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Gradient array IP and magnetic surveys were carried out over the Little

Wilson River Grid as part of an exploration program for skarn m1neral­

isat1on. . Disappointing results were recorded by the fo:oner but sane

magnetic ananalies were defined over Gordon Limestone and Crotty

Quartzite near their oontact with the Mered1th Granite, as well as

over the cambrian ultrabasics. '!he roost prospective of these ananalies

is a 2000 gamna response over a oontact between ultrabasics and liIrestone

(ananaly no. 4, Figure 2). It has associated tin responses and may

have offset (faulted) extensions to the south, giVing it a total strike

length of sane 50Om. A drill hole has been proposed to intersect

the magnetic source and to examine the country rocks through to the

granite. However this ananaly is shorter and nuch less intense than

one, or possibly bio, responses over similar rocks on the neaIby laurel

Creek grids.

Details of the proposed hole are: collar coordinates: 5Om. (grid) north

of 15.5N/20E: azinuth; 2830 mag.: dip; 50°: projected length: 350m.

Before drilling, a .magnetic survey should be carried out on the projected

line over the drill hole to confiDII and better define the ananaly.

Further, since magnetic remanence may be liq;lortant in these areas,

neasurements should be made of representative sanples: this will require

the core to be.oriented. Such measuranents will peDllit a IIOre accurate

interpretation of the area I s magnetic ananalies and possibly a better

recognition of ananalies caused by potentially econanic mineralisation.
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The Little Wilson River Grid is a =re detailed area on the eastem

side of the Hannan River Grid (see Figure 1). The grid enocxtpaSses

part of the contact zone a=und the tin-bearing loEredith Granite where

the granite has intruded cambrian basic and u1trabasic rocks, Ordovician

linestones and Silurian sediIrents. Part of the area is covered by

alluvium which in places may be up to lOrn. thick.

This report evaluates the results of gradient array IP and magnetic

surveys carried out in early 1982.

A tin or tin-tungsten skam deposit is the expected style of mineralisation

and altOOugh the favoured host is the Gordon Linestone, carbalate

sequences also occur within the Silurian sec1illents and may occur in

altered ultrabasics.

The skams may be either magnetite rich or sulphide rich: both types

should show' strong magnetic ananalies, but IP or EM would probably only

respond to the latter. The geologic noise for both· magnetics and IP

is often high: the ultrabasics may be quite magnetic and graphitic

shales occur within the sediIrents. Also, sulphide and magnetite content

generally increase as the granite is approached (SChellekens and Newnham,

1974).

A second possible target is for primary tin within the granite. The

extrelre (and sinplified) types of mineralised granite are sulphide rich

areas such as Sweeney's on the Heellskirk Granite (see Bishop, 1981) or

the altered, but sulphide poor areas such as Tadpole Hill on the loEredith

Granite (see Bishop, 1982). For the fomer case and for the various

grades down to sulphide poor, IP is a diagnostic exploration nethod.

For areas such as Tadpole Hill, the response is subtle and may not be

diagnostic. A magnetic response may occur, but m:>re often will not:

.a magnetic low may occur over areas of alteration within magnetically

active granite.
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PREVIOUS GEOPHYSICS

The Hannan River Grid was surveyed by gradient array IF and magnetics

in February 1980, at a 40Om. line, and 25m. station, spacing. 'llie

results have been presented as chargeability and resistivity contours

at 1:5000 scale and as profiles at 1:2000 (Howland-Rose, 1980).

The IF and magnetic profiles are on Renison's 1:5000 OCJIP)Site profiles

and the magnetics has been contoured on to Renison' s standard sheets,

again at 1:5000 scale.

Although the IP recorded a rnnnber of strong ananal1es, the responses

in the Little Wilson River area were generally low (less than 20 mV/Vl.

Similarly, in this· region the magnetics, CMay fran the ultrabasics, was

quiet, althOugh one potentially interesting ananaly was defined. Martin

(1981) proposed a IlOre detailed search of the area, at a 100m. line

. spacing, mainly on geological and geochemical grounds.

'lHE 1982 GRADIFNl' ARRAY IF SURVEY

5cintrex carried out a gradient array IF survey over 13 lines (between

12N and lSN) in January, 1982. A 25m. dipole and station spacing was

used. The results have been plotted on to Renison's OCJIP)Site profiles

at 1:5000 scale and have been presented as contour plans by Howland-Rose

(1982), who has given a detailed description of the data.

