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ARTIFICIAL'LAKE' SITE AT'MONARTO -• • ... 

SEISMIC REFRACTION SURVEY V ' 1 

ABSTRACT 
S 

"'.' i -

. i li." ' 

iy-y "Over the. site proposed for''.an' artificial lake • 
in the area for which the new city of Monarto is 

'' 'C; '• planned- seismic refraction traverses were used in 
! , '•'.Vi' an attempt to check bedrock conditions. Shooting 

, ",rr conditions were very difficult over most of the 
: • area as overburden is very thin. Nevertheless, .the , 

'C;; ,' . results indicate that in some places bedrock may be 
lower than full storage level, causing leakage 

• /... . • problems. . ., ' 
v, -. V ; ' ^ . • • .• :

 ' '' 

". • ̂  ^INTRODUCTION ; ' J " .• ' ' ; • 

'-''V. The site proposed for the city of Monarto lies about >3 km 

north-west of Monarto. South. \ The area investigated is on the ' J 

western margin of the Murray Basin and is underlain" by Cambrian . •' 

rocks of the Kanmantoo Group. , ,'.. ••;^• , f • 

• ; v..̂  Covering this bedrock formation is a thin veneer of . ? 
...-•a.:'/.'-, . . • . , • < 

sediments, notably transgressive Tertiary limestones of the Mannum 

. Formation,.some calcrete; and alluvial silts and sands .in the 

valley occupied'by Dry'Creek and Rocky Gully (see Plan.No. 73-122). 

The Cambrian rocks are mica schists and fine-grained 

. schistose greywacke and as such could be expected to show some 

anisotropy as regards seismic velocities. The Tertiary limestones 

are quite.hard, while tire calcrete observed was found to be reason-

a b l y soft; and rubbly. • - . - • 



.1., •it 

. I t ' is proposed'to dam part•of ; the DryiCreek-Rocky Gully 
; : valley to produce an artificial .lake which will be incorporated . 

into the city centre. , The position planned for' the dam is shown . 

in Plan No. 73-122.- • ' >v •\".V • • \ • ' ;'',. '; .•' ' 

.'• The aims of the seismic investigation were ' • 

,• ' : iv'(a) to investigate'bedrock"'conditions and' thickness of 

' •'• •.' . , overburden along the dam -axis and 

to see how viable the seismic refraction method is " 

for determining depths to bedrock along the abut-

(b) 

ments of the lake.''., • 
.>'••• i 

• i. ' 

.,.. METHODS USED 

•'v The seismic refraction method involves recording the 

^ responses- of"an array of geophones to an impulse transmitted into 
f/V :/.:.,; the ground, -generally by means of ."explosives .' • The geophones are 

.-f usually placed in line with measured distances'between each geo-

u'iRv phone arid the shdtpoint;V..The recordings are then examined for the 
l-K* :»*./<* , ... • • . 

*1 • '- : • . •'•'< ••••' • • ,.• . ' ' " ' . 
first onset of energy, and these "first breaks" are plotted against . 

'•,'• ' .jl geophone' distance from the'" shotpoint' as time-distance ' curves . These 

' curves can be analysed to give the -velocities' arid thicknesses of' 

' various; rock layers in' the ground beneath the geophone line. ... 

The locations" of the seismic traverses are shown in 
P l a n N o * 73-122. •' The instrument used was a Texas Instrument Co. 

recording seismograph, whichv records information from up to 

twenty-four geophones . . Standard"seismic; refraction geophones were 
bs 
H-v.i: 

used in"in-line spreads with a spacing of 9 . 1 4 m (30 ft) between 

geophones.: ^Shotpoints are shown in the "plan. AN60 'blasting 
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gelignite was the' explosive used.^;:^, ••̂ ••i;'. 

. \ i , i . i 
RESULTS 

••v.:-- - • .••••.•••••. 

r'UV' : 

i? • • j- •• • 
f '.':<•!••, 

,• '."•'"• ' Velocities and thicknesses' were /determined from analysis' 

of the 'time-distance curves.' The reciprocal method reviewed by . 

