‘Rept. Bk. No. 57/15
G.S. No. 2670
D.M. 1237/63 .

DEPARTMENT OF MINES
SOUTH AUSTRALIA

GEOLOGICAL SURVEY

GEOPHYSICAL SECTION

SEISMIC REFRACTION TESTS

WILLIAMSTOWN AREA

by

v ‘ B. Risely
- Geophysicist,

-

> 22nd July, 1963 | - . : ' D.M. 1237/63

}



DEPARTMINT OF MINDS
SOVER AUSTRALIA

HXLLIAMGTOWN ALRA

by"

B, Riseoly

CONEPNES

Summary

Introduction

Geolﬁgy'

Field Mothods end Results
’Iuic;a; Conclusions
Subseqguent Eéilling
Velocity Tess

"
& & W N e e e %

 Final Gonclusions

- FLLUSTRATION

. ® o WO,
Locality Plan ’ ' 5§f63§°

. Rept. Dk. Bo. 37/15
G.3, No. 2670
.M. 1237/63



DEPARIMENT OF MINES
SOUTH AUSTRALIA
SEYSNIC REFRACTION TESTS
VILLIAMSTOWN ARFA

S Two seismic refraction t“t: wera currtm out near
.Vﬂumotem to determine whether the methed could be used to
trace buried river chanuoh in the search for deop lead gold
deposits.

The dedrack surface could not bt detoc-tod as the
velocity of the alluvium is gréater than that of the surface
" valocity of the badrock. Nowever, higher wvelocity layers were
detected in the woathered bedrock whose surface configurations
might x-‘b:ﬂha-c those of the badroek-surtaeo above,

, ‘ - In view of thn poor vnoetcy eontranu 1¢ was decided
not to use the refraction mothod,

INTRODYC xox"

Soimic refraction teata wers oarned out in the
: Hiumstmm arsa during Decomber 1962 by the K:plomtien
Geophysics Section at the ouggeation of Australian t)ovolopuem.
R, L . to determine whethey the nothod could be uud to trace
. buried river channels in the search for desp load gold deposits.

Two sites were -oxautéa'ibont :3 miles west of
Vuuanatoun by the am. of the md mnninz alonc the ridge
between the Barossa Rnorvoir and ﬂha South mwa River. This
| ridge runs upp_reximtcly K.V, « 8,8, with the old Barossa alluvial
gold field 1y;1ng_ne-' the northern «md. ('S.o'o} Plate)

gmom’ Y .
The abovc-umttaned ridge Le ~eapped VY & rcunm.t of
Tortiary alluviue (Sae Plate) avorly&ng & bedmck of Archeun
) schists and gneuan at:rwtng slightly ea-t of north and having
| an a.vorugo d:Lp of approthﬁel}f »,65“3.




During the Tertiary ths drainage appears to have been

to the porth and say have besn controllied by the :trikg of

the bedrock. The alluvisl gold of the old Barcssa field prebably
came from quarts reefs to the -south. and it was %hpug’ht that other
remnants of buried channels e:d:xtumug y.y.m gold might be
found along the ridge,

FIBLD METHODS AMD RESULTS

The recording aqﬁiﬁmaﬁt used was a twil'vé shannel
S.I.B. P 19 portadle utiua;mph vith bi-lovel recording.,

At Site A (Sece Plute) ant mbtumpt wae made to use &
sledge hammer for the source of esuergy, A A spread with a 5 ft,
Zeophone apacind A ‘ h&ﬂ out along the side of the road and a
metal plate sétruck withi the Msr &t distarices of 35 ft,., 55 ft.,
and 110 ft, from bdoth ends of tho spread, This indicated a
surface layer appmkmueoly 2, 5 £t f}hick vﬁh a horunneal
. vealocity of 935 ft./sec. ovcrlying a lsyer wleh a haruentul
velocity of 3860 ft./sec, Thc Picst arrivals of energy wers toe
poor to e detected beyond a distance of 110 f£t. A second spread
with a 10 £t. geophone spacing and with the plate hammored at
a distance of 110 £t. from each end of the spread indicated a
deeper layer with & ﬁomcntil veiec:ity of 9839 £t./sec, from
thc troughs and pam fonevﬁ.ng cho first n.rrivm of mcrgy.

. bnt the volccﬁy is unraluble. 'me results ware peor but as &
| very rough approximation this layor nisht be dippmg 13° n.v,
and have an average depth ef &o £6. In view of the poer results
1t seamed that explosives were mecessary to reach ths bedrock.

