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SEISNIC INVESTIGATIONS AT MYPONGA

ABSTRACT.
A seismic refraction aurvey was made to determine the .
depth to bedrock along a. traverse line on the southeastern rim

of the Myponga reservoir, beneath which a potential leakage path
exists., A wellshoot was made of an existing drill hole near the
traverse line to confirm the results of the line survey and to
establish the geological nature of the seismic refractors :
detected, The survey is thought to have determined with reason-
sble accuracy the depth to bedrock, A gravity survey along the
geismic traverse line is recommended to attempt to f£ind why ‘
previous gravity surveys in the; area have not detected the beds
through which leakage conld occur. S

JINTRODUCTION

During August end September 1959 a refraction seiemic
mey was made at Myponga, about 50 miles south of Adelaide
in South Australia by the Geophysical Section of the Bout.h '
Australian Department or Mines., This survey was und_ertaken as
part of the investigations’ 'being made by the Department of M'ineo,
into the water tightness of the Myponga reservoir at present B
\mder construction. A line reﬁ'action survey was made along a :
' traverse 1ine approximately 6000 feet in length vhich was located

alung a ridgo forming portion of the rim of the reservoir storage, o '

beneath which rluvio-glacial sands exist and form a potential
leakage path through ‘the z-im. Four seiamic ,refractors were
detected underlying the area with velocities of 3500, 6500,
10000 and _1509_0 feet per second. A well shoot was xhade of an
existing drill hole nesr the traverse line to. confirm the results
.°£ the line survey and to establish the geolog:lcal nature of the
-:ae:lamic rect‘ractoz-s detected. Some correlation 1s possible between
the aeiemic results and the sﬁbsnrface geology as indicated by the
»borehole. I_n particular the lowest selsmic.reﬁactor, with veloe-
1ty 15,000 feet per second is indicated to be the bedrock in the

At



ous 1 STIGATIONS
| Extmsive geological examinations have been msde ot the ”
srea as. a potent:lal reservoir s:lte and also during the present
phsse of conatruction. The area forms the snbjeot of Depsrtment o
of Mines Report DM 177/148 (unpublished) "Preliminary Report on
- the Geology of The Mypongs Dsmsites and Reservoir Area” by KeRe'
llues (1948) and the more immediate area of the seismic survey
‘48 discussed in W. Jehnson's Department of Mines Report DM 63/58
"Geological Investigstions - Myponga Dam, Construction Phase -
Progress Report No. 3, Reservoir Water Tightness" (1958) . A
gravity survey was made of the reservoir site by the COmmonwealth
Bureau of uinersl Resources ("Report on Gravimetric Survey of
Reservoir Site, Mypongs, South Australia™ by C.H. Zelman, Bureau -
of uineral Resonrees Geeloy snd Geophysics, Report No. 191&8/1&2. |
Geophysical Report No. 4 (unpublished) .

GEQPHYSI |

The roek formstions of the area consist of a ser:les of
hsrd Upper Precambrian sediments (slates, phyllites, limestone,
sandstone and q_nartzite) crossed by an ancient glacial valley |
filled with Permian fluvioglscial clays and sands. some Tertiary
msrine deposits (11mestone) and Pleistoeene - Recent elsys, sands
and gravels. Miles (19L;8) recognised that the chief danger of
leaksge of stored water through the rim of the reservoir exists |
:ln the sonth-eastern rim where a comparat:lvely narrow divide (the
ridge along which the se:lsmic traverse was msde) separates t.he -
Eypenga R:lver valley from a topographieally lower valley to the
sonthwest. '1‘0 1nvestigate the possi‘bility of permeable sediments-
ru.lmg an ola valley of glacial origin leading through the -
divide. Miles recommended geophysieal surveys and pereussion N ,.
drilling. The gravity survey made 'by the Bureau of Minersl
Resonrces dia not mdicste the presence of any broad valley rilled
with unconsolidsted sediments and from this work and the results
of drilling ‘lt was concluded that there is negligible dsnger of
leakage through the d:lvide. :
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| Johneon (1958) re-examined the geology of the area and
from further mvestigation, including drilling, found that &
permeable bed or series of beds extend beneath the rim of the
resarvoir and the present survey was undertaken in an endeavour
to find the depth of ‘bedrock in the area of the potential leakage o
path. |

