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(1) INTRODUCTION

: At the request of ‘the South Australisn Government a
gravity survey to investigate the possibility of further coal basins

to the north of the Leigh Creek coalfield was commenced by officers of
this Bureau in October, 1947. This survey was suspended December
1947, and a report “*~was prepared dealing with the work carried out to
that date. 7The area covered, however, was only 2 small part of & much
larger area covered by a superficial ilyu- of Tertiary rocks, beneath
which & coal basin could exist, The work was resumed in May, 1948, and
was continued until September, when the party was withdrawn,

In addlition to the moﬁylml field work carried out
on the covered area to the north of the inown cosl deposits, some work
wes done on the Center or Telford basin, A number of traverses was®
read on the western edge of the basin, with a view to determining places
where shallow c¢oal might be found. :

(2) @BoLogY

| The area investigated during the period wnder review
was mainly to the west and south-west of Lyndhurst, Nost of it is :
covered by & la of mtmi.(lxum) sediments, or, as in the !
western and northewestern parts, by lines of low sendhills, The basee
ment tocks (Precambrian slates, quartzite, ete) outerop on the southern
and south~western boundaries of‘ the area, and to & minor extent through
the superficisl Tertiary layer, Leigh Creek and its tributeries cut
throug.thn érea, and at the northern end they open out into a watere
course about & mile wide which is covered by tall salt bush,

(3)

The instrumont used for this survey was & Heiland t
GSC 2 gravimeter, This type of meter has & sensitivity of the order o
one part in fifty million which is sufficient to show anomalies of the
magnitude expected from basins in the bedroek, or, in the case of the
Telford basin, the anomaly due to the edge of the coal szeam,

A grid of stations at Iprroxinlh half mile intervals
was laid out over the area to be worked, station Interval of this
order was considered necessary because the use of & wider spacing might
result in & small basin, such as the Northern basin, which has & diameter
of three-gquarters of a mile, being overlooked, The main survey contrel
was provided mlith acourately pegged traverses around fence lineswhich
divi the area into blocks approximately three to five miles 3quare.
This work was carried out by surveyors attached to the South Australian
Department of Mines and Electricity Trust, :

Preliminary Report on Geophysiecal Survey to the North of Lﬁfb k
Coalfield, South Australia. C.H, Zelman. BMRGG Report No, 1948/4.



The aress enclosed by the control traverses were sube

- divided by rumning eastewest traverses, i.e., lines of equsl latitude,
between known points, the station distances being measured by car

speedom@ier. : in latitude corrections were thus kept within

reasonable limits, snd errors in distance which the method necessarily

introduced, were not sufficlently great to seriously modify the gravity

sontour m%hm cbtained. :

One of the main difficulties in any vity survey is thet of
detemining the most probable elewvation correction factor, There are
two mein methods of doing this 1= _

(1) direct measurement of the density of the surface
materials. From this the Bouguer reduction may
be caloulated and then combined with the free-air
reduction to give the elevation correctlion factor;

(11) Mmn @ "density profile" over a topographic

irre ritye In this method & series of closely
spaced stations, over which an appreclable change

of elevation occurs, are read with the gravimeter.
The readings on these stations are then reduced
using different values for the elevation correcte-
ion factor, The smoothest reduced profile is then
selected and the value of the elevation corrsction
factor corresponding to it is adopted for the survey.

In this survey, method (11) Jas _psed, and also snother method des
eribed by Jhseph A. Sharpe ¢ His method consists essentlally
of statlistically examining groups of three statlions in lines, which
are scattered over the area. Sharpe states that "the best value of
the elevation correction factor is that welue which minimizes the
sum, over all groups, of the square of the difference between the
central statlien reduged gravity and reduced gravity linsally intere
polated between the first and third stations."

Both of the methods used gave 2 value of 0,088 milligals per
foot for the elevation correction factor and this value has been used
in reducing the results,

(4) DISCUSSIGE OF :RSULTS
}n order to demonstrate the validity of the method used,

attention 1z dramm to the gravity contour pattems obtained over the
nown coal basins at Telford snd the Northern field, which are shown
on Plate 017/10. The snomely over the Telford basin is & very prone
ounced minlimum, corresponding to & considerable thicimess of relatively
light coal measures., That over the Northern basin is also & minimum, °
but owing to the relatively small thicknesses of coal measures in 1%,
the anomely is less merked than on the Telford basin, Nevertheless,
the anomalies are of a characteristic type, and there is litile doubt
that similar coal baesine, even if covered by a relatively thick layer
of Tertiary sediments, would be found by grevity methods. However, as
& result the work earried out in 1947 snd the test drill hole which
followed that work, 1t 1s evident that gravity minime do occur which
are not due tami basins., There i3 neot way of distinguishing between
these two type of minima, except by drilling,

