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ABS TRACT
The Pallamanna Fault is a Palacozoic feature on
the western margin of the Murray Basin neary lurray
Bridge. Geophysical methods were used to delineate
it and to estimate its throw. The results suggest
that the fault zone itself is steeply dipping (700 to
80°) to the east but that the associated fault scarp

has been eroded, in some places more severely than in .
others. The throw appears to be of the order of 100 m.

INTRODUCTION
AAt the request of the Monarto Ievelopment Commission
on the advice of Coffey and Ho;lingsworth Pty. Ltd., a
geojhysiéal prograﬁme>Waé undertaken to mep the Pallamenna -
‘Fault~at the eastern edge of the lonarto area. '
| ~The Palldmanna Fault 1s considered to act to a limited
extent as a line source of rechurge to the aquifers between the.
fault snd the River lurray (Bowering, 1975). Increased run-off
via the Rocky Gully and Presmimma Creeks from the Monafto area
is exﬁected as uroan development takes place, and holding
reservqifs may'have to'be‘éonstructed on these creeks. Therefore,
the position-of the fault is of>considérable importance. |
‘ 'GraVityAmeaéﬁrements were made initially to outline
the generallstrike and position of the fault. Seismic
Arefracﬁion traverses along the two éreéks helped locate the
faﬁlt positions on these creeks more. accurately. Later,
electricgl resistivity meaSubements;sérved'fo corroborate the

seilsmic snd gravity results.



-2=

GEOLOGY

The Paliamanna Fault is a Palaeozoic feature running
.northQsouth along the-western marginjof the"Murrey Basin neaxr-
_Murray-éridge. It has been formed by'dewnfaulting ef a basement:-
bloek; 'The.doWnthrow is to the east, where traﬁsgressive_limestones
of the-Mennum Foruation (Tertiary).end Recent sands and cley.
cover the basement rocks. UThe basement rocks exposed on its
western side consist‘oi migmatites, schists, gneisses.and‘
: amphibolites of ‘the Cambriaananman%ee Group.
o The llmlted borehole 1nformatlon avallable indicates .

that the downthrow of the fault is in excess of 50 m..

o ’GEOPHY$ICAL METHODS USED
(1)‘Graviﬁy |
‘ Five gravity- traverses (see Plan No. 76-197) were rade
between and nearby the Rocky Gully end Preamlmma Creeks in the
vicinity of the fault. All traverses were levelled and tied to

‘benchmarks 7964, 7965, 6727/1945 and 6727/1725. The datum used
"is MSLﬂA(fort'Adelaide). The*treverses were plotted on sheet |
Nos. 6727/3, /8 and /43 of the S.h. 1:10 000 orthophoto series
‘ (Beuth‘Aust Dept. of Ldnds, 197ﬂ) for norizontal control.
otatlon spac1n" was 100 m.

The gruv1ty meter used was e bhdrpe Prospector serilal
No} 201 w1th a calibra tlon constanb of 0.0999(%) mgals/div.
(18 8. 75) A‘The ends oi traverses were tied togctner and’ thence
Lo the hurray Brldge gruv1by staulon, 68 I0.0017," for which the
iollow1ng aata are avalleble | | |

elevatlon

1}

20.717 nm

9797%7.61 mgals
+35°07'06"

observed gravity-

latifude



The duta were corrected fdf drift end network erfbrs
‘were adjﬁéted by a process due to émith‘(19515.(éée‘Plan1Uo.
512123). S |

Bouguer gravity values Qére derived from these data..
by apglylng the elcvutlon Bouguer and ldtltudL corrections..
Because oi limitations 1n tlme terrgln corrections were nqt
made : these‘may be of some slgnificance in the Rocky Gully Creck
. A _ L - A .
A density of 2. oL &ms/cc was assumed for the Yanmantoo
Group metasedlments ‘and for the Tertlary limestones and more
Arecent sedlments a denulty of 1. 9 gms/cc.

