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18th March, x60

To: iir, G.F. Hudspeth,

Gravity and ¥esnetic Surveys in Moove's Valley, 1999

Below is a summary of I.V. Sefton's report, & copy of which is
attached. The summery is divided into two parts: how the observed gravity
results are corrected and & discussion of the results, In the latter
section where I have added my gomments they are underlined,
Lo Senersl Progedure

The value of the force of gravity at a latitude of 40° can be
taken as 980 gals or cm/sec/sec. The one thousandth part of & gel, the
milligal, is commonly used in gravity prospecting comsequently ome milligml
is approximately equal to one millionth part of the normal foree of gravity
of the earth, The grevitymeter measures the relative component of this
force of gravity, that is the variations from & chosen base station, &nd
resdings are taken direct to 0,1 milligei with & vermier acjustment to 0.0l
dgal., These readings are rew or observed grevity walues which have to be
gorrected as follows:

A. Instrument Prift end Time Vapistion
’ All resdings are relative to the wein base station at 00/12N
which was given the arbitrary ocbserved grevity value of 0,00 mgal, Sub-
sidiary base stations werc connected tc 00/12F and the instrument was checked
in to one of these points every 2 or 5 hours whilst making observations,

8. latitude Correction -

mruudg‘ﬂumauni_iiustmmmsﬂ

& meximum at the poles, The latitude of 00/12F in Moore's Valley was taken
by Sefton as 42°43'S which gives a latitude correction of 1,303 mgels/mile.
This correction, which is approximately 0,lmgal/400 feet is added to the
grevity values to the morth of the base station and subtructed from those
to the south,

C. [Elewstion Corrections

Two corrections are necessary:
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(s) XExee Air" Correction
This correction is 0,09406 mgals per foot difference in
elevation between the base station and point of cbservation, It is added
%o points higher than the bese and subtrected from those which are lower,
(b) Bousuer Correction
The correction for the effect of the mass of materisl
between the station and datum is 0.0127d4 mgals/foot difference in elevation
where "d" equals the density of the material in this slab, It is subtracted
from points higher then the base and added to those which are lower, this is
in the opposite gense to the "free air" correction,

The density of the slab of material between the point of obser-
vation and datum can mrely be direotly determined, Consequently, Seften
has used the following standsrd procedurs, The observed gravity readings
are corrected for drift, latitude and elevation (“"free air" correction),
The resultant values in section will reflect the topography along the
traverse line and differing observed values of "d" are used in the Bouguer
correction until this correlation is &t & minimum, If the value of "d"
used is too small, it will still reflect the topography; if it is too large
it will image a reversal in the topography.

In the area covered by the programme of March, 1959 which was
mthof.ul, J.B, Boniwell found that & density of 1.87 gave lesst
correlation with the surfacas topography &nd he reduced the gravity results
using this figure. In the recently completed progreamme, Sefton extended
the observations north of here to the northern boundary fault at 176N, and
slightly beyond, Vhen the ssme density of 1,87 was applied to these
results, Sefton found obvious correlations between reduced gravity and
topography indicating thet thie figure was too low for the northern area,
He found that a demsity of 2,28 was generally appropriate and all results
have been reduced using this figure, IHowever, on line 156N between the
baseline and 258 & density value of 2.55 had to be assumed to remove the
topographical effects,

Sefton emphasises the importance of using the correct figure
in this correction simce the effect of changing “a" (in 0,01274) by 0,1
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is to produce & change in the reduced gravily velus of 0,15 mgal for each
130 feet difference in elevation Letween the base station and ohservation
point, Consequently &n error of this meture could cause & spurious
anomaly if the walue of the denmsity tekem is too low, or smooth out & true
residual effect if the value is too high.

