  5  a n d  7 .  L a b  c r u s h
-  2 6 . 5  r m

( d e s c r i b e d  a s  i r o n s t o n e )

Do loml te  and l rons tone
O r i l l  C o r e  e x  h o l e  # B
L a b  C r u s h  -  3 7 . 5  m

'Sound do loml te '
D r i l l  c o r e  e x  0 0 H  # 1 0
Lab Crush -  26 .5  rm

Doloml te  Core  ex
d r t l l  h o l e  # 7
Lab Crush -  26 .5  rm

SC
LL
sc
P I

sc
LL
sc
P I
LA

86? l  21  6

86751  025

7 .  ORILL  CORE RESULTS

Dr t l l  co res  ob ta lned  f rom d iamond  d r l l l  ho le  numbers  ODH I  t o  DDH 27  ue re
examlned by a Highways Depar tment  Geologis t  and a consul tant  company and
g e o l o g l c a l  d e s c r l p t l o n s  p r o v l d e d .  I n  a d d l t l o n ,  d r t l l t n g  I o g s  a r e
p rov lded  fo r  d r l l l  ho le  numbers  DDH 15  to  00H 27 .

T h e  r e s u l t s  o f  t h e  d r i l l  c o r e s  a r e  c o n t a l n e d  h e r e i n .
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GEOIrcICAL DESCRIWON @

DDN #1 PERI,TATTY CRUSHING S

0 . 0

0 . 9

3 . 1  -  3 . 3

3 . 3  -  4 . 9

4 . 9  -  l - 0 . 9

1 0 . 9  -  1 1 . 4

DEPTH

-  t 2 . 3

-  0 . 9

-  3 . 1

Overburden,  loose rock -  n i1  recovery.

l{assive to medium bedded (broken in part)
"Col len ia"  banding.  Some minor  c lay seams
throuthout .

Broken rubbly, thin bedded dolomite' High
loss;  c lay and ear thy mater ia l  present '

l{ediurn to thin bedded and rubbly dolomite
Some clay seams.

buff dolomite
in terspersed

percentage of

0 . 3 0  n  c o r e  l o s s .

do lomi te .  Shows jo in t in t  and

brown to black (Fe & l ln)
b u t  s t i 1 1  s h o w s  " C o l l e n i a "

showing

2<zQ*m

core
zQA'a

Hassive to medium bedded buff
dist inct "Col lenia" strug- l- l f_g :

Hass ive  to  ned ium bedded '  dark
dolorni te,  earthY in aPPearance

j9*-r

loo

1 1 . 4

L 2 . 3

12.6

1 2 . 6

1 3 . 8 5

st ructure.

Broken and rubbly t.o medium bedded earthy and sugary dolonite
-  some minera l  co lour isat ion and "co l l -en ia"  banding.

Thin bedded to broken,  red p ink sandstone (Pernat ty  Gr i t ) .

Ear thy and broken brown/b lack doloni te  (0.9 m core loss) .

END OF HOLE

'l5o

1*"

6043V
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cEarncrcAL DEscRIwTON OF

DDH #2 PERNATTY CRUSHTNG

DEPTH (n) | DESCRIPTION

3 . 3

5 . 8

6 . 0 5  -

8 . 0

0 . 0

1 . 0

1 . 4

2 . 3

1 . 0

1 . 4

2 . 3

3 . 3

5 . 8

6 . 0 5

8 . 0

8 .  6 5

Topso i  1 /Overburden.

Weathered dolomite rubble and calcrete.

Th in ly  bedded,  b roken and rubb ly  do lomi te  -  h igh  core  loss  .  ;eo

l{edium bedded dolomite becoming thinner,  more rubbly and roQ

ear thy  to  bo t tom o f  in te rva l .

t {edium bedded to thinly bedded (to bottorn of interval)  buff  to
dark  co loured  dense to  ear thy  "Co l len ia"  do lo rn i te .

Broken and rubb ly  do lomi te  -  h igh  core  loss .  2so

l led iu rn  to  th in ly  bedded "Co l len ia"  do lomi te .  Some core  loss
o f  ear thy  na ter ia l .

l {edium bedded to broken earthy and manganiferous dolomite.
B1ack  to  red  b lack  in  co lour .

6043V
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CEOINGICAL DESCRIPTrc

DDH #5 PERNATrr'. CRUSHING S

. l
DEPTH (m) I DESCRTPTION

0 . 0  -  0 . 4

o . 4  -  2 . 2

2 . 2  -  4 . 9

4 . 9  -  5 . 3

5 . 3  -  6 . 0

Overburden and th in  ca lc re te  cap.

l led ium to  th in  bedded (s l igh t ly  b roken)  hard  do lomi te .  Shows
" C o l l e n i a "  s t r u c t u r e s .

I tediurn to thin bedded, broken and rubbly earthy dolomite with
d is t inc t  ' jCo l len ia"  sLruc tures .  t f inor  c lay  seams and ear thy
p a r t i n g s  p r e s e n t ,  s o m e  i r o n  s t a i n i n g .

Hard ,  med ium bedded do lomi te  -  sone minera l  co lour isa t ion .

N i l  r e c o v e r y .

END OF HOLE N/A

6043V
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FgorocrcAL DEscmnrcN

DDH #5 PERNATW CRUSHING

I
DEPTH (n) I DESCRIPTION

0 . 0  -  L . 0

1 . 0  -  r . .  5

1 . 5  -  3 . 0

3 . 0  -  4 . 5

4 . 5  -  4 . 6 5

4 . 6 5  -  7 . 5

Overburden -  n i l  recovery .

l {ed iun  bedded,  hard  l imestone (0 .15  core  loss) .

C l a y / e a r t h y  i r o n s t o n e / d o l o m i t e  ( 1 . 3  m  c o r e  l o s s ) .

C l a y  s e a m s ,  s i l t s t o n e  a n d  s a n d s t o n e  ( 0 . 9  n  l o s s ) .
Gypsum layer  a t  4 .5  m.

l led ium bedded arkos ic  sands tone -  c lean p ink  co loured .

i led iu rn  Lo  nass ive  bedded s i l t y  a rkos ic  sands tone and sandy
s i l t s tones .  Some red  i ron  s ta in ing  -  shows dess ica t ion  23Sq
cracks, jo ints and fractures. /6,erc

END OF HOLE

tSo
/3a'e

Qe'e

7 n .

6043V



nc}

CEOTNGICN DESCRINION

DDH #7 PERNA'|TY CRUSHING STTE

I
DEPTH (m) I DESCRIPTION

0 . 0  -  1 . 3

1 . 3  -  5 . 4

5 . 4  -  7 . O

7 . 0  -  1 0 . 9

1 0 . 9  -  1 1 . 0

1 1 . 0  -  1 3 . 3

1 3 . 3  -  1 3 . 8

1 3 . 8  -  1 4 . 1

1 4 . 1  -  1 4 . 3

Overburden,  loose ca lcareous  rubb le  and broken do lomi te .

Layered, massive to broken buff  brown to grey dolorni te with
d a r k  g r e y  b l a c k  l a m i n a t i o n s .

t {ed ium bedded to  nass ive  hard  do lomi te  w i th  g rey /b1ack
lan ina t ions ,  bu f f -ye l low brown co lour .

R ipp led  mass ive  ree f  do lomi te  w i th  la rge  "Co l len ia t  zga :

s t ruc tu re  and b lack  n inera l  band ings .  r - t l t -  : ' '

Hass ive  bu f f  and b lack  speck led  do lomi te .

Hed ium to  mass ive  bedded earLhy  brown "Co l len ia"  do lomi te  -

Broken and rubb ly  in  par t .

Hass ive  hard  do lon i te  w i th  some lesser  ear thy  zones .

Loose,  ear thy  and sandy  zone.

Ear thy  do lomi te .