Tables of the Bouguer 5rav1ty values appear in Appcndlx

Te

..(2) Seismic Refra ctlon : o v

Two traverses-were'made, one - along each creek bed..
Each traverse consisted of_twd'spreadé each of 24 geophone
'statiohs at 16 m intervals, the traverse-length beiné therefore
460 m.'_Shoﬁs were Iired at intervals along each spread to give
a multiplicity of travel times for each geophone station.
'_Seismic'records wereAtimed to the neafest 0.5 msec for first
arriva%s of energy and results were glotteq on time-distance
graphs. These were analysed to determlne the varlouu refractors
Ppresent, their velocities, and the depths aécbrding to time at
Which‘théy lie beneath each geophone station. i time-depth -
sectioh was.produced, and this was converted to a'depth'section

‘using the measured velocities.

(3) . Electrical Resistivity
In-order to resolve .certain ambiguities in the seismic

section, particularly concerning a possible 1900 m/s refractor on




. Preanimma Creek, expanding depth probes were made.downstream from -
the fault, one near eachlcreek. :The’Schlumberger electrode array
was used. | ’

Although the.data»were'poor, these provided soﬁe

confirmation of basement depths.Iro the seismic and gravity work.

_ _ 'RESULTS
(1) Gravity |
' | Ali gravity profiles showwrhe shape characteristic o

ofla fault (éee»Plgﬁ No. 76—499);-although in some cases the slope
on the upthrow side shelves éff'more siowlj, implying a possible
er051on of the fault scarp back from the fault itself. Istimates
of tne naximum value of the horizontal &radlent (see Appendix 2)
were used to locate the trace of the fault at ground- surface.
Lstimates of the fault parameters (dip, depth, throw) were made
erom'the.grav1ty profiles. The theoretlcgl grav1ty due to
models deriVed from these Wés compared with the original data,
and addustments to give a better fit were made where necessary
"(see Plan Nos. 812124 and b12125)

_ ' The results 1ndlcate that there is_a thin cover
(0O m to 5 m) of less dense materiél (soil or weathered rock) on
the upthrow side; that tae fault zone 1tseli plunges at a steep
angle (7o° to bOO to the east), but that the fault scarp has been
eroded back 1n pldces and that the total aepth to basement on the

downthrow sldc is of thc order of . ﬂOO M,

(2) uelsmlc Refractlon

'ihe seismic depth profiles are snovn in Plan No. 76-198.
Other refraccors encountered'have veélocities in the

following ranges:
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[T e
SPADLE A

.'gggggl , . Velocity Rengme

I . 300 - 700 m/s
I 850 < 1 000 m/s
III 1400 =1 500 m/s
v 1850 - 1 950 /s
v :“ 3300 - 5 600 w/s

' + The boundaries between refractors from Groups I and II
are indiStinct- the. refractors themSolvcs probably CODSlot of
50115, sends and clays of varylng aegrees of compaction dnd
m01sture.conbent._ Group LLl refractors are undoubtedly wedthered
buscment rocks, occurrlng as they do over outcropu of b~sement
materlal. - Group IV refractors cannot be 1dent1flcd wi th certainty:
| they may elther be water-saturated unconsolldated sedlments, or
'jl;me ones of the Mannum Formatlon (whose veloeltles have been
" found to be in the range 1 300 - 1800_m/s elsewhere - Nelson
(1973) ); or‘both; Groupr refractors are certainly ﬁnweafhered
rocks from the Kanméntoo'Group. | | - |

Rochi,Gully Creem;

The 1n1t1a1 downtnrow is well deflned on thc seismic
.profile; A unqry drop of 50~m in basementeleve; occurs. at the
westerhfend‘of the traverse, Wiﬁh‘e more gradual slope thereafter-;
| to 90 m at the eastern end of the Lruverse. - Up t0.10 ﬁ of
. weatherlnb & 440 m/s reiructor) occurs where basement rocks
,foutcrog.4 This muy be expected to contlnue beneath the 1 955 m/s
idyer on the downfaulted‘side,'but it cannot be detected from

first seismic arrivals.

