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BEPORT ON GEOPHYSICAL 8!JllVJY OF KING ISLAND SCHEELlTE UINE. 

:ieport 50.1944/29, PIons 1Io1,998-1Q02t 

I. 'IN!RODUCTION. 

K1ng leland Scheel! te JUne is lOCated on the east 
eoast of King Island and is sixteen miles by road :trom Curr1e, the 
principal port on, the island. The open cut method of mining is 
employed and the mine is an '111lportant producer of schecli te. There 
is scope tor greatly increased production from the open cut area 
alone and with a View towards assess.1ng the full poss1bili ties o~ 
the area as a whole, geologieal end geophysical surveys were 
started concurrently by the Mineral Resources Survey Branch in 
June, 1942. The geophys1cal field. work was conducted between 19th 
June and 10th JuJ.y, 1942. 

Dur1ng the preliminary staGes, tho Geophys1cal 
work was conducted by J •. U. Rayner, Chief' Geophys1cist, lUneral 
Resources Surv(JY, assisted by the writer. Upon the former '.6 
raturn to Canberra, f1eld operations were cont1nued by the writer. 
The magnet1c method was used. employing a \latts Vertical Force 
Variomet.r~ 

II. GEOLOGI AND NATURE OF THE PROBLIs.lI. 

The geological survey referred to above waS carried 
out by P. B •• ye, Ass1stant Director, Mineral Resources Survey, and 
Q. J. Henderson, Geologist, Tasmanian }Jines Departm.nt. T'be 11b.~ 
results o~ tbis survey were available in the field for the guidance 
of the geopbysieal survey ,and ,the interpretation of the result8~ 
S1nce the time of the field survey, geo1oGioal invest1gations have 
cont1~ued and an extensive diamond dl'illing campaign has been com-

, pleted. A.s a result of' these investigations and the dr1lling, the 
geological·knowledge ot the area 1s GQnsiderable ,and 1)I'ov1dea a 
satisfactory basis tor the Qorrelation of the geophysical results 
with the eeologieal structure. 

The geology-of the area is. now describod in a 
report by P. B. Nye and O. L. Knight (1943), whlchshould be 
studied fora complete understanding of the geopbJrsieu pl'oblem. 
For the purpoae of th1s report, Hesers. Nye and Kn1ght have kindly 
prepared the following brief' description of the geoloGY of the area. 
The eross-8aotion along the NO. 2 line of" drill holes c1ven on 

. plate 5 will serve to illustrate this desoriptiou. 

The rocks 1n the vicinity of the King Island 
Sohee11te K1ne belong to the Grassy series of bornfelaes and are 
intruded on the southern aide by granite., and overlain by Recent 
deposits of sand, etc., ranging up to 100 feet thick. The rocks 
or the Grasay seri •• are folded and faulted. ' 

1'0 the north or the Bo. 3 fault, the rocks are 
muscovite-quartzites and spotted muscovite-quartzites. 'The general 
.trike 1s 20 to 30 degree. and the dip at 30 to 40 decrees to the 
east. 

South or the No. :5 fault, the roeks include IllaUY 
types ot horntele.8. 'lhe general strike is aO to 28S degree., 
but at the eastern end ot the workings, the strike is 40 degrees, 
the dips being to the. south or southeast at 70 to l.o degrees. 

A ... tion aerosa the mineralised zone from south 
to north, that 1s, from the bangingwall to the footwall Side, is as 
:f"ollows:-
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Actinolite-hornfels - at least 60 feet thick. 

Pyroxcne-r.;arnet-borrrfelB - avorace thic~tt1ess 37 feot. 

Top orebody - average thickness 30 foet - mainly 6a~ . .>uet-
hornfels. 

Marker beda - average thickneoa 13 ~cot - biotito-Quartz­
ite and spotted caloite-hornfels. 

,Bottom orebody - thicknooz from' 48, to 1 'f0 foet - GOJ:',lCt­
hornfel a, r-;arile,t-pyroXUtle-horni'el s; PY1'oxoile-garnet 
hornfels, cul~1 te-hornf'cl 0, etc. 

Tranoition zone- thickLl0~O I'm;,;.;cs from H '£0\1 to 35 :Leat -
nl tC31":1Gtinr; garnet-beuring hOl'n:i'ols anu footwall hornfels. 

Footwall rocks - at least 150 feet tll'~ck - thin-burnod foot­
wall hornfels. 

Major f'aults traversing and displacing tho rocks of 
the mineralised zone include lios. 2, .5 and 7 Oc The No. 8 f'ault is 
a low angle overthrust which has truncated the 'Upper seotion of the 
mineralised zone on the northern side of the workings, and brought 
the b1ot1te-act1nollte-horntels (forming the overburden) above the 
m1ne~~1sed ~one. 

The princ,ipel metallic mineral in the mineralised 
. zone 1s echeo11te,. Sulphides, ohi~ly pyr1te and pyrrhotite, ere 
present in v~~ emall amounts. 

Magnetite, hanat1te~ ilmenite and probably titan­
hematite occur in the hangingwall actinolite-hornfels; iron ore in 
the biotite-actinol1te-hornf'el.s in the overburden; ilmenite in the 
biotite-quartzite and the calcite-aotinol1te-hornfels of the 
m1neralised zone; and iron ore in the ealc1te-act1nolite-nornfele 
of' tb.e mineralised zone. 

• " ' 'f_! 