D. Zerrin Correction

Terrain corrections, which are always positive, are applied

tpluufwmmm-ﬂmltmtin“tmnuo:l’r.okunth.
grevitymeter. The effect of minor topogrephic .mhrittn is small and
can usually be neglected but at the north end of lMoore's Valley on the
slope from the Valley to Thirkell Hill this correction is apparently
necessary., Strictly esch statior should be considered to be &t the centre
of a c¢ircle and corrections made from & contoured height plan of the zone.
The process if tedicus and slow and Sefton has used a two dimensiomal
correction which cseumes thet the topographioal profile of the line surveyed
extends umnaltered for & great distance on eithor side of the line, However,
this approximation does not yield acourate cerrections at the ends of
traverses where the terrain bheyond these ends is not known, Sefton remarks
that the magnitude of the terrain corrections which he has calculated by
this method vary up to 1.6 ngml.

Summury

Sefton comcludes that owing to those difficulties in reduction
of the observed gravity values there could be a combined error between two
consecutive stations of 0,1 mgal to 0.5 mgal, the former in the less rugged
and open country as on line 76F &nd the latter in the converse type of
country such as line 107 and 198, He agrees with Boniwell (report G96)
that the estimeted limit of detection is 0,2 mgsl.

2. Besults
Ao

(=) 'l’m.m no residual grevity anomslies over the I.P,
sones., The limit of detectability has been given by
both Boniwell and Sefton as 0,2 mgal residusl anomsly., FHoniwell
(in report G96) expresses this in terms of & range of possible
sulphide bodies as belows
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Conditions Depth cover of 300 ft., country ro-ck density of
2,70 gms./ce, bodies at least 400 f%, in strike
length, dipping 70° west and to extend at lesst 1000
ft. down the dip.
Body 400 £%, wide total sulphide content less than 5%,
200 ft. 10%,
100 £t, 205,

Ihg depth of ogver_is now known to be at _lesst 400 fi., simce
the force of grayity falls off as the squere of the distance the
surfece effect of & sulphide body at 300 _ft. would be propertionsl
10.54mnd st 490 £, vroportioml to_k. _ Tnis will heve_the_
obyig s effegt of incressing the sise of & sulphide body (shich
Zould not be detectable at & _depth of 400 ft, as follows - with
the same conditions s Bonivell assumed (except_the depth of
goyer)s

Body_400_f$. wide totsl sulphide content less than 9%.
2 200 £ 18%.
100 £, 36%.
(b) There is & consistent magnetic correlation with the
I.Fe sonen, The anomalics zre weak and Sefton suggests
that they could be due to feeble pyrrhotite mineralisation.
Equally as_well they oould be due to s basic rock such as & guarts
gebbro_or digrite.
5. Southern Avea
(a) Southern soundery Feult
The table below gives the position of this fault as
determined by magnetic, gravimetric snd I.F, date,

Lgnetis  Gmvity IR

laseline ot 20 gouth 24 south
detented

108 17 south 15 to 208 238

20E 278 Mot detected 228

A step-like grevity anomaly ocourring at 30E/108 correlates
well with the fault which is sgsumed to be sssooisted with I.F.
anomely "C" st this point,
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(b) The broad features of the magnetic results are consistent
with the aercmsgnetic picture, Oh line 12§ the ground
results show a gradual increase in mugnetic intensity from east to
west, from approximately sero gammms at 4V to 50E, to 125 gammas
from 4¥ to 40W (plan R12).

Ihis festure is gopsistent with the pogition of the feult
&ssogiated with anomaly “A" on its western side as_shown by the
dele_work and disousged in repors GP30, _ This magnetio gredient
Shows that_the basement o the west of this fault hes & higher
mgnetic susgeptibility than that to_the east. _The other fault
zhich the L.P. work located in this ares, at 12V/108, is not
apparent_in the megmetic work thus implying that_the material on
either side hus about the same masmetic susceptibility.

C. Horthern Ares
(a) The table below gives the position of the northern
boundary fault as deterained by grevity and I.P., the
megnetometer was not used in thic area,
Oravity LeFe
Line 198 180K 1768
(»)

(1) ldne 156N/B.L, %o 1564/25E

Using the system of trial and error which has

thlﬂﬂWhthlfn:lt half of this summary, Sefton
found that the best density value for the louguer correction which
gave best correlation with the topography was 2.55. This is
obviously & high figure for unconsolidated sands and gravels and
actually equals the density of the Owen Conglomerate in the area.