METHO . \
A traveroe line was located along the rim of the
reservoir extending a dietanee of 6000 feet between outcrops of
the Precambrian bedrock and eroeeing the potential leakage path
throngh the reservoir rim,, The line was surveyed and levelled by'
officers of the %% and Water Supply Department, pegs for
geophone etations being located and levelled every 50 feet along -
the 1line, Shotholee located every 500 feet along the line were
dﬂlled to a depth of 20 feet where possible, ueing a Landrover
nwnted Proline rotary posthole digger. Conaiderable difﬁcultiee
:and delays were experienced 1n this work end the equipment 1n its
present condition is not considered efficient or euitable for
this work. A twelve channel Century portable refraction se:lemic
recorder (on loan from the Bureau of Mineral Resources) was used.
to reeord the reeulte. A lot of time was lost 1n making repaire
and ad.‘!ustmente to thie equ:lpment. From each shotpoint short
epreade were la:ld out adaaoent to the ehotpolnt with detectore
spaced 12&: 25, 374, 509 75, 100’ 125: 1500 175. 200, 2500
m feet from the shotpoint and small ohargee of a few ounces
ior Geophex located at the surface were exploded. ‘The detector
'apread was then shifted further from the ahotpoint using 50 foot
aaparation of the detectore and largem' c.hargee of Geophex (up to
35 1bs.) were exploded 1n the drilled ohotholea. Further spreads
looated at greater dietanees t‘rom the ehotpoint were recorded
nntil the seismio wave refraeted rrom the bedroek ves detected
(where poeelble). | .
'l‘he wellshoot was me.de ueing a geophone lowered down

the hole and emall charges of' a few ounoee of Geophex located 1n
ahallow holea hand-augered near the top of the hole,
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- | Grapha were drawn of the refraction timee (corrected

to surrace-to-surface times) against distance for each ahotpoint. 4
The correctiona to the surface were made using the velocitiee in

, ahallow section 1nd1cated by the short spreads near the ehotpointe.,-'
_ o The refractors were 1ocated and. their velocities ' |
| determined frcm the apparent velocities recorded and the intercept
.ltimea compnted at. each ehotpoint. From theee reeulte a theoretical
| ectian wae canetructed for refractora of constant velocity.
_Theoretical time—dietance curvee were drawn for this 1nterpreted
.section, The time-distance curves were then adjucted to the o
observed time-distance curves where the refraetors ehow ' |
coneiderdble relief until a eatisractory fit was dbtained.

‘ The eeulte are preaented in the form of a eection B
"ehowing the positions of the refractors end e time,versus '
distanee.greph-ehowing the time-distenee'curvee eonpnted from

~ the eectione}(ehown as lines) and the oorrectee'tines'from the
records (ehown as points). | | ' i

,‘jl The section 1nd1cates five layere of rocks in the area
*il. Low‘Velocity Layer of" velocity 1000 feet per second

| I to 9 feet in thickness.

Layer of velocity 3500 feet per second usually about

50 feet in thieknese but not preeent between .

" 14000 and 4250 feet. | |

3§j Layer of velocity 6500 feet per second and thickness

. varying from 50 feet at approx. u7oo feet to 250
feet at 3200 feet to 130 feet near the eastern end
of the traverse line. | o