~heIbain a1m of the geophysioal lilri?\"ey Was to trace 
the oourse of' the rocks of the mineralised zone and a4Jacent beds 
along their strike to the west of the' open cut. ' Frali1il111al7 tests 
ill the of:rice showed that the garnet ore was slightly magnetic and 1t 
seemed poss,1ble that small magnetic anomal1es might be produeed b7 
theM be""_,. It wasdec1ded to apply only the geomaenetic method 1n 
the t~irst 'instance. The field surv~y, rovealed that the garnet bde 
Jarad no pronounced magnetic ef'1~ect8, but : that magnetiC anomalies 
wer'e obtained. from rocks now known to be, act1nol1te-hornf'elses. The 
s1gnificance of' such anomalies in the light of' existing geological 
knowledge or the area 1:8 described in this report. 

The presence of magnetic material in the form of 
gal.van1zed iron buildings, eorap iron dumps, oompressed air p1pe8~ 

." truck 11nes, etc., eauaed much loeal disturbance and made it imposs­
ible in oertain parts to measure the true in,tensl tyvariatlone due 
to the rocks • .... 

Ill. IIAGDTIC PROPERTIES OF TIm Boop. 

During the eoUt'se of the drilling campaign at 
K1ng Island, speeimens of dr1ll ~res representing the va~1ous typea 
of hornfels •• were made svallable,and an invest1gat1on of their 
magnet1c propert1es waS undertaken by the 'Writer. The results of 
these investigations are ~ar1$ed below:-

a. Bgng1ngwall Actlpollte-BOrptela. This rock exhibits magnet1e 
susoeptib1l1ty of a high ol'der and 1s the most magnet1e ot the 
%'oeks conoerned. Sus,eeptibility values ranging ,f'rom .004 to .Oi8 
appear to be typical. A few sample. showed mueh lower values. 
Permanent magnetiast10n :La pronounced i8 most samples, but ls 
usually of m1no%' intensity eOli1i>ared to the magnet1sation due to 
1nduction 1n the earth t II magnetic t'lel.d. 



8 .  Dlotite-florntclr, The susceptibility of this rock apgears $0 be 
variable* but it is usually m m h  lower than tha t  of tho uctfnaliten 
hornfels. 

A l l  sarirple~ of t h i s  TO& availabXe fox- te&s 
c q t i b % l i t y  of the order .0001 an& no p~orxowltzed 

anouzaly can be expe ta l  frotn t h i s  ma%erial. 

4. 0ane.e ,Boa%E, 2% satisfactory CLriZl Crorcs speeirslenrs of %ypie& 
garnet rock were av~llable for t e a t s  and determ%nations on this 

- .  mtertal are ineonxplete. Mowevel., $1 avak2able evi&nue suggeets 
'1 a average eusczeg%ibiLity of 02 Zesa. 

(P, Calcite-3omnfele. fhls roe ,  whiah OCBUFS within the ore zam 
* and in -31 hole 80. 48 (%n the hangl?q~~all  r'ocks) shows varying 

suarceptibility. Phe rock from the ore zone has very low auscepti'bil- 
ity, w W e  that f rom @ill . W e  1Qo. 48 shm~ ~u~ceptibilitg of the 
order of. .002 and permanent una~~~ctjteration f a  agpreciab3e. 

Starker BearsL These beds f o m  a band up to abouf 13 
%thin th& are zone and irwlu& biotite-quartsite an8 

spottea ctalclle-h~p@eXs. The sm~epCSbility of the biot ite-quarts- 
i t e  is variab3e and. ranges up t o  the relatively high figure, of Q D08, 
buk spotted ealcitcs-homf@le appears t o  be much lower, Pormment 
rnaglnet isation f s appreciable in the bfot;ite-~ua~tzite.  

g. Foo W a l l  Actfnolite-ftornlals. 2h auaceptfbillty is f af rly 
son~iratently 'below .0001 ana t h i s  rock is probably the least  magnetic 
of thorn conaerned, 

T b  variationo i n  the  susceptibility of the rocks I s  
due p m l p a l l y  t o  the varying magnef;ile and $lmeni.i;e eonten$. 

i 

aatr e v e n  above re magnetic properf fes of the mokcs, 
serves, as a guide to in%ewyd$a%ion of the geunagnetio emtrey mauLts+ 
Hornvex, the nmber of speoimens tested to dab is not suf*rioient fop 
a aomplete ana3ysP8 of the conditions. 

Befors aonsldering theesumey r a a h t a  it is proposled 
to  deecribe matlzado in w e  f o r  t h e  calculatgon of magnetieanmdia9 
B a e  t o  bodisa of aolqpavawcb epiae and smceptibili&y wS%h tkao~let a* King 
I d a n d  nsches2ite mine. .  

. Ehllirriond (4933), Qdatee (f938) ana earlier aorke~s 
have 1ist;ed cbqraasioprs to give the mgnatiu m ~ l e s  due t o  wide 
w k a s  of inf inits  l e w b  Ibg"ponsi8ering the dyke Lo be a body of 
uniformly magnetissd material (magnetiraed by induct ion hn the eartht e 
mgnetie field) b o d e d  by plane swface~i  The ef fect  of each surface 
i s  cdl@tilatad fur the pofnt of obsm~vation and the tofa& magnetic 
anctnaily i s  obtained as a sum 02 a nunber of t e m e  eaah represent%= 
the anomaly due t o  one of the s e a c e s .  U" the body 9s given infinits 
depth, the sf'ftsct of the bot%m amace I@nne&ligiUe. @ulatee also 
giwe elrpresaionrs fop calculating anomalies due t o  spheres, cylinders, 
fanlts, inclined dabs, ete. 