Consequently the best interpretation is to sssume that st po_sxeat

depth beneath gravel and sand gover on line 156% ig & ridee of
ulur-k_gyc_t.mm the basement ' comés~ very close to the

O ——— -— A ————— T ————————_— W ———————

surface in this ares Since the density velue of 2,25 proved

S ——— — . ———— — ———

Buitable on line 198 it would appear that the basement drops uwey
&gain before beins up-fsulted to the surfuce some 2000 feet
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Lo_the north of lime 136N. _This pigture is supported by the
apperent resistivity values which sho w & resistivity high on line
1568/5ls ko 1561/258.
(11) General Northern Aves

South of about 76N Boniwell found that a density
figure of 1,87 was suitable for the Bouguer correction, This
figure is also in genersal agreement from what would be expected
as & density for the sands and gravel., OSefton found that north

of 76N he had %o use a figure of 2,28 which would be in the upper
zenge of density velue for these sediments, _ A suggestion is that
this difference gould be sttributed $o s_wariation in the $ype of
sediment_between_the ngrthern snd southern halyes of the Valley,
that_to the north gomtaining s fax higher percentage of clay.
D. Regional Oradient

Ine figuzes below give the position of the major changes in

the gradient of the reduged gravity values slong the basgline and 198 from
408 %o 195¥

FPosition

BoL. /350

BeLie /900

BaL/A364 ¥inisum velue, values incresse to north and south from this
198/1750 Dcethuss whih i i i

19E/186N On outerop of Owen Conglomerate at north edge of Valley,

At _Bole/408 the curve has & velus of plus 12,5 mgels, & minimwm
of minus 5.3 ngels &t B My 80d & maximam to the south of plus 1.1
memls &t 198/186N.  The position of the southern boundszy fsult on the
baseline is at 24 South, _Sefton does not comment upon the signifioange
of_these changes,
3. Generel .

The results of this and other geophysical and geological werk
will be compiled into & single report,

nuuem. z-.h.l.
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Position of I.P, smomslies and lines covered by 26/4
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Antroduction

This report covers gravity and ground megnetic surveys carried
out i~ lioore's Valley during 1959 The results of this work are discussed
with reference to earlier geophysical work, which is outlined below.

Ground work carried ocut by MgPhar Geophysics Ltd, consisted of
AFMAG and induced polarisation-resistivity surveys. A single AFUAG
indication near 00/11F was used as & guide to the location of the I.P,
survey, which revealed the existence of three anomaltus sones shown on
plan No,26/13, An extension of this survey is in progress.

A ground magnetic survey was conducted by the Buresu of Wineral
Rescurces over an area located to the north of that covered by the I.P.
survey, This work revesled the existence of minor anomaly charecter (see
plan o, R8/3),

An electromagnetic test survey of the AFMAG indication, using &
vertical loop apparetus, produced no significant results (see plan No, Q22,
sheet 10), All these results have been discussed in detail in various.
reports. '

Geology and Tature of the Froblem

The known geology of the area is shown on plan No, 515/1%e. .

The area of interest in loore's Valley is comsidered to lie within
& rift wlley defined by two boundary faults, the Thirkell fault on the
north and the Hamell fault on the scuth, The walley is covered by uncon-
solidated Cainosoic sediments,

Shear somes rumning northweards from the Thirkell fault and south-
wards from the Hazell Fault have been correlated with the Lyell Shear, The
shear gone is presumed to contimue through Moore's Valley, obscured by the
Cainozoic cover.