A. Azes sround Lyndhurst

An area of approximately fifty square miles to the weat and
south-wost of Lyndhurst was investigated and the gravity contours are
shown on Plate 017-10. ‘Two areas of low gravity urgrramd and there
is a possibllity of snother developing to the anth  the area covered,
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~X= w¥e Jogseph W, Sharpe. Determination of the Elevatlion Corrections Facte
or,private publication of C.W.Frost vaqu' Swm Ine.
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The first of these areas was spproximately four miles west of the
previously recommended drill site (Report No.1948/4) and the second
about four miles 85.8.W, of that site., It was possible that these

two lows were due to low density Precambrian rocks, but thn; may have
been due to ecal measures lying in basins in the bedrock. It wes
therefore recommended that they be tested by drilling, This drilling
has been carried out., Weathered Precambrian bedroeck was encountered
at each site at relatively shallow depths, and no coal messures were
intersected,

Addlitional stations were occupled to complete the gravity
contour pattermn east from Lyndhurst, between the netting fence and
Hundy Creek and from the fence bearing 138% 04' to Mundy’ Creek. ¥o
new gravity lows were found,

H R '3 ¥ S
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Although & considerable smount of drilling has been done
on the northern snd north-eastem edges of the Telford basin and the
existence of shallow coal has been proved there, only & limlted number
of drills have been placed on the south-western and western edges.
These have falled to revesl eny shallow coal, snd additional drilling
is contemplated in the near future. It was thought that the gravity
survey might prove useful in selecting suitable drilling sites, and
consequen tly & number of traverses were pegged in the vieinity of
existing bore holes and along lines of proposed bore sites.

In order to ngmv & test under known conditions, a
profile was run parallel to the railway line, eross the northern
edge of the coal seam mm%u present be worked, The gravity
profile is shown on Plate G17/8, The anomaly due to the coal seam
eutting out is not very prenounced, and eppears only as & minor dise
eontinuity in the general slope of the profile., To emphasisze thils
discontinuity dotted lines have been drawn on the profile et the
northern and southem limits of the discontinuity., Immediately beme
eath the observed profile i1s & calculated profile showing the gravity

due to the lmown coal seam cutting out, The maximum change is
Ové milligals, which is approximately the seme &s the discontinuity on
the observed prefile.

: It will be noted that closely spaced stations are needed
to show the discontinuity., Similar discontinuities on profiles made
over unlmown ground have been interpreted as the effect of a cosl
seam cutting out, However, on some of the traverses the statiom
interval was 400 ft,, and because of this, similar discontinuities
may have been missed, Plate (G17/11 shows the gravity contour pattern
of that portion of the Telford basin which lles to west of the
reilway ¢ and which was covered by the work under review. The
plate also shows positions of outeropping Precambrien rocks near the
rim of the basin, as mapped by ¥r, S5.,B. Dickinson.

The position of the gravity contour lines at the extreme
western edge of the basin is uncertain, because the gravity traverses
do not extend far enough In this direction, It will be noted that on
the northem edge of the basin,? the outer ¢ of the coal seam
occurs between the 64 and 65 milligal contour lines, while the wvalue
on the northern rim is 66 milligals. The value on the southem rim
is only 65 milligals, and the difference can be ascribed to a small
regional effect,

The position of the coal edge relative toc the gravity
contours, will depend to some extent on the slope of the surface of
the basement rocks, However, teking likely varlations of glope into
account, one would expect the edge of the coal seam toc lie generally
between the 61 end 64 milliigsl contour lines. It is believed that
this reletion, although based on & small amount of evidence, may
provide & useful means of locating additional drill sites,



L The gravity profile along the traverse through bore
No., Wé and statien TS19 iuo Plate G17-7) does not show any sudden
change of slope which could indicate an edge of the coal seam, However,
a geological section was drawn, taking into account what is known of

the geclogy of the area, and & gravity profile calculated from this,
This ecalculated curve fits the cbserved curve very well and thus
indicates a probable value for the slope of the basement rocks.
Assuming that the coal seam is at the same stratigraphic height above
the basement as on the northern edge it seems likely that the edge of
the coal seam is about 1200 ft. north from W6, This is further from
the edge of the hasin tham any of the existing bores near the traverse.