END OF HOLE

z9e
4 eseo

6043V
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GEOIEICAL DESCRINTON

DDH #8 PERNA??Y CRUSITI,fG S

DEPTH (n) I DESCRTPTION

0 . 0

2 . L

3 . 8

5 . 4

6 . 5

7 . 5

8 . 0

9 . 0

9 . 1 5

9  . 3 5

9 . 5

9 . 6 5

1 0 . 8

1 1 . 0

12 .3

1 4 .  5

1 5 . s

2 . L

3 . 8

5 . 4

-  6 . 5

7 . 5

8 . 0

9 . 0

9 . 1 5

9 . 3 5

9 . 5

9 . 6 s

1 0 . 8

1 1 . 0

L 2 . 3

1 4 .  5

1 5 . 5

1 6 . 1

Overburden and broken, rubbly calereLe and dolonite.

l{ediurn bedded "Collenia" dolomite, earthy in parts.

Broken, rubbly earthy type dolomite with some clay zones of
manganese minera l i  sat ion.

t{edium to thinly bedded earthy "Collenia" dolomite - minor clay
seams and gyPsum Present.

Earthy ironstone and nediurn bedded earthy "Co1lenia" dolomite.

Brown iron stained medium t.o thinty bedded "Collenia" dolomite.

Thin bedded crysta l l ine (sugary)  banded "Col len ia"  do lomi te '
Shows some brown staining.

Broken and shat tered dolomi te.

l lass ive ear thy "Col len ia"  do lomi te.

Clay seam.

Ear thy massive "Col len ia"  do lomi te.

Broken and rubbly, earthy ironstone/dolomite; soft and fr iable
in  pa r t .

Hard massive i ronstone/doloni te .

i lass ive to  broken ear thy i ronsLone/dolomi te.

Hard c lean massive i ronstone.

Interbanded hard and earthy ironstone.

Ear thy i ronstone and c laY.

END OF HOLE

w/a

6043V
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GEOING IC AL, DE SCRI N ION

DDH #IO PERNA?:TY CRUSHING SITE

I
DEPTH (m) I DESCRIPTION

0 . 0  -  1 . 5

L . 5  -  2 . 3

2 . 3  -  4 . 5

4 . 5  -  6 . 4

6 . 4  -  7 . 4

7 . 4  -  7 . 5

7 . 5  -  8 . 6

8 . 6  -  1 0 . 6

L 0 . 6  -  1 3 . 2

1 3 . 2  -  1 3 . 5

0 v e r b u r d e n  a n d  c a l c r e t e  ( 1 . 2 5  m  l o s s ) ,

Bou lderous  mass ive  grey  do lomi te .

l {ass ive  grey  s t r ia ted  "Co1 len ia"  doLomi te ,  genera l l y  dense,
hard and clean.

i lass ive  c lean hard  grey  and bu f f  co loured  "Co l len ia"  do lomi te .

l {ed ium to  mass ive  bedded c lean hard  speck led  do lomi te .

Broken hard  speck led  do lomi te .

l ledium to broken hard clean "Col lenia" dolomite with some
minor  c lay  seams.

Buf f  speck led  cLean mass ive  "sugary"  tex tu red  c rys ta l l ine
do lomi  te .

l lass ive  hard  "Co l len ia"  do lomi te  w i th  minor  ear thy  zones .
( 1 . 2  m  C o r e  l o s s ) .

t ledium bedded eart .hy dolorni te wiLh some minor dark nineral
s t a i n i n g .

END OF HOLE

6043V
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D D H # 6

GEOLOGICAL DESCRIPTIoN 0F DRILL CORE (HAND SPECTMEN)

Pernatty Crushing Site

Depth (*) Descript ion

0 L .9

1 .9  2 .U

2.O2 - 2.5

2.5 2.6

2.6 2.8

2.8 5.5

5.5 6.5

6.5 7.8

7.8 8.5

8.s 8.6

8.6 10

Gsing

Core loss

Dolcrnite rubble. Grey, yello,r stained nBdj-tm grained a'lgal dolcrnite. Significant
ltr/Fe colouratiur alang Hding planes, l.lrm spacing and dipping approxirmtely
45" ard in a randon }D netqork of ffue cracks 2-1nn spacing. Dark yellor^' or wtrite
very fine grained recrystallized dolcrnite and ]&r cetings on fracture faces.

Core loss

Sandy clay, off utrite-red stairred. Sarrd grafurs 0.!1.Orm genoully rounded. 3---

Ibditrn grairrcd finel-y ravy bedded to nassive near base crystalline dolonite. Grey
but yello^r stairnd particularly alorg bedding planes and as bands out frcrn fractures.
BeddfuS planes (irclirrea) and crmscutting fine }D netl'ork of fractures Fe/lh arfl/
or clay ceted (gr*res ncck an irregular blocky appearance). FeAtr patdres (lnm)
throrgho:t ncck nass. lbst discontjnuities along bedding thenefore irregular and
sped n-2mm.
CIay filfed cnrstr zones at2.8-2.87, 2.95-2.%, 3.I3-3.2I, 3.7-3.85, 4.554.65
lverticaf frrcture), 4.74.8 ard 4.9 m with interval 4.5y+.g m quite broken. Seo

lbre nassively bedded tr_1.oi 4.4 m with di.stirct contorted tel<ture definal by black
FeAtr blebs ard stringers. lhvy algal rgef tops sub-horizontal wittr vavy amplitude
4-lOm.

Ibssi-ve to finely lanirnted in part, nBdir-rn grained, even grained crystallirre to
grarnlar dolcrnite. Grey with ccmur black Fb parctres (2-4$nt) or corF
centrated on lamirne. Scne poror:s zones. D-scontinuities generaLly sub*rorizontal
ccnnurly 50rm sp.ing with ffue ventical frrctures clay arfi/or FeA&r cmted.
Very brdcen at 5.!5.6, 5.6 and 6.2 m (cnrstr zone).

Finely bedded (with mirnr nassive granular zmres) algal ard strcrmtolitic nediun
gnrined dolcrnite, grey to ye11or^r. Bedding srb-horizurtal to vertical. FeAtn re-
plearcnt highlights bedding but aLs e>cists.as fiXfurg in hair-like 3-D cracks.
Hdfurg generalfy ravy m microsale. Sore miror solulicr feaLures,along Hding.
Cnrstr zones at 6.5, 7 ard 7.4-7.5 n.

l'lui"i.r. to finely larfulated neditrn grained even grained crystalline to granular
dolcnite. fub-.ventical Fe cmted fractures.

Core Ioss

Ferrugirnus granular to crystalline nassive nediun grained dolcrnite. Patchy light-
dark grey, orar€e in part. t^anirnted in part and scre minor recrysfnllis3tien. ps

as intergr:anular filling, ceting on dcnrirnnt srb-*rrcrizontal fracture systsn,
fill-ing in ccrnnn thin vertical cracks and in solution vugs. fuite porous in
patdes. Very brdcen nainly B.B and 9.0 m (including rrfrite clay searn with Fe
nodules), 9.5 ard 9.G9.9 n.

rffi
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DDH # 16

GEOLOGICAL DESCRIPTION OF

Pernatty Crushing Site

DRILL CORE (HAND SPECIMEN)

Depth (m) Descript ion

0 0.7

4.7 2.6

2.6 2.95

2.95 B.ls

8.15 8.85

8.85 10

10 11.75

11.75 - 12

Casing

Grey-yello^' firely wavy bedded (dip D") crystalline alga'l dolanite. lamirne
highfjighted by Fe utrich also occurs as patdrcS ard irregular slb-venEical striagers.
Scne eviderce of brecciation wittr recrystallised infi-tt.
1-1.05 Core lrc
Fractures danirnntly sub*rorizontal alorg tte beddfurg planes, vavy, clay (r-tLite-
brorn) or irmstone infilled, scne clean. Spacing 10-120rm. CIay filled crusfi zones
at I.4, 1.55-1.65 (gypseous clay) and 1.73 m. :rc

Oay fi-[ed crush zone with rsrrnnt coretones sf a1gal dolcrnite. CXay red-ye1lor*- 3*
brour/black nnttled. Plastic.