The geophysical problem, in general, falls into two parts:

(2) to locate the position of the Lyell Shear in loore's Valley,

(b) to diseover any significant minerslisation associated with

the shear, :

The I.P, survey in the southern part of lMoore's Valley has
already been successful in locating anomalous sones which could be due to
sulphide minerelisation,
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Gravity work was designed to seek confirmation of I.P. anomlies
and also to discover any anomaly charecter which might be interpreted in
terms of the broad geology of the aresa,

Lutline of Operetions
1. Grevity

The gravity observations were made by the writer during larch-
april and November, 1959, J.B. Boniwell directed the field-work performed
during larch-ipril and carried out the reductions for that work, The
results are contained in veport G696,

Fimal reduction of the gravity results, including & revision of
the earlier work, has been carried out in the office at Killara,

The gravity readings were taken with Worden gravity meter Fo, 38
at & nomimal station spacing of 100 feet,

Owing to the rugged mature of the termain, involving danger to the
instrument, and alse owing to the absence of & solid ground surface in many
places, & mumber of grevity stations had to be omitted,

Those stations actually read are represented by points on the
reduced gravity profiles, The extent of the gravity survey is shown
on plan No, 26/4 « Altogether about 900 gravity stations were read,

The mein base station was located at 00/12¥ and was assigned the
arbitrery observed gravity value of 0,00 mgal, Subsidiary bese-stations
were comnected to 00/12N by means of 3-2 or 2-1 ties,

In reading the observed gravity walues at other stations repeat
readings at base-stations and other intermediate points were taken at
least every 2 or 3 hours during the day,

On 7th April, the gravity meter was knooked over, but its
subsequent behaviour, after the reading range had been reset, appeared to
be normal,

Station positions and reduced levels for the first part of the
gravity work were determined by stadis survey carried out by P.C. Towndrow,
Reduced levels for the remsinder of the grevity work were determined by
dumpy-level survey carried out by T.N, Burrell, Levels were not closed,
except on the base line.

Observed gravity differences were corrected for instrument drift,
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estimated from the repeated readings at base stations and intermediate points,
4 latitude correction of 1,303 milligal/mile, increasing in the direction
of true north has been applied to all ocbservations, This correction is
appropriate for & latitude of 42°¢3'S, 00/12N was chosen as the datum
point for the correction, and the direction of true north was taken as 4°E
of the map grid north,

Elevation corrections were applied assuming & mean density of
m-mxu&.unu".w.ttunmuﬂp.u"
chosen by Soniwell, 100 feet was subtrected from the R.L. values supplied
before computing this correction,

Terrain ocorrections, based on a two-dimensiomal approximation,
have been applied in some places, Elevation and terrain corrections are
discussed below,

Since the completion of the initial survey, & mistake of 7 fi, in
the R.L. values, betweeh stations 10E/16N and 108/20¥ has beem found by
Mm. The appropriate correction hes been applied to all stations
between 10E/20N and 108/12F, taking the R.L. value at 10E/20N as that
originally given, viz, 168,53 ft.

lowever, it is apparent that there are other mistakes in the same
locality. Simce it is neither practicable nor desireble to deduce from the
gravity results what these mistakes are, their effects remein in the reduced
gravity results at seversl places on traverses 10E, 15E, 12F and 16N,

The preparation of the gravity contour plan required some
smoothing of the profiles to reduce the effects of mistakes and errors.
The smoothing is shown as & dotted line on the profiles., Simce terrain
corrections could not be applied to all results, it was not possible to
incorporate the effects of this correction in the contour picture,

The gravity results are presented as profiles on plan 517, 18 & 19
Muom-amgﬁﬁ“ « Traverses 012 and G14, which were resd
in March,are not incorporated in these results, but appear as profiles,
based on the origimal reduction procedure, on plan No, S10, sheet 4,

The effect of using different values of the assumed near surface
density in the reductioms for various profiles is shown on plam S16
and the results are discussed below,
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2, Magmetic

A magnetic survey of an area embracing the known sones of I.P.
anomaly, and adjagent to the area covered by the 5,i.T, magnetic survey,
was ocarried out by T.¥, Burrell during December, 1959,