Layer of velooity 10,000 feet per second spproximately

170 feet from the surrace extending from the eastern

| end of the traverse to 2500 feet. _

5e The 1oweet refractor of velocity 15,000 feet per second

- . 1ying 80 feet from the surface at 4600 feet and
deepening progreeeively to the east til11 at_5oo‘

feet it 1ies 390 feet from the surface. This
- refractor is considered to be bedrock.
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‘It must be stressed that a nnnber of unproven sssumpt-
ions have been made in this interpretation. In particular, for
a considerable distance at each end of the deepest refractor,
the seienie velocity has been determined in one direction only
as’ no Teverse coverage is possible owing to the geometry of the
refractor. In these areas the position of the refractor is
eorrect only it its velocity is the same as that determined by
reversed coverage in ths central portion of the traverse.
| This assumption is considered to be approximately correct.
Also the beds have been assumed to bepisotropic and this could
easily introduce errors of from 10 to 19% in the interpreted
_:_ As well as these sources of error considerable errors
nay also. arise from the inherent inaccuracJ of the method. In
particular the presence of beds of low velocity underlying beds
or higher velocity will cause. gross errors in the depth estimates
:msde by seismic refraction surveys. No such conditions were
indicated‘by the well-shoot but they could occur in parts of -
the traverse. ' N
‘ Errors in timing also introduce considerable errors in
depth.} An error of 1 millisecond may cause inaccurate estimate “
'of depth of over 10 feet. _ _
. For these reasons any real estimate of the accuracy of»'
1the survey cannot easily'be made. The closeness with which the
interpreted position of the deepest refractor corresponds with the
;true position of the bedrock indicates the validity of the large

Ananer of assumptions necessarily made in the interpretation of
_action selsmic records. '

 However from the seismic results and the depths to -
‘bsﬂrock shown‘by percussion drill holes in the area it would

ppear that the interpretation is reasonably accurate.



WELL-SHOOT | | A
A theoretioal time depth curve for the percussion
-drill hole ehot (PDH 5) was constructed from the line refraction
.results and thie curve was found to agree cloeely with the P
»4 Observed uphole times recorded. From an examination of the -jb
‘geological log of the hole it is apparent that the firat |
_refractor detected (with velocity 3500 fest per secs) repreeents
_the base of the eurface Low Velocity Layer. the second (with
velocity 6500 feet per sec.) repreaente the change from the upper
sands to clay while the third (with velocity 1o,ooo feet per secs)
reproseats no major_change.in geological conditlons and the fourth
(with veloeity 15,000 feet per eec,) represents the bedrocks - d

:QQNQLUSLONs AND REQOMVEﬂQATION

It is considered that the eeiumlc refraction survey has
determined with reasonable accuracy the depth to bedrock along the
greater part of the seismic traverse and has also 1ocated_tbree.
additional seismic refractors lying ebove the bedrock. It cah,
.also be concluded that, eince the survey did not deteet the - “
;bedrock at the eastern end of the traverse, 1t seems probeble
ithat bedrock}dips quite eteeply (at an angle greater than 15°)
_:from‘the'ontcrope at the eastern end of the traverse line. It
'Lwould!be beyond tbe’capacitv of'the method to detect bedrock in
A;thie position as it would.not provide a faetest path. to any'point :
:’on the line of traverse. Similarly it cannot be sssumed that the
'irefractor witb velocity 10000 feet per second does not extend
.ifurther to the western end of the traverse then it was detected
.*since 1t also would not provide a fastest path, If 1t does
iextend further west it would not cause any great error 1n the
ﬁ A_Qealculated depth to bedrock,

'_ The area is not very suited to the ‘gelsmic refraction
ﬁ:ethod of survey as the contrast in velocity between bedrock
15000 feet per aecond) and overburden (10,000 feet per. second)

fﬁia not surficiently large to 1ndicate in great detail the relief
ffof the‘bedrock eurface. Only the broad outline of the bedrock
“gpoeition could be determined..
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The'dfilling'equipment used was inadequate fer-the
efficient cperation of this type of survey. Considerable time
) could be eaved by uaing heavier drilling plant. Deeper shothelee
_ would prevent the fbrmatien of craters which need to be filled
?°"in.' i
' It is recommended that a gravity survey be made aleng
the eeiemic traverse 1ine in an endeavour to determine why the
previeue gravity eurvey did not indicate the presence of\a-hroad..
valley of unconeolidated~eediment. The results ef this survey -
could provide data from which a new interpretatien of the gravity-
.results could be made to provide further information on the area.

DM+ Pegunm : :
Geophysicist GeOphyaicist

| 21/10/59.
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