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ABS TFL4.C T 

Pelf-potential meesurernents were made in 

Oc tober 1953 in the area of tho },~ t, Galena IvIine, near 

~elllngrove, N.S.~., over a group of leases held by the 

lnverell Lead Syndicate. Geo~hysical surveys made over 

adjacent areas had shown that the self-90tential method 

was likely to yield more information than any other 

geophysical method. 

Although surveying conditions were good, no 

significant anomalies were recorded. As the lode has [ood 

outcrops, and extensive pl'ospectinc -"'ork in the past. 

has failed to locate any wcrkable deposits, it ~s consid­

ered that further geophysical work is not warranted. 

( iii) 
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1. IIi 1RODUC TIOll. 

The ~i:t. Galena ~~ine is situated about 12 mi s 
south-west of :3mmaville, New 2out~ '(·;8.1e8, about 12 miles 
north-north-west ~ellinsrove, and ~iles south-
east of ",rebb's Consols 1:ine ( Plate 1 ). The ~:t. Galena 
i~ine, on leas3s £/:L4.983 and t:L4984, is not to be confused 
with t ~t. Galena whlch s on WLI013 and which is 
ae' jacent to ~-;ebb t s Consols f~ -tne. In June, 19 ,the 
Inverell 2-d Syndicate of Inverell, n.s.'N. a~)::)lied to 
t~1e Bureau of Er-neral sources for a geophysical survey 
of the mine area to be made. The property was inspected 
by Dr. J.Horvath, a senior'r:eonhysicist of the Bureau and, 
on the basis of his report, it was decided to make a test 
electrical survey while a geo..;hysical party was based at 
Emmavil:e during the 1953 fi01d seBson. The survey was 
carried out in Octob~r1953, by K.H.Tate (party leader) and 
!-1. J. 0' Connor, seo,:")hysicists of the Bureau. The pegging 
and surveying of traverses, etc., was cone by P.O'Reilly 
Surveyor of the Department of the Interior, New South 
'7ales. 

The mine is on leases '.I11hich are part of the old 
'i'Jellingrove group of leases covering a line of mineralisa­
tion in quartz-porphyry rocks which was worked unsucc -
essfully before 1900, There ',is nb record of any sub­
stantial production from the mine. In sinking a new shaft 
the syndicate located a small body of fa~rly high-grade 
lead ore, and the purpose of the test tsurvey was to 
ascertain whether geophysical mathods co~ld assist in 
developing the property. 

Experience in adjacent areas indicated that the 
geophysical method most likely to be succesful was the 
self-potential method. Because the deposits appeared to 
be very small, short spacing of observation points was 
planned. ~eadings were taken at intervals of 25 feet. 
The area near the mine is fairly open and presented no 
practi'cal problems in carl"'ying out t:1e survey. 

2 •. GEOLOGY. 

The area is described by Pitman (1901), and 
in a report by the partment of bines, New South iales 
(1939). A line of lode in quartz porphyry trends south 
from a contact of acid granite and porphyry at a point 
where the contact is intersected by the Severn River 
(Plate 1). The lode dips steeply to the east and can be 
traced on the surface for about one mile, the outcrop 
being very conspicuous north of the shaft in the old 
HL33 ( the present ML .4984), although there is lit tIe 
evidence of good mineralisation. Further south, the out­
crop is discontinuous but is on the same direction of 
stri1ce. The shaft in ~:L4984 was sunk to ::'50 feet in a 
3 -feet wide lode, with streaks, veins ar..d bunches of 
galena, and a small quantity of Zinc blends. 

