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ABSTRACT 

A quarry s i t e near Lowbank has been g e o l o g i c a l l y mapped 
and par t ly explored by 1U diamond d r i l l ho l e s t o t a l l i n g 702 f e e t 
i n depth. Marine sandy l imestone and calcareous sandstone of t h e 
Norwest Bend Formation form a r e s i s t a n t capping about 20 f e e t th ick 
at the top of the Murray c l i f f s , which are 120 f e e t h igh. The 
beds are almost hor izonta l , and continuously exposed f o r 3000 f e e t 
along the c l i f f . D r i l l i n g suggests that the most competent mater-
i a l s , l imestone and well-cemented sandstone, occur in a bed U to 
15 f e e t th i ck , which appears to be continuous over the g r e a t e r part 
of the explored area,. Overburden on t h i s material ranges from 
zero to 10 f e e t at the c l i f f edge, up to a maximum of more than 
1+0 f e e t , and c o n s i s t s part ly of c lays and clayey sands, and par t ly 
of sandstone and l imestone of poorer qua l i ty than the competent 
bed. 

Preliminary est imates are as fo l low: . -

(a) Assuming both sandstone and l imestone to be of acceptable 
q u a l i t y . 

Rip-rap U30.000 cu .yds . 
Overburden 2,160,000 cu.yds . 

(b) Assuming the l imestone only to be acceptable . 
Rip-rap i&O.OOO cu.yds . 
Overburden 810.000 cu.yds . 

A considerable amount of further exploratory work, inc lud-
ing diamond d r i l l i n g and t r i a l quarries , w i l l be required i f i t i s 
proposed to adopt the s i t e as a r ip-rap source. 

INTRODUCTION 

The proposed Lowbank Quarry S i t e i s l o c a t e d on the Bouth 

bank of the Murray River, seven miles to the west of Waikerie 

(Figure 1 ) . The s i t e i s adjacent to the Sturt Highway, and approx-

imately 6k road mi les from the Chowilla Dam s i t e . 

The r e s u l t s of geo log i ca l mapping'of c l i f f exposures, and 

of three i n i t i a l diamond d r i l l ho le s put down at the s i t e , are d e s -

cribed in the progress report dated November,, 196k ( R e f . 1 ) . I t . 

was concluded that the Lowbank s i t e should be further i n v e s t i g a t e d 

by diamond d r i l l i n g . 

Fourteen d r i l l h o l e s , mostly about 50 f e e t deep, have now 

been completed. Holes L1 to L11 i n c l u s i v e were d r i l l e d i n a b r o a d 

pattern to check the cont inui ty of hard rock beds ind icated by 



surface mapping. Holes Ll+A, L7A and L10A were d r i l l e d a few f e e t 

away from Holes IA, L7 and L10 r e s p e c t i v e l y - t o obtain samples f o r 

laboratory t e s t i n g . 

This report describes the r e s u l t s of the d r i l l i n g . 

Figure 2 shows summarized logs of the d r i l l h o l e s , i n d i c a t i n g the 

material considered probably usable as r ip -rap . Deta i led l o g s of 

the individual ho le s are i n Appendix A, and of the c l i f f s e c t i o n s , 

in Appendix B. 

DESCRIPTION OF THE SITE 

The s i t e c o n s i s t s of an undulating plateau about 3000 f e e t 

long and 1800 f e e t wide bounded on the northern s ide by c l i f f s at 

the edge of the Murray Val ley , and on the southern s ide by the 

Sturt Highway (F igs . 1 and 2 ) . 

The c l i f f s are up to 120 f e e t high and r i s e at 60° to 70° 

from the water edge. They are capped by r e l a t i v e l y hard rocky 

bands t o t a l l i n g about 15 f e e t in t h i c k n e s s . These are continuous 

f o r more than 3000 f e e t along the c l i f f l i n e , apparently th inning 

out rapidly upstream and downstream, where re-entrant g u l l i e s occur. 

The plateau surface above the c l i f f s i s almost f l a t , s lop ing very 

gently upwards away from the r i v e r , and i s mostly covered by sandy 

s o i l with kunkar fragments.. 

The area explored so f a r i s 3000 f e e t long and 600 f e e t 

wide (F ig . 2 ) , and does not extend completely over the s i t e area. 

GEOLOGY OF THE SITE 

The success ion as ind icated by c l i f f mapping and diamond 

d r i l l i n g i s as f o l l o w s : -



Thickness <fe 
Occurrence 

3 

Age Unit 
Name Descript ion 

0 (at c l i f f edge) up ?Recent 
to. 20 f e e t in D r i l l 
Hole L10 

Terres tr ia l sandy-
c lays and clayey 
sands. 

20 to 32 f t . in d r i l l 
holes 

Pliocene Norwest 
Bend 
Formation 

Calcareous sandstone 
and sands, mostly 
coarse to very coarse 
grained and dense 
l imestone, sandy in 
part . F o s s i l s h e l l s 
occur scat tered 
throughout the rocks 
and a l so concentrated 
in l e n t i c u l a r bands. 