Hawkins (1961) 'was used to obtain further information of bedrock 

relief and velocity. • v : 1 ' • • 

Section AA' ' (see .Plan 'No. ; 73-123) • •:.'. . .;•. /,; ,, v • ••; ". , ",'' 
/ ' ' Traverse AA' ' was made 'along the axis of the proposed 

• dam. . <..*. v. 
. -r 

' 1 ' ...: The section shows an alluvium filled",valley underlain 

iy''---'by high, velocity bedrock... The 'alliivial- sediments have velocities 
r.-u:, i. j.-,-
m n I.n f 
1' I 

of t h e o r d e r o f 400 m/s'and achieve thicknesses of around 4 m 

near the centre of the' traverse.1 The bedrock" refractor has a 

PV^::';.,distinct "velc3city change'; about 30 'm'westof the".traverse centre, y 

if.' -Vgoing from a velocity of ̂ 3000 m/s In :the west to a velocity of : ' 

; -^VV-'schist which 'is' exposed, on the eastern wall of the , . , 

^'ft'valley appears'to be weathered to'a depth .of .3-4 ;m, the weathered < 

j^t?; •'.'schist "having" a velocity of 600 m/s. Weathered schist' also under-

lies a: thin cover of alluvium in the,' western end of the traverse: 

this has a^eloci'ty of 1150 m/s and extends to a depth of about 

V i"-
f'S V a ( 

if •>'< • 

tSr/' 

Section BB' (see Plan No.' 73-124) , . '•; 

• The western end of this traverse started at the creek i ' n • v . 
which flows- through the valley • .'Alluvium (and possibly weathered 

schist) (velocity';'Y 700 m/s) . to 'a depth.of 4. m overlies fresh schist 
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having a''velocity' of 3700 m/s at 'this point. '«:"•-••_. "' 

. - .;vv lio m to the' east'.the alluvium:thickness increases to' 

10 m. 1 , A band of -harder, more ; resistant bedrock is encountered. . 

east of this'-point. , This has 'a,velocity of 6700 m/s and it ;. 

terminates quite abruptly the'.'gradual thickening of alluvium 

eastwards from the creek. " ; . , w'.:;**'.-

• >v': ; Eastwards *fron here the .overburden decreases steadily 

../'.'in thickness from 6 m to where limestones of the Man num. 

*, ) F o r m a t i o n crop out. ';.w -.., .'•.'••.• ...',•• •..••...' 

L\>. '*•"•'•• ' ' '•:'• Shooting from the eastern end of the traverse proved 

' very difficult as 'the lack of soil cover over the hard limestones 

I^V, "made tamping "of the.shots almost impossible. . The'resulting 

fe'Xr^ - records were very poor, with many 'traces ' un time able. ''' It was • 

' ^ ; only after reshooting a number-of times that an acceptable record' 

was obtained. •'•..•> t ' -V" ' '•;..•̂ ''h]-..: ''• ' ..,'-••-' • 

,.:„'•.' ' .'. , .. .••;.- - The -time-distance curve-' 'for'•'this 'is'' shown "in Plan 

No. 
•it :\ " V 

i ' . 'J?- 'An ' initial'velocity of 1800 m/s is associated with the • .V' 

| limestone. 1 This' is appeared, to be' followed at 9.4 m by a .2200 m/s 

|.Vrr v:. layer which could be either harder limestone or else weathered . 1 ' 

| '••'.• schist.-/At • a'depth of 38. m, having a'velocity of 4100 m/s, lies 

fV-y;-1, what is probably unweathered schist.,1'' /Ĵ'.••. .;';.' =•'" 

.••'" t ,.• '.;.y'0; Because, of the' poor quality of'-the" records obtained,-. 

Ki f..- '." this interpretation should be checked by drilling. . .•'•, 

'.i- Section CC'- (see Plan No> 73-125) * ' '..'..' • • ^ • "'':• 

* r traverse was made, at right'angles to traverse BB' 

at its'eastern- end inVorder to check'the\'depths"',and velocities' 

<t 

i v. <••; 
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• ' •,:•:..•. • -. .: - •" •' • • • ! ;v •• -H 'A v 1 • " ••Hi.'.'.-v"-..", .; :: I) .-J- •' -• . '• . . ; . -'"V <•;..-,'• •'• ' ''' >' : "',•> '}< 

& 
obtained in that' traverse :

 r The distance , between geophones was 

reduced" from 9.14 m v ( 30 ft)' •tV-'i"/?^ m (5 ft)' so ,that" any . subtle 

changes .in velocity, might'be more'easily' detected. Three . geo-

;'phone'spreads ~ were requir'ed to complete the traverse, which was 

shot from both' ends . 1 > -<•'*•* a • :'';-vJ'. i, .-•;',:•: ^ 
- • ' • . \ .. J . ',*.'•' •• ' v," >• ' v 

• ' The limestone'appears again as' a layer with-, a [velocity 

i'̂  .S. ' . of 1300 m/s;'and a thickness of 9.4 m. ' it is underlain by , a layer. -' V; : I 
•ri 

V with. a/.yelocityJ of: 2550 m/s, which is probably slightly weathered' 

; schist; • The ' traverse .does not "extend far enough for the 4100 m/s 

'̂•i-1 '• layer detected in traverse BB' to manifest, itself on the time-' 

.'-..• :.•-•'• distance curve.* •• • \7 • »•••.; ' ••<• 
"5 

"' ' ';':'! •' '•' .>•;; At the northern end of .'this .traverse 'the'.1300 m'/s lime-
^ ,' 

••'» ''••;'• 1 stone layer grades into-a 900 m/s l a y e r w h i c h is probably cal- •;'. 
. 'ir,1!' -i-L;'!''. .•>•.; . . , ' , . * , * ••• • . .".' ' 
i/îii'i' ..'' crete• \ The transition boundary - is probably near - the position" ., .; ' • • 

•, <'-•;?' , •• '.• • . 7.''"' 
•s shown'.' < • v1? " : '-' ••• v 

- ;:,4„'. Section: D P ' ( s e e P l a n No 73-126);;';'; v C* ..' 

' • •;... , As in section AA' .the western end of this traverse is• • '•; » .';•'': 

underlain by a -thiri 'cover of alluvial' overburden'; - followed - by "•', ' ' •. •.. ./.',' 
I'V- • ' :''. • ••'!:' • / - - ..:'' " ;: ' ' .'' • , ' ''' " V 

- • 7 w e a t h e r e d schist ' (1550 m/s) . Unweathered schist with a velocity , •.• ' ;' ' 

- of 4250 m/s lies "at a depth of 10-11 m.'. . r y. [ ' i . . •• . , 

'' • " Alluvial overburden' (730-750 m/s) occupies the ^valley , 
v ' . :,: . .. . ' . • • ,v . -;•• '. ••• 1̂ -
• ' '.''/Yat the traverse centre to a maximum depth of 10 m'. i. v- ' '." •••) r:: 

/ -'At't-he ieastern end,'' a layer, of calcrete (1000 m/s) 

<;'v.,'ry appears; .'."It is probable that this 'is underlain -by weathered 

schist or'limestone, but ^the- velocity contrast may be so .small-
•i 

' that the boOndaries' may be undetectable. ..- All that can be safely • c 

•'. said is 'tha^ this/lOOO m/s " zone extends to a depth of 6.7 m at .,- •,..̂  
, ( 



, . . • . . , i 

• L • • t —' . • . f . .J !1 U 

•'. thiis ' point;where it" is followed by':'fresh ;schi'st • (4250, m/s) . 

• -,-y s y - 'CONCLUSIONS " '• •-; " ' , - , ! , , -•• ; ' •• 

• . , ;; i Cambrian' bedrock consisting - of -'schists - and greywackes -

' ' ')• of the Kanmantoo' Group,'. which underlies more recent sediments . 

in this "area, has seismic velocities which vary in the range • - '' 

3000 m/s - 4900 m/s, with occasional hard bands'at 6700 m/s. • 

.'.•^ 'S In many places it has undergone physical and chemical weathering 

'•"v to depths of 4 m or more. .,• - , , , •'• V • A" <;' ' V 
; Tertiary limestone of the Mannum Formation, which over-

i j 

',:V lies the bedrock in places, has a velocity range of 1300 '- 1800 

m/s. . Where exposed, it is hard and undiggable. At the western 

end of' traverse BB'' its thickness appears to be 9.4 m, which 

. would place its base 'below full storage'level. . •• i •> 
t. 

.  J ' -i,.-1, . 

i ••• v Near the centre of the valley, -'the maximum thickness 

,. - \ .. r •» 
'•?'-bf alluvial overburden increases from about 4 m on the dam axis 

to 10 m on traverses- BB'; 'and DD' t'(upstream) . . ' 

Vf-iv -
RECOMMENDATION - V -' .' l' 

• A drill hole is recommended at the intersection of 

; • , v- traverses BB' and CC', to see if, as the results' of 'these two • 

.a: " 

.traverses suggest, the limestone does have•a thickness in 

v,'•"'.-•"• excess of 9. m here. 

; •) .. 
I? { i 
i . i .J ' . 27th February, 19 73 

:.'••>: r.:, '-v'" ,'v--''-'• rj-'. t'A 1 . ; „\„ \ . ffl-j.; - - " ' 

•I. • 
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