The expressions used by Hallimond are of! nueh 
pracaf aa[l importame and hie w o e  Ps) therefore, reproduced here in 
a genepa2 form suA8able for  southern hemisphere condZtions. 

Consfde~ a subsurface body with a magnetic east- 
we& strike and extending t o  Infinity i n  both direbtionse A north- 
aouth s~oss-sleetion of smh a bodr %a shown in text f l m e  4. 

Let = rllota f o . 1 ~ ~ ~ )  of e a ~ t h ' ~  magnetic field directed upwards. 



B = Anas bcvtrsen rrnagnetig maridimi anb *hs directtion of 
. tl~avera~a whiah is norslal t o  the strlke of the anomaly 
bow. 

I 1 Sumepti'bility of materfal sompritsing anomaly body. 

1% - Intensity of magnetisatlon on top and bottm 61 anomaly 
. Bol$o XF EISB i .  

I, I 1nteks1ty of magnetisation on 82Qes of nnanaly body a - 
R reis (I - 6 )  Con Be 

The position of the pa@% P ~ePat%ve t o  the body 5 8  &tar- 
n- by fbe dldaatm~~ p and tb direot$ons 9, as indicated in the 
figw?, 1. 

T ~ B  an@.es; 84, 02, 9 an8 Q are meaaurod in ~adians. Tha 

bQ2w. 
2 h u n d y  at the point P 'Is de ermine fop e@ch face separately as 

Southern of t i m e  

Anoady aomponent noma2 t o  the siaC 21,(0y04) in the di~eo- 
tion ehown w o r e  

L 

Ancaa&g eomgonent parallel to the stdo P 2I;Loh 5 in the direc- 
tion a a  ahom big w w .  r e  

Resalving in the vertleal and horizontal (Llreotions fop d.2 and d.: 
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h Bort1»rn aide of 8liOlRaly ~. 

41, - -21. <.1-03) 00 __ - 2%. los.:l Sl.~ •••• ~ ••••••• ~ 
Jl1 

.... 21. -(G1-83) Bin ,s - 21-8 los.~J Cos- II ••••••••••••• 
" _ -- _ 1'1' 

ThO total anca.'7 for the ~0lU' aide. Me .. a ... 

-(4) 

C ~ 2It(Q1-e~f4J+04)t2tJ'G1il _ (ero4-Q1+"3)~.Sln _10~~.~ 
.: «I • 2It l.0 tr. !l.~ - 21. S1n _ (Or04 "!'" 01+1~)~2I§ Co. ~ lo~.:J. 

~~ . ~~ 
Wbe'n ih. an.oIaaly ~ fIlAienda t() 1nf1n1t. depth~ tho effect ~ 'tba 

'bot_ aide i8 negligible .1nce Z'J • 1'4. and Q" • 94' ~he above 
expre.sions tben ~eQeme ~ 

!U ~2I,(Gr'l2) .. 2l.(Q1-o2) Co. jf +2Ia10a. i; 8m JI •••••••••• J (6) 

q- ax, 1os. ~ + 21. (Q1-e2) Sin" +21. 10~;:t COB" ••••••• ~ 
"-1 - 2 

When " • 1, the lntouoi. ty of magnet 1sat1on on the 
.1a.. 1. zero ani U tm4 U are lett .i th the first te!m. in each ea ... ~ 

WheD_ ~ ~ 1; wh1ch 1s the case <leal'll with above, 
_.eh tel'Ul w.Ul ba ... II1gn .... hown -above, 

When ~ ;> 1, ·the sign of tbe ti81'ld -containIng I 
wUl '" H",ereea. except wben jl > 90 degree ... ben tll.1:. tel"l118 • 
conta11l1n.s Co. ~ 'Ull M8. above_ 

!be above mathod IISY becOlDit labt*ioua wbd. the 
an0lll81y bo~ ba. 1r~egulaI' Qape and fo~ t~se ea._ a polar ehaft 
1. a uaetuJ. aitl. PoIlU' ehet. 'to-r ea.l.oulat1ng rnagnet1e ananall •• 
d,. to two-4Jatns1oaal bod1 •• haft been described b7 lfappe (1935), 
P1rson (1940) end others. Piraon ass_e. 8.q~1ndr1cal distr1bution 
o-relement&r7 DI.ag1let1-c 41pol •• and aerive. an expression, for tile 
magnetic anomaly' due to an 1nt1n1t. m.agD8t1e c,-11nder of' elelDllnt8Z7 
C1'01IS MOt1on. A polar chart 1* con8t~1;$d fo~ tbe evaluation ot 
the expresaicm and can b. uae4 -£or aiJ:y eros. aeetlonal sbap. at 
anoma.ly body. Aa the 6x,pr ... 1on for the al:l.alaJ.y eE:lmponente 1. 
s1a1lar tC8 that giving grav1ty gradient anomaJ.1 •• -ror equivalent two 
dtmeJlS1cmal ea._. the polar ohart JI8Y be uaed alao 'Eo'/! computing 

'i" gray! ty gradient anaa.llaa. 

Pir... baa extended hi. investigations to tbre.· 
... diJlletla10nal oa ... and 4eeeribetl bow the ... a;r be handl&d with the 

aid of speoial. J)Ol.ar charts a»1 grspha. It is atated that ~ tb1. 
_ana theantaal,. due to ba ... nt r1dge. of flnit$ 1.8ngib. may be 
..,.I .. Qat.... Attention 1s drawn to the Me.ssity, o~ interohang1ng 
the ,.eit1on ot Coa • and Sin. in P1rson's equations 13 and 14. al 
glT«n tn the above reference. 