More than 7 0 f t . th i ck - Lower Morgan 
ness i n lower part of Miocene Limestone 
c l i f f s 

Bands of sandy bry-
ozoal l imestone up tp 
2 f t . th ick a l t e r -
nating with s o f t 
sandy calcareous clay 
bands. 

According t o Ludbrook (Ref.2)> both the Morgan Limestone 

and the Norwest Bend Formation are marine sedimentary depos i t s . 

The Morgan Limestone which i s a member of the Murray Group, probably 

represents the maximum transgress ion of t h e sea in the Lower Miocene., 

The Norwest Bend Formation was formed by rapid sedimentation i n an 

estuary which ranged from three to f i v e miles wide, and was approx-f 

imately p a r a l l e l to the present course of the Murray River. P l i - : 

ocene sediments from t h i s estuary have been f ound as f a r downstream 

as Tailem Bend. The calcareous sandstone seen at Lowbajk.is poorly 

exposed in the c l i f f s for about eight miles upstream from t h e s i t e , 

but in no other place does i t form a continuous uniform rock c l i f f ; 

such as at t h e Lowbark s i t e . 

Geological Structure 

The Norwest Bend Formation at the s i t e i s almost hor izonta l , 

but individual sandstone beds show pronounced current bedding, with 

dips of up to U0° towards the south. 

Steeply dipping j o i n t s in tersec t the c l i f f face at i n t e r v a l s 

ranging from 10 to 30 f e e t , generally about 15 f e e t . Several near-

horizontal part ings are a l so present , along the bedding d irec t ion . 

Weathering 

The sub-surface e f f e c t s of chemical weathering, including 

so lut ion , are d i f f i c u l t to a s se s s from the amount of explorat ion 



carried out to date. In t h i s type of calcareous rock i t i s 

p o s s i b l e t o have d i s in tegra t ion or removal of the rock due t o 

weathering and so lu t ion i n some p l a c e s , and a concentrat ion of lime 

cement to form very dense l imestone in other p l a c e s . The only 

d e f i n i t e so lu t ion e f f e c t seen at the s i t e i s a v e r t i c a l s o l u t i o n 

pipe up to 1 f t . diameter and more than 20 f t . deep, near C l i f f 

Sect ion D10. Some of the var ia t ions in degree of cementation of 

sandstone i n the cores may be due to p a r t i a l removal of cement by 

weathering, but i t i s a l so p o s s i b l e that they are the d i r e c t r e s u l t 

of v a r i a t i o n s i n the amounts of cement i n i t i a l l y deposi ted. 

The sandstone outcrops show pronounced f l u t i n g , that i s , 

development of narrow l e n t i c u l a r s l o t s or voids p a r a l l e l to the 
\ 

bedding d i r e c t i o n . I t appears l i k e l y that the narrow s l o t s r e -

present poorer qual i ty mater ia ls which have been removed by eros ion t 

The d r i l l cores show poorly cemented zones, and f o s s i l i f e r o u s zones 

containing numerous vo ids , and these are considered t o be equivalent" 

to the s l o t s in the surface exposures. 

The exposed sandstones appear general ly more strongly 

cemented than the probably equivalent mater ia l s recovered at depth 

in d r i l l cores . This e f f e c t appears to be caused by concentrat ion 

of calcareous cement near the surface during weathering. This 

process i s l o o s e l y termed "case hardening," and i s a common fea ture 

of the calcareous rocks of the Murray Basin. 

Groundwater 

D r i l l i n g water was l o s t throughout the progress of most 

of the d r i l l h o l e s , and the holes were empty on completion of 

d r i l l i n g . I t is. concluded that the s i t e i s general ly wel l -dra ined 

and above the water t a b l e . 

POSSIBLE RIP-RAP QUALITY MATERIALS 

The d r i l l cores show rocky materials of three more or l e s s 

d i s t i n c t types , namely dense l imestone , f i n e grained calcareous ssmA 

stone, and coarse grained calcareous sandstone. These have been 

d i s t inguished by hachuring and wri t ten d e s c r i p t i o n s on the d e t a i l e d 

l o g s , Appendices A and B. 



On completion of d r i l l i n g of a l l h o l e s , the cores were l a i d 

out s ide by s i d e , and a careful s e l e c t i o n made of those rocky mat-

e r i a l s considered l i k e l y to provide r ip -rap . The s e l e c t i o n was 

made on cons iderat ion of dens i ty , core lengths and degree of 

cementation (F ig . 3 ) . 

I t was found that most of the dense l imestone , about hal f 

of the f i n e sandstone, and only small amounts of the coarse sand-

s tone , could be c l a s s i f i e d as probably usable . For convenience, 

the' probably usable materials of the three kinds have been re ferred 

to as Types A, B and C, as shown on Figure 3 . 

The dense l imestone, Type A, i s very s imilar p h y s i c a l l y to 

Pl iocene l imestone in the Adelaide area, which has an unconfined 

compressive strength of the order of 8000 l b . / s q . i n . I t can 

therefore be c l a s s i f i e d as a hard rock (qu > 5000 l b . / s q . i n . ) . 

