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ADSTRALCT

Yesults are given of a geonhysical survey

carried out on behalf of the Borcer Rivers Commission

(New South Wales and Queensland), over a proposec cam site
near Mingoola on the Dumnares:y River, The purpose of the
survey was to provide information to the Comulssion on the
depth to bedroclk in the river valley, The main part of the
gurvey was done in 195&, but some_additional ghoirt traverses
were surveyed in 1955. During the 1955 survey, brief in-
vestigations were also made at two alternative sites on Pikes
CreeXkx anc liole River,

The contour map showing the depth to bedroeit
reveals a trouch in the central wortion of the area surveyed
in which the maximum denth to Daedrock is more tuan 300 T,
below datun level, Upstream Irom this trough the maximun
depth decreases gradually to o velue of sbout 200 ft. on the
northernmmost treaverse,

A statistical aznalysis of the results obtained
indicztes that the error in the depth estimates ranges from
78 per cent at a cepth of 5b feet to 14 per cent at a depth
of 250 feet,

The surveys at Pilkes Creek and lMole River
indicated that the overburden at both of thece sites is much

thinner than that at the liingoola site,
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The Dumeres. River, which forms part of the border
between north-eastern i¥ew South Wales and south-eastern
Jueenslané; is a tributary of the kicIntyre River, The Iiew
South Wales Water Conseprvation anG Irrigation Comnission, on
behalf of the Border ivers Commiszion (Few South Vales and
Jueensland), has been investigating an arees near Mingoola
for a dam gite, The purpose of the dam 1s to provide con-
tinuity of water su.ply downstream for irrigation, The
Cormmis:ion asked the Bureau of Mineral Resources to assist
in determining, by geovnhysical methols,; the denth to bedrock
in the river valley, The area investigated is in a narrow
nart of the valley, approximately one mile downstream from
Mingoola Homestead, and is about two miles long and 1,500 to
2,000 feet wice (Plate 1). '

The geophysical s urvey was mede during Sentember
and October, 155l by a party counsisting of #,R. Suith
(party leader) and i,J. O'Connor (geophysicist)., Preliminary
results ol this survey vere forwarded to the Commission in
Deceiber, 1954.

Additional seismic traverses were surveyed in Sene
tember 1955, by 2 Bureau onarty consictiang of Z.J. Polak
(party leader) and J.P. Piggott (field assistant). Results
of both surveys are included in this renort.

At the reguest of the Coumission some traverses
vere surveyed neer Pike's Creek and iole River, curinc the
1955 survey, to ascertain wiether these locations were vorthy
of congideration as alternative dam sites, The results oI
these investigations were forwarded to the Commission in iay,
1956, and are incluled as aa Appendéix to this renort,

The Pew South Wales Comiission supplied assistents
ancd undertook the topograshical survey of the traverses.

It is desired to acknowledge the assistonce given $o
the »erties by members of the staff of the Water Conscivation
and Irrigation Commission, and ¢specially that given oy lre
He4. Brice, C

24 GzO0LOGY.

The geology of this arca has becen described in a
preliminary report by Mulholland and Whiting (41950).

: The mein rock types in the arca ave gilicificd and
indurated nudstoncs, cuartzites and greywacke of Palacozoic
age., Along the river, those formations are overlain by
alluvium and scrce,.

The rocks that crop out alon:s: the valley and which
nmay scrve as abutments for a dam, coansist of hard, darl groy
mudstone, which weathers to a gofter, yellow rock,

On the left bank of the river near dem sites 2 and 3
(sce Plate 1), tho mudistones show evidence of shearing and a
clcavago has develoncd which strikes I¥ 30° % and dins steely
to the north-ecast., The strike of the cleavage coincides
approximately with the regional strilke of rocks in the area,
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" The overourden is here defined as the alluvial
éepodits, scree and veathered Palaezoic rocls, and the bedrock
as unweathecred Pzlaeozoic rocks,

Be . - IEATHOD AIXD BULPLEHET

(a) General description.

The seismic refraction techniguc, which was uscd
in this survey, is »articularly suiteble for shallow in-
vestigations such as the determination of the thickness of
overburden, The methol is bascd on thoe velocity contras
of elastic waves in different rock formeations,

An exnlosion sets up a wave train in the ground and
the trevel times from the shot point to ecach of a spread of
scismometers or geophones in line with the - -shot point are
accuratcly recorcc.. PFroin the travel time date thoe seismic
velocities and the cepth to succecssive formations werce
detcrmincd,

In scismie refraction work for cngineering problems
threc main Tformations arc usually distinguishced, namcly:-

(1) soil
(ii) weathcred rock

(iii) unwecatherod rock.