Finely r,avy bedded to nDre nassive and erratically banded crystal lfuie algal dsfcmigg
ye[cn^t/gfey barded. Beddfu€ rraries frcrn horizmtr.l to near ver-tical.
lr4.1n Core loss /4e

l,lost fractures along ttre bedding planes ttnrs vary frcrn horizontal to near vertical
and ccnnurly filted with r^tdte ca-lcareors clay/silt. Spacing 30-18ftn.
lhjor l0rm r*ide line filted sub-vereical fracture 4.7-5.2n and horizontal line
filted fractures at 5.45, 6.m ard 8.15 m. Fine cross-cutting fractures and hair
like discontinuous fractures perperxlicular to tt€ beddfu€ very ccmrpn, Fe filled.

l&diun grey-pale bro,n npttled rrErssive granuJar nediun grafuFd (0.2-O.ftm) dolcnrite.
Mcttlfu€ caused by Fle r:ich patdres. Grajlrs clear, red, ye11ow stained, gerrerally
angular. brger s-a1e Fe replacanent as tiesegang rfurg type stn-rctures. Minor thin
sub-verLical Fe filted fractures. Pmrly fr:actured.

Finely mvy bedded to rDre *""iu. ard erraticalty banded crystallirre aign] dolcnrite,
ye1lo*/grey banded. Fractures generally along t]re beddfuS planes, dolqnite clay and
irmstme cmted. ftd verLical fracture.
9.L9.4 Oore loss, brdcen, rneatlrered and irm stajned frcrn 9./+--9.5 m. tqe

l{editrn grey/pale brwn nnttled nassive granular nBdiun grained dolqrite. }trdr
darker ard less patchy 10.f11.18 due to higfer Fe content. Gd laninated zone, sub-
horizmtal. Rare horizontal fracture (spadng'2G4&rm), odd Fe filfed srb-vertica'l
fine fracture.

Fire1y l^anirnted r,avy bedded algal dolcrniLe. l.,thite, yello^4 red, fine to nBdiun
grdned. Pock rrnrked along beddfug s.rfaces. Fe replacarent along bedding ccmon.
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GEOLOGICAL DESCRIPTIoN OF DRrLL CORE (HAND SPECIMEN)

Pernatty Crushing Site

Depth (*) Description

0

2.2

2.23

2.2

2.23

-  2 .5

2.5 2.65

2.65 2.85

2.85 3

5

s.38

5.3B 7.5

7.5 8.5

Castug

Oore loss

Dolcnrite rubble. Yello*-brcnin, fire grained nassive dolonite with thin djscoft-
tintror.rs Fie/ltr stringers. Horizontal and srb-ventical fractu.es filled with
crystalline glrpffn or gypseous c1ay.

Core loss

Cnr*r zme. Oorestqres of fine grained dolanite with significant
clay and.utlite gypffn.

Yello^r bru,n fine grained, with sligfrtly ccrrser grained bands, finely lanirnted
a1ga1 dolonite. Bbck FeAh disconlinuqrs stringers and blebs. Fine netr.*ork of
gypffn filled crad<s.

Yello^' brorm fine grained to mlitic in parL nnssive dolanite. Ttre utnle rocl< nass
is cut by clay and/or glrpffn fiXed fractures to 20rm and a1m curtains r^fiole,zones
of gyp.rs clay/c1ay.
3 - 3.13 m lrlhite soft, pcndery gjrpffn clay to crystalline gyFlrn zone with only
reflnant dolcrdte fragnents. Scne plastic brormr c1ay. Crystanine gypsm grq^ring
perpendicular to fracture faces.
3.8 - 4.15 m thin bror^n clay ovenlying rrnssive crystallire gyF-rn with odd rsrrant
dolsnite frag[Ent. the gypsm itself has beeri dissolr,ed/fractured ard turfi-lted
with a yello*-broen cJay cortaining rcLf roxded quartz grafurs 0.5-2.5rm ccrrnonly
lrrn.
4.6 - 5 m Brecciated rock nass infilted (to enn wide) hdth crysrql]ine gypsm and
quartz sardy c1ay. Fe staining nDre comur.

* z &

/ee

5 s e

tso

orlrer day filted fractures (horizmtal) at 3.65, 4.2, 4.45 ard 4.55 m. Odd clean )€e
sub-fprizortal fracture ard ttlin gypsrn filted srfverEical crad<.

Intermixtur,e of crystalline gyp$m, yeJlo,ebro,m sandy gypseor:s clay ard rqnant
fragrents of fine grained dolonite (crustr zone).

Qartz sand, clayey (l€olin), pale grey to yerto^r stafuEd (fermghous), relatively
even gftLi-ned averaging 0.1m with sone cclrser bands to fum. qlartz c1ear, rose,
sb-sperical and rounded. ScrE fir€r grahs odd pebble to.lorm. hltrite clay natrix
(<lffi). Friable. Qd npre indur:ated ?nE q 6.&7 m and strongly yerlow stained in
part belov 7.1 m. Higtlly r.,eatlered sandstsre.

Oore loss
/eKfr



DDH # 17

Deprh (*)

8.5 8.85

8.85 rO.2

ro.2 12

< 1.'l

L o

GEOLOGICAL DESCRIPTION OF DRILL

Pernatty Crushing Site

CORE (HAND SPECIMEN)

Descript ion

Sandstore (friable)/sand, clean to sliglrtly clayey. I^fdtg to yellor^'stained
(ferngirrcus). A.rartz generaLly 0.5-1fin, r.*e11 rcn:nded and st'rerical.

Claystcne, highly r,'eatM, strmg ye11or Lo rttrite (soapy) with clayey sandstone
beds at g.2-g.5 ard 10-10.2 m (*riL, pink, yello*). l35O

Fernrginor:s dolcruite oolitic to granular to 11.5n then algal dolcrnite. Bru,vn,
redim grafu€d, rassive. Oolites ccnnmly 0.34.furn. BelCI^r 11.5 m essentially
irurstore replacarent ef a]gal dolcrnite with sedilrortary sLructures preserved.
Dense. &oss cutting and sub-trorizontal fractures 20-3mrm spacjng, Fe filled
ttrugh not dosed (solution features rsmin).
fuite vuggy be1or.' 11.6 m. Grrstr zse LI.4-I1.5 m and at 11.8 m.

<tfl
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DDH # 18

GEoLoGICAL DESCRIPTIoN 0F DRrLL CoRE (HAND SPECTMEN)

Pernatty Crushing Site

Description

0

0.85

0.85

1 .0

Casing

Dolcnrite rubble, calcreced at top. Grey-ye.11o,*'btrff baded alga1 dolcmite, nediun
grrained, dense. thin discontinuor:s black Fe stringers along gro^rth banding. Patchy
Fe corcentrations aLso.