It appears to be durable. 

The two sandstones,. Types B and C, are not i ceably weaker 

and more porous. Although the s e l e c t e d mater ia l s should provide 

r e l a t i v e l y strong blocks in the required s i z e s , there i s some 

doubt about t h e i r long-term d u r a b i l i t y . 

The l o c a t i o n s of the Types A, B and C.materials are shown 

by means of coloured s t r i p s on the d e t a i l e d l o g s , and a l so by means 

of hachuring on the s e c t i o n s on Figure 2 . The s ec t ions suggest 

that these materia ls occur mainly i n an almost hor izonta l bed, 

ranging from 2+ to 15 f e e t t h i c k in the d r i l l h o l e s , and extending 

at l e a s t from Hole Ik to Hole L7 (2^00 f e e t ) . The western ha l f 

of t h i s bed appears to be mainly f i n e sandstone, and the eastern 

hal f mostly dense l imestone . (Sect ion A-A1, F i g . 2 ) . 

In addi t ion to t h i s w e l l - d e f i n e d bed there are l o c a l i z e d 

occurrences of types A, B and C mater ia ls at higher l e v e l s i n the 

d r i l l cores . These are considered t o be e i t h e r l e n t i c u l a r beds or 

i s o l a t e d well-cemented patches . 

PRELIMINARY ESTIMATES 

Two separate es t imates f o l l o w , the f i r s t assuming Types 

A. B and C w i l l prove to be of s a t i s f a c t o r y qua l i ty , and the second 

assuming that only Type A w i l l be s a t i s f a c t o r y . 



6. 

Types A. B and C as Usable Rip-rap. 

The f o l l o w i n g assumptions are made: 

(a) A l l of the types A, B and C materia ls 

w i l l "be obtained from a s i n g l e near-

hor izonta l bed of 6 f e e t uniform t h i c k n e s s . 

It would not be prac t i cab le during quarrying t o 

s e l e c t material from l o c a l i z e d patches or l e n t i c -

ular beds above the main bed. 

(b) This uniform bed i s continuous beneath an 

area extending 21+00 f e e t along the s i t e , 

and f o r 900 f e e t i n from the c l i f f edge. 

Then Q (Types A, B & C) = 2U00 x 900 x 6 cu. yds . 

= 480,000 cu. yds . ( s o l i d ) 

Overburden 

Overburden i s of two types: sands and sandy c lays near 

the ground surface , and poorly cemented sandstones and l imestone 

at greater depths. 

For the purpose of a preliminary est imate i t i s assumed 

that the maximum depth of overburden i s 5k f e e t on the upslope 

edge of the quarry, and the minimum depth zero at the c l i f f edge. 

A uniform surface slope i s a l so assumed. 

Then Q (overburden) = 2400 x 900 x 5h cu .yds . 27 x 2 

= 2 ,160,000 cu.yds . ( s o l i d ) 

Type A only as Usable Rip-rap. 

The fo l l owing assumptions are made: 

(a) A l l of the material w i l l be obtained from 

a s i n g l e near-horizontal bed of 6 f e e t -uniform, 

th ickness , on the eastern s ide of the s i t e . 

(b) This bed i s continuous beneath an area extending 
' 900 f e e t a long'the s i t e , and 900 f e e t i n from 
the cliff edge. • 

Then Q (Tyne A) = 900 x 900 x 6 cu.yds . 
27 

= 180,000 cu .yds . ( s o l i d ) 



7. 

Overburden 

I t i s again assumed that the maximum overburden ctepth w i l l 

be 5k f e e t on the upslope edge, and the minimum zero at the c l i f f 

edge, with a uniform surface slope between. 

Then Q (overburden) = ftOO x 900 x 5k cu .yds . 
27 x 2 

= 810*000 cu.yds . ( s o l i d ) 

?ap to Overburden 

It can be seen from these preliminary est imates that in 

each case the r a t i g ^ ^ ^ i s ^ 

FUTURE INVESTIGATIONS 

If the Lowbank s i t e should be adopted as a r ip-rap source, 

i t i s considered t h a t a large amount of fur ther exploratory work 

w i l l be required. This w i l l be to enable f irm est imates to be made, 

to determine means of quarrying to obtain the required grading, and 

to determine means of s e l e c t i o n of usable mater ia l s . 

The f o l l o w i n g are suggested: 

(a) Addit ional diamond.dri l l ing i n the area already 

i n v e s t i g a t e d , to complete a pat tern at approx-

imately 250 foot centres . Extension of t h i s 

pat tern to the south and west as required. 

(b) Tria l quarries at two or more l o c a t i o n s . 

( c ) Addit ional laboratory t e s t i n g of material from 

diamond d r i l l h o l e s , and from the t r i a l 

quarries . 

D. H. STAPLEDON K/lSfcr 
SENIOR GEOLOGIST, 

JywdMV,-;vu-/ ^ 
J. P. -TRUDINGER 

GEOLOGIST, 
ENGINEER INC- AND SOILS GEOLOGY SECTION. 