The goil thickncss is scismically determined and the
leycr of soil is ‘repnlaccd’ by an ¢ uivalent thiclness of
weathored rock, The aupplication of this "soil corrcction®
recuces the threce-laycr wroblein to a two-layor problcia

Consider & wave striking tne intcrfacc betweeon two
formations of vclocitice Vi anc Vo, Snell's law of Refraction
states that

s o

where iy is the angle of incidence and i, the anglc of
rofraction, If Vo V1 then ip > i1 and the wave is rciracted
awvay from the normal to the intcrfacc, Tor & certain critical
angle of incidcnce ic, the angle of refraction becomes 907,
sin i¢c = V1, end the refracted ray trevels along the interfacc
with veloVZ city V2, The wave 1is thcen continually rcfracted
from the interfaco at the critical angle i, into the formation
of velocity V4,

For & sprecad of cotectors such as D1, Lo, ete, (sce
Pig. 1 (a), »laced in linc, up to a certain critical distancc
Xe from the shot point 831, the Tirst arrivalz of encrgy at
the detcetors arc the direct waves throushh thic formation of
lower velocity Vi. For distances from U] greater than Xe,
the refracted wave becomes the first arsival.

0.3
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The shape of the time-distance curve (Fig.la) shows
a maricd ch‘nge at x = Xg. The slopc of the curve in »part

(i) is givea by 1
'\fl

and the slopc in part (i) by 1_
V3,

In cnginecring refraction wort, the "imcthod of
differciaces’ is commonly wuscd, In fig. 1b two formations
with scismic veloeities V4 and V2 arc shown (Vo 2> 1),
The time from a shot at 31 is rccorce. at G and 8p; the
reciprocal shot point of S4; the rccordcd seismic weaves
the paths S1ABG and S14DS» fOSOQCtiVOly. The time from
shot at 82 is rccorded at G @ad 84, tho rceciprocal shot

of 52; the seismic
. resnoctively,

and 82 D C G and s
glverns-

waves travel tiac paths S2 D T G and

fravel
a

noint

520484
Adding thc travel times for wnaths 51 4

B G

ubtracting tue travel time for jath S1ADLS)

(544 + AB + B g (520 + DC + CC 2 - ES1A + AD + S20)
(V4 V2 vy (V1= 72 ¥ ) ("1 v T1)
= BG ¢ @3 -~ BC

S
= 2GE - 2GE tan 1 o (1)

Vi cos ic vz

Substituting sin 1

2 2
c = V1, cos ic = /42 ~ V1 and tan g =

T2, 32

the R.H.S5. of {1) bccomes

W
OGE s/\/'22-V1 2
'Op

From (2), GZ, the
calculated.

Genth of the Hedroct below G can e

G.Llr
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If Vo 2> 3Vy then (2) approximates to 268 or 2ty,, bao
deanotins the travel time to bedrock V4 at ccophone G.

The procduct Vqtgm yiclds tic oedrocik depth at
Bcophone .G.

In this survey, travel times arc correctec for
surface elevations, The travel timcs are rcduccd to a
local catumn level of 115C feet @al hence the depths are
computed from this datuan level, '

The veclocity (Vy) in the overburden wes obtained
by dividing the depth to bedrock found from drilling data
by the vertical travel time incasured when using the methodl .
of differences, A comparison of thcse valucs of V4, with those
obtained by wecethering and normal sprcads aodpcars 1n the
section on results.

(b) Eguipment and ficld operation.

The eguipment used in the survey was a 2lh-channel
ABEM seismogranh, menufactured by the Swecdish Llectrical
Prospecting Company. The recording eguipment vwas mounted
in a cabin on a L-wheel-drive truck, Two geophone. cables
were used, each with 13 take-offs at 60-foot intecuovals,

Two typcs of geophone gpread were used, namely
weathering sproeads with 12 gcophones spacod 10 feet apart,
and normal shrcads with 23 geophonecs spaccd 50 feet apart and
one geovnhone as a reciprocal geophonc, Thc shot distance Lrom
the extrcme end of the woathering swreacd was 10 foect,
Weathering sproads were useG to obtain the thickness and
velocity of the soil, and the velocity ol the overburden bolow
the so0il., Thesc weathcring sprcacs were placcd along the
bprofiles at intecrvals of about 550 fect. The shot distances
from the extremc ends of thc normal sgi.rcads were 50 - 100 feeat
and 400 - 600 feect, The data obtaincd from the shortcr shot
distances were used to find the overburden velocity, The data
obtaincd from the longer snot disteuccs were uscd to find thae
boecdroek volocity and the travel tiice to bedrock at each
gcophone.

The -charge of gelliznite used for: the weatherirg
sprecads was ;> stick at 1 foot cepth, Por nornal spreacs Lae
charge was from 1 1b (3 stieclis) to 20 1lbs, dencnding on the
type of soil, depth of shot~hole (2 to 5 foct), and tho
distance to the veciprocal ~eophone, The average ratce of
consumption of gelignitc was approximately 4O lb. pcr 1000
feet of traversc,

Tnirtoen traverses wore surveyed by the scismic method
in 1954, TFour of these traverses, namely 4, 3, C and D
(sece Plate 1), are apwroximately along the contre of the
river vallcy from Ko, 3 dam site in the south to Mo.l dam site
in the north, Cross traverses X, F, E and Il wcrc surveycd
at cam sites 1, 2, 3 and 4 respcctively.

