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SUMMARY 

The present report is a compilation of 

airborne magnetic, ground magnetic. induced polari­

zation and resistivity data taken on the Lewes River 

Mines property in the Whitehorse area. 

The induced polarization surveys have 

revealed one area of above normal chargeabilities 

on which an exploratory diamond drill hole 500' in 

length is herein recommended. 

Several areas for further exploration by 

ground magnetometer and induced polarization surveys 

are suggested. 
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INTRODUCTION 

CABLE: "SEIGEO", VANCOUVER 

REPORT ON 
GROUND AND AIRBORNE 
GEOPHYSICAL SURVEYS 

ON BEHALF OF 
LEWES RIVER MINES LTD. 

During the period April to July, 1968, airborne magnetic, 

ground magnetic and induced polarization-resistivity surveys were 

carried out in the Whitehorse area on behalf of Lewes River Mines Ltd. 

The programme was under the overall direction of Archer, Cathro and 

Associates, Ltd. Seigel Associates Limited executed the detailed 

airborne magnetic and induced polarization-resistivity surveys while 

the ground magnetic surveys were carried out by Eagle Geophysics Limited. 

The survey area is a belt of claims approximately 2 miles 

wide and 17 miles long trending northwest. The nearest point on the 

edge of the area is about one mile east of the town of Whitehorse. 

The Lewes (Yukon) River and the Alaska Highway run west of and parallel 

to the length of the claim group except at the south end where they 

turn eastwards across the property. Access to most of the property is 

by foot from the Alaska Highway. 

The terrain is hilly and wooded and dotted with lakes. 

Elevations range from approximately 2100' above sea level to about 

2500'. Rock outcrops are scarce. 

In April and May, 1968, Seigel Associates executed a low level 

airborne magnetometer survey designed primarily to locate a favourable 
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contact between igneou·s and sedimentary rocks. The results of this 

survey have been discussed by R. 0. Crosby, P.Eng. in a report dated 

July 8, 1968. On the basis of these airborne magnetics, two areas 

were chosen for ground magnetic and induced polarization-resistivity 

surveys. 

The latter surveys were executed during the period June 19 

to July 15, 1968, under the direction of Mr. Ron Sheldrake of the staff 

of Seigel Associates and are the basis of this report. 

Seigel MkVI time domain (pulse-type) induced polarization 

equipment was employed on this property. The transmitting unit had a 

rating of 2.5 kw and equal on and off times of 2 seconds. The receiving 

unit was a remote ground-pulse type triggered by the rising and falling 

primary voltages set up in the ground by the transmitter. The inte­

_gration of the transient polarization voltages takes place for 0.65 

seconds after a 0.45 second delay time following the termination of the 

current-on pulse. 

The purpose of an induced polarization survey is to map the 

subsurface distribution of metallically conducting mineralization 

beneath the grids covered. In the present area such mineralization could 

include chalcopyrite, bornite and other metallic sulphide minerals as 

well as magnetite, graphite and other minerals not always distinguishable 

from sulphides. 

The accompanying copy of H. 0. Seigel's paper entitled "Three 

Rec.ent Irish Discovery Case Histories Using Pulse Type Induced Polarization" 

gives a description of the phenomena involved in this type of survey, 

the equipment employed, the field procedures and the nature of the 

results obtained over various base metal ore bodies. 
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Two grid systems, labeled Grid One and Grid Two, were cut 

with grid lines at 400 1 centres oriented east-west and baselines 

oriented north-south. In Grid One, 14.7 line miles, and in Grid Two, 

13.6 line miles, were chosen for induced polarization coverage. The 

three electrode array, with electrode separations of 300' and station 

intervals of 200 1 , was employed for reconnaissance purposes. Certain 

areas of interest revealed by the reconnaissance work were covered in 

detail employing the three array and electrode spacings of 100', 2001 

and 400'. 

In one place on Grid Two a sounding using the Wenner expanding 

electrode array was made to attempt to determine the depth and 

characteristics of the overburden. 

The claims covered in whole or part by the ground surveys are 

held by Lewes River Mines Ltd. They are listed on the title page of 

this report and shown on Plates 3 and 4. 

GEOLOGY 

The Lewes River Mines claims cover an area about 2 miles wide 

and 17 miles long trending in a northwesterly direction parallel to 

and about 4 miles east of the geologie horizon known as the Whitehorse 

Copper Belt. This horizon is approximately delimited by the boundary 

of the claims held by New Imperial Mines Ltd. as shown on Plate 1. 

Sedimentary rocks of the Triassic Lewes River Group (largely 

limestone, dolomite and quartzite) have been intruded by the Cretaceous 

Coastal Intrusive batholith consisting of granite, granodiorite and 

dioritie rocks. In the Copper Belt, where the sedimentary and intrusive 

rocks come into contact, the sedimentary rocks have often been meta­

morphosed to scarns which in places contain copper mineralization. 
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Two types of mtneralized scarns are distinguishable: 

1 • Bornite and chalcopyrite associated with magnetite 

2 • Bornite and chalcopyrite associated with silicate 
gangue minerals and low magnetite content. 

In addition, "Porphyry type11 deposits with bornite and chalcopyrite 

disseminated in the intrusive rocks may occur. 

The contact zones between limestone and granite are the most 

favourable locations for the formation of the scarn deposits although 

scam mineralization often extends into the sedimentary rocks as much 

as 500 1 from such contacts. Roof pendants of limestone, embayments in 

the granite-limestone contact, and places where faults cross the contact 

are considered to be the most favourable locations for prospecting. 

The best published description of the economic geology of the 

area is contained in G.s.c. Paper 63-41 11Copper and Iron Resources, 

Whitehorse Copper Belt, Yukon Territory" by E. D. Kindle, 1964. The 

report includes Map 49-1962, on a scale of 111 = 1 mile, which is a 

geological map of the region including and surrounding the present 

survey area. 

G.S.C. Memoir 312 "Whitehorse Map Area, Yukon Territory" by 

J. O. Wheeler, 1961 and the accompanying map 1093A on the scale of 

111 = 4 miles covers the geology of a large region around Whitehorse 

including the Copper Belt. 

The following G.S.C. 111 = 1 mile aeromagnetic maps cover the 

Lewes River claims and surrounding area: Map 1342G- 'Cap Creek', 

Map 1341G- 'MacRae', Map 3376G- 'Whitehorse', and Map 3377G- 'Upper 

Laberge'. These four maps have been compiled into Plate 1 of this 

report. The surveys were flown with a 1