DHS:JPT:AWK:EMD 
1 2 . 2 . 6 5 . 
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TYPE A. Dense Limestone. 
MICROCRYPTOCRYSTALUNE CALCIUM CARBONATE, 

SOME. FINE TO COARSE SAND, 

FOSSILIFEROUS IN BANDS, YELLOW BROWN 

TO GREY, 

TYPE B. Calcareous Sandstone, Fine, 
SANDSTONE, MAINLY QUARTZ, SOME M I C A , 

CRYSTALLINE AND GRANULAR C E M E N T , 

SAND GRAINS MAINLY LESS THAN 0 ' 6 m m 

FEW FOSSILS, 

TYPE C. Calcareous Sondstone,coarse, 
SANDSTONE, QUARTZ GRAINS. POORLY GRADED, 

FROM 0 - 4 t o A mm. MAINLY 2 mm. ;SUBROUNDED, 

CRYSTALLINE C E M E N T , YELLOW B R O W N , 

S O M E FOSSILS, 

EXPLANATION1 

The .diamond drill holes at Lowbank Site 
have recovered unconsolidated l imey clays and 
sandy clays, clayey sands , and rocky mater ia ls 
including dense limestone and calcareous sand ~ 
stone , both coarse and f ine gra ined. The 
mater ia ls defined above as Types A , B and C 

SELECTED from the rocky m a t e r i a l . 

Se lec t ion c r i t e r i a : core lengths ^ O - 5 f t . generally > Ift 
: general absence of fossils and vaids 
: well cemented; broken only by ham-

mer blow. 

FIG. 3 
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MATERIALS PROBABLY 
SUITABLE FOR RIP-RAP 

D.M. 
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Req. 

Scale 
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G+J 

Dote 22 Jon. '6S 
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APPENDIX A 

LOGS OP DIAMOND DRILL HOLES 

Hole Depth Drawing No. 
Mo.- ( f e e t ) 

L1 50 S3956 G + J 
L 2 . 5 0 S39U8 G + J 

L 3 - h9 B39U9 G + J 

^ 63 S3987 G + J 

L5 56 S2+023 G + J 

^ 5h S2+022+ G + J 

L7 1+S Slj.033 G + J 

L8 62+ Sl+02+8 G + J 

IS • . S2+02+9 G + J 

L 1 O / 0 ' Ub SU075 G + J 

L11 1+1+ S2+050 G + J 

I M i+8 Si+038 G + J 

L7A 2+2 S2+039 G + J 

L1 OA 2+6 Sl+Oi+O G + J 



PROJECT 

FEATURE 

CHOWILLA 
RIP-RAP. 

DEPARTMENT OF MINES — SOUTH AUSTRALIA 

GEOLOGICAL LOG OF DRILL HOLE 
'CO-ORDINATES 

HUNDRED ^--rfflSLLDER. 

Hole No. L I 

www WATER PRESSURE TEST • 
LEVEL GALLONS PER MINUTE LOSS 

I ? 'P Li i- '. J... i i .u i-

I k 

I 
1 

i « 
fc ? o 
£ * 
v? * § 

. i 

5 2 ^ 

^Poor/y gradedsOnd, 
£with calcareous 
v cemznt, Groins from 
oj0? to S mm., mostly 
.52.mm., n/ell rounded 
^'/rr&gu/or voic/st from 

t0 12 mm. ore, 
» Common throughout, 

limonitz stained /h 
^\port. These, form 
^up to 15% of rhe, 
WvoturnQ. in the areas 

shown on the. graphic 
> 9&r>a.rai rho. 

• j j core, con not be.'-
^ibrohen by hand but 

tends to bz friobio. 
son fresh/y broken 

surfaces. 

Uj 
^ t/0 
^ CORE <0 iM 

U ' 

8. 
i r 

<\iO 

S 1 Bidding dips 0a to/0° 

IO 

U -J 

z 
20H 

I30-

• 

o e 

000 

e- • 

too Irregular ttoids 

rJomt with local i/rnonitt 
95" I stain/hf . 

too i 
100 

100 
j 

100 

' Imgulor roids. 

| | Jomtt rough irrego /or 
j surfoces and /oco/ 
|2j. hmonite stoinlng. 

5 

^ &r&y. some fine, tot gj 
no i nmt^tz ^medium sand, solution cavifi/zs. 

| 40 
Mar/, Light yzt/ow brown, fine, sondr 
son*/ m<;<>nsc>Wa'ed- a * 

Lima.stone^Li9ht 9r*y t 0 

brv20a! ^SyiHow brown Easily 
broken baJov 46ft. Cdnsist&i 
mainly of dry zoo! r a. mains. 

IZI 
90 

90 

-•No vjQt&r return 

Water returned after 
cosing run to /3 ft. 

-—No water return 
after 19 ft. 

NOT WATER 2 
PRESSURE TESTE Dux 

END OF HOLE. 4 9 ; 5 / i 
RL. 2*t2 f t . 