Intermediate cross traverscs G, H, J, I. and N wore
surveycd between dam sites o.L4 and Ko, 2.

In the 19595 survey, four additional traversocs
(P, 2, R amd 8) werc surveycd and threc of the carlier
traverses (F, G and H) werc cxtended. A Centmry 412-channcl
rafraction equipmont, Modecl 506 was used, the field wnrocodure
being the samo as in the 1954 survcey,

.'5



The valucs of the velocity V4 obtained from the
travel times to bedrock at the drill holes arc comparcd in
Table 1 with the values ovtaincd from time~-distancce curves.

TABLE 1.
. Denth Terti- T
rill} Station|bclow cal V4(=H) |Velocity from T/D cnrved
fole | Number {11507 Travel T) |Wormal Weathering
datun TIc  {(ft/sec)spread sproad
lcvel ()Y (T) (ft/scc) (ft/scc)
(€39 tigea )
8 B68 | 221 33.5 | 6600 6750 6000
gl ‘ 39 5650
5 K23 35 | 10 3500 3300
2 | B30 33 11.5 | 2870 6600 5950
8.5 3880
203 A38 201 36,5 6600 5150
L2 -1 5750
L0, 5 5950
302 A13 238 37 6440 6600 5400
3L 7000

It will be noted that the vclocitics obtained from
the time-cdistance curves of weathering snrcads are lower than
the correspouding values obtainced from nornal spreads. As tho
dopth pcnetration of the weathcring sonrcads 1s much legs than
that of the normal sprecads this indicatus thet the velocity
of thc overburden increascs with denth, This is further shown
by tho lower valucs of H nbtaincd at tae drill holes where the
depth to bedrock is - Tt small; c.ge. DeHeH at statbtion 107
aind the arill holec at B30, At the lattor drill hole the
velocitics measured from timc-Gistceace curves are anproximatoly
twice those obtained from travel times to bedroclk, The
values of H in Table 1 arc mecasuremcnts of the vertical
volocity :T"in tnc ovorburican, waercas the time-disteancc
curves give the velocity in a horizontal direction, For
this rcason thc valucsg of I wecwrce used for the volocity V4.

An averagc valuc of the T velocity obtainecd at each of the
drill holes, 8, B30, 203 anl 302 was used for traverscs K, G
F and E rcspectively., Tor traverses A and B, thc diffcrencus
in the valucs at érill holes worc smoothod out between the
holcs, On traverse X, ncar D,H.5, a corroction was madec to
allow for the low valuc of V4 measurcd thero., The valuc of

V4 obtained from N, H,8 was used for all traverscs to the north
of traverse X,

Plate 2 shows the dopths to bedrock along cach traverse,
as computecd by the ‘"method of differcnces’, and Plato 3 shows
the contours of tho top of the bedrock, Tablc 2 gives the
maximun depths {to bedrock and a mecasurc of the width of the
trough in the bedrock profile.
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Maximun cdcpth | Distance (fcet) over | Disktance bctween
to bedrock which the depth to 1200" surtfacec
Traverse | bclow surface| bedrock is .. contours.

(£8). > 100" > 50°

B 300 1300 1800 2200

g 202 800 >1050 1700

K * 207 700 1000 1700

L 220 700 10C0 1950

M 212 7bO > 1000 1950

5e  ACCURACY OF RESULTS

The accuracy of the denth cstimation (z) dencndés on
¥y 2 I

the velocity (v) and thc vertical travel time (t
Z2 = VL
a4z = Yvb) s + d¥t). av
t oV
= vat + bav
oraz = . VAt + avt = £1 + 62
in which a =Av, &1 = vat, 62 = avt
anc v
Az = »nosslblc crror in doepth
ot = " & “ yertical travul time
AV = " ” ? overburden velocity
&1 = crror in z duc to crroncous trevel %ime
62 = LA | R 1 overburden velocity.

§ ., is belicved to be an crror causcd by variations in
the soil thicknecss, Weathering s»reads were shot -at intcrvals
of avnroximatcly 550 fect to mecasurc tnc velocity in and thiclncss
of the soil., The =zo0il thickiness was then corrccted for, but
variations of the soil thickness over the 5H0-fect intervals
between wcatnering spreads could causc crrors in this corrcction,

Table 3 shows how thc vurcontage orror in depth docrceses
with incrcasc in depth. The valucg of &4 in Table 3 vcrc
obtained by considoring a meximun valuc of 3 milliscconds Tor
At and an average velocity of 6,000 f£t/soc.

,;f7



The possible error in veloecity, Av, incrcapes with the distanca
from & control point (érill holc), and varics with the difference
in veloolty mecagsurce at successive c::ll holcs., A8 the differ-
cnees in velocity mecasured at the crill holes arc smallcr in the
decpar scctions of the area, # v cecrcascs as the depth increascs.
Howavor, the travel time, t, incrcascs as the depth increases.