The instrument used wes & Watts vertical force variometer No,
62878 with & socale value of 32,2 gamma/scale division determined at St, Ives,
K.S.W, on 25,10,59. This scale value was checked by the writer immediately
before the start of the survey, and was found to be satisfactory,

The mein base station for the survey was located at 00/12F and was
assigned a value of <10 gamms, in accordance with the result obtained by
the B R, party, Subsidiary base-stations, where needed, were comnected
to the main base station by means of a series of 1l-l and 2-2 ties,

Copies of the field recorde were sent to this office for
reduction and plotting,

It is apperent from the records that the variometer reading is
affected strongly by temperature., Although a rigorous treatment of this
effect was impossible, aw attempt to remove it was made by adjusting the
shape of the diurmal veriation curve, FNo claim is made that this treatument
is complete,

Whenever possible, reduced values were sdjund to agree with
those ,obtained by the B.M.R. at stations common 0 both surveys. A nis-
close of one scale division (32 gamm) in the mew results at 10E/20K
could not be removed by any ressomablie procedure and has been left in the
results,

No magnetic latitude correction has been applied,

Since the results are not suitable for the preparation of
contours, they are presented as profiles only on plan R12
Suality of the Cravity Results '

4

Assessment of the significance of anomaly features of a type to
be expected from minerulisation ocourrences should be preceded by some
considexation of the probable errors to be expected in the results, and of
other limitins factors,

Errors in the reduced gravity values arise from errors in
observed gravity and reduced levels, The other limiting factors present
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(a) uncertainties in the density of near-surface material,

giving rise to uncertainties in the elevation correctionss

(b) effects due to steep terrain, which, in general cannot be

uhuhﬂ from the information availables

(e) uncertainties arising from the anomely charecter due to

broad geological features,

Errors in individual observed gravity values arise from errors in
reading and uncertainties in the estimation of the instrument drift,
However, if we consider observed gravity values at two consecutive stations,
the error in the difference between the two values will be derived mainly
from the errors in readings,

In most of the earlier gravity work, the meximum error in this
difference is not likely to be less than 0,1 mgul, and may be as high as
0e2 to 043 mgal in cases involving instrument set-up om unsteady sround,

Errors in the difference between the levels of two comsecutive
gravity meter positions could be of the order of 2 ft, in cases where the
gravity meter set-up may not correspond to the point levelled,

This leads to a combined maximum error in the differemce in
reduced gravity values between two gonsecutive stations of between 0,2 and
é-ﬁ!’-l.hmmgmmlm. In other words, errors of 0,2
mgel may be conmon and an ccoasional error as high as 0,5 mgal would not
be surprising.

From these considerations alone, the estimated limit of detection
of 0,2 mgal suggested by Boniwell in report 696 would seem %o be of the
right order,

In some of the later results, obtained over less rugged and more
open country (e.g. traverse 76¥), a ressomable estimate of the maximum
error in the gravity difference between two comsecutive stations may be of
order 0,1 mgal,

It should be noted that the errors discussed above are not
considered to be mistakes, but are in the mature of rendomly distributed
errors in observation,

Another important factor is the effect of elevation chapges and
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steep terrain, Tormally, in areas where the terrain is not steep and the
density of nearesurface material is known with a fair degree of confidence,
it is possible to remove the effects of clevation changes from the grevity
results in a satisfactory menner,

In Voore's Valley we have no independent information comcerning
the near-surface density, so that the velue used for the gravity elevation
correction was obtained largely by trial and error, Honiwell has suggested
& value of 1,87 gmeon™> for the nesresurface density and has reduced the
inifial gravity results using this figure,

However, when the same corrections were applied to the later
results, very ocbvious correlations between reduced gravity and elevation
besame apparent,(see e.g. traverse 76N on plan S16 ), A detailed study
of the results on traverse 76N and other selected localities showed that
uumﬂuhud&}pm"ﬁrﬂumﬂomuymuhm
appropriate,

For convenience in calculstion, the figure 2,28 gu.om™ was
chosen and all the results have now been reduced using this figure, It
smummt.mmmnmstmwmﬁm
particuler localities, it does not mean that it is appropriate for all parts
of the Wooré's Valley ares, However, there does not appesr to be any
strong evidence to sugpest that the demsity of the Cainozoic cover varies
significantly from ome part of the valley to snother, On the other hand,
it i pointed out that a density of 2,280 gm,em™> for unconsolidated Caino-
goic sedimenis appears o be suspiciously high.

