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The analysis and correlation of some geophysical and geochemical properties
derived from computer analysis of the Lachlan Fold Belt Geoscience Database

E. J. Best, B. W. Wyatt, D. H. Tucker and A. N. Yeates

Introduction

During 1979-81, the Bureau of Mineral Resources gathered an
extensive geoscience database covering the Lachtan Fold Belt
of New South Wales, an area of approximately 250 000 km?.
Values for a wide range of geophysical, geochemical and
geological properties were obtained from 895 sample sites.
Observations entered into the database include field and
laboratory measurements of magnetic, gammaspectrometric
and density properties; detailed descriptions of the field
geology; geochemical analyses for 11 major elements and up to
23 trace elements; petrographic descriptions; and detailed
location data (Wyatt er al. 1984).

Computer analysis

These data have been extensively manipulated and analysed,

using a database analysis software package on a Hewlett-
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Packard HP1000 mini-computer. Using this package, files of
data have been grouped, sorted, and manipulated in a variety
of ways, followed by detailed analysis and plotting of relation-
ships between- many of the measured properties. Statistical
techniques were applied to the manipulated data, from which
tables of summary values for physical and chemical properties
were prepared for a range of rock type groupings. A number
of plotting options were also available to show up correlations
of the manipulated data; these included XY plots, XYZ plots,
histograms, bar charts, dendrograms and triangular diagrams.

Grouping of data

Many of the analyses and plots were carried out with the data
grouped into rock-type subdivisions. There are three broad
groupings—acid plutonics, volcanics, sediments and meta-
sediments — while within each of these groups are several sub-
divisions based on rock name (10, 10 and 12 subdivisions,
respectively).
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Fig 1 Locality map of the Lachlan Fold Belt.
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The sampled area falls almost entirely within Domains 1 and
2 of Wyatt et al. (1980) (Fig. 1). Therefore, each of the 32 rock
groups was subdivided into Domains 1 and 2.

Physical properties

One objective for analysing the database was to obtain typical
values for physical properties of the various rock types
samples, as they would be useful for any geophysical model-
ling investigations in the Lachlan Fold Belt. Some 240
stratigraphic units are represented in the database, and sum-
mary statistics have been obtained for each of these units for
magnetic susceptibility (field and laboratory), remanence, dry
density and grain density. However, because of the com-
paratively small sample size for most of these units, summary
statistics for the major rock type groups are likely to be of
more practical use.

Table 1 gives values for field magnetic susceptibility,
remanence and grain density for the 32 selected rock types,
subdivided where necessary into geophysical domains. These
data show the contrast of values between rock types, and the

FIELD MAGNETTC SUSCEPTIBLLITY
(1075 S.1. units)

N

Rock Cype/domain Meun S.D. 0 Min. Max.
o Obs.
ACLD PLUTONTC ROCKS
Adamellite/ 1 61 6770 T8l 0 274060
Adamel Tite/2 15 106 134 3] 459
Aplite/2 5 531 843 0 2010
bivrite/1 6 18300 13100 3480 19900
iorite/2 1 2290 - - -
iss/1 | 37h - - -
(neiss/2 1 23 - - -
Granite/1 24 2130 3800 013750
Granite/2 25 a4 45 i} 289
Granodiorite/t 30012500 1600 U 41750
Granvdiorite/2 4 18 225 0 436
Granophvre/ ] 7 8310 12700 200 45300
Granophvre/2 3 5321 1150 o} 2390
Greisen/| | 0 - - -
Greisen/2 3 37 B4 D 99
2 690 930 [EE U
1 196 - - -
Monzonite/| 4 2480 20900 10E0 45100
VOLCANTC AND YKL RUCKS
Altered basalt/] 7 2610 18800 323 48600
Andesite/ 1 24 L6900 14900 251 61700
Andesite/2 510600 10500 63 24800
*hasalt/] Vi 18300 15900 36 52300
Basalt/2 I 42400 - - -
bDacite/§ 9 a1 L0200 O 30900
bacite/2 2 5030 A220 K345 9420
holerite/] 6 11800 9500 1620 29000
Dolerite/? ] 1070 - - -
ipninbrite/d al 2410 6940 039600
Ignimbrite/2 24 2700 5R00 018500
Lamprophyre /1 b 117000 145000 1050 27000
Lampruplivre/2 1 13900 - - -
Rhvolite/ | 14 5940 16600 0 61100
Rhvolite/2 4 3k 39 0 89
frachyvie/ | 3 he10 2610 3680 3020
Tulf/1 > 182 227 0 501
rurfz2 7 122 vy 0 $5h
SEDTMENTARY. AND METASEDIMENTARY. ROCKS

Argillite/1 $ 8y 154 0 267
Civere /1 3 129 218 0 376
Chert/2 3 75 68 0 135
Conglomerate/ | 2 385 354 14 635
Conploneratef/? i 92 161 ) 412
Groywidcke/ ) 0 377 809 0 2590
Grovwacke/? 10 214 248 0 960
Limestone/ | s 0 [ 0 0
Mudstone/ | N 171 225 il h98
Mudstone/ 2 2 149 196 1o 247
Phyllice/ ! 5 284 (0 0 1440
Plivilite/2 1 225 - - -

Quartzite/1 22 698 1470 0 5030
Quartzite/2 21 176 192 0 644
Sandstone/ | 17 1940 3070 0 21900
Sandstone/2 RES 57 81 0 331
Shale/l 3 a [ 0 0
Shale/2 3 552 bl 125 1260
Siltstone/| 7 1o [ b5
Siltstone/2 7 251 199 0 565
Slate/1 20 470 1390 0o hled

Slate/2 14 1382 3380 112600

# This group ineludes some Tertiary basalts.

magnetic data in particular show the difference between the
two domains. The density data should be useful in gravity
modelling.