Core loss

Grey, yel1ow r,evy barded nediun grafuied dense crystellirre algal dolonite. Banding
varies frcrn horizmrtal near top and gradualfy srcepens ri'l'l sub-ventical near base.
Accentuated by continuo.rs to djscontjnuous Fe concentration along gro^'Ctt bands.
l{cst sinple fractures fo11o* banding ard are r*rite/brom clay ard/or Fe ceted,
scnetines gypsun infilted and nornally irregular (uarty). Rock nass is also crossed
by thin bkk (Fe) disontjnuors cracks scnetines slig[tly operrcd by solution
activity gfading to vuggy in places. Fine bandiry less obvior.rs brfor- 4.2 m where
stnrcture npre defind by patchy Fe csrcentrations. Fracture spacing varies frcrn
rubble zmrcs to 2mnn. Ibjor cru*r zores gererally clay/rubble filled at I.42,
2.1, 2.5, 2.9-3.8, 3.7-3.8 ar:dd 4.L4.7 m (quite broken). CIay eitlrer podery
wtdte with bla& Fe O<ides or red-ye1low, plastic and gypseous.
2.5-2.65 Core loss
44.1 Core Ioss

Grey bro,n nottled, nnssive, granular to oolitic very dense dolonite. Coarser
graird (0.2-O.5rm) than overlying hrded a]gnl dolonite. Mirpr banded zones.
Dark€r patdes npre dissninated thrmgh rrcck nnss (intergranular).
Fractures clay or Fe cmted srb-*rorizontal to srb-vertical (to 5n).
Very broken 5-5.7&n with horjzontal to srFtprizontal crustr zmres filted with
yellor'-vtrite very calcaros soft siJ-t, hard recrystalUzed very fine grained
dolcruite (*rite) or brcnm very plastic clay with rourded to angular ironstone
cocentratiqls, particularly 5. 545.7m.
5.5 - 5.55 Oore loss

YeILor^r grey, dense, fire to nediun barded, neditrn grained alga] dolcrnite. Banding
steep at top (@') to sutstnrizmrtal at base, deffuFd by black Fe cqrcentrations
as discqrtintrcnrs stringens. Ffue black Fe sEringers at right angles to banding.
Fractures ematic, generally Fe cmted or patchily furfiXed to ruggy. Very broken
frcrn 6.1-6.4{n. Tho pfrases of fracturirg with larger fractures (cavities?) infilled
with wfiite very fine gmined dolqrite/calcite with scre Fe naterial follo,'ed by
rubbly zones infilled r^rith ye1lo^'plastic clay and irqrstone rubble.

Grey brorn nnttled, nassive, granuJar to oolitic ver-y dense dolcrnite. Contact
slopes at ff.

i .m

1 .15

i .15

4.7

zry
'1P
loo
g@

4.7 5.78

5.78 6.4

6.7

7

2-F

5 o

I e-le

6.4

6.7 Grey yello,r stained, dense banded al8al d6lffite. Bands accentuated by black Fe
patctns. lbry clay filled di.sqrtinuities also deftue banding, spaced l0-lmm
aparE. Bands dip approx. 45", steepa'Ling to base.

Oore loss 
6eo

7 .6
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DDH # 18

Depth (tn)

GEoLOGTCAL DESCRTPTI0N 0F DRrLL CoRE (HAND SPECTMEN)

PernaEty Crushing Site

Description

Grey ravy baded a'lgal dolcnrite crisrossed with Fle.filled fractures.
plastic clay/nrbble filed cnrstr zqre 7.7-7.75 n.

Black clay r.rith ironstone rpdulqs.

7 .6

7.85

7.9

8.5

8 .7

8.9s

9.15

- 7.85

7.9

8.5

8 .7

8.95

9.15

10

Brovnr

anftz sand, siJ-ty, yellcnn-orange. Grains 0. 1*O.3rm arsular to zub-rotnded,
rose colo-ued or yello,r staind. Very lmsely consolidated. Gritty in part
ard clayey in part (r^trite/ye11o^r). C'rades to a claystone at 8.31n ttlen ver-y
fermginous (black) and sandy at 8.1n.

Core loss

CIay, ye1_lor, gritty and sandy, sticky, fermginous.

Ironstone (replacing larimted dolcrnite?), black, dense , nnssive.

Strong yellor^r very r,,eattered fermgirnts claystme and interbedded sandstone.

5 0

5 0

c1ear,
(2*)

23so
----'-=-=-

l  l b t . , l
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GEOLOGICAL DESCRIPTIoN OF DRILL CoRE (HAND SPECIMEN)

Pernatty Crushing Site

Depth (m) Descript ion

0

0.8

1 .0

1 . 1

0.8

1 . 0

1 . 1

5.2

Gsirg

Rubble - calcreted finely lanrinated a]gal delffdge

Core Loss

Grey, ye11on, pirik, finely larhated algal dolcnrite. Dense. lamirne horjzontal,
dippirg after 4.&n, ctnracter-isticalty mvy ard in places CIftibit dcne stnped
structures to 2Om €rcross with sLeep sides. Bandnrg defined by dark mineralization
(Fe replacerent). Ifuir-hke iron fiIled cracks cri,ss-cross the wtrole unit. I]E
rock nass is quite brd{en with t}€ dcrninant fractu:e pattern horizontal along
growth bands, r^avy i:regular ard sandy clay or dolcnrite sand infi-Lled. The sandy
clay is very calcareo.rs, sliglrtly plastic and off wtrite-grey.
thjor cJay/*UUf" fi-lted crush zones at 1.1a-1.3, L.4, l-.6-1.75, 2.2-2.23, 3.I- X
3.I3, 3.22, 3.24 ard,3.52-3.55 m. Ver-y brdcerrstnttered relatively clean zsres at 'Zo

2-2.15, 2.312.6, 3.65-3.95, 4.Oy+.L and 4.64.85 m. Otler thinner horizontal ze

breaks ccmrDn. Odd srb-vertical fracture, clay filted, irregular and often dis- 
"#

continuous and invariably FeAfrr ceted 25o

Strongly fermgincus a.*S.Zm, replacarent alurg bedding and in fractures. 
lt.9

Core Ioss 2./16 - 2.\n
3.6 - 3.61n

4.45 - 4.6n

Buff cerser grained less finely lamirnted (nore nassive) nlgal dolcrnite. Banding
dips approx. 30". Fractures sub-*rorizmtal to parallel to bedding, r.evy irregular,
clay and Fe filled and ccnnnrrly stror"r slid<ensi-de type structures. Sub-vercical and
crosscutting fracEures fe cmted and parcially opar. Circular (2-3 nm) ard lens
shaped solutior features hot urrccnnnn

Brff-yel1o^r finely I^arri.nated to cryrtorted bedded (daestnped) fine to neditrn
grair€d a'lgal d6lsrrite. Bedding highlighted by blad< Fe minen*ization. Ltrit is
quite Fe ridr, aparE frcrn along bedding planes ocists as irregular patctres and irr-
filling or cmting of irregular sub*rori-anta1 fractu:es and solution wgs (to nnn).
Surface is pak<rarked by sm1l mlution holes (=< lnm). Very brd<en 6.85 and 7-7.2n.
Fractures srb-*nrizontal or cross cuttirg, yellcn^, clay and black Fe cmted.
Fracture spacing rubble zqres to 17Om.

Paler tx.rff to grey less finely laminated, rrore rnssive a1gal dolonite, sliglttly
co€rser grained. Significant Fe alorg beddi-ng planes (often discurtinuous) as
sra1l 2Jnn patdes and as infinfurg of grb-tnrizontal and ventical fractures
spaced frcrn rubble zsrcs to mnn. Fine circular to elongate solutiqr features
ccmrur. Very brdcen 7.2-7.45 ard 7.75 n.

Darker yellovr brovn finely laninated alga1 dolcmite, finer grairxed. Fe filled fine
craclcs perperdicular to dcnBd beddir€ (contorted in places) are cqIrIDn.
Crustrcd 8.3€.4 m.

+o.
5 0
s a
q 1 u

1 0

5.2 - -  6 .1

6 . 1  7  . 2

7 . 2  8 . 1

8 .1  8 .4



DDH # 19

Depth (r)

8.4 11.55

11.55 -

, r  r -
J u

GEOLOGICAL DESCRIPTION OF DRILL

Pernatty Crushing Site

CORE (HAND SPECIMEN)

Descript ion

B.rff to grey, yellovr stai-red in part, granular to oolitic nassive neditrn gairFd

dolcrnite. Grains 0.14.3m. lanirnted in part.
lbre fernrginors 10.2-11.15 as smIL patdes (2 nm) or as ci:r,ri-linear liesegang
ring type strrctu:es. S.rrface pock-narked by pir*nad sze to 2-3rn smll solution
features. Fractures sub-lprizontal to vertical conpletely or partially i-nfi-lfed
r^rith r,irite grarul€r calcite witi irurstqe patdres. Cross-ctttuk8 hair-lfue cracks
evident in places. Qrite broken 9.6-9.23n. Fracture sping 30-2mrm.