. -' If'1gu:r6 2 ahow& Tertical and horizontal CJOInpo'f:l,ent 
1l1'o:tUe. oaleulatM D;Y -.:L11laondt 8 method ~Ol' bodies of 1il:r1n1ti 
depth extent .0.4 .tt1t~ JiM:...;Jse(Ji.;.~on as shown. Busceptib111tJ' 1. 
assWlSd to be .004,' and the ~tle .:Laments used Breathe figure. 
tOl- nna Ialalldi Viz ... = .617 gauss. Inel1nat1o'll = 70 • 

v.. 1iB§QlUPUOF Of .. T~ Gl:IU¥AGPfIC SUilVEY lLSt.iL.~.!.. 

Plate 1 shows the traTerses' and all VQl1iOO1oter 
st~t1ons. Ind for aaek station the reduced value o~ vertical for •• 
component relative to the vul.ue at thernaiu- base station, 0/0. 



Plates 2 snd 3'ahow m6gn6tio prol l les  ~epresenting 
rertietil. forca .component variations dong the traverw l ines .  

Plate 4 h w s  the magnet20 smey  remits in  th f o m  
sf leso&pumio lines reprcsaentlng l ines sf arm vertiecil force wargorap 
elat. 

Jit; rill be ebmdky 6b8ewed on Pfate 4 that apl~lnlies 
in  the r e ~ t i o a l  fopas oaapoa@nt w e  prcserent ;Ln the form of :- 

a. Pr~munaeU. Inoreaeed v e w t l ~ ~  fop@@ w e ~  o e ~ t a i n  areas fmnlzag 
w h a t  ere referred to aa the 80a.t;Bem and the It~rthern snamdiea. (%he 
latter inolad~a, t bb Hb~th-Ig6181f esn md H~rth-Western anoateilies) . 

b. Letas p#e.nouzleed, Wt d,efilnit;e, deoraased vrsrtied f o m e  
occurring within the @pea ovt and on the wut4 leide of the lbrthem 
anoaaaliaa ceferrd BQ abew. 

o. Pmnsamed, but W, inereasail verticalt foroe over namm 
mnes uentred et 2gS/5oS, 255E/.t2S ma 390s/O8, 

The  inereaeed vertfqril f@me ammaliea which m y  be 
o d l d  'posiBioe' anomalies, are dne to the prescsnoe of a ~ Q ~ B E  forarmartion 
exllib it lng high m e t  ic st~aaept ib l l i ty  or Anteme permaxlent aagnet- 
isation, or both. 

'E$ee &eoreasreb ver t ioa l  force a,naut;Ly forming 'negative' 
anomaly, ~csgreeest~, in bhls ease, an .%ka%egrbll piart of an ad3olning A 

p o s i t i v ~  an- and I s ,  t h w  not a separate feature. 

The poeitive annwnlieer fcsPimd on traverees 2553 an8 
390% oan be oo~relateil In each ease with the Tlarker bedla (geologlual), 
the blot l f  a quartzite of whieh, in ~ome parb;s,hae a relat ivelg high 
eru8celpt ib i l i ty  and pemanent magnet isat ion. Eio aimllar anomaly is  
found on traverse IOOE at the indieateti position of the Marker beda 
(geolagical seat ion line 2). Psesmably the 25 Beet of sand eovar 
overlying the Marker beds at this gZaee is sufficient to  substantially 
reduee the anvmdy at  the surfacer due to t h i s  f U a  be&. S t  i e  
apparent that besause tbre are ar>naiderable thloknesaee of sand, the 
geologioal Hwker beds oannot 'be wed as geophytsical. Rarker beda also. 

PXate 5 &ova geologi~al seot Son l ine  I%* 2 ae gre- 
gars& by Meesre. P. Be Hye an& 0. 3;. Enlg&t and aleo the profile of 
w e t i e  v e r t l e a l  ?woe along that line taken from the t a q  of iso8gnaarfo 
lines (plate 4). 

'farat ng the methods oatlined in t be preyioue seot ;ion, 
vertical form' amponexkt anmaZf em hare been ealoulated for btiaiee of 
fawh a rshglge that there i r e  st&&antldk agreenenS between the oalctilated 
an& observe4 magnet i e  pref ixee. 8nuh proflAes for the Southern and 
the Bor$k-$asfernammlles are ehownonPlate 5. Thiswork i e  
Intenaed ae an IUnstration only of metbd and I t  Pe apgllc~b2e in this 
caaa only l a  a qual i~at lvs ray sac6  the finite strike extent of tha 
bodies and the irr6@ra~ttles in  depth of  sand oovsr over the Bodbe 

rodnca, serions aepartares from the two-dlmensioial conditlonsl for which 
!he oklcalat  lorn are dea%gneb. 

Tbe bow of ae8umeU sba a at t&e southern end of the 7i aection ragmeenting; the bed of aetinozi e-hornltela and aei- t o  be 
rep~pansible for ths Sonthem anomaly, Is drawn without regard for any 
ef'feot o r  the southerly ertension, at depth, of f a a t  KO* 8. It: Ira 
gcsslBla that f his fad*  has brought b%et lte-actinolite-hor~616, 
act b o l l  te-bmPe3.e or sther brnfelrses In to  the p s s i  t Ion repre senfed 
By the qpper .onthem uorlwtr o f  the sW8d areas. 