Preamimma Creek

There is no abrupt change in bedrock configuration .




‘lévef this treverse. Rather, the bedrock slopes downward at
- angles geherélly of less than 20°. Thls may be duo to erosion
of the faﬁlt scdrp, in which case the fault 1tself’may}be
further downstream. B | o
| Note the 4 850 n/s layer (Group IV). In fact, this
is repreuentcd by only a few 901nts on thc tlme-alutance graghs
and is very hard to reco5nlse (were 1t any thlnnor it would form
“bllnd zone") However, as oecn ‘on Lne ‘'section, its thlckncos
| may be con51de;able. The travel lees Ior the sectlon shovm havc
been calculdted using ray pMuh mothods and mutch thc actual travel
tlmea very well, affo;dlnb some gonflpmatlpn of the layer's .

existence. The electrical resistivity tends to corroborate this.

(3) 'Eléctrical_ResistiVity“

- Rocky Gully Creek

Interpretatlon of the depth probe here glveu this

dlgtrlbutlon N »
- Resiétivizy . Thickness ' DeEth. : :',_  Rock Type
4% ohm-m . ‘A 0.84 m:_"  . :O Am ) Dry to moist gundJ s0il
S o S - - and/or calcrete corres-
28 M 19.3 m. -~ 0.8m -~ ponding to velocity
RPIFEPERNEE - L L ' groups I and II.
2.9 "o S 82,3 m . - 20,1 m " | Mennum Formation?
‘ . » s . Velocity group IV, _
4.5 - . 102.4 @ - . Kanmaentoo Group - basement.

(mey be weathered)

This implies ﬁhat bédroc?'lies at abou“'102 m, but.
the éffeétt of electrical anlsotropy may reduce this estimate
by as much as 20‘; to 82 m. R |

| The 2.9 ohm—metre layer : &SOCldted with the 1 955 m/s’
1aycr suagustu a high pOIOblLJ material °aturatoa wlth sailne:

waters (& 000 - 10 000 ppm* p0051bly).
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Preaniuna. Creek

Te following resistivity distribution -is interpreted:

oy . s

Resiétivity - Thickness =  Depth L Roclk types
22 ohm-m - - 1.35 m 0 m  Dry to moist Sandy soil
_ _ - - B -+ and/or calcrete.
2.2 2.9 m 1.4 m Clay? ’
8.8 " 11%.7 w 4.3 m Mannum Formation?
infinite - 119.0 m Kanmantoo Group rocks.

This implies that baSemeﬁp,lies at 119 m, an estimate
which reduces to é5 n after applying'a COfrection_of 20%, for
" anisotropy.. o o |
| The 8.8 ohm-metre léyer suggests that groundwater;is

.léss saline here (possibly 5000 ppm*).

 CONCLUSIONS
. The fraéé Qf‘the-féult'at ground level has been mapped
ffbm meaSﬁrements of the méximﬁm hbrizontal gravity gradient .and
by seismic’ observations. - | | |
(1) Grav1ty measuremcnto 1mply that the fault
| '(a) has a throw of the order of 90-100 m,
1(b)' plunges at angles of 70 80° to the east,
(¢)" has a gcarp which has bcen eroded back in
placog._j;'
‘}1(2), belsmlc mcasuroments ¢ley that the fuulb o&er the
‘traverseo made | . '
 ;(a) -has a'throw'of 70 m to 90 m,
'j(b)A.has a scarﬁuwhich”has been eroded back at
- Preamimma Creek,Abut which iéstill gquite