At Site B two apreads with a 10 ft, geoplons spacing
were luid out aleng the side of the road and charges ranging from
3 « 24 oss, of gtmm.tta vere mm at degtho of 12 £t, and
at di-tnm:ea of 200, 369. and 500 fﬁ. from the wnde of the
spreads, A layer with a heruqntal velocity of .Qpproxiutely
4370 f£t./sec. vas doéceted‘ with a slightly higher velocity leyer

—
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boneath. To dotem:me the velootty of tho nﬁcrial. above the
tm-;o fc./sec. 1ayer a spresd with a 3 f£t. gsophone spacing was
laid out with t;hc sledgo hammor used as a source of energy at
distances of § £t. and 20 £t. fyom the ends of the spread, This
4dndicated a single herizontal velocity of 3120 ft./sec. It was
hoped that Ttho dopth to the 4376 £t./s0c. leyer could be
cqlcniatqﬁ beneath each geophone using & reciprocal method, btut
it became apparent that the measured reciprocal times came from
onergy travelling through a deeper layer of higher velocity and
could not be used, Also the rwtp’_mgai timgs could not be
calculated from the combined ’gmv'px times of oxil.’y two sproads,
An uwcraéo depth of 85 ft. was calculated for the two spreads,
This indicated an offeet distance 6;‘ ;ppre-;imutaly’ 70 £¢t. which
was too great to show tho surface eonﬂguntxeh or_' the 4370 |
ft./scc. layer vuh.o,x.al‘y two agrand&.

The horizonm've_lociﬂcé of 9230 ft./aéo-. at Site 4
and §370 ft./eec, at Site B pé!ﬂibi#"lndicltov woatherad Archean
" bedrock which $s ovorlain by Tertiary alluvium having horizontal
?cl‘oext‘ies of 3860 ft‘./a.seo. - and 3&0 ft,/80c, respactively.
Although 1t might have besn pouibx.e'. to obtain c reascnable
picture of the hidmc&; cénfﬁ,gmtmh. from:continucus profiling
41t was decided not to use §ha mothod bLecause of th@_p_oor velooity
contrasts and the resulting ;srge offeet distances.

The toats showed that a .giédsé' hemmer could be used
as a source of émowy’ to gmvifio» a .ripm. mothod of obtaining
pear surface information oven though 4t failed to detect the
daeper leyers. They also revealed eho possibility ef error in
the reciprocal metheds of _daptl; aﬂ;em:muo‘n whon & recorded
reciprocal uno: ie ussd, as ﬂw anefgy' way be travelling through
& deoper hyw of higher velocity due to the greater nhof to
geophone distancé., The reciprocal ¢ime éan be calculated from
_the travel times in continuous profiling without the inconvenience
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of requiring an oxtra geophone and vecording channel,

~ loliowing this suinpgg work, Austraiian Development
drilled a line of holes a;nng~§hq sidse. These indicated the
bedrook te,be'fﬁv'nore wéaﬁhﬁraﬁ than anticipated and ocloser to
the surface thon indicated by fh# sofismic rOéuAQO.

In viow of the drilling results a seismie velocity test
vas made on woathered bedrock dipping ap /qimately 80°r ana
exposed in a small cut along the side of tho roéd.aﬁoug»sao’ﬂt.
-wvest of Gite B, 4 spread with a 3 ft. goophone Qbaaing was laid
out across the strike and a aledgé hamﬁo: was used as a source
of cnorgy ét_distan@éa of B'fs. apd 30 £t. from the ends of the
spréad.3 Thie indicated a SQrfacc'horitqaiai Qeloqicy of 2390
£t./s¢c. Guch a Low surfacc volocity could also be.cxpostcd at
’ei%eo A and B and ie probably due co weathering. the sﬁeep dip.

and the traverse runnxng across the sﬁrike. -

Tha.velocitieg'of,3860 £t,/e0c, and 3120 ft./scc, at
Sites A and B aro thought to come from alluwiﬁm-ﬂhiéh'ovorliow
woathered beérockiof léear‘ourfaco %elocity giving-arvelocity
inversion and making tho calculated depths to tho 9230 £t./s00,
and{&370 ft./80@. xdyéra too great," Thﬁse'iayéra are considored
to be in woeatherod béﬂrﬁck which 1nérnasae_in volocity with
doepth, anﬂ.1%.15»possiblé'thaﬁ_thait.sdrfaéo configuration could
refleat that of'fhe ovévrying.bca?oék surfaco'providihg an
indircet mntnod.of_1oeatiug;eﬁeAﬁuried channels. ~
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