It csboul;d be noted that a stratigraphlo rfdth of 11 2 
feet hae been aasgwd, whereas the greaterst wldth of acfinolits-horzxfele 
so far proved by dr i l l  holes on the southrn sirle o f  the ainerallaed 
%one l a  60 feet. This statemsat does not Imply, however, that greater 
wiatha lney not be even%aly  proved to exist,  It should f wther be 



noted that no d r l l l  hole8 penetrate the posktfon of this a s a m  bod$ 
on .line 2 and ao It eannc~% be stated whether actinolits-hornf2Ea 1s 
present 02 notr At lea& 9 feet of actinozite-brnfels have been 
proved by one &Ill hole on line 3 about 44.0 feet'to the eaet, but 
in the ~orreeponding pkce  cm l ine  1 about If@ %et , t o  the w e s t ,  25 feet, 
of bloti%e-hornfela have been g m ~ ~ d r  These CLrlXl holes have tctefedl 1 
the PO&B with a width o f  about 60 feet fmnedhtely above Bhw pyroxene- 
garnet-hormfels - Ghe ro&s above the 69 feet width Izave not been test& 
and may  lnc;Lmle ao%i~d.ite-bmfela. . * 

The oo~relat  ion betwwn geologioal and geopbysioaf, 
data as ;kllnstratsd on P3a%e 5 I s  an Important a guide 5x3 interpretationo 
of the geophysicd survey, b'tzt it b e e  not tell the wh& atory Beeaneta 
f he cror~elation I 8  ma cm$ete. Zn the a888 of th&i Blorthern anoE'I8ly 
on Seat  ion line No. 2, the area lsboffn shadad ia, generally speaking, 
acaeptmble froa a geoIoglc82 polat of d e w  as a represen%atfon of the 
body of actinolits-ho~nteX8 assumed to be scaponsible f 02 this  anomdl.9. 
The Southern ~ B & I J ~  body sbwn shaded, on the other han8, can be 
@orrelated with ZrnO~ l l  geologg only in e@ far as the pos i t ion  af tb 
northern &ga of the body aad i t s  clip are ooneerned and even In theera 
aspeats the corpeLat$ou Ss not exact. Ae explained above, on t h i e  
Sscrtlon line, as on m e t  others, Ilttla i l e :  h o r n  about the rneurbnam thlokness 
of the hsa9gingwdU a~tindite-bornfe~8 ( i f  proaeql) or the 1denti.f;g of 
the  ad jaoent roek on the ~couth sf& off f he hangingwan aotinolite-horn- 
tole. Con~eqwntly it i s  not Jmown to ahat extent the douthern lanolsualy 
i s  &a% to the  hangw&l act%nol%te-b&?Wels~ Various poasibilitiee. 
e x l d  a#13aablw largely oa the aature of Pa'tdt Xo. 8 anti i t e  efTeot on 
the hanglzigwaf.1 aotfrrolite-hornfel~* It may be that the dl;p of this 
fa-alt h a m  dtaepem4i t o  the eoua-east and tbe area shown shaded my be 
oeaugi~d l ~ g e l g  by ~ n k m m  FO&B with hi& a ~ ~ c t ~ p f  i b i l l t i e ~ ,  1 x 1 ~  
&eve Fault Roe 8.. Any -anomaly dns to  biot it e-aot inoaf te-horntebs 
lying @@va Bault  Xo. 8 is disregarded POP the preaent became ravaiLable 
fie36 av9denee and data coneeraing the magnetic properties o f  'the PO- 
dei%n%tely known t o  exiat  on t be area, @bows that f he blot  ite-aotinolite- 
hornfels is oonmaonly odLy dightlg magnetfo, whereaa, the acttnolicitts- 
brnfela is f he only one whioh b s  &ilX'licLi%t magnet I sa t ion  and auff'ictent 
&hZ.dmese to account for the an-ics. It i s  expsct@d tbat further 
1Pgh' on t U s  sdbjeet -3, be obtalnea when bborato~y investig- 
atiionmr of &ill oore 8pec5.mens are msam3, although it 2s desirabxe tha% 
inf'ormat i@a be obtained from p-e as f he south of the southern lfmit of 
dPlllil9g. 

If %he aet3no2ite-hor@@l~ i a p  parspori~ib;le l'or fbl 
Southern a n o w ,  then sane dlagno8tide value c m  be a2;tached t o  the 
latter bmauew the haag5agwa3l aertinolite-ELorSe1.e is one o r  the ~le~lemr 
of hornfolrsers and can be re$ardeb as a etrike feature. C'onssqmnt2y 
any anomaly due fie th ia  beti roulB serve as a geophye i~a l  marker lndlblative 
o f  structmd feetPlme8 of', *ha, hornfdsed YnLLnding the mPneraliaed zone6 
On the other hand, anomaly dns t o  any rock above the Eo. 8 fault wul8 
not materially assiat in betemialng &ruc$nre of the homfelses inaluding 
the lainerdiaed zone beolaww I* i~ not dmzotusally oonfomqbke witih same. 
%?he anomalies w e  deeo~ibeil Zn W a i l  below:* 

ut8en  no  n he BOU~~IOFII R~OIIUCLY i a  the -sttit featwe eatbiting 
ineFeassd h a t y  over aa are8 t o  f ha south of the base line and exteM- 
itsg from about 6% W to about 420 93 and tWmoe Srregalarlg t s  the eastern 
lialt of +he survey,, The f eatura is shown on Plate  4 by the yellows 
brown reB uolows over this areas The tom o f  the  i m d y h ~ c ?  llnea 
beeween t~?etversee +20W and 372W is very uncertain due to  lob&: diatnebame 
oausad l@ gaXf anleed iron byfJding;s. Por f his  reaaon the 8ynatario l ines  
w e  ehown broken b f hie part of the area. , 

Considering thirs wraa3y aa a whole and on the asamuption 
that 1% &JIB .tr@ an inclfn& tabrilar bsd of aotfnollte-Bornfela, 
iol3miag oonolusf one- are apgarenf. 