To illustrete the problems involved, it is pointed out that the
effect of changing the value of the assumed near-surface demsity by 0,1
gn,on"> is to produce & change in redused grevity of 0,13 mgsl for each 100
ft. of change in elevation, disregarding terrain correction,

T“h corrections are much more difficult to estimate,

Corrections have been worked out for selected parts of the survey,
on the sssumption that the topograplly is two-dimensional, i.e. that the
topogreaphic profile, taken in the direotion of the treverse comcerned,
extends unaltered for & great distance on either side of the traverse, The
method of caleulation was based on & line-integral method given by Fubbert
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(ceophysics XIII, 215-225, 1948).

Even when this two dimensiomal treatment may be resarded as
valid it does not yield accurete corrections near the ends of the traverses,
since the form of the terrain beyond these ends is not known,

Further uncertainties in termain corsestions arise from the
uncertainty in the assumed near-surface dernsity, FHowever, since the
mgnitude of the terrain effect is directly proportional to this density,
the uncertainties from this source are not likely to be important for
corrections less then 0,5 mgal,

Terrain corrections are always positive, 80 that where these
approximate corrections have been applied, the corrected gravity profile
appears above the uncorrected ome,

Hote that the magnitude of those corrections which have been
applied varies from O to 1.6 mgel,

These considerations lead to the comclusion that ome may expect
to find, in those rugged perts of Moore's Valley where the terrain effect
cammot be reliably estimeted, a comsiderable amount of spurious anomaly
whose magnitude my often be as high as one milligsl,

The effect of the remaining 1i .iting factor, anomaly charecter
due to broad geological features, is difficult to assess, because it
removal involves either & persomal judgement by the interpreter, or a
mthematical procedure which exaggerates those errors already present,

Such & feature is present in the loore's Valley results in the
form of & strong east-west gradient which must tend to obscure any
significant minor snomely charecter in the aree of interest,

With all these considerations in mind, & nuuber of anomly
features have been selected for discussion, Any feature mot discussed in
the following section is not considered to be significant,
Disoussion of Results

It may be noted at the outset that the gravity results show no
si/mificant oarrelation with the I.P, anomslies discovered during the
1958«59 season,

The ground megnetic results display minor anomely character
throughout, with only vague correlation from treaverse to traverse, [fowever,
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wvhere such correlation can be recognised, the strike of the minor anomaly
features is usually approximately true north, Furthermore, magmetic
anomaly features of smell magnitude occur at the position of the I.7.
anomaly sone A on traverses 5W, 00 and 58, and at the position of momes B
and C on traverse 15E,

The broad features of the mgnetic results seem to be consistent
with the aeromagnetic picture, as one would expect. The seromagnetic
survey reveiled two total intensity anomalies, one of magnitude about 110
gamme, situsted about 30 chaine morth of primeipal point 34, and one of
about 30 gamma magnitude, situated about 45 chains south of principal point
355 The first of these anomalies is reflected in the grou~d results by a
general westward inerease in vertical intemsity on traverses 12N to T6M,
The second anomely is not so clearly defined on the ground,

In the ground magnetic results over the area of the I.P. survey,
it is worth noting the change in character of the magnetic profiles between
the eastern and the western txaversés. In particular, notice the marked
irregalarities on traverse 10W, especially between 10W/358 amd 10W/408,
This change in character may be assoniated with a change in the rock type
present at very shallow depth,

Other individual features in the magnetic results are discussed
below in conmmection with the gravity and resistivity resulte,

The moet prominent feature in the gravity results is the broad
east-west gradient displayed on the gravity contour plan, This feature
does not appear to be related to the known geology in the immediate
vicinity of Moore's Valley, However, the trend of the comtour lines does
appear to be in sympathy with the regiomal seologiosl strike and with the
strike of the zone of magnetic anomaly to the west of Moore's Valley, as
defined by the aeroma metic survey,.