The ogtimatua values LOIUQV3 which wcre uscd to calcula
the values of 62 ia Table 3, ranged from LOO fecet/scc. at &
depth of 250 fect to 2,500 fcet/sce. at a depth of 50 feet.

Goy |&h |G |9 2 | e L2 R
50 | 18 21 39 78 #
100 18 28 L6 | LS

150 | 18 22 - LO - 27

200 | 18 | 16 3L 17

250 | 18 156 " 3L g

FProm Table 3 it will be scven that the depths to bodrock
indicatod on Platc 2 may be over-cstimated by morce than 50 wnar
cent in tho range 0 - 100 foct.

6.  CONGLUSTOS.

Table 2 and thce scetionsg on Plate 2 show that the denth
to bedrock is lcss along traverses J, Ky L, and M than it is
along tho traversc to the south of J. Hovwicver, oven on btrovopses
J, K, L and M thc maximun cogth is morc thanm 200 feut, Tuc
abutments on traverse K (fio.1 dam sitc) arc not as far apart
as on travorsos L and Il

The depths to bedrock along traverse X arc morc accurate
than those along traversces L and M beecausc therc arc two drill
holcs on traversc I whici were uscd to ealculatce the velocity
of thc overburden, The dopths to bedroclk in the shallower
scctions alony L and M may thercfore be less then indicated
on Plate 2,

7. REFZRENCE. .
Mulholland, G. 2t. J and Whiting, J.'.; 1950 - Preliminary roport,
- Mingoola Dam 3itc, Dumarcsqg River, N,S.W.

Watcr Congcrvation and Irrigeation
Commigsion (unpublizhed),
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SEISHID INVOSTIGATIONS AT PIKZ'S CREL

APPREDIX

£ A TI0L 21VoR

In response to an ephlicction from the Mew South
Waies Water Conservation and Irrigetion Commission, two
short additional seismic investigations were made in
Septeimber 1955, at Pike's Croeek and ilole River, the
locations of wnich are shown on Plate 1. These iavesti-
gations wcre made to ascertain whether the sites are viorthy
of consideration ag elternctives to thoce at llingools,
The Century 12-channel reflection e.uipment, }odel 506, wag
used, the field procedure being the same as for the main
survey.

(a) Pixe's Creek. The survey vwas carried out about

four :iles from the junction of Pike's Creek and
Dumaresgy River. The location of the three traveri.cs
gsurveyed is shown on Plate L, tocether with the
profiles along the traverces chowing cepth to bedrocls.
Results indicate tuat the overburden ranges in
thickness from U4 to 16 feet which is much less than

at the liingoola site. Pe(rock velocity is chout 15,000
feet per second,

(b) Mole River. The survey was made avbout ten miles Lrom
the junction of the llole anc Dunares; Rivers., The
location of the tuo traverces surveyed and the niro-
files showing depth to bedrocl: are illustrated on
Plate 5. The overburden ranges in thickness from L
to 18 feet which is much less than at the Mingoola
site. Bedrock velocity is about 19,000 feet per

seconc,



r !
zecooumwmox\ [warwick . PLATE ]
/
AMILE MILTARY MAPS QUEEN§LAND P
’I,/ N
s s {
Goonrndiwinde | |
oi0o0 a4 \\\ L / \
Pie’s CreeK| -3 3 Il L,,H,;\\ N
S o ST \
f A"\\," - Mole River Dam S:re . // ,
oo e )
28 /.Tenter(ne\d ‘ / ///
m | / |
7 N.S.W ! aM5S / ‘
MINGOOLA R \& / /@ W '
DAMSITE AREA - S
J‘e‘a,," 5 /\ ,/4, // / /
' g ° / ;7
I v\)o .7 / /
, Uraftcn e i3 0/ .
x .Gien[r)ncg ’ . / \44/ /// . .
. Invevell \\\ ///\_/ ) /'/ \s\/ / L‘ Zb
3ol INVERELL . |GRAFTON 1 [ macLean]
150 ° 151730 155 « 154
SCALE IN MILES
i
i SCALE IN CHAINS
‘ % 8 o 8 (6 24 !
‘E ~ r‘\‘s {
L f S il
3 CONTOUR INTERVAL 50 FEET !
;;’ DRILL HOLE ® D H 203
— / 5 SURVEY STATION C 37
BORDER RIVERS Z
COMMISSION"S CAMP v : BENCH MARK © s8mMl
{ \ . DAMSITE
| \
/——\ \\ \ SEISMIC TRAVERSE (1954) +—— - — —
" N SEISMIC TRAVERSE (1955) — - —— -
/\f\ ~ ROAD
\ : L
N : ~ e T T
R Y } RIVER T
) /\" © SURFACE CONTOUR e 1250~
(/ \‘// .
SEISMIC REFRACTION SURVEY OF THE
. MINGOOLA DAMSITE AREA, DUMARESQ RIVER, N.S W
LR LA
T .
\ GEOPHYSICES LOCALITY MAP, SURFACE CONTOURS,
| POSSIBLE DAMSITES AND SEISMIC TRAVERSES
Gig4—-6