The a m W y  terminates abnzgtlr at i t t e  western end at 
about 6 2 9  indioatlng th terninat ion of tbe act inolite-liomfeLa or oi 
i%s magnetite amtent. The mtmX1 area of inc~rsased ver t laa l  iopcte 
cerrtped at SOW/= njay be Bua t o  actlnolike-harnfsle and som support 
18 givan to thia view W the ~ a a $ t s  of &ill hole lo. 21 whleh 8 



feet of mdecomposeB slatew overlying *pyroxene rockn and with om 
10 feet of d ax& gpavuz 8096z?. ~ ~ h a g 1 6 8 2  0pinPo'n is that thb 
wdeoolrspobeb alate" probably repsemnts horafels ove~lylng pyroxene- 
garnet-bornfelra say poeeBly, t Wrsforts, be the  hamgingwdl actln- 
02i %e-bornfeXa. She posaible existen08 af act inollt  8-hornf'els 80 far 
north may be explained by faulting orebsenoe of deep erol%lon affeuting 
the act inollte-Bb~nfsla compared t~ parts a r t  her south (vide 
~ o l o g i c a l  Sadtion line So. 5). If faulting ira responsible, the 
ore mne m y  also be affecsted, but it oeems unlfkelr that thre rill 
be any large disp&acmentb 

It oan be oonclvd& that the bed reqoneible isr the 
$ou%hem Anomaly temlnates at about 6258 or the baii loma i t h  
aragnetllte omtent at ai$out that parf. 'Phe significance of  thfe In 
ta!ml~ af etruatur& af'fectlng, the ore zone, asemdng that the AnamXy 
is  due t@ the hmgingwa13 actindita-borrxPels, san B e  sasa3arialsa ae 
belwc 

1 If the arnanaly tereni~tien i a  due $6 faultbag, i t  %a likely 
$hat the 828 zone wud also be afYeoteQ+ Preswmb3y, tRe 
Bilsplaoerimnt aamcl@tsd r l f h  any raucb fault- m a t  be re- 
garda aa ~uff'hoient ts have removed the westem f a a t  blook 
out side the mea of' Bhe a m r  or a consi&erable dist  anam 
vest icallg4 

2. St the anomaly t ~nn laa t lon  is due to loss o*f magnetite 00x1- 
ten* et' the acti~alite-bm3felir, the fearture w o d d  be of 
no at  ruotwal aigrsliiemce am3 of no raf gniflcance in t a m  
@f ope unleaa It ooal& be ediablishsd that ths mergnetita 
oontent ale the aotiaollte-bTnfels 18 due to  the stme 
m%nez?alising agenaies 8,O the mhear3ite la  the ore &one r Hn, 
2;b light of pareoent igat~naatlen, geologiaaf. opinion does 
mt oona1Be~ that them be a re2afionslhip between the 
magnetite omtent af the er0%tn05$te-bmPe1,~ and the mines- 
citlrrat&on. 

The w t t  intensla part o f  the Sotttben anomaly i l e  l~~ 
on Traverm 32$E. Sn %Me, ragi~n mot only I s  the anolaraly m&ft atenee, 
But irregdaritig is found r u o h  %a arpparen%ly not a featttre of the . 

m@sraZy elaewhwm9 Th4 %s@m~$o 3ineet on Plate  4 ahow fh&o 
hzcregtilarity ertendfng over an, area between IErerverses 4 80E an8 3908. 
XC is p m i b l e  that even mopat anomaly-irzegularity over tU8 mea 
rnigkti be revealed by a mope detailed survey. 

Referring t o  Plates 4, it is clam? that from a goo- 
pbyeicotl pelart a$ vier there is an mark:sd change in eubaurfaoa 
umcli tiom oonwrning the aot $nolit e - h o ~ n f 8 b ~  bal  dong &30&0&iod 
Ss~t ion  LLne If@. 4 ae aamgpm with tbolee on Lane & 4  2. The Beoad 
anomaly of 500 gamms 58 )?raplaad by a muoh wore WPQW anolgalg d 
1W  amm ma oen%red at 326E/.5323 an& a separate wra ~f In- 
@pease4 vartioui2 foroa at the sonthepn 'ens srf Line No. 