From the very licited evidemce awailable, it would appear that
the strike of the gravity comtours in the vieinity of the Thirkell fault
could swing into sympathy with the strike of the fault itself (see plan
S14/4 )e

A study of the gravity results on treverses 198 and 156¥
indicates that there may be no single near-surface demsity value which is
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suitsble for elevation and terrein correctioms throughout the whole length
of these treverses, Redused gravity profiles obtained using values of

2,28 gmon™> and 2,55 ga.on™> are shown sepsrately on plan Vo, S16 , The
figure 2,55 gm.on™ was obtained from the average demsity of & collection
of siecimens of Owen Conglomerate.

The writer's impression ie that while & valus of 2.55 gm.cm >
might be appropriste for traverse 156N from 00 to 258, it does not appear
to be suitable for the adjacent part of traverse 198, from 156X to 175H.

The choice of 2,55 gm. ow™ for the reductions on the hilly part of traverse
156N, between 00 and 25E, implies that the true density of near-surface
mterial in this part is likely to be higher than that to be expected from
unconsolidated Cainosoic sediments. '

On the northern half of traverse 1JE, there is gravity anomaly
charecter consistent with the existence of & contact tyve anomaly, arising
from within the older rocks, and centred at about 180N, However, this
charecter is superimposed on & broader encmaly feature which complicates the
actual form of the presumed local anomaly.

Gravity results on treverses across the position of the Hagell
fault (ae shown on plan No, 26, sheet L) display no features attributable
to a fault structure at the position shown, There is, however, considera:le
irregularity in the reduced gravity results on traverse 108, but the true
ploture is almost certsinly obscured by terrein effects, which mey be as
much as 1,5 mgal in the vicinity of 108/35S, Hence, mo significance should
be attached to any grevity features on line 10E between 10E/25S and 10E/408,

A step=like grevity anomaly ooccurs between 10E/15S and 108/208,
Similar features also ocour at about 30E/10S and 00/208, However, the
latter is assccisted with & misclose in cbserved gravity values at the
position 00/208, It should be noted that the features on traverses 1CE
and 00 osour in the vicinity of a sudden southsard increase in apparent
resistivity walues,

Two magnetic features of interest also occur in this leocality,
A marked southward deorease in verticul intenmsity ocours at 10E/17S in the
same place as the gravity and resistivity features. A similar magnetic
feature at 20E/275 does not correlate with any well defined snomaly feature,
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These magnetic features are of & type which might he related to a contact
between two rock types, with the more magmetic one lying to the north.
Although the grevity feature betwee- 108/158 and 10E/208 ecould
represent & contact type anomaly, it could alse represent & smell positive
anomaly centred in the vicinity of 10B/158,
A comparison of geophysiosl results on traverse 10E is shown on

R1%nd the location of the megnetic and resistivity features discussed

plan
is marked on the grevity comtour plan (plan S512/4 ),

Changes in gravity gredient between SE/1S and SE/128 and between
40E/55 and 40E/308 could be related to terrein offects, Much of the
irregularity in reduced gravity values on traverse 1OW is almost certainly
due to terrain effects and errors in observed grevity values, particularly
at pointe south of 10W/00,

The gravity contour plan displays one feature which is not obvious
in the profiles. A sharp kink in the graviity contours ocours on traverse
158, Features such a&s this are usually regarded with some suspicion since
they often occur through some cum lative misteke in levels or observed
gravity values, No such mistakes are obvious in these results but any
significance attached to this festure should be regerded with csution,

On the other hand, the trend of the grevity contours in the
vioinity of 158/208 could be in sympathy with a postulated trend in mugnetic
results,

Another festure worthy of mote is the sudden decrease in the
megnitude of the broad gmvity gredient at the position 00/32F, Although
this feature means little by itself, the apparent resiestivity results show
some lateral varistion in the electrical properties of the ground: in the
same locality.