Geophysical Secticn, Bureau of Mineral Resources, Geology and Geophysics

i
r




PLATE 2

DEPTH TO| STATION TRAVERSE "p" .
BEDROCK | No. . N (V]
IN FEET & e ;
g Z % 2
© | H | = = x =
| | | \ . " N | 1 | 1 1 1 i 1 J
25 | €47 il = DATUM LINE — — — e —— . DATUM LINE
- 00 )’
32 E46 / l — (6400)% OVERRURDEN (6200) '
60 | E45 / | z .
60 | E44 AR
. | /o (16500)
8 k43 j | BLDROCK
100 | E42 /ool U=y Ton E—
W' 3 QO — A
: | 3 . |_ O - IOV ON®o My
N3 | £4 jog e2 gy e2dQghidiifaacanaasarsdiysygag
126 E40 / ‘-’_*i n
O X
144 | E39 ~ : A e R T I B SR A AR S T NI S S T B s B B C RV S RN
153 | E38 , : Eé;Eﬁggcﬁw“mmmmgﬁgﬂﬁmmg@_tﬂﬂﬁ900 |
/ k Q @ - DEPTH T0] STATION DEDTH T0 STATloﬂ DEPTH TO| STATION
174 E37 l l BEDROCK | No. BEDROCK | Na. BEDROCK | No.
IN FEET
178 | E36 i - \ 67 | G35 i : IN FEET IvFEET) |
: | K
/ 2| K 2 L2 _
214 E34 I . I 70 ©32 | l |
| 70 | K3 o
a1 =) l I 73 ©32 | [ DEPTH TO| STATION 80 | / ! -
. | . : KA ! . 4
220 E32 / [ 73 G 3| ; I BEDFDSCK No. / | -
. . i (N FEET ,. 100 5 = | 70 5 ' :
232 | E3) / | DEPTH TO | STATION DEPTH TO| S TATION 70 | 630 { ~ 7 K_ / E | - | i
25 | £30 / I BEDROCK | No. BEDROCK | No. 64 | c29 ! f DEPTH T0| STATION 2 | ¥e _ / g | | 81 Le / & '
| =] ] IBEDROCK | No. J?2 & ! Lo Pos
266 | E20 / l IN FEET - o IN FEET E 70 28 TRAV " g,/ %l““ FEET , ; 131 K7 C_J'g!/ l 4 | 90 L7 / ; ‘
276 | £28 / ~ | 231 Fai l a > / 275 | st n 33 | G27 %\ 4l i 5 al 147 | %8 8[ | i 103 | L8 / | DEPTH TO| STATION
— S~
29I E27 / g L 247 F30 | S 260 | S2 ; 65 | G2 o / | H?2 53 Ja I‘(Q\ 154 | K9 / , 129 | Lo / l BEDROCK| No.
o ! o) o ~ A
300 | E2¢ | - Rk 244 | F20 | < 256 | 53 2 -~ 60 | 51 o =gl H 3 g GO | Js < V56 | KO , | 135 | Lio Vs j | IN FEET
i e = | : . '
2 | El \~\ ! 234 | F28 I\ = : 238 | 54 & Z sg | G2 3 2l 8/’ 3| Ha ('_1/' | e |06 I 1G4 1 K / | ST b / | n2. | M0 / |
28l | £2 - | 230 | F27 | ™ | 250 | 55 s6 | o3 2 11 52 |15 ral 5 | V7 = 179 | K12 j ’ 195 | L12 Y gl- 130 | M2 ; -
272 | E3 \! | 240 | F26 { i 262 | s6 72 | ca IZ11 70 |He 5 I 73 |8 g/ | 186 | K13 / @I 220 | L1 \ 8|' 150 | M28 / \l
)"‘ Q e . (o] \; | -
276 | Ea \ 01202 || 236 | P25 270 | 57, a cc | cs | 2l oe | n7 8,*!' i 23 | J9 f | 206 | ki | S L € 24 | L4 | | | 158 | M2 / i
JH. H. . ina ; . -H. ‘ @
254 | A3 \ | TRAV. "A™ ‘ 250 | F24 f = !-TB;Y 267 1 38 FTRAV. BT g 6 TRAV. "B"// L 96 | H8 TRAV. B"l' I'— 106 | J10 / [ TRAV. “B" 227 | B6S \ | TRAV. “B" 206 | BB8 -\ ’~TRAV. "B 1 163 | DI7 / © .l_ TRAV. D
24 | Ee | ° i 255 | F1 | ! g 1287 262 | 59 o X 70 | o9 | 93 | HO [ SRR / i 195 | Kl | | SRR , 185 | Ml j % |
[e) < ' ' X | ,