A faetor rhieh Ls prebdly ;largalg pe onalble for tM "P inereasd v(brtf~t9 form near T~averae 3 S B  is the thioJrneea 
of mnd dover over2yin.g the a@%inolftsr-brnfeSa in that vhoinity. ft 
fs possible that t h h  fmtor @so hsle sr bearing on the anomly 
irregularities ah- rdemeQ t o ,  Because the elfeat s of any gromlnea~ 
Inkr ,a~~)gensl t ie~  18 mag~btlte ocntent present i n  or new the top of ths 
c~otinollit6-hornfela be m e t  apgarent in the survey result@ where 
the sverbwden thioknass io =dl. An afternative explana%ioa for 
the an&~r ir@~@IWity .Bad. be %he pF08enf30 of beds othea thPn 
set in~lite-brnFe11 infrot%wed poss13sXy as a reslat of f&alt ing. Zn 
the Xi& of om pre8en-t bnaowXeQge no druetur& iniorrnation o m  be 
4edweb isom the irregulenriti~@, 

lefe~rlng aga5n to  Paate 4, a comparison sf geo- 
pbyeica3 xeni l ts  dong G%olog!loal BJectlea Sines Me. 4 Pnd 7 inilicatee 
the terminat ton of the adinolite-brWela or @I i t s  magmtite oontent 
between tbse  tro liaea, ~ a y  at &sat 39OB. The lntensfty o f  the 

m@d be padaced t s  th. east of m390E dm kr increaeing dspth 
of -vwt bnt tb actwil termlnetlon of fhQ would not a* 



- caused by this 'factor alone. 

If it l a  assuned t h a t  t h a t  part of the Southern 
aa- ai tuated to the rsout hwset, south and southeast of the  o f f i c s  
building ae  shown on Pla te  4, l a  due t o  the  same act lnolite-hornfe1.s 
beti asarmed t o  be respGnsible f o r  the western part sf the anoroa'ly, t lm 
disporsition of  the aao#ral_tr new the oflice bulldfng indicate8 a 
southerly displacement of the act inolite-Bornfala. 

O f  i n t w s s t  i n  ~onnectfon with t h i s  poss ib i l i ty  
i a  th8 c d c l t e - b r n f e l s  exh&bitiag appreciable ~ u s c e p t l b i l i t y  and 
pronounced pmanen t  giagneti sat Ian found overlying act i no l i t  e-hornfela 
i n  D r i l l  Hole Xo. The extent t o  'which *his m a t e ~ l d  instea& of 
the aot ino l i  te-ho~nfelo, has contributed torarda t hs fnoreasad intensi ty 
under dislcuseion, t o  the  south and southeast of t h e  o f l i ce  mag be wn- 
alderable. 

It w i l l  be notice4 on Plate 1 t h a t  few variometer 
readings were made near the ofYice and t o  the south of it. Thla was due 
t o  the presence of magnetic materiel In the forme of building6 an8 racrap 
iron dumps and difteicult t e r ra in  due t o  steep dump eides. Conseguently 
there l a  sme uncertainty regarding the position of the isodynamiu 
Lines a s  shown in t h i  a viuinity. mare  tmoertab, the l i n e s  m e  shown 
broken. It i e  considered, hcnrevep, that the uncertainty appliee more t o  
detail rather than to  the genera %mad of the linee. 

Eorthern Anomg3Lae OF the two Borthern anomalies, the Bortheaatern one 
is prodwed by a ltna-like body of aotinolite-hornfele, the presence of 
whieh has been proved by d r i l l  holes 24, 26, 27 and 33. T h i s  a c t l n o ~ i t e -  
hornfela i t s  tiistinct fmm the han@ngwall actinolite-hornfels. In 
general, it would appear, that  t h e  ETortbnestern anomaly is caused by ar 

- aibnilm rook. However, them is no geological evidence as t o  t h e  rooks 
caureing th io  anot3laly excepf that from the adjacent drill  hole 19 i n  which 
hornfels was revetaled. 

. Considering first the Rortheastern anomly where 
tb @out hern l i m i t  of the act inol i  te-brmfels ~egponaible for the a n o w  
is determined by Paul% So. 2, it is  apparent that  t h e  northwestern 
extenrsioa of No. 2 B a u l t  f r o m  i t a  horn  positl~n i n  the open-cut aan be 
approxlrmately gauged bg means of the geapbyslcal results. T U B  sxtsn- 
aion representing the  new-surface gea&%ion of the fadt, is ahorn on 
Plate  4 and it lagpees web1 with t h e  position of l!b. 2 Paufit shown on the  
~ o l o g i u a l  plan of the j5O-foot aevel. Topography and dip or  the fault 
p re~mab ly  are responsible f o r  the  departure of them two poaitione, cat 
the stern Q ~ U .  

%he "Probable fault; with down-throw t o  the  northw 
( ehown on the 150-foot level OeoXoghaal f 1an)appa;rently forms the nor* hern 
boundary of the actlnolL te-hsz?nie%s and the lene~lflece shape of the 
reatern part8 of the anonza3.y mgg@~%8 tRat this fault and the  No. 2 
faul t  Junetioa at aboUe the  position s h m  on Plate 4. 

.I 

With regard t o  th@ Isortbestern anomaly, it I s  
probable that again t h e  posit  ion of f aultlng 021 the southern side m y  be 

'i . fixed by meane sf the g8opb;grsical aurvey, on t h e  baels of curve-f l t t i n g  
t ~ i m l l e ~ ~ ?  t o  t h a t  for Section l ine 2 ahown on'Plate 3. It is suggested 
that the fault is that reeultbg *urn the Junct;ion of the  r'J?xobable 
fault" and the Bo. 2 fault aPd which continms westerly with the & r i b  
of the former. i h l a f a a l t  rouldfom the southern boundary of the  
actlno3ite-brnf'els causlngthlrs an0mQ.y. It i s p o s s i b l e  that afault  
raw be premnt on the northern aide of thls anomaly as i n  the  case of the  
Horthealsrtern one. 