" sharp at Rocky Gully Creek,

Estimates of salinity based on work done on limestones in the
scutheast of South Australia - Nelson 1972. These tend to agree
. with Bowerlng S Work (Bowerlng,1975) . S
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(cj:’at dépths of 20-40 m on its downthOW‘side-a_'
9 900 m/s‘layer'exists which may‘be'thé'Ménnum'
Formaﬁion.- A
(3)  Electrical résisti#ity méasurements'indicaté a
 throw Of‘up to 120 m, but the éffects of‘aniSOtropy
may reduce this estimate to.95“m; |
'.The 1 900-m/s_seism;d refréctor has beennequated to |
' layers of low resistivitj,’ihdicating that grbundwater is quite
’ saline; .The éalinity appegis td.be'greater in the vicinity of

the. fault a% Rogky Gully Creek then at Preamimma Creek.

1st April, 1976 < . . T /. fmrson,
RGN:ST . - ... .. ghopsysToIst.
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- APPENDIX 4™ 7.

TABLEb OF BOUG’UuR (;RAV.[U.Y VALUEb

‘"‘(Bouguer den51ty used is, 2 74 gms/cc)




.Statioﬁi‘_Latitude

" PALLAMANNA FAULT

UULINE 1

Longitude

Llevation

'  _ (m)

Observed

- G

gravit
(ngale

‘Bouguer

5

VOO PRS0 ]

359061 54

0652
06! 54_:1

S 06'SeN
0657

A 06' 59"
0700

07'02%. _.

071 04"
07105
07! 07"
07108

07'10™ .
07'10" " ¢

0‘7 1 /IOH
071 10"
. 071110
0’7 1 ﬂoll
07'09”
S0P 108"

- 0pro8"

"07'079

139%131 21"
S B
15128% .
131540
13550
131590

1%L

B ETNCT

CA3ragu.
S B g
131560

5159w
T AL O3RN

A4t 5H

141/}9{1 :
U120
127N

. C AT BAN

R IRE YL
‘:14140U-;

410"
4141,

724765 -
s 74,709

67.643

42,998

U B6.478 0
S B4.208
32,403
. 50,097
1274269

24,791

S 220717
W 20, LG

~18.209
A7.447

. 56.187 - -
51,285
U B5,235
42.095
41,997 -

216,816
'iﬂ17;849

97975084

750.61
750.62

721.87 -

753.99
754 .88
255.95
- 756.25
736. 54

725.60

726.15
756 .61

757.00

75757
757.92
758.50
728.87
75954
75956

7359 L4

399,02
. 798.76

~ 9.83
- 9.95
-10: 20

~10.36"

~10.49

-=10.60

=10.71
-11.0%
-11.06
-11.62
-12.%8
-12.57
-12.38
-12.46

-12.57

-12.56
-12.80

=13, 14

c=12.477

-13.39




PALLAMANNA Fa me

b oLIng 2

. Observed. Bouguer

UTQStafion"'Latitude - Longitude Elezg?ion' gravit Tavity
' o SR ' . v(mgalsg ' mgalsg
 '93, 557061 74r 1599 131200 40695 979757.18 = 9.75
2 .. Oethmn 3 Sedm o B 22 710.03
5 L 08'3ZM . a5tpat L 34657 757.64  -10.4k
ko 06'330.. . 43ise T Balofy 930,93 -10.48
5. 06'351" " Ua31ghc 340931 93801 -10.60
6. L 06'35n. 4):452 31,900 938.08  =10.70
g 7 0e'hM . 13r50M.. . 28.070 757.75. ~12.19
C9. et 0BYBAM L. 3tBar o 26033h 959,28 -12.43 -
I CaprBon - 24755 757.61  —12.4k4
AT 06'3EE . ABrOBN T 230545 . 059.97° —12.54
CEooEm Eme 2 2l im
Ak 06'39" | amiaen ¢ 20108 R A
slTAs 0 08EgM L amigon C 19.0%2° ¢ 939.07 -12.18
S SB . 06'EOM L aat2ot 19,906 o 939.28 -12.21
Jz gg.ig,, SRR 12:39:: Lo.o16.841 0 739038 —12.54
19 L T 06rusm 44?23* : ~127g§g« | *;ég'gg _1§°4§"
20 enogwBn o amdbn o qaion - 03818 1h5i5
Ln2d T 06raBt U quiagn o 43,586 "759271":12153
S22 oensbi o atson L2981 939180 -12.97
25 . -06'4'6‘,l~ S Awrsan e 12,359 739,81 -12,90
2 OGN L RISON L ARl 759.88 12,97