s0 | E7 . MmN ' 23¢ | F2 \. ~ / 262 | 510 m i 05 | H 10 : : 136 | J12 | 68 | K17 167 | L17 : : . 208 | M2 : :
w, B | | AN | 5 - | e8 /oo eelus |/ | 2 e |v \ | | | |
190 E3 m \ o / e 195 F3 !} S ™ L _ c9 o 132 H i / , / , - KIig % o~ % 141 L18 ‘ : : 212 ; M3 \ .
143 | ES SHEN % ;4 - Fa .1 278 | S12 = =7 | e 5 %0 | H12 o ; g Tlp | 193 |\ JuM /~ | 100 | K19 S \ & N 137 | L19 o4 ; 195 | M4 \ }
\ - < [®)
j03 | E10 5N m bz 140 | F5 m. o o | 295 |53 S % 59 | His | B B 017 | 209V 8e | k20| X TV % |0 - L2 m\ o Zew 75 | M3 : :
o \Z [ ° o< , c m 240 | 61l - 2/ @ %= | l Slo o m < ¥l C \ |
e - : o | @) %
< x l = -
- F13 I 124 F8 \ g lm 281 S16 - 505 G4 24\ H e - 216 | J18 | /9: '\ 45 K23 E; \\*\ 57 L23 \g l m | 158 I M8 g \ :DCUB; l;
| = | < | ‘ ! | . o]
se | e BE | Eg \,\FZ” 2 259 | s | ) . o | s S |\ | 288 | Hi7 r 200 9ie e $1¢ 20 | x24 N 80 | L4 % i "7 (M9 = é@; I?
> o | o . ! "o < i i
39 | E5 j 2 14 | fFio . 8 26! | 18 |™ - 202 | cie ¥\ [ 275 | Hs 96 2o z N e el |L25 " Y o fmio z |
(e ~ (@] . — C < > ! i ‘
57 | Ei6 \ e Fil «l b 257 | 519 |m 087 | Gi7 TRAV. Q" 282 | H19 321 g\ z o 5 o L 106 M \ |
) . C "oy ’ . o > ; :
5 z . e ! - " . fed J23 | x h — E< 89 | MI3 :
> = 55 | Fi3 | 276 [ S21 _ _ 278 | G0 | 278 [ H2W c \' g , - - { \ 1
76 Fl4 - - | 267 | S22 | - y g 261 | c20 TRAV. "R” 272 | H22 S 127 ) J24 \ ‘01,. \ a =4 73 j M 14 \ ‘
TRAVERSE "E” 79 | FI5 =t \ 260 | 323 %) § IS 243 | 62 || 280 | H 23 * TRAV. "R” 125 1 J25 ' ' _ 72 M5 .\ .'
o| | 5} * T . o 54 | MG Y
84 | FI8 S 250 | 524 249 | 622 TRAVERSE “H" % TRAVERSE "J” & i L AN
| 2l 3 ~ | , 37 | MI7 .
88 | FI7 238 | 325 047 | 623 i c £ . - ) g
63 | FI8 TRAVERSE "S" 261 | 624 : | = %2
l'_ L1 ve * =
45 | FI9 71625 gL = > TRAVERSE "M =
o o 67 1825 5 |" TRAVERSE “G" z = =
22 | F2I c Z
< Overburdan =
20 | F22 - 5
w 25 | F23 Z. TRAVERSE "N (6200)* " y y
¥ TRAVERSE "F" & % S AL o Z x 5 * 2 3 5%
> n o e - ——— b v e i e et e PR . ; '
E_g % o STATION  NUMBER N2 N3 N4 N5 N6 N7 N& NO NIO NIl GIO Z w % > E-—, % 5~
_ S e . o o @ N - . ° x ~ } :
S x o DEPTH TO BEDROCK IN FEET ? SURFANCE x z . - : . x 2 F v
. - SV RFPACE, -z DEPTH T DLOROCKIN FEET| 200 248 222 230 226720 200 185 18 162 160 | A - . B W T A i SURI ACE e, S FE SURTACE,
DATUM LiNE # m— ) e § E——  —— . Sm——— — — 8 e @ — — — R S — f —— B e e & nd—— —— ) e § A B s . e 8 et R e i §‘s-a—-0——-—-_*.—-———-‘.—-—--—“.__—-___._n —_— [rre— - v & e B e 4 i @ i — &—;—‘gol‘)) 50* y . et R e e e Al e e ettt Rl D A P — eaney S el - DATUM L‘NE
0 S 52 ‘ , * I - -
(6600) OVERBURDEN .’-‘/' -\.\'\ ( ‘)(\ VERBURDEN (5400) OVERBURDEN . . OVERBURDEN .
o - e e . . _
. % P= L _ * * (6900) (7100) (6500) (6700) (7500) (7500 (6200)