The traverse from G31 to GS11 (Plate Gl7«5) gives a good
indication that an edge of the coal exists between GS5 and GS7, But
on the traverse GS12 to GS22 (Plate G17~5) this indication has almost
disappeared, or takes place over & much longer distance, This arvenue
ation of the effect could be due to faulting, which is shown to take
place at the western end of the open cut,

: The gravity readings on the other sites for proposed and
existing bores (see Plates Cl7-4 and 9) give noiindication of the edge
of the coal sesm, On some traverses this may be due to too large a
station interval, being used. On others, the traverses were too near
the ecentre of the basin. They do, however, give some indication of
where these sites are situated relative to the edge of the basin. For
example, the value over the outer edge of the main coal seam, where it
is mown from boring results, is nowhere less than 61 milligels and
this condition might apply generally in the basin., A%t bore No, WS
the greavity value is only 58 milligals, Using & relation, based on the
calculated section through bore No.,2 and the edge of the basin, that 1
milligal charge in anomaly is equivelent to 215 feet change in thicke
ness of the sediments, it would appear that approximately 650 feet of
sediment overlie the coal at this bore site and that none of the
existing bores near WS were drilled desp enough to intersect the coal
if it is present.

The same applies te the proposed line of bores from
W20 to W24, \

From the relation between contour value and position of
the coal edge expressed above, one would expect that the traverse from
W12 %o W15 svosses the edge of the coal seam, The fact that the
gravity profile gives no indication of the coal could be due to the
station intervals being too great, sltheough it is by no means certain
that a thick coal seam exists in this part of the basin. On other
profiles it can be seen that the whole anomaly due to the coal occurs
in approximately 400 ft. and since the stations along this traverse
are 400 ft, apart, the anomaly could easily be missed,

The gravity profile from north to south over the Telford
Basin (Plate Gl7-4) shows a gradual change of slope from the northern
edge to the lowest point from where it rises in 2 similar fashion to
the southern edge. The maxlmum change of gravity is about 10§ milligels
and the value at both edges 1is approximately the same,

: In contrast to thia, the profile across the northern
basin (Plate (G1l7-6) shows a flattening for about 1600 ft. at the
centre of the basin, The gravity change is only 2 milligals from the
western edge to the centre and 3 milligals from the centre to the
eastern edge., There 1s approximately 55 ft. of coal in the two seams
of the northern basin and this would cause an anomely of about 0,7
milligal, If 4t is assumed that the anomaly at the centre of traverse
"K" is 2.5 milligals, 1.8 milligals of this must be due to sediments,
Using the relation found on the Telford basin between gravity values
and thickness of coal measures (215 ft. = 1 milligal) 1t would appear
that there are =
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approximately 390 ft., of sediments, which topether with the cml.
would give & total thickness of nbout 445 ft, for the coal measures
" in this basin. This is very much shallower than the Telford basin
which apprears to be about 2400 f't, deep at 1ts deepest point.

(8)

m-xn.mg to test the two guvity lows on the area west
of Lyndhurst was recommended and has been done, FPrecsmbrian basement
roeks were encountered at ulnunly shallow Mpth and no coal
meagures were intersected.

On the Telford Basin, tht snvity ggoﬂh showed & good
indication of tho of the coal seam between GS5 and GS7. G855 is
the site of bore ¥o. 35, which intersected 4 ft. of coal :@at 28 ft.
This could be the thin edge ofa wedge of coal causing the gravity
enomély. Hence 1t is sugpgested that a bore be put down at 086,

The calculated sectlon u the socuthem end of the
traverse across the Telford Basin illustrates the possibility of the
coal seam cutting out at T87, There 1s no noticeable discontinuity
in the gravity profile at this point but this may be due to the use of
& 400 ft, station lgﬁns. It is recommended that gravity values
should be re-determmined near TS7 using & station interval of not more
than 100 feet.

' Purther gravity surveys are recommended on the Telford
basin as & guide to drilling, Propocsed traverses are shown on Plate
Gl7«11l, ¥From the work that has been done, 1t ggcam that the most
ot i 73 Ry g gyl pryf R treverse through

% roposed bore sites W12 to W15, on which gravity readings have been
aken, should be repeated using a station interval of 100 feet and the
traverse should be extended as shown.

The tnwnu selected for additional work should be
noml to the gravity contours because in this direction the most
marked effect due to the coal seam will be obteined,

(L.W, WILLIANMS)
Geophysicist

January, 1949,
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