PALLAMANEA FLULT

15,

046

759,41

LINE 3
Lo o . L Elevation ..Observed Bouguer
© . -Station Latitude Longitude - (;> , gravity 'grQV1t§
o o (mgals{ (mngal
00 35°05 Lgn 499°45 16" . 65.230 979737, 7% = 9.37
1 05! 49”f1 15 20" - 66.468 751.45 = 9.43%
2. o550 - 150240 06.276 750.82 =-10.12
3 .05t 52" - 13128" 66.556 750.8% =10.11
4 .. 0515 1513521 ©%.821 751,07 =10.41
5 - Q0515 L. 151560 - 58.417 731.64 =10.92
6 - . 055" 131394 0 52,668 7%2. 20 -11.52
7 o5'58" 150 44" . 46,908 7%52.40 =12.48
- 8- S oe'ont 15440 42,654 753, 07 -12.71-
9 . 0605 13047 38,497 733,99 12,46
10 - 06'05n 13750" 54,260 754,95 =12.57
11 - - 0e'OY" 15'53" - - 30.140 755.90  =12.45
12 gco'1on 13'55% - 26.855 . 756.82 =12.2%
1% . . Oe' 12" - a5Tean . 2h.815 757,46 . =12.14
14 - -0t aut . 440t - 23,755 . 737.79 -11.96 |
15 o't L A4toat s o 250556 757,917 =11.94
15 0G'19". o . 4407 T 25,465 757.98 -=141.94
a7 Oc'21" 40089 24,281 757,72 =12.09 .
8 0B'aut U T qur2n 23,716 S 759,98 -12.20
19 o 06t 26 ;“x‘_‘14'15”f’ f 21.355% - 738,19 =12.50
.20 06! 27"=f-". 14198" o 18.%91 728,86 =12.23
21 Cooetaynr. gt 22t - .16.052 739,39 ~12.16
2d o 0et28" s A4 26 L 14,093 759.60 ~=12.34
. : .. . O‘6|29H" ) '14'50'.‘

-12.%7



PALLAMANTA FAULT - EE

~.. LINE 4.
Elevation - Observed  Bouguexr

F‘Station_"Laﬁitude'ﬁ benéitude'..' (m) : -gravitg %ravitg
- - R I - (mgals (mgals

5508/135:' 1§9°q§:8;x . '_72-2§5- 9797%6 §2.
S B Pl oy

L0310 1209 10 89.954 LT 726,97 -

- Oztogt v qz2temt 169.5358 726.50 =10.03%

02'0§" L ;1?'24” .. 66.606 - 726.25 -10.76 .

- 0303 o a2ty 64472 - - °725.40 -11.96
S0ztoar o229t o 62.8358 725,94 =12,49
coQ2rs8h T 20320 1 61.553 725.18 =12.63
L0256t T 121350 160,531 - 725.35  -12.60
Lo02nun L 2is8n 59,409 725.59 -12.53
e N o 58.46% 725.87  -12.42.
S w0ErSer e q2taar 0 57,648 - 726.10 =12.%2 °
c0z'ser 1o q2tagY o 56.923 . 726.17 =12.40
02'51" Lt 12520 o 56,448 0 726,21 =12.42
Cee02tsat L 12tset o Bbl2es 726.19  -12.47
Loo2'BAr ce L 43'00M 7 56.8035. 0 . 726,00 -12.57