Brsa  the geological aspect, the region containing 
these two ancwadiee fs eoneiU0red to be of l i t t l e  importance I n  aonnec- 
t ion  with ore occurrence ats they are caused by ~ o c k s  which are partly, 
if not wholly, above the no. 8 fault$ and the anomaliers nee& not be - f'wtber uoneidered. 

mentioned earlier, the  foregoing aiacusaion of 
the southern and Northern enoml ies  1. based on the asamption that tb. 



ac%lnoLiL@-hornfela is pri&arlly responsible fo r  the erm~Lies. This 
&8b8WQt%oZl 1s @Ugport(Sd by a8pdofil~1 of' ~03?2t43at f 022 between known geology 
an& gwpby8iad retirzSts a d  by laleoraitor~r t e a t s  cocarpZsted to  Bate on 
chill @om aclaelusr. &orrerep, me Po Be Eye has recently psinted oat 45 other pombb litiels, ame of vhich m e  ascsntionea on pages 6 sm& 7, 
Thee@ involve the as.ratmpt %@.la t h a t  f he 8@uthesn wmaslry may be lmge3g 
or  wholly Oo meks above tb Ko. 8 faa t  (ove~bwden roam) and 
b~saght by Sfb. 8 fadti in to  a position rn~~auiljly s c c ~ ~ i d  by t b  upper 
part sf Wag hangiwer;kl ac\tinolitcs-bmfels. If t h i s  is correot, the 
termination aad lrregtikarlty sf %kw anomaly at i t a  weetern end migh* 'be 
due to  erosioka of tho overbwden re&, and the  eaeterly termimtion, at 
abeut 3gQE, could be Btm t o  the t@rmination of the overburden rock @la 
No. 8 iaulB. If the overburden rock is remonxpible, t he  ano~~6~liem 
would haw little a t roo turd  rsignificmnee as ~"egardar the ore zone because 
the overburden rook 18 above the Ito. 8 fault and the etrikes abova, and 
below that fault need not necessdulily be t b  same. 

The geomagnetic survey ~orapZeted t o  date at Xing 
Ieland Soheelite mlfm may nor be resgaraed primarily as a t e s t  aurvey 
beoause recent intenre explosatlon by diamond drilling has covereb a 
largo portlon oP the area surveyed. The geological detemimtione 
fellowing the drilling and now presented i n  de ta i l  on plane and oeatione, 
protidle en arati&actor~ basis  for the &termination sf cer ta in  w i t e r i a  
which may Be wed In tb interpretation of the geophysical resultrs. 

Same uncertain%y, however, tat111 exieats on the  
southern side of the artxi regtwdlng the  dis tr ibut ion of act inolite-horniel 
or other rnagndti~ rocks which rnay have contributed towards the Southern 
h a m a l y  and the part played by Fault No, 8 in avch distributfon. W t h e r  
l i gh t  @n t h e  dirstribution of magnetic rocks w Is8 obtained when additions 
JaBo~ertory work on d r i l l  core specbaena is completed. 

The pr inefpd  feature8 of the geomagnetic survey 
l a  the anomaly believed to be aesoefated with t h e  atctinolite-hornfels, 
besauae that ro& appears t o  be outstanding among *he hornfelaes, as regard 
raeigrrcat ic properties. The anomaly, if due t o  the act inolite-horn;f"elet 
~epceaenta an elcgression ofP geology wZlf ch can be used t o  deduce the  
crxia%eme of eer ta in  broad geological relationshipa of importance. Theeer 
are briefly outlined biblow. 

1. The apparent ending of the hangingwall actlnolite-hornfele op 
of i t e  magnetite content at 62% which may o r  may not &note a 
airnilas erdklng of the ore zone. 

2. The possible soutbrly displacement of tihe hangingwall actin- 
olite-hornfele i n  the vicini ty of the  mine office bui ld l~g .  

3, Baulting nay be poatulated to account f o r  the western termln- 
a t i s n  of the North-weatern anomaly. Elsewhere on theee 
northern anmalies interpretation may be matle t o  ehow good 
agreeaar)at with known geological structure. 

The 8esf rabilgf y of continuat ion of the geophy~sica 
eurvey t o  the re& cannot be aatilerfactorily determined until the ~ i g n l f -  
icance of re~aul ts  t o  date In temna of ore o r  geological srtructure i a  
proved. Bwther diamond dr i l l i ng  suitably 1oca*e& on t h e  area of the 
Southern anomaly and lmmediat&y to  the  west of it would probably aupply 
much proof. Z t  would be u8efuI t o  extanti the geopbyaical work eont her- 

r e h e r l g  t o  etmbraoe t h e  granite eontaot. 

If the extended survey showed t h a t  the granite 
oontract uoulB be detected geomgnetical2y, it would be useful t o  trace 
t h e  contact where there are no exposures of be&ock and p m t i c u l a ~ l y  
t o  dsternrine whether t h e ~ e  ie a northerly extension of t h e  granite which 
could be responetbXe for the abrupt westerly termination of' the Bonthern 
analall y . 
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The survey should be extended to the west for 30 
"chains to include the ridge on which aetinolite-born:f'els i8 common 

and spec1meua of whieb exb1bit st~ong magnetic properties. 

It 1s desired to e:zpress appreciat10n for the <:0-. 
operation and valuediJlSs1stance o~ Messrs. P. :B. Ny-a and e.L. Knight 
in eonnoet1on with all geological aspects of the studies and to grate­
full.7 aeltnowledge the help provided by Messrs. J. M. Rayner and It. F. 
Tb:rer on the geo:J~s1cal s1de • 
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