A second group of shafts is concentrated on the 
old I.~L3 ( the present 1I:L4983 ) and recent mining operations 
were confined to this lease. Other openings in the area are 
small and closely grouped. It is probable that any ore 
lenses located by the prospect o,eratlons were too small 
to encourage further work. The only record of ore having 
been treated relates to 18 tons of lead carbonate ore, 
treated at Cockle Creek before 1900. TIns is likely to 
have corne from the shaft in ~[L<l,984. Some lead ore was 
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produced from the me.in shaft on 1'.LI'·\) Gur~ng the most 
recent camp8.1gn 8nd is still. lylne; at grass. JccordinG to 
a representative of the Inverell Lead Syndicate, this 
parcel of ore a8say~d 21 per cent lea~, mainly as oxide. 
'~ater in the workings made them inaccessible at the date 
of t~1e survey. 

3. S::LF-PO TZNTJ SURllEY • ....;;;;.;;.-----
S9lf-potential weasurements rely on electro­

chern ical act lon \'J i th:;'n snl]lllde bod les undergo lng 
6xidat ':on. The weak electric currents produced are 
detected by rneasvr~nr var~ations ~n ~otent_al on the earth's 
surface at var:ous ~oints la~d out on a :r_d. 

Thrae tr'averses wre .surveyed anc pe were 
~laced at lO~ ft intervals (rlate 2 1. Traverse lOOI 
intersected the shaft from w:':J c1:1 hidl-rrade lena was 
renortad tc have been recovered a~~ the ot~er traverses 
crossed the lode at pOints close to ,rospectinr trenches 
and shafts in which traces cf lead and copp0r mineralis­
ation were visible. 

Profiles of the Eelf-potent:al measurements made 
along e&ch traverse ar? shown o~ ~late 3. 

4. D~SCU R':::S: LTS • 

As can be seen from the profiles, no significant 
anomalies were located. This indicates that either -

(a) the mineralisation 1s too sparse to affect 
the resvlts, or 

(b) there is a lack of electrochemical activity 
around the ore bodias. 

T'r.te spontaneous polarisation of a sulphic1e 
ore body ar ~se s from c ::'fference s be t 'I'Jeen t h'3 201u tions 
surroundc.n~: tbe uYlper ano lower _"lortions of the ore body. 
These differences are usually c8.usec. by variations in 
oxidation, because near the surface atmospher~c a[encies 
form a zone rich in oxygen but the solutions below ground 
water level are poor in oxygen. Some sulphide bodies lack 
any electrochemical activity and would not, therefor"give 
rise to a self-potential anomaly, but these cases ara 
relatively rare. Also, no electrochemical activity can be 
expected if the upper portion of the sulphide ore body does 
not extend above the ground-water level. Absence of self­
potential anomalies therefore, does not necessarily mean 
the absence of sulphide ore bodies, but under the connitions 
observed at I.:t. Galena it 1S unlikely that large ore bodIes 
have heen overlooked, because (1) at other mines in the 
district, bodies of ere similar to that at Nt. Galena have 
shown self-potential. anomalies, and (1i) lode formation and 
mineralisation can be seen on t~e surface, and it is 
unlikely that sul~hides woule not reach above !!round-water 
leve 1. .~ 

5 .CONCLUSIONS. 

No significant self-potential anomaly was re­
corded over, or in the neighbourhood of, workln~s which are 
reported to have located B small, rich, galena body. It is 
considered that there is insufficient mineralisation for 
it to be detected by eeophysical methods. 
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As the lode outcrops prominently, s.nd has been 
well prospected in the p8st with disB))ointinG results, 
it is considered that further ,se o~)hysical prospecting 
would not be warrantad. 

6, 

Carne J.E., 1911. 

Dept. r~in8s }'7.S."·., 1939 

Pittman, ~.F., 1901 

Tbe Tin Eining Indus try and the 
Distribution Tin Ores in r .S. '.'!., 
:Sept. ~~ines Geol. SUI'vey, X.S.-;i., 
Mineral Resources ,No 14. 
~ellingrove and Auburn Vale 

Prospects, Inverell District 
39/14609~., p. Dept. rUnes, 
l~ • S. Vi • 
Tlle Line ra 1 
30u tJ1 '~JaL; s, 
I,T. S • If.T • 

SOUl'"'ces of Eew 
Rep. pt. l.~ines.; 
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