Fale ye1lo^r-brcrun finely cunrilinear lernirated algal (stroratolitic?) dolonite,
oolitic in part. Very derse (Fe inpregrnted). Criss-crossed by tavy cracks
generally Fe filled. i60*€Jo
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GEOLOGICAL DESCRIPTION

Pernatty Crushing Site

OF DRILL CORE (HAND SPECIMEN)

Depth (*) Descript ion

0

0.8

1 . 0

1.25

1 . 3

r .?5

1 .3

5.0

o.B

1 .0

Gsing

Glcreted fire grained ladnated dolonite rubble.

Core loss

Calcreted fine grained tarnirnted doluni-te.

Yel1o*-grey to black finely lamhated to erratically cortorted banded redirm grained
algal dolcrnite with zores of wtdte ffu€ grafured dolonite. Dense. lamirne and banding
defined by alternating Fe rictr (black) and Fe pmr (yello/grey) zures. Laninae sb--
horizontal to dipping (20"). Most fractures alorg bedding, ttlin, ravy irregular ard
wtrite clay/ircrstan ceted. Scne algal reef tops quite irregular wit}l anrplitde of
l0m. ScIE crcs{uttfu€ frectures at 45" particularly near base. Rock nass also
contairs cross{utting network of fine hair-ljke Fe filted cracks. Minor solution
holes. Fracture sfing rubble zores to 2&rm, ccnnnnly CI-lmm. Vegy brd<en (crush)
zorps at 2.+3.25, 3.&4 and 4.15 m. Gay filted crush zones at 3.3, 3.5 and 4."4.1n.

5.0 13

Core loss 2.5 - 2.95 n
3 .2  -  3 .8  n

Yel1o^r grey nDre rassive fine to nedirrn grained alga1 dolanite. Dense.

+ S o
5o

z 5 o
>-ee

9so-
Gnracterised by rcrunded patdres of black Fe corrcentraLiul and a }D netr"ork of
closely sped blad< Fe filled hair-like cracks. Strmrgly belcn^' 10.3n.
Dcnrinant frmture system srLlrorizontal 61 para11e1 to bedding, ror:gfr stn-faced and
generalty infilted with clay and ironstone rubble parttcularly at 6.1, 6.7 (30rn),
6.85, 6.9, 8.05 (5Om),9.7, 10.38, 11.15 and 11.32 m. Platy fractures at 11.2-11.3n.
Odd srtsvertical fracture leads to rubbly zse.lbre banded G7.5, 9.7-70.7 afi
parLicularly 11.05-13 m (dipping 20') but often irregular with dcnal structures rpre
ccmur belovr 12.6n. vuggy in places. Fractrne spacing 35-25onn, ccnnnnly *ffi.

I>61eae
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DDH # 2I
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f'r --1

cJ rJ

GEOLOGICAL DESCRIPTION OF DRILL

Pernatty Crushing Site

coRE (HAND SPECTMEN)

Descript ion

Casing

Finely lanrirnted fine grained a1ga1 dolonite, grey-bro,vn, steeply dipping to
horizmtal. Glcreted and laterised aL top.

Oore Lms 2+e

Finely larnirnted to sliglt1y rassive fire to nedirm grained al8al dolcrnite. Brff to
pale grey bnrt reditrn yelJ.cn*-bro^,n r.rtere more fermgirnus. A1ga1 dores !10nn ercroqs
with steep V-straped valleys beth€en tle dores rpst ccrmryl structure. Black ferrugircu.s
mineralizatisr defines lanirlatiors. Fe oxide.s ubiqitous, cffEentrated in scne zffres�.
Bcists nnstly as thin stringers or plates along bedding, as sm11 1-2nn patdres, as
infilling of hair-Hke cracf€ to tlre bedding and as a cmtirg on najor
fractures. Solution features e:cist as smll vugs, as srb-vertical calcite/i-ronstsE
filted fractures or as srb*rorizontal lilear features, tle latten particularly belo^r
1n. ScrrE quite poror:s zore. Gritty clay filled horizortal and verrical crush zones
tlrrouglnut up to 2ffirm r^'ide and spaced lmrm - 1mcn. Tte clay is ge.rerally red,
sfiff to plastic and often gypseous in the upper zoles and yellow and plastic down
hole. Other s.rb-*rorizontal fractures generally htdte calcite/blad< ircrstone coated
or clay filted thin discontinuities on top of colsries. Scrre thin hair-Like irregutar
crosscutting idilfed cracks. Quite fermginous be1or 4.6n (distirat yellovr-bro^'n).
0ore lossas 2.5 - 2.6 n

4 - 4 . 4 n
5.5 - 5.6 m

Bro',n grey nnre na,ssive fine to neditrn grained a1gal dolcrnite with Fe rDre as patchas.
Scne r'frite-pink slightly ccrrser gfained zones. Beccnns nore lenrilaterl below 7m.
Dense.

0.9

1 . 0

r .2

0.9

1 . 0

r . 2

6 .7

7.95

8.0

8.2

8 .5

10

6 .7  7 .2

7 .2

7.95

8.0

8 .2

8.5

Core Loss

Rubble

7 5 0

F59
a,ao

Corestones of ironstone after finely lanirlated al8al dolcrnite and ye11o*-brom fine
grained algal dolcrdte in a yel1or^r-wtrite clayey sand or p.n-ple iron rich sand.

Yellor plastic clay overlying sandy and gravelty ironsture nrbble.

Yel-lcnr at top Sading to reG-yello^Fgrey npttled higtlly ketlered claystone. Sandy

at top. Smpy. Scrre thin nore sandy zones. (r^reatlered slnle lense wittrin the
!,loolcalla Dolcrnite?).
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DDH # 22

GEOLffiICAL DESCRIPTION OF

Pernatty Crushing Site

DRILL CORE (HAND SPECIMEN)

Deptn (m) Descript ion

0

1 . 6

7 . 7

7 .5

7 .7

8.15

8.23

8.5

8.6

1 . 6

I . 7

5.65

7 . 7

8.15

8.23

8 .5

Casturg

Core loss

Pale bnnvrrgrey firely Lanirnted fine to nediun gfafuted a1ga1 dolanite. laninae
finely spacd accentuated by black iror oxide grairs, sublprizsrtal 1s dipping
at depth with ccrnrur algal {qp structu'es l0nn rcross or r,JElvy un-
dulatians. fecs firely banded, npre nassive r"ith depth. Lkrit is quite brdcen
with secodary dolanite /rubble filfed 5-10rm fracttres generalty folto^'ing
bardirg ie srb*prizcntal to dippirg. ScnE beddfuS fractures ad alf of tle
cros*cutting (45") and verEical breaks are utrite dolonite si-lt and black irst
oxide ceted, ttre latter being o:cidized in parL to a strmg yellol.
Fine uavy clay filted cracks para11el to grcnrth larninae are ubiquitous. lhir-
like erraticaliy oriented and often di"sontinuous Fe fi-lled cracks also exist.
Sore solutior poclcrarks on surface. lhjor crustr zrrlrtes L.7-2, 2.Av-2.1, 2.IU2.25,
2.4, 2.55, 2.7-2.85, 3.L-3.2, 3.y3.4, 4.!4.4, 4.7y+.85 arfr 5.L5.4 m (verrical
ard horizsrtal fractures).
Core Ioss 4 - 4.2 n 2exz

5.6s 7.5 Fale brorn, ccrser banded sub-*prizontal to steeply d-ipping ffue grained algal
dolcrnite. Fe ridr zones are bigger btrt still define gror^rrh barxtirg, dcrrnl
stnrctures sti'Il evident but rock has a npre patdry and csrtorted appearance.
Fractures vary frcm srtslbrizontal to 45", clay/rubble filted or cmted with Fe
oxides spaced /0-mrm. Part*flly infilted ventical, ard bedding
breaks quite vuggy in places. Fine Fe olcide filled cracks perpe"rdicular to
bandir€ also evident. tQQ

Brd<en zone. Rubbly firre to nediun grained pale grey dolcrnite. Significant Fe
staining. Bror^,n plastic sandy clay infilfing at base. 

sa

Patchy black to pale grey fine to nediun gr:ained dense dolonite. tbrizontally
and ventically fractured, quite brd<en.