! t ! I 

FIGURE. 
•jj 

Drill No 7 
type M in dr ill. E1000 

Driller £ Briggs ifi-ra L'mestona sandy 

Commenced ZO. ffcf .'£4- m port. 

Completed ZLOd 'M ! Mar/(calcareous day) 

EXPLANATION 
Sondstona. calcareous 

WATER LEVEL . 
noi grovel * 

e* rnacrafossits 
c o voids 

joint 

I DATE 
j Logged j Zp.T. J Vert. Seal</»-/0% 
I *> Oct 'M s h e e U of 
I rroctd J.M.X s Xaca 

b Checked | 
: Submitted , ut—iM̂ mf' 



L2 DEPARTMENT OF MINES — SOUTH AUSTRALIA Holt! No. 

GEOLOGICAL LOG OF DRILL HOLE 
PROJECT CHOW ILL A DAM COORDINATES 

FEATURE RIP-RAP HUNDRED HOLDER 
LOCATION LOWBANK SECTION . 10 B ANGLE FROM HORIZONTAL 90 

. R.L. 3 0 0 FT 

DIRECTION 

Shown i/t Co'«* DESCRIPTION Dui>i.'> 5 , 
O Sue of O 0001 

L'U iinC L<<t. Con- S T R U C T U R E S Joints. Vern:»p Soarn.9 Faults, Cmsr.̂tJ Zones 
WATER PRESSURE TEST 

LEVEL GALLONS PER MINUTE LOSS 
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S « ^ !'?ht hamm<tr btolf, 
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f , 10 
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s k—f calc/tz matrix. A 

» Grams up fo S*,m 

? 4 

S I V * rovntiad. f b r o s i t v . ^ r ^ . ^ l 

i.i. mir*" 

I * f t 

& r 

^ B n t f i y t o -

Crystv//ma fimstoni 

V* 

^ tf fo SO'S&x/qrai/rs, ^ 
front 0-2 H> 2mm. Core S 

5 V 

10" 

i 
r 

30 

lioo 

Ŝ V' 

bs: 

I oo 

100 

100 

Csvss J?#a'a'//7gr 
r/s/2>/f 

Irrtgular voids op fo 

Jbitmwfck. 

A/vs/rertH/s Mr//? car/Y/es 
100 /br/v/ra' /?</ s<?/vY/<&? 

/ b s s / / s /js-av /ssg 

/V<? 

CM£ 

4 k 

Coarse auarte sane/cwcm t 
Cim an/re/, carbonate. 5 
^ Aernc/. 
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DEPARTMENT OF MINES SOUTH AUSTRALIA s. 
Hole No. L3 

PROJECT 
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LOCATION 

GEOLOGICAL LOG OF DRILL HOLE 
CHOWILLA DAM C O - o r d i n a t e s • ; ;.,'.,..;.;....:. : 

RIP-BAP : HUNDRED HOLDER 
LOWBANK .... SECTION IQB ANGLE- FBOM 

- 313 
.R.LR FT 

DIRECTION 

HORIZONTAL .'• 9 0 

R O C K T Y P E 

D e o ' o c o l W n a l h e i i n g ' ' 
i S h o w n in Core 

V Death ' L i l y >8 and , i S Sire ol Lo" iCo'«f core • •«><; » O i /•••! 
S T R U C T U R E S 

Joints, Veins, Seams 
Faults, Crushed Zones 

I I WATK 
" U V E L 
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W A T E R PRESSURE TEST 
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DEPARTMENT OF MINES — SOUTH AUSTRALIA 

GEOLOGICAL LOG OF DRILL HOLE 
Hole No. L 4 

PROJECT C H O W I L L A D A M 

FEATURE 

LOCATION 

RIP-RAP 
LOW BANK 

COORDINATES 

HUNDRED 

R.L 3lS. FT 

HOLDER DIRECTION .—... 

SECTION I O B A N G L E F R O M HORIZONTAL 9 0 

ROCK TYPE 

Duorae ol Weathering 
• Shown in Core 

DESCRIPTION 

<5 

H Death L ' 1 ' 
S»i and . • 
Oi S i ie ol L ° « C c ' c 

y Core 

STRUCTURES 
Joints. Veins, Seams 

Faults. Crushed Zones 

T — R 
W « M 

LEVEL 
I I 

WATER PRESSURE TEST 
GALLONS PER M I N U T E LOSS 

• • 'P... , 

I 
1 
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§ I 
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to 
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^Aeersorrre COCr/~3-q. jr 
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fro 

V. s" 
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Jb/o*/. ST11 

t v 

A 
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V c&spTesre./Po/ioess 

NO ^ ^ J CORE 
/ i f err/, vr/6/? cocrsrse 

orr? E CO/FC crre oiss' 
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. - v -

So 
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TO 

80 
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Wo.ia.t~ 

t~<2 -/urs) 

A/0 

Wo. / a . / -

r<L turn 

IA 

l o 
• V I 

A 
\ 

fc" 

1 
k 

K 
••n 
ft 

u l 
o < 
U-
Of 

U1 

3 O 
ce 
o 

oc 
3 
Ul < 
ul 
2 

a z 
or 
V) 

3 
O 

S/VD Or HOLE 6 3 f t , 

•; ' ; z R t 2 5 2 f t : 

' i 
• I : ' i 

' DRILL N0. .7-

•TYPE• Af/r>cfr:S#.£./bot> 

DrWkr.jSsrgys.... 