With the exception of one high reading of 84 mV/V, low chargeabilities

were recorded throughout the grid (generally less than 20 mV/V). Zones

of 20-30 mV/V were recorded in the north west comer over ultrabasics

near the granite contact (associated with sane soil tin ananalies on line

20N, which is outside of this grid), and sane spot values of 20+ mV/V

were distributed throughout the grid on a backgrolmd of 10-15 mV/V. 'lhus

the chargeabilities were disappointing and indicated only minor

disseminations of SUlphides. Further, the chargeability plan and

profiles were of little assistance when trying to interpret the geology

fran the geophysical results.

The resistivities were IlOStly between 1000 and 2000 olmHn, with zones

of less than 500 ohnHn occurring over all rock types. SUrprisingly the
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results did not reflect the mapped granite boundaries (usually granites

are seen as IIOre resistive units) • Neither are the other lithological

units distinguishable fran the resistivity contour plan. Resistive

units which intersect the granite contact may indicate extensions of the

-granite into the country rock, either as (near) outcrop or at a shallow

depth. This interpretatic:n is indicated in Figure 3.

THE 1982 MAGNEl'ICS SURVEY

The magnetics were recorded using a 10m. station spacing and the results

have been presented on Renison's 1:5000 OCIlp)Site profiles and in

Howland-Rose (1982) as a 1:5000 contour plan.

several ananalies were defined, but IlOStly with anplitudes of several

hundreds of ganmas, rather than the several thousands of ganmas which are

-typical of skarn deposits. . However the tenn 'skarn' covers a wide

range of mineral assemblages and it is possible that magnetic remanence with

an opposing field is iJtp:lrtant (as occurs at the neaJ:by Mt. Lindsay skams) •

The magnetics did not outline the ultrabasics as indicated on the geology

map, but rather they reinforced the interpretation of the resistivity

results1 namely that the granite intrudes further to the south into

what has been mawed as cambrian ultrabasics (Figure 3).

DlsaJSSlOO

The lack of correspondence between the geophysical 'ananalies' or

between the geophysics and the anana16us tin soil geochemistry (see

Figure 2) confinns the disappointment expressed in the individual results

above. (The two geochemical zones labelled A and B are IIOstly associated

with alluvium, although this may not be so for the bulge in the south west

comer of B.)

As suggested above, magnetics should be the IlOSt useful geophysical

method for detecting skams, since a magnetic response should occur over

IIOSt, if not all, types of skarns. The magnetic ananalies are indicated

in Figure 2 and are briefly discussed below.
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(1) This ananaly occurs over crotty Quartzite and its centre is within

100m. of the granite contact. It has an anplitude of the order of 300

gamnas and probably has a deeper source than any other 'prospective'

ananaly 00 the grid (and tinls if due to potentially econanic mineralisatioo,

its depth may explain the lack of an associated geochemical response).

Whilst skams so close to the granite might well be poor in sulphides,

a higher magnetite cootent \oIO\lld be expected than is indicated by this

response (although the 'genie' of reversed remanent magnetism can again be

invoked to explain this low anplitude). A strike length of about 300m.

is indicated, but it is poorly defined and \oIO\lld require further definitioo

before any follow up \IlOrk was planned around this ananaly.

(2) This anana1y, also located within crotty Quartzite, is even IIOre

poorly defined than (1). It has an anplitude of 600-800 gamnas and a

strike length of IIOre than 200m. It is located partly over the Wilsoo

River and could perhaps be explained by examining (?) outcrop in the

river. The underlying geochemical response ccmes fran alluvium and

does not represent in-situ values.

(3) This is a poorly defined ananaly near the cootact between the Gordon

L:imestooe and the crotty Quartzite: its apparently small size and lack

of canplementary ananalies fran other methods suggest it has little

econanic· potential.

(4) This is an intense ananaly with a maxiImJm anplitude of about 2000

gamnas. It is the best defined of the 'prospective ananalies', being

recorded 00 three lines. The strike length is approximately 300m. (but

see ocmnents 00 (5) below) and it overlays an interpreted cootact between

the ultrabasics and the l1mestooes. (The granite cootact has been mapped

through the northern part of the ananaly: see discussioo 00 interpretatioo

of the geological boundaries below). On line 16.5W a quite shallow source

to the ananaly is indicated and the associated soil geochemistry

(150 p[llI Sn) is awarently fran residual soils.

(5) This ananaly has a maxinuJm anplitude of over 2500 gamnas 00 line 15.5N,

. where a very shallow source is indicated: the source deepens to the south.

The geological map (Figure 3) shows a dextral fault between (4) and (5), and

it seems likely that (5) is a southern extensioo of (4).

r
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(6) This 400 garrma ananaly is well defined on line lSN, but it was

not recorded on adjacent lines. Like (4) and (5) it occurs over the

mapped contact between the ultrabasics and limestones. It is very

similar in fonn to ananaly (5) on lSN, and may be an offset (faUlted)

extension of (5) (see Figure 3).