Granular porous nediun grained (0.2nn) dolonite, grains clear, rnitrite, rose
coloured.

Finely lanirnted to nDre nnssive and less Fe mineralized fire grained dolcrnite.
Idhlte clay/silt filled 20rm break at 8.41n. >.e

Core loss

Off rnrtrite to ye11o^r-bro*grey finely ladnated to nnre nBssive fine to neditrn
grained dolcrnite, nore yellor,r belo"r 9.41n. hrBl struchres conrpn. Smll
solution features ccrrrrur either as circular vugs to 34trm, smll grairsize pock-
narks or as linear features along bedding planes and cross-cutting fracttnes.
l4cst fractures are suFlrcrizontal, wtrite, ye11our, black ciay/irorstore ceted
ard spaced 40-2mnn. Yel1cry plastic clay filted (30nn) sean at 9.2jn. s<)

8.6

10

t?
8le-o
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DDH # 22

GEOLOGICAL DESCRIPTION

Pernatty Crushing Site

OF DRILL CORE (HAND SPECIMEN)

Depth (m)

10

10.5

11.05 -

11 .15  -

10.5

r1.05

11 .15

11.68

Descript,ion

Ihin hair-like Fe oxide filfed ventical cmcks ccmDnly 1-2nn aparE cut tlre rock
nnss ard shcr yelJ.o^, disolorratior cxrt into tle rock para11el to tte crad€ and
alorg intersected Fe defined Hdfurg lamirne.
Porous at base.

Core Lass

As for 8.6 - 10 m.

Oay/silt. Strorg ye11o^'.

Brcurr fermginous fine grained dense dolqnite with porous nedirrn grained ye17ot/
brornrn zones. Gnracterised by randorn netr,,ork of partially calcite infi-lted ffuie
cracks.
Core Loss 11.5 - 11.6 m, crunbly belo^r.

Arartz silt/sard. Strong ye11ow.11.68 - l 1 .B
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GEOLOGICAL DESCRIPTION OF DRILL CORE

Pernatty Crushing Site

(HAND SPECIMEN)

D D H # y

Deprh 1m)

2 .5

2.75

/+.85

5.05

5.38

Descript ion

Gsing

Core loss

Dolonite rubble, calcreted at top.
black banded.

5r2

Dolcrnite finely larnimted fine grained, yellovl

Grey finely lanirnted to finely banded fine to nediun grained crystalline dolcrrite,
urdulatjng and r*avy beddfug. Dense. Bedding accenttnted by finely dlssgninated to
patdy dark minerafization (iron oxides). Qrite brcken with sub-horizmtal
fractures lt*m spacirg, 5-4&rn wide, sandy clay filted (wtrite-red,calcareo:s).
Clean fractures yellor*-black iron oride stairred. Ibin clay filted breaks at
1.G1.63, 1.@1.70, l.E2-1.%, 2.27-2.3 m ard clay fi-lted ventical fracture
beth€en clay filted horizdrtal fractures fran 2-2.I m. Crustr zare 2.4-2.4&n. Also
thin ravy day fil1ed diesrtjnuities alurg bedding planes and Fe filted crcss-
cutting i-,.ir-tk" dcral€. lee

Core loss zso

Grey finely i^aninated to finely banded dolcnrite, generalty as above. Clay fil1ed
fractures 3.2-3.2L,3.3 (irrcluding c€rse grained clear gyps-rn crystals), 3.8
and 3.9 m. Otherwise quite brd<en especially 44.I m (10-20rm spacjng) generalty
sub--horizontal leo

Brom to black at base fermginous dolcnrite, nnssive to firc1y banded in parE
(a]gal, strcrmtolitic?). krce to porous becatrse of planar to vuggy solution
features. AlfiDSt total Fe replacarent 4.684.85n. DcrE stnctures rpre ccrrnsr to
base. Horizmtal- fracturhg BO-1mrm spacing.

lhre rnssive wtrite to npttled pale bro^'n ye11cn^' neditrn grained dolonite. Cut by a
r^rhite silt/black Fe oxide filled horizonta-1 sean and verEical crad< 4.97-1n. Hair-
like (dendritic loolcirg) black Fe oxide filfed cracks, verticnl and crosscutting
with a fer^r patches of irqr oxides.

Finely landnated to finely contorted banded fine to nBdiun grained dolonite,
yellovr, pink, brcn"n, SeI. Cfay fI-lted relvy seams follow bedd-ing planes. /w

Ibre nassive fine to nedim grained palenedfurn brcn'n dolcnrite wj-th banding
defined nore by discontinucnrs patdres and stringers of Fe oxides. Banding urr
dulating - a1ga1 rmnrds. fub--horizontal undulaling fractures spaced 30-150rn
generally with a sfightly calcareous clay infiJl. ScnE cross-cutting hair-lil<e Fe
filfed cracks and patdry Fe concentrations.Frqn 6.44.51n sore brecciation and
partial fracture infilt with r,rtrite fine grained dolcrrite ard black irsr oxides.
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DDH # 2s

GEOLOGICAL DESCRIPTION OF

Pernatty Crushing Site

DRILL CORE (HAND SPECIMEN)

Deprh (m)

6.62 7.7

7 . 7 11.  1

11 .1  11 .5

Descript ion

Corestsrcs of banded (dipping) dolonite, irsrstcre ard cerse.ly crystal-Line
gyp$n in a srrorg yellow glrpseous plastic clay. Frester rock fragnents shcx^'
nediun grained gypffn wittr or witlput black Fe oxides as alternating bards with
dolcrnite alurg existing beddittg feattnes. Scne zqres near base appear to be
totally replaced by dayey $rpsite. too

Finely barded to ccntor[ed finely bedded fine to nediun gndned dolcnrite,
fermginous (very in parE), neditrn to dark bror,"n. Barding/laminae dip 20" aL top,
trorizsrtal at. base. Fatdres of iron oxide to l0rm not unccmlur - irregular patdes
blebs and stringers. Most fractures follovr the banding thtrs srFhorizontal to lo,
relatively clean to yello"r clay filled. lh-ior clay ad Fe rubble filted cmsh zones
at7.9, 8.2-8.25,8.9-9.3 (irrludfug coresttrEs of granular nediun grained dolcrnite
with utrite dolcnrite sard tufil1) and 9.819.95 m. Odd ttrtur erratically vertical Fe
filted crack. Slightly vuSgy in places (scne larger clay fiXed) and ltuear jH
operrings along beddirg planes. Strongly fermgincnrs be1cru 10.&n. 

fu.Oore loss 8.5 - 8.6
10 - 10.7

Finely l,aninated to nnssive utrite-ye11o^r-red ver-y firre grcfured dolcrnite' Dense'
l^Iavy bedded dipping appro(. 45". Vuggy along bedding planes. Older larger scale
solutior features infiXed with ye11o^r staired neditrn gl.ained granular dolcrnite.

Oore loss

Arartz sand, very clayey.