The use of mean and standard deviation values for skewed
distributions (such as magnetic properties) requires some care,
and frequency histograms of the data on which the values in
Table | are based are much better for practical use; however,
space precludes their use here.

Correlation of geophysical and geochemical properties

Histogram plots of data sorted on several different variables,
XY plots, and correlation analyses were carried out to see if,
and to what extent, the geophysical and geochemical variables
correlate. A general lack of correlation was evident in many of
these analyses. This is interpreted as being due to different
plutonic, volcanic and sedimentary rock suites, from various
locations in the Fold Belt, being considered collectively under
the 32 rock type groupings in Table 1.

Some correlation of variables was displayed, however. For
instance, the magnetic susceptibility of magnetized acid

REMANENCE LRAEN DENSTIY
(5.0, units) (vim' )
Sean S.h. Min. o Mas, T Mean S.U. Range
Ol
334 vl9 t 6000 19 LT 0.05 0.9
4 7 i $ut 6 2. 66 D.04 0.t
21 27 0 50 Soo2.6y 009 0.22
s 10 5347 50 16000 9 2.7 D03 109
oo - - - 1280 - -
0 - - Tootien - -
3 4 il 7 5o0.700 006 0Lt
by 3HY 0 2000 250 2ubs 0.08 0 0.4
9 3 8] 190 52 .03 .26
954 RERE 4] 115060 52 7 .5 0,17
) i t 2 4 F1o0.0 007
Sl 1227 i slon 8 I.hd 0.2 0.3t
2670 63730 ] 16000 Hoo2iel o GLus DL
| - - - 2.8 - -
16 36 0 80 (RS VNS R PR
50 i i) 100 R IS B VN 7 SV D )
ERED NS 0 1500 g A ST O 2 S N B I
8BS nli 40 1500 CoO20FD n.08 0 0020
915 1430 8] 4000 Foluse .09 0,29
Y100 h280 Q 22000 240 20760 (09 029
420 571 bl 1200 5.8 OU1v DLU3F
5520 Ta400 s} 800G Mo2.89 0.3 0.82
#1000 - - - 1 278 - -
462 1350 0 3300 I 2.67 006 022
337 374 0 1000 Poo200 bl nogl
126300 360300 0 10000y BoOo2.90 0 0L07 .22
10 - - - | 2.u8 - -
1AK 2800 0 20000 A6 YLTh 0,03 0.2k
1870 7250 0 19000 2067 006 0030
H90 La0n 1 2500 32098 06 003
12ing L4900 900 25100 i IR T O SR R
44 [X32:19) 0 4500 i 2.6l 0005 0017
3 7 0 to Yoo6 Gaut uLng
1950 1710 50 3250 boo2u600 0,05 0,09
22 42 U [ 00 2009 0D.0% O01d
4 G " ) L N O F Y
110 101 0 200 D079 0.02 0 0L0%
4 B 0 4 2 tibR D06 109
3 ] 3l X b2l - -
5 0 ] 9 2. - -
32 72 0 190 P 0,20 el
27 60 0 200 20700 u.0n 0 pL20
5 3 8] 28] 120 2068 U.0s 0019
| i « 2 4 .68 0.0 0003
! 2 i ] 0 2.078 0.0 0018
1 ! Bl 1 202076 00kl 0015
12 22 0 hiy o207 0.0s 609
0 - - - 0 - - -
82 Yo a 2500 260 2,69 0011 0056
4 5] M) 22069 0.0 0018
87 238 0 1000 20002.70 0 0013 0055
i 9 8] 560 240 2,60 0.06 0,20
2 2 5 5 32070 0.0l 0002
] ] 0 0 ] - - -
7514 3520 il 16500 ih 2.7 0,09 0041
4 7 0 2 6 2.4% 0.0% 0010
K 9 8] 4t 9 2069 DLt 0033
2,93 0034 |

A L5 0 SO o 07

Table 1 Summary statistics for values of field magnetic susceptibility, remanence and grain density for rock types in the Lachlan Fold Belt.
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plutonic rocks decreases with increasing SiO; content, while
there is no discernible pattern for the analysed lavas and tuffs.
Also, an increase in K>O content of magnetic plutonic rocks is
accompanied by a decrease in susceptibility, whereas in the
analysed felsic volcanics an increase in K,O content is accom-
panied by an increase in susceptibility. The latter could be due
to oxidation of ferromagnesian minerals to opaque oxides (in-
cluding magnetite) in ignimbrites, and to the rhyolites in Do-
main | being magnetic (Table 1).

The analytical values of K,O and Th were compared with
those determined from field gammaspectrometric readings,
while for uranium a high detection limit (3 p.p.m.) in the
analytical data precluded a valid correlation. Good agreement
was found with Th in all rock types, while with K,O, the ig-
neous rocks correlated much better than the more variable

(2) possible delineation of metallogenic provinces;

(3) correlating physical and/or chemical properties as an aid
to the location of ore environments— for example, the
use of gamma-ray spectrometry in prospecting for tin
and tungsten granites (Yeates ef al. 1982);

(4) providing geochemical correlations which can assist in
deciphering the evolution of rocks in the Lachlan Fold
Belt.
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