COMMCNCOD /9Moy.64 T I L O O W O Y 
COMPLETED 64,,; . 

RRRRQ SorTc/stor^/B, 
Co/ccrreocss 

EXPLANATION 

WATER LEVEL 

. 1 -
i 
o 
X 
U) 

•ffl 
a 

' 3 v> 
12 
K a. 
i / i 
Ui 

r 
DATE 

o o Vof&s 
o <- /-oss/'/s 

! LOGGED". JPT(ztMo*64) 
; J . P.T.. 

Traoecf G.M. 
CHECKED | .EH^T. 
SUBMITTED ; 

/rr? ' / O f t . 
VERT. SCALE 

Sheet. . . / o f . / . . . . 

SZS87 
DRAWING NO 

250 —7.60 £036 



v. 
DEPARTMENT OF MINES — SOUTH AUSTRALIA Hole No. 5 

GEOLOGICAL LOG OF DRILL HOLE 
PROJECT CHOWILLA DAM CO ORDINATES ———: . R . L . ^ ^ " FT 

FEATURE RIP RAP HUNDRED .HOLDER DIRECTION ... — — 

LOCATION LOWBANK SECTION 10 B ANGLE FROM HORIZONTAL 90 

'I • , 

• HOCK I V f ' l 
O-' ML-t- of Wvdt(it.i 

• S i i P A n in COM* 

<o <jj 

D E S C R I P ' I O N 

Lii; and Cow 
gr} Qo[ill< 

"C « ;v"ti 
•a 2 s i « oi <-°« 
0 2 Cr-'f O O 

S T R U C T U R E S 

Jo in 's . Ve ins . Seams 
PrtiiMs. Crushed Zones 

m m WATER PRESSURE TEST 
LEVEL GALLONS PER MINUTE LOSS 
I I ? , 

Z: 

l t l l 

L J L 

<< 
I 

M CORE; 

Z 
U CD ̂  

Hi llMl. 

Quark grains,main/y\ 
coarse, up to 3mm,some I 
fine ana medium grains 
throughout and concen -
trared in patches. 
Mainly chalky time mat-
rix, patches of crystalline 
cement. 
High porosity except 
in crystalline patches. 
Core ma intounbreakable . 
bu ha net. 

Breaks atono bedd/no, 
fos sits.etc- J 

I 
/ 0 

I 
20 ~ 

30 

io ^ 

. .5=1 

(J) 
Ld 

NO CORE: 

< 0 ^ 

t r o 
2 

V 

Quartz grains, some mica, 
m 'a/n/y fine grained , some' 
medium to coarse grains ; 

throughout. 
Mainly wett cemented, , 
with crustat/ine ana 
grand tar. cemew. 
Mam/y unbreakable - r 
with tight hammer h /ok ; 

Main/umoderate porosity. . 
Core breaks a/ong bedairy ' 

NO CORE 

4-0. 

% 

m 

30 ^ 

35 

100 ^ 

]3S 

Mar/u 
Sandstone 

Quartz grains, mainly 
coarse main size 2mm •• 

• Chalky time andc/ayeumatrix:. 
faryporous. Breakable in hand 

fads from 5 to 20% 
o f . volume : 

! 

Beddiny dips from 0 
to 20' , cross bedded 

• Few voids, less than 
5% of vo/ume. 

Partial 
water 
return. 

No 

wah<Lr 

return. 

10 i 

Uj 
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£ Q 

Ps lu 
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I 
k 
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VI 
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3 
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DEPARTMENT OF MINES — SOUTH AUSTRALIA 

GEOLOGICAL LOG OF DRILL HOLE 
PROJECT QHQWILLA DAM CO-ORDINATES 
FEATURE RIP RAP HUNDRED HOLDER 
LOCATION LO WBAN K SECTION I O B ANGLE, 

R 0 C K T V f ' E • ' ? » - j °m,d" STRUCTURES O«0»ee ol Woathftfinq ! DESCRIPTION Loo .Co,/."?'* Joi„„. Voins. Seoms 
Shown in Core , S A Core V . Faults. Crushed Zones v> Vj, ' 

• H o l e N o . g 

..„,... R.L. : 

DIRECTION ...—-R-

F R O M HORIZONTAL ^ 9 0 

.FT 

wmi WATER PRESSURE. TEST L̂EL GALLONS PER MINUTE 
I.I..,., . , , . 

LOSS 

No 
CORE. . 

z i 
SOIL etc,, 
red-brown 

Sand, silt and day. 

i = l | -i 

f/s A//» /•/» D C • 
££ 

LJ . 
§ 

^ 
cr 3 
OS zi 

§ NO COKE 

NO CORE' 

c > <oi 

M CORE 

3 andi/Mar! 