Yelloip-red-bro^n r^eattered fanindteO to breccjal dolanite with pirfiead

size to lanirnr solutj-on features partiaily calcite infilled. Strongly fractured
11.9-12. lm.

Very broken crustr zone in higtly rneattrered ye11o^r stained fine to nediun gfained
banded dolcnrite. ConUdns seans of clayey quartz sand (0.2-O.1rm, lhite, ye11ov'r,
rose coloured).

Fine grained finely laninated dolonite, uery aense overlying with a very irregular
contact yel1o*'brcn^n nedim grained granular dolcrnite.

11 .5

11.65 -

11 .8

11.65

11 .8

12.45

12.45 - 12.85

12.85 - 13

i4a"o

qqs'€
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DDY # 24

GEOLOGICAL DESCRIFTTON OF

Pernatty Crushing Site

DRILL CoRE (HAND SPECIMEN)

Depth (m) Descript ion

Gsing

Core loss &

Grey to yel1or^r brown, fine to neditm grained alga'l del6migs. Finely l"aninated and
barxled to 2.1n then beccnes rore cqrtorted. Alga1 dcnes also nore ccrnrur r.rith
rounded tops and very steep V-staped uargins on !l0rm sca1e. lamirne horjzontal
to s-rb*rorizcntal to 3.2n then start to dip. Bedding is defi-ned by iron oxide
concentrati-ons as discqrtinuor-rs stringers. lrlhcle rrcck urdt is quite Fe rich but
particularly 2.L-2.3, 2.G2.75 afi 3.74.3 m as greater concentrations
along beddirg, alorrg fracture frces (scne with wldte calcite) ard as solid
haomtite patches to l0m 1crg. lfiiL is quite brd(en dcrninantly by sub*nrizontal
fractures (ral< is platy in parts) spaced 5-35ftn but nnst colrlglly 4o-1mm.
Tlese fractures are brornn clay/Fe rubble filled, wtdte to pink grpsus clay teg
filted (rare cmrs grajned utrite grps-rn infi[fu€) or relatively clean but Fe
oxide ceted. VerLical frrctures rore coflrnf,n in uppen portior either Fe oxide
cmted or pink gypseous clay filled (1eads to quite brd(en zmes).
ftoss--ctrtting open to hair-like (Fe fifled) fractures IIDre comut in lo,'er portion.
Wrole urrit sts.is pock fiErked srrface, pin head size !6 1fuEar solutisr features.
Core ls 2.5 - 2.6 n

4 - 4 . I n

!'Jhite crystallirn gjrpffn to po^rdery r"tLite gypsite.

Grey, nnssive, nediun grafured fi.ner in parc, granular dolqnite. Cmrsen zones
quite porous. At 5.24n l0rm wide c@rse grained gyps.ln filled hor:izsrtal break,
irostorte on nargins with yellovr-bro'm discolor:raticns into ralc nass paraLlel to
ttle br€ak. Cross-cutting to 5rn wide fractr:res calcite/ironstme infilted but
often with pir*nle size soluticr features.

Br,o^rn to grey, fine to erratically lanrir:ated, firrc to nedirrn grairred a]gal
dolcrnite. Dcne strrctures in places. l^ardrne srtstprizurtal at top, dipping about
45" at base. Badly fractured with v,hite crystalline gypsrn/v,hite plastic gypeous
cfay filted zsres at 5.35-5.4, 5.45-5.85 (corestones at botLcn) ard 5.9 m. Ortrer
frrctu:es parallel to bedding Fe/gypsrn filfdt or Fe ceted, often vuggy.
Core loss 5.5 - 5.55 m

CIay fi-Lted crush zone wittr corestones of firely faninated dolanite to 6.4n then
a red-brsrn fine grained crystalline dolcrrite. CIay is yellor, plastic, sticky
and sandy/gravelly in part.

Red-brom fine grained crystallfuE dolcrrite, quite fermgirnus. Poorly defined
beddfuS. Gnracterised by thin calcite filled, r.avy, randcnily oriented cracks.

0

o.B

0.85

4.9

5.0

0.8

0.Bs

4.9

5.0

5.3i

5.31 6.3

6.3 6.6

6.6

6.8

w

6.8

Itrrite, strmg yelJou to red stahed sticky plastic clay to nnderately dense
higttly r"eatlrered claystone, talcose.

,Z@

%
8.5
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Itf'H * 24

GEOLOGICAL DESCRTPTToN 0F DRrLL CORE (HAND SPECTMEN)

Pernatty Crushing Site

Descript ionDepth (m)

8.5

B.85

B.85

9.5

Core Ioss

ttigtrly r.'eatlrened claystcre to siJ.tstme, ye11cn^,--pink-grey with purple (ferruginu:s)
patcles. Strongly fernrglnised zore 9.T9.4m wtere lrore ccrnpetant horizontal flat
fractures.

Off drite r"eatlened quartz sandstcne.nuartzite, fernrginous at top. lbderately
strmg to strong. ajartz 0"2-O.1m, cler, rose coloured, yellorn, staired'
rotnded and sub-s$erica1.

9 .5 10
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D>"1 # 25

GEOLOGICAL DESCRIPTION OF DRILL CORE (HAND SPECIMEN)

Pernatty Crushing Site

Descript ionDepth (rn)

0

0.85

1 . 0

r .25

1.35

4.15

4.45

8.45

8.5

B.B

0.85

1 . 0

I .25

1.35

4.15

4.45

8.45

10.5

Casing

Calcrete mbble after firre grained nassive dolanite.

Yellcx*-bro^,rrgrey, fire grained, discortiruor-sly barded dolcrnite corestups in a
red brornm plastic to stiff i-rcstqe rubbly glrpseous clay. Ye1lo*-'bro^n tlrough
Fe netasomrisn; off-wtLite relict frestr patdres of fine grained dolcrnite in
corestd€s.

Core loss

l€o

J W

Fatchy to discsrtinuo:sly mW, barded, fine to reditm grained, dolonite.
A1ga1 banding defirrcd by Fe mineralizatiur (dark). Trqr oxide also as irregular
1-4nn patdns. Scrre algnl dore stnrtures. Irregular pat&es of troaltened rnfrite
fine grained dolonite. lbst fracttrres srb-*prizsrtal ranging frcrn ccnrpletely
stnttened rubble zsres and platy zones wtrene fractures l0rm apart to clay fi-11ed rH
fractures 5Om ttflck, often rubbly. Clay red-b,rorn, scretires yello* npttled, stiff 

''7

to plastic, gypseor.rs. lbjor clay filted fracturs 1.4!1.5, 1.68, 1.9, 2.45-2.$
and 2.6y2.68 m. Br:d<en zsres 1.35-1.4, 2.7y2.95 ard 3.0!3.25 m. Diagornl /3o
fractures ccnnDnly utrite dolcnrite silt and iritrr oxide filled or coatd. Orher
discontinuities irrcluCe halr-like Fe oxide filled rrear venEical to crosrcutting
erratically spaced cracks, and sub-horizontal ravy to .lagged,. ttrin, clay filfed
sears (algal tops or micro karst?). Minor srall u.rgs generally Fe oxide filted.

Generally as above but nore both as increased intergranular mineral-
i-zati:on and as frachn:e and solutim feature infilf. Coarser grained and oolitic
in part particularly 5.115.4{n and finely laninated in part. fulte broken with
daninant sub*rorizsrtal fractures spaced D.l20m, generally iron oxide cmted.
Gnrsh zqres 5.4-5.6, 7.9€.15 and 8.4-8.45 m. Oay fi-lfed crush zone at 5.7m.
Frcrn 5.G7m tle rock is quite fractured and brd<en and strohls significant solutiqr
features, is porous and wggy and jrsrstone inpregnated. Very fermginous 7.9-B.tn.
Core losses 5.5 - 5.55 m

0ore losses 2.5 - 2.65 n
2.95 - 3.05 m

Core loss

7  - 7 . 6 n

hrk bro^,n fernrginors fine grained dolcrnite.