(7) This ananaly is one of a series (others not shown 00 the Little

Wilsoo River magnetics contour map) extending to the west on line IBN over

ultrabasics. Despite the associated chargeability 'high', it is not

considered to be prospective.

(8) This ananaly is IIOst intensely developed on line l3N (......1000 garrmas):

it is seen weakly (-200 garrmas) on line 14N and has been interpreted as

extending to line lSN (HcMland-Rose, 1982, plate 3). Although the

underlying rocks are ultrabasics which might be expected to be magnetic,

there are down Slope geochemi.cal highs of 500 and 650 ppn sn on line 14N

as well as a nearlJy magnetic low which may be significant. Thus

ananaly (8) and its associated geochemical responses are of possible

interest.

(9), (10) and (11) are within the ultrabasics and despite the minor

geochemical high (40 ppn sn) overlapping part of (11), these ananalies are

not considered to be prospective.

The only IP response of note is the 84 mV/V recorded at 13N/20.5E, however

this is a single reading and there are no corresponding magnetic or

tin geochemical ananalies. Although low amplitude IP ananal1es over

granite may be Significant, none appear so fran this survey: there are

no geophysical (or geochemical) ananalies over the one mapped occurrence

of altered (tounnalinised) granite which is on line IBN.

Although the contrasts in the physical parameters are not as clear as

might be expected over these rock types (e.g. ultrabasics usually magnetic

and of low resistivity; granites usually non magnetic and of high

resistivity), there are sane changes which may be used to assist the

geological mapping: Figure 3 shows sane postulated alterations to the

existing map. These are IIOStly changes in the granite contact; the

•
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large tongue on the western side of the grid is suggested by magnetic

character as well as by a higher 'resistivity. It is also supported by

geological mapping on Une lSN. The variation near line 16.5N avoids

the contact crossing (at a high angle) the strong magnetic anaaaly (4).

The fault suggested between lines lSN and 15.5N parallels the main NW-SE

fault to the north. A second suggested fault between lines 13Nand

14N is m::>re doubtful, but the change in magnetic character at these

positions on each line is quite definite.

The IP survey over the Little Wilson River Grid produced minor anaaalies,

only one of which indicated other than minor sulphides and this anaaaly

was probably due to a very local and shallow source of barren sulphides.

The minor chargeability anaaalies which occurred over the granite are

also probably not significant and there seems little potential for an

econanic tin deposit within the granite in the area covered by the survey.

several magnetic anaaalies were defined over Gordon Limestone and Crotty

Quartzite. Although m::>stly of a lower anplitude than might be expected

for skam mineralisation; such responses, over these rock types and near

the granite, are of interest. Ananalies (1), (2) and (4) are of sufficient

areal extent to have econanic potential and I have suggested that

anaaalies (5) and (6) may be offset extensions of anaaaly (4). Ananaly (8),

over ultrabasics, may be associated with good geochemical responses, but

it is of limited extent. AnanalyO) is of low anplitude and the inferred

deeper source may negate the lack of coincident tin geochanical response.

Ananaly (2) is poorly defined, but could perhaps be examined for favourable

host rocks in that section of the river over which the anaaaly occurs.

Thus perhaPs m::>re by a process of elimination than by nerit, anaaaly (4) is

the one to be investigated, if further work is decided upon. Between

1GN/19E and 16.5N/20.6E, a thin, near-vertical tabular source is indicated

with a depth to the top of the body of about 20m. and a susceptibility

thickness product of about 0.2 (i.e. for an assumed thickness of Sm., the

source has the relatively high susceptibility of 0.04 cgs units) • 'Ibis

interpretation asS1.UOOS (with little justification) no effect fran magnetic

remanence.
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A proposed hole to test this magnetic body as well as to hopefully

intersect Gordon L1meStone, cani:>rian ultrabasics and the Meredith Granite

is shown in Figure 3. Before drilling, a magnetic survey should be­

carried out along the projected line of the drill hole. Results of

this profile should be inte:rpreted in IrOre detail. During drilling,

mineralised sections of the hole should be oriented: in inclined holes,

this may be achieved by using (down-hole) a IOOtal cone with an offset

apex to mark the lower side of the core. Details of the proposed hole

are: coordinates: 5Om. (grid) north of 15.5N/20E

azimuth: ""2830 (magnetic)

dip: ""' 50
0

projected depth: ... 35Om.

J.R. BisOOp

5eptember, 1982

•
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