NOCORE 

Quartz grains up to 
5tnm., mainly inim., 
Martu, Carbonate 
conrent low. Slightly. 
porous. 
Core broken by band, 
breaks atony beddity 

Coarse grains,main/y\ 
2mm. Carbonate \ 
from Otv25% ot volume.u 

"'Slightly porous. 

Crusia/hne carbonate 
wfth£0 to 50% gaartz 
grains fromO-Ztofmm. 
Slightly porous. , 
Core not broken by / 
tight hammer jb/oty. 

£ Jo 
I0_ I 

* ' •Si <o -
7-z 95:^ 

s ^ - X to 

>20 - IS 
Few Voids 

30 

0 . 

£ J® 
u * 

40 
3P. 

5; 40 s _ 
^ Voids up to 
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— .. • • 

2S . ' ' 

Coarse sand, chalky , 
lime matrix, very porous. . 
Broken by light hommer bloir 

50 
F e w Vo/ds.. 

0 

-Mo 
-wo tar 

return. 

I 

I 
5* iH 
f 
k ? 

£ 
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u > 
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Pate 

Drawn 1 

Traced 

Checked 

.. M..6.M. . 
•d-. Dec. 64 

J.P.T.. ....... 
. P. R.P:E. 

\ J inch to/O feet 

' Vcrl. Scalc .,: ... 
Sheet..../., of ... i.... 

\ \ S+O.24-
. , Drawing No^^.y . 

250 —7,63 8036 



•x'iir •„?*'•"• 

DEPARTMENT OF MINES — SOUTH AUSTRALIA Hole No....I 

GEOLOGICAL LOG OF DRILL HOLE 
PROJECT . . . C H O W I L L A P A M S I T E . C O - O R D I N A T E S R L . 3 1 + F1 

FEATURE RIP "HAP "HUNDRED HOLDER LI , .:.. DIRECTION.. — ° 
LOCATION L O W B A N K SECTION LQ.....B. ANGLE FROM HORIZONTAL . 9.0.. .° 

, Degree of Weathering 
' , Shown in Core 

D E S C R I P T I O N 
v j Depth 
m ahd 

' a . S ize ol 
H - Core 
<J! 

Log 

' Lift 
and 

I Core 
frec'y i %.' 
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J 1 
S T R U C T U R E S 

Joints, Veins, Seams 
Faults. Crushed Zones 

N O t E S ! P E R C O L A T I O N T E S T 

| Water Level (Date) Depth (Ft.) . . j „ llonth 
. • r i l l i n g Water Return ; o.l 

Character ol Dr i l l j F r o m : T o | G R M ; S p s ? | Test 
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N O 
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1 
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b 
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1 * 
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i 
I 
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Dri l l No 7 

Type £ / Q Q O ! 

Driller 1 . R r J p & S 

Commencad 3 D&C 

Completed ^ / / " C . 

Z./n?estor?e X ^ / ^ o s s / f s 1 __ 

• X&cr ee. .. 

S c r / l c f i s t o r x z "o l/o/cKs 
CJpe&et* 

1 1 1 

t : 
cy ; L 
P ' 
It! : 
•K : : 

i i 

! I i 

i i 

Vert. Scale./**...?-

M . a M sheet / o f / 

sS. ' Drawing No .b id . . 
C M 

— •] 250-7.60 8036 



m m 
kkm 

^•SyCi 
• ' • f t 

3 Hole No.. L 8 DEPARTMENT OF MINES — SOUTH AUSTRALIA 

GEOLOGICAL LOG OF DRILL HOLE , 
PROJECT CHOWILLA OA MS I I E . CO-ORDINATES R.L 3 Q 2 F T 

FEATURE RLP- RAP HUNDRED HOLDER D IRECTION . . . — . . . . ' 

LOCATION LOVVBANK SECTION A N G L E FROM HORIZONTAL .90 * 

• i" i rsj i 

V S 

R O C K T Y P E : 

D e o roe of W e a t h e r i n g 
S h o w n in C o r e | i 

D E S C R I P T I O N 

D e p t h 
and 

J S i z e o l 
C o r e 

Log 

• Li l t : 

and < S T R U C T U R E S 

Jo in ts , V e i n s , S e a m s 
Faults , C r u s h e d Zones 

WATeR WATER PRESSURE TEST 
L£VELgallon$ per minute loss 
i' I 5 lO 

^ . NO * \ 

CORE \ 

no cone 
NO COHE~ 
rJ&coBB 

no eo/re 

• N 

Js ^ 

Quartz yra/ns, j 
ma in/y mn? ! 
Car/borrafe C£>/7?<?r?/,\ 
yra/fu/ar: appro*, j 
JO fa o f yo/u/?7e>. 
Core re&di/y 
broke/? /by band. 

linre-s/orre ma//?/y 
crys/a////?e. 
qruartz sa/pc/^a/n/c/ 
O £ m m. N o t /broken 

/by //y/?Z /rammer 
b>/ow. 3 

10 — 
701 

j AO . ! ^ ~ 
\ X "C 

Guctr/z grains, nrain/y 
j£m.m., stsbrour?dec/, 
i crysta/i/r?e c//?ai 

/<3 \grranutdr cc/r/bo/vafe 
brvw/t f e f f / A/of /brotev 

by /&/?/ fiam/nerjbtoiv 
| foss///feru&/s //n?esforte, 

arec n?a/n/y yras?u/ar j 
ccrrborpcrt^ apprv* \ 
\?£%<7ttarfcg,ro//t7SJ j 
^ / n a i f f / y /\5mm 

m 
30- m 

40 

jbrvtv/7 

yrey 

NO C£>RE 

J Broker? /n band. 