LWy O
AN O (6 ~J

W E~Iou w0

-
-~ O

RN
W

TaAA A




" PALLAMANEA FAULT

.. LINE 5 .
: S ' o . Qbserved Bouguer -

A . L . Elevation o o

©.. Btation  Latitude - Lougltude (m) . grav1t§ . gravit
S o : A S - " (ngals - (ngals

| 95°0§'>7" A 159 12'06"  © 88.551 979725.04
03' 59" _ 44'09" . 89.979 . ToU .68
oo - ‘“ 12121 . 89.502 ' 724,71

S 04rOBN - _-42&46"-94 88.129 . 7 724.83
4o . A2'19r 87,081 - -7 725,035
O4'06" . 2'2%m - 84,966 - . 925,48
o408t . 12" 260 S 85,190 0 - 725.79
o&'10" . -2 200 . 8%.002 : 725.72
o412 : 2'72“ ¢~86.965 ‘ 725.0%

o CooQnragn L q213EY - 87,409 - 2,85

<10 0 e o o4 viem - 12'39% -0 85,456 C725.1% ), 88
11 osr g 4202 8%.678 I S 9.99
12 LT o4t zom Coooo12T4eY s 81.282 - 725.76 =10.16
1% -~ 7 Our2en - 420490 =P8 ,.765 L 726,19 =10.26
o o425 o »42'52“l{];f76;250 S 726,40 =10.56"
45 . : ..04'96“-""- 12'56" 5 9%,206 726.85 =10.78

16 . Q427 -;.42 59 06048 - . 727.06 -11.08

A7 - OmI29N L T ABI020 L 67,965 L 727,39 =11.22

CoA8 04 B T e q5T00" 65,138 0 727,604 =11.66

19 o 0433 L 4310 e 62,503 727.8% =12.02
200 T o j5”»._’f; 131420 ¢3-559.708‘=, 'f727,94 -12.51
21 ':‘-",'04 YA P 15'45”<g'i§56;659‘1*;. 728.%% =12.75 .
22;;"_“ Q4ar3gn - 1431400 ja@}52.767 ‘ 729.11 -12.78

C23 . omrhav . 431200 50,727 - . 929057 -13.76

24 o o4ra2n ' S A5t26". 48,819 . 729.99 ~12.7% .
e 25 o (O IVIRL _ ' 15'299; S 45749 750,75 - ~12.62
ST 26 L o4tagn . s ABEQuL a4k 5020 - 931,35 -12,53%
27 S os s S A5 %et AL 78 . - 731,76 =12.58
28 ... o4'S0M '_111)'99"'f§'.59-577,f' 732,04 -12.57
?9 S o4'52m . LB 42n " 38.596. 7%52.50 @ ~-12.64
co0 00 S oA s e et s 5 e 137,887 e - 732,47 =12.66
X N o T S 45'49" L EuhaL - 932,64 ~12.61

8.92
9.07
917
G.%1
9.%58
9.59
9.47
9.51
S.60
9.75
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. APPENDIX 2

FORMULA USED TO ESTIMATE HORIZONTAL GRADIENT OF GRAVITY, dg/dx.



' PORNUTA USED TO ESTTMATE HORIZONTAL CRADI: LT OF GRAVITY, dg/dx.

‘ uuppose data are equlspaccd with ‘a sLatlon spa01ng
. of A metres. Since the data are equispaced; orthogonal
polynomials can be used to fit (in the. lbaut squares sense) .
a parabolic function to a set of datae p01nus. It can be shown
->thut for a set of 5 data p01nts P . -
-2 -1

‘ & s B s go, bq, 82, (mgals>

the value T

D = ( 0. 25 -2 —O 15 9 + 0. 1g1+ O 2g2)/x

is an estlmate of the flrst derlv tlve dg/dx,'qt the p01nt
$8gy in ngals/metre. . -
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