Core loss

Strorg ye11o^', prple nrttled in part, ftigily r,'eatjrered claystore grad:ing to
sandy siltstone near base.

a€o

7eo

6stt

7Ao

8.5

8.8

v
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GEOLOGICAL DESCRIPTION OF DRILL

Pernatty Crushing Site

coRE (HAND SPECTMEN)

Depth (t) Descript ion

0

0.8

3 . 1 5.85

5.85

s.9

6 .0  9 .1

0.8

3 .1

5.9

6.0

Casjrg

Yellor'-black barded ndiun grained dolcnrite, dense. Dark Fe oxide ridr bards
1-4rm wide seperated by thin yellcw bands, undulating to stu^ring dnracteristic
a1ga1 dores and colurns, srb*nrizmrtal to d:ipping. Black bands nede discqr
tinuq:s by thin srtsvertrical cracks rrtridr carry tlre yellou colouraliqr tbrough
the bands. Calcreted at tln top.
Rock very broken belo^r 1.45n characteristically at l60rm spacing, 4-10rn wide,
sub-horizcrtal ard filted with red-brovn to yeJlo^r often gypseo:s clay with
rubble fragnents. CXay is black frcm 2.U-2.1n r^*€re rcck is quite fermgirrcus.
Fractures above 1.45n relatively clean, Fe oxide cmted, diagqnl and rough faced.
Cnrshed zse 2.4-3n lldt is also criss<rossed by hair-like Fe oxi-de filfed
crErks, scrre parallel to bedding. frd grb-vertical fracture. Thin v'avy discqr
tinuities alo€ bedding, brolm irm rich day cmted.
0ore loss 2.5 - 2.65 n

Ligfrten colo:red, brom, nediun grafued rrDre rrassive dolanite. Fe oxide bardfuig
still defines a1gnl gro^rth bands ard sornnrn-nrd stnrtures but nnre dissoninated
and npre disantimnrs (patdry). Fran 3.1-5.1m ctnrrcter-istically srb*rorjzmrtal
to horizsrtal fracttrres at 3G6Onn spacirrg, 4-l0m wide and clay-mbble filted.
Clay varies frcm yeJlo^r-brom, sticlcy & plastic at top to a utrite doloritic
clayey .qi'lt with Fe oxide strdnfui8 at base. Minor olutiur vugs.
Cn:str zones 4.14.4 and 5.a5.62 m.
C o r e l o s s 4 - 4 . I n  ? W

Ivhite cmrsely crystafline gyps-rn in a v,frite g1rpsite natrix.

Red-brovn fine to nedim grafured nnssive dolcrnite. ScrE srBII Fe oxide patches
and thin (lmn) inrizmtaL crystalline glrpffn filled frmture. Broken and strong
yello"/black colcnued at top contact witi glrpsite.

Flat to urdulating, horizontal to dipping, neditrn bdrded to patctry, nediun
graired dolcrnite. I"bdiun but red/black or brcnn/black at 7.25-7.1E arfl
7.G7.BZI *l*rene strongly ferr-rginised, and vfrite frqnT.l&7.6n. Banding m:ch
contorted belcx^'8.55n vfrere a1gal dcne type stnrtures rrDre ccrrrDn.
Fractures generalty srtshorizontal or follcnr the banding r.*rene dipping. Ttrey are
drite stig[tly calcareotrs clay - Fe rubble filled or clean and Fe oxide cmted.
Spa.ed 1G2&rm but conrmly 3GBOrm (greater spacing &qn). Sore uavy day
filled thin dlsconL:inuities along banding and thin hair-like discontinnrs sub-
vertical Fe orcide fi-fbd fracture perpendicular to bedding particularly in less
r^,elt bedded ?fi:rsu. Gnrstr zores ffi.I, 7.I, 7.45-7.7 (very fern:ginous) B, 8.2H.3
and 9-9.1 m.
Vuggy solution features to l0nn not urrccnnnn, also 1jrcar soluLiqr features along
bedding.
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GEOLOGICAL DESCRIPTION OF DRILL CORE

Pernatty Crushing Site

(HAND SPECIMEN)

5ln # 26

Depth (m) Descript ion

Finely larirrated to finely banded neditrn grcjrcd ferrugino:s algal dolonite.
Banding gently tnrdulaling and steeply dipping. YeLLor,r brovn to red banded,
strurger red belor 9.71n r*iere strongly fermgincn$. Fractures srb*nrizmrtal,
inclined, srb-ventical, Fe oxide (ye11o,rb1aclc) cmted or infilled with a gravelly
sticlcy ye11or,r clay. Fractures spaced 20*mrm. Surfee pock nnrked paralld to
bedding by pirtread size circular to elcngate (l0m) solution tnles.

Core loss

Ferruginor.rs neditrn grakrcd cals6ps6gs sardstsre to granular sandy dolorite.
trleatlrered ye11on' and friable at top. Granular teJrLure O.2-]urm, rotnrded. Rmk
nnssive. Fractures sub-horizontal, clean, with scrre partially oper-r diagonal
breaks.

Dense dark brom dolcrnitic siltstqre.

Strog yellon, very reatlrered clayey sandstqre grading dcrvn into a scpy higtfly
weatlrered claystone/sha1e. Rock ver-y ueak to nnderately stronS.

tr.2

11 .3

ro.27

II.2

11 .3
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OnH + 27

GEOLOGICAL DESCRIPTION OF

Pernatty Crushing Site

DRILL CORE (HAND SPECIMEN)

Depth (m) Descript ion

Casing

Dolqrite rubble. Ye11o*-b1ack barded fire to neditm grained dense dolcnrite. Very
broken.

Rourded black irqrstone nodules to l0rm in a red to bror,n plastic gypseo:s clay.

Irsrstcne nodules and a fine (white) to coarse gained (red,ye11cn' , staired, to
5rm crystal size) crystalline gypsm mixture in a r:ed-brom gypseous clay narix.

Alternaring lIassive cersely crystallire very vuggy gyp.m bards and r"e1l rounded
irmstsre nodules to llnn in a plastic ye11o,*-brom gypmr:s clay.

C.orer;tcrre of a ferzugitws ndiun graird sTightJy alitic
calcareouq sardstcne in a sardy silt.

Yellow gypseo:s clayey silt/sand cantaining large grps.m crystals and r,elt rounded
irsrstone nodules hm - &m and odd irregufar irorsLqre plates. Very fern:girlotrs
in places.

Ooarse gfained crystalline gXpsn, trElssive.

Core loss

OoresEones of lanrirrated ye11cn*-b1ack rpditm grair€d a1gal dolcrrite in a brovnr-
yellovr plastic clay cortaining coarse glrpsm crystals ard black irsrstone nodules.
Corestores mss donrn to a ferrugincn:s, fiae to neditrn grained, granular dolcrnite,

Oore loss

Yel-lo*-red npttled nnderately ccnpacted silt/fine sand. Clayey. Higtrly r,,eathered
siltstsre.

Highly r"eatlrered claystone/stnle, yellow tlqn prrple frqn 7.26n.

Sandstone, r.'eathered, nottled prrpl*ye11ow, lighter and off-wtrite to grey to
base. Fine grairpd at top (average 0.2rm) cersring to base (average 0.il.6nm,
odd larger grain to 3nn). Granular textrre' grains generarly vlert rorded.
Stightly friable. thin grey claystor*'strale interbeds. Fhactures generally stb-
horizmrtal to 45o, rougfr faced, i:regular.
Oore loss 8.5 - 8.6 m.

0

2 . 1

2.35

2 .5

2.75

3,23

3.35

3.9

4.O

5.15

5.5

5.8

6.4

7.y

2 .7

2.3s

2 .5

2.75

3.23

3.35

3.9

4.O

5.15

5 .5

7.y

10

5.8

6.4
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