. 12500 SO0 ~. : 6700 6400 3 00 5350)
(7060) (5350) (6000) bH 203 (5850) = — (12500) QOWOT 3 N ROC W ~ . ( ) (6400 S e (6700) (e000) ©350% ¢ |
D 202 e T N~— B e (16500) T — o . . e e —— _ S e . e e T
T — e e T T _ TS ~ ' - e — . —~d— e T T e e T e, T ) I e T (18,000) BELFOCK
T~ o (17000) T~ TN ~ T : (16000) ST ! (18300) I (17500) (15300) |
\\/( 2500) i S ) (18,500} ELDROCK (1710C)
(i6000) | BEDROCK ' !
‘L- - TRAVERSE A" T —— . _— . TRAVERSE "B" , o | =J[= ....... o . TRAVERSE “c" . - TRAVERSE "D -
— I - e —— e - ; - - - o~ _ , - - _ - - - v ) o o - -~ - 9 "O —_— Nt ~ _— \ — N e o r. T
= O 0 N Q,Qgg‘@gr\goo ’\"an@r\uo@f)_Nrﬂ?Vn\or\oONNm,tm\gr\oo 9:93399!}_§Q‘_O<\NMVWSLQ@O—meﬁw'\tﬂmo‘m <t O N 0 g O o 1 g N 0 O 9 o N mxor\o(@'r\\)'\wmwm@r'zoono oy T W N O D o r\‘“\flcry,/gt\“o—’\lmq Q:':'L’H‘Q‘QE?Q’_{’J ‘f:;"‘i(‘fgmur\d)@,( -~ -~ Y — N et W~ 0\9—'1"'_"‘.!“3—9’.\:@2?- Nmro, =
5 2 <<<Hq<42422222222222242422222@@@@mm@@gam@mmﬂmmmmgaoiggggmx;eogQQ?ng&QE@ZZEEZE’)BEgﬁggg223232228322g£§£333$@@SESEQ;BS@gggggzgﬁgggggamggguuuup8533u00uuUUQUQSWUSUSSSSSJSUBuSSSD@QSO S aoa caononb6baaAandacdccddd
w
Mo w B T - T T T T N — - J—
SRR ~ O O N 0 = N @ @ > © o O O ¢ Q2 QM N D O N g~ O D _ < <+ = o~ O~ Y N g 0 o) o < Qo ~ Y — — W D 5 D NN BN — WY o~ OF 3L O a3y o X g D NI B A S Lo %, = o 0 o N S) Don=n ¢ 0 n88n a3z o 0 D ™ o o) TSR o
EESRARQNERTASNRTERAN2SR2282¥E 2533018 11 E8ITTILQRR 2RI RRIT 28R n23 9N/ 8823883823232802233e33580228888 2882883308028 223283588883858288¢2823z8C208RR3888 v 1521833328328 8 1282838252888 12188532 8828582828333 8%2 1 2332358523253
&8zl v N o~ &N NN o~ N N = QN N J o~ o~ It Y] cN o~
TRAVERSE "Q” TRAVERSE "R”
X -z 0 ;
> > : SCALE IN FEET
=3 < 2 >z =
o o o o SA I e — T —
URFACE o o o '
DATUM LINE [ — ._—('*aoh)‘*'h‘—'_ﬂ.—'__':‘_:h{ih-'_‘_'ﬁ'(To'o—o—)*q—k e N VI LEGEND 200 100 © 200 400 00
10 oo — . _
1 (2000) (\Ooo)* (4000)* (Hoo) (6500) SEISMIC VELOCITIES IN FEET PER SECOND SEISMIC REFRACTION SURVEY OF THE
(7400) (3500) “oooy*
: \ % VELOCITIES MEASURED BY WEATHERING SPREADS .
OVERBURDEN(6700)* -
* * _—— SEISMIC SURVEY CARRIED OUT IN 1954 MINGOOLA DAMSITE AREA’ D UMARESQ RIVER’ N. S. W.
(7300) (6600) £ R. et
—_— SEISMIC SURVEY CARRIED OUT IN 1955 GEO.PHYSICIST ,
P I L N
e (1600) e - SEISMIC PROFILES SHOWING
(10700) (10700) LA (22000)
BEDROCK
| DEPTH TO BEDROCK
T .
FS 3 SN m g g N RO D= de Y0 Y0 aAaNANL N oo O N O a 2 = '
.;—() O 0o o O g O C ¢ o0 oo o C o 0o O ¢ O O C OO0 O ¢« ¢ X @ o X o« X X ¢ oy
22y o o o ™ o ~ O O N e w oeB o~
=gl >0 xw2;3 2T eoIIFIRLEALNN2e & v NN Y 0 2 N o w9 9
5 g Lo 00 e 0 2 T AN 22 NN N~ A 3 < X g &N 0 L2 ~323k93 A
o - - — _ N

GEOPHYSICAL - SLETION,  BURT AU 6f  MINERAL  RESOURCES, GEOLDDY & GROPHYSICS.




PLATE 3

poot N
0009 N

B 98

<’o
/00
So
TRAVERSFE 7*“'02&
/90
/50 150
/100
/oo
o
N
S
'3 v
. lg A
g - ‘ ' ‘ SEISMIC REFRACTION SURVEY OF THE MINGOOLA DAMSIT R 2
& R L SCALE IN FEET | - £ AREA, ‘ci;
| o 200 400 . 600 | DUMARESQ RIVER, N.S.W. $
 CONTOURS OF SURFACE OF BEDROCK

CEOPHYSICIST

|
(FIGURES ARE DEPTHS BELOW DATUM LEVEL CI1509)

0003 N

00OL

| G 184-9

OoogN

!

Geophysical Section, Bureay of Mincral Resources, Geology and Geophysics




DEPTH TO BEDROCK

—

1245
L /R32 -2
12/6 ¥

PIKES CREEK

12019
reoo-#
wero
IB22 -2

STATION [ - N

fDEPTHTO_BEDROCK‘ e ~

IN'FEET

1247 7

12358

PIKES CREEK

7999
1200 €
e’z 8

IEIE-
123/ 0
/1220 F

STATION -

N ses0-3

9

IN FEET

15
14
16

TRAVERSE C
—

i

12077

| SURFACE R.L.

)
J

3
z

o
3
o
/N

12004

PLATE 4

Taie HORET
A NET

| PLAN SHOWING
i SURFACE CONTOURS
" AND SEISMIC TRAVERSES

e

‘* 1

~  ~~ALLUVIUM AND ELUVIUM

/I;L;BEDROCK

CI,IOO) SEISMIC VELOCITY IN FT/SEC

21k

120/-2

STATION

DEPTH TO BEDROCK
INFEET | _

SCALE LNo FEET

400 600

i GEOPHYSIZIST

HORIZONTAL 100 o 100 200 . 300

CONTOUR INTERVAL O FEET

SCALES IN FEET

VERTICAL 25 o 25 50 75

SEISMIC SURVEY AT
PIKE'S CREEK, QUEENSLAND
MINGOOLA PROJECT

SEISMIC PROFILES SHOWING DEPTH TO BEDROCK

G 1848

i
t
!
EOFFHYSICAL SECTION SUHEL., QF MINERAL RES URCES GFOLUGY AND GECPHYSICS J




PLATE 5
o@
wi
2
o
_1275
< TRAVERSE "A’ —— w
r -~ 0
\ | SRR =
i \~_//1
\ | (100 . ,, ,
(19000 - - . -+ . R . /o, /9,000
\ e T T T i
_\\ 77777 - T |
> L= —
l) — S
\ B ) - N ™ o ~ NOY e © - N n 0 :
ST S T, ____ SURFACERL 3 - > LT N > b > - > 1225
/'!—\\\\x,#,,//ﬂ ’ ' . ‘ . //// . o R -—
' o S / S STATION - o p € 0w ~ ® o Q -
RREERCEE e o e DEPTHTOBEDROCK =~ o @ o v % < < < o <
e, o T T _— e . Sl | IN FEET ____ - T : - 3
e S ‘ Ls | . L1300
> \ TRAVERSE "B
[2 4
~ SN o~ I
2>
(1,100 a
1 (15,0005 ul s
0 ‘
2 i
e , (19,000 ‘
! ’ -1250
i
; o Q 0
! 2 S N A N R ¥ by DN o N iy 2
{ SN TR SN S NN SN SN SRR S S SRR SR |
. SURFACERL. % > > S b > s ¥ > ¥ > > c _ L2235
[T T s T e e e T T o L T
STATION - N ™ < n V.t ~ © o =
DEPTHTO BEDROCK o o =, "o ¢ ¥+ ~ < §
INFEET . _ = T o . ) I et ol
»
1
SCALES INFEET
5 - s HORIZONTAL 100 o 100 200 300
' : " ~~/ALLUVIUM AND ELUVIUM e ™ S— . — -
e VERTICAL 25 o} 25 50 100
| _:BEDROCK
(1100) SEISMIC VELOCITY N FT/SEC
SEISMIC SURVEY AT
MOLE RIVER NEW SOUTH WALES
7 MINGOOLA PROJECT
g’ / -
PLAN SHOWING SCALE IN FEET Z /OM
SURFACE CONTOURS AND o ' , SEISMIC PROFILES SHOWING DEPTH TO BEDROCK
SEISMIC TRAVERSES 2 oo e GEOPHYSICIST
CONTOUR INTERVAL 1O FEET i
GiB4-7
=3 CAL / ERREYl2 Al A s v 7. (a4




	Front Cover
	Title Page

	Table of Contents

	Abstract

	Introduction

	Geology

	Method and Equipment

	General Description

	Equipment and Field Operation


	Results

	Accuracy of Results

	Conclusions

	Reference
	Appendix

	Illustrations

	Plate 1

	Plate 2

	Plate 3

	Plate 4

	Plate 5