, Ma/n/y yranu/ar 
carbonate, /nar/y,. 
/n bands, sandy. 
Vary/ny streny^b-

'5°— 

100 

• o 
EE 
£ 

S//yb//y porous 

ro/vnte/near horizontal! 

5s 

£ 

& % i | 

€>0~ 

I 
£ND ! 

— ^ ^ 

c . - T 

l i - . , 

A/of porous 

Co/dsO/o5% 
fotcr/ i/o/u/77<? 

Porous 

fords 3-/0% 
/o/a>/ vo/utve 

No/ porous 

fads tofa/ 
ro/u/n<?/'/rr<&u/ar) 

No/perot/s 

l/o/ds /essS% . 
tota/ y<?/um(? 

HOLE 
R.L 

63 s t y . 
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j DEPARTMENT OF MINES — SOUTH AUSTRALIA 

GEOLOGICAL LOG OF DRILL HOLE 
project CHOWI LLA DAMSITE ' c0• 0RDINATES....J...1.... 
feature R1P£RAE :.h.undreo:. ,..HQLD£E:.. 

Hole. No.. L 9 

v r R.L.29/ FT 
rx" 

LOCATION LiQWBANK 
DIRECTION ..RRR 

.. •. ;. SEeflON . -.ANJSLE. FRQM . HORIZONTAL ..£<?..,* ' . 

i •••••< 
; Degree of Weather ing 

Shown In Core *'• > ' 

D E S C R I P T I O N 
O « •'.Li' 8 IS ® 

i u O 

• Depth-
and ' • 

S U e ol ; L o ° 
Core ;•.. 

Lift I. - C . 
j j S T R U C T U R E S » 

S S S i t C l " Join's, Veins, S e a m i 1 • y ̂  ' Faults, Crushed Zqnea-. 
-VA-

i SH J 

' Quart? grams, ma/h/y 
Q / f a s * Cement a//or? 

^ • i f S \ rar/ab/e, ma/n/y 

\of to,/ume, Par//y 
K '"OC0#£ i brea tab/e //? franc/ 

f 

§ • " Limestone, c^ysta//i/7e, 

Pot/e fefT ^ sandmasn/y 
. 0:3 m m Core not broke/? 

& & ty //yhf hammer b/ow. 
§ Q . | 

' kVea£/y cemen/efc/ • 
SroArer? k?y //yhf 
hammer b/ow. 

A/O 
K 

COA£ 
X -

, W 1 ' 1 " =r • 
% 58 L,yh/ 

arno/ 
K brown 

(Jj V) nvldhr. 

A/OCOAS 
MO CO/fcf 

(PuQrtr grows fro/7? 
0:£ /o 3mm.t main/y; 
2mm, ^ubrounatec/. 
Granu/ar carbonate' 
ceme>r?f.\ 
Broke/? b u ^ / a h f 
hammer htotv. 

i U : 

! Sanc/y^ foss///ferousx 
(vuru/it- -^grTQjke-;? barna/-

X 

"www WATER PRESSURE TEST 
LEVEL GALLOWS PER MINUTE LOSS 

v •• -. • no 

• H 
10 

—b ^ A/edn hor/jron/a/ 
beaio//ny 'r/s/b/e 

^ l/o/ats hor/zoh/a/fo 
L 5 0 ! ^ e tony a fed f r t ^ O E 3 M 

f " 
•liO: 

' — ^ $ to. /Oft o f vo/ame 
porous : 

Feus vo/cfs.v. 

• m : 

Cr 65| 
• $//yf?f/y parvus 

3 0 -

. ^ 
6 O 1 S 0 

Co/o/s form *?0/o 
of uo/cyr?^^ 

'II 

1 

I 

I 
I 

I 
4 0 -

o f i^o/ume 

) 
• t 

> t 

1 

• 1 
f ^ 

- J 

"J". '' !: 

I ' -

\ i 

• f b 
. - • x k 

' v i 
^ : K ' - • 

) A/ores q; 

D r / f f washed „ 
from /o <?S 7ff. 

V 

Soff sc//7cf fef/ t 
//?: beh//?ot bcrrn?//. 

.Prill No :.7... 

jvpe . .£. /QQa. 
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Completed 
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/0 Da.de A 
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: Logged. : i M6 M ! Vcrl

;. Scale..,,... 
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