Attention is drawn to the gravity anmomely charecter between 20N/5W
and 20N/15W, disregerding the point 205/11W which appesrs to be 2 mistake,
Reduced grevity profiles for two different assumed near-surfece density
values are shown in plan S16 ., 1In the absemce of independenmt geophysical
results on this traverse, mo significance can be suggested for this feature.

Although mo compareble gravity feature occurs on traverse 16N, a
similar feature does ocour on traverse 12N between 12K/10W ana 12N/14W,

There is also & westward increase in apparent resistivity values in this
lmut,o



-1 - 321C19

The gravity surveys have failed to revescl any anomaly charecter
attributable to the source of the kmown I.F. anomalies, The gravity
results appesr %o be sigrificant only in terms of the broad geology of the
area, although their precise sigrificance is ohsoure,

The magnetic results show weak positive snomaly &t the positionm
of some of the I,"s indieations, It is possible that this masmetic anomaly
charecter arises from wesk pyrrhotite mineralisations

The ground magnetic survey also revesled one festure which could
be due to & magnetie contect st about 108/178, Further investigation of
this feeture would require a detailed magneiic survey, The coversge for
such & survey should be decided after & study of the results of the curremt
I.Pe=resistivity programme,

It my be worth moting thet the ground magnetic, I.P, snd resis-
tivity results suggest the existence of & gemerel strike im & directiom
approximetely due north, in the ares between the I.P. zone C and traverse
76N, This strike appears to match the strike of the broad grevity ancmaly
which, however, may be considerably more deep-seated in origin,

There is some evidence in the existing resulis to suggest that
resistivity surveys may be suitable for locating broad geological contreasts
to a dopth of & few hundred feet,

1.V, SEFTON
for Lei., RICHARDSON & ASSOCIATES
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The following recommendations are based particularly om the
writer's experience in the lloeve's Valley area, and are offered here so that
the problems involved mey be apmrecisted by those plamming any future work
of the same kind under Tagmanian conditions,

Vherever gravity work is to be used in the search for minemls,
it is desireble to strive for extreme scourecy in the results, since the
anomalies being sought are, in genersl, of ammll megnitude, Certain
errors are umavoidable, but it is essential to keep errors entirely inm the
gravity observations themselves, wherever possible. This mesns that
errors from other sources should, ideally, be kept an order of magnitude
lower than those which are umevoidable in the gravity observatiomns,

The following requirements apply particularly to gravity surveys,
but the gemeral principles involved can be adopted for all geophysical weork.

(a) Traverses should be straight and psrallel to ome ancther,

vherever possible,

(b) Slope corrections should be applies to chainages when pegging

in hilly country, sc that the position of each station is
known to within the accurscy of plotting =t the chosen scale,

(e) Care should be taken to ensure that, where iwo traverses

intersect, any errors in chaimages or direction should be
moted and adjusted before proceeding with further regging,

(d) Levels, where required for grevity work, sheuld be teken at

specified locations, prefersbly on top of & dumpy pege Hele

-Mmmuuﬁmydhlﬂ.,umm.m

each station,

(e) Level surveys should alweys be closed and the resulis of the

survey, showing miscloses, should be given to the geophysiocist
conducting the grevity survey.

(f) In forest ar serud country, gravity stations should be eleared

for & madius of at least 18", to provide a hard ground surface
for the gravity meter and operstor,

(g) Gravity surveys in sreas of high relief should be aveided
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wherever poseible, since accurate correction for gravity terrain

effects generally required very detailed topogsraphic surveying,
(r) Gravity stations should be spaced at 50 f%, intervals or less,

L,V. SEFION
For L.A, RICHARDSON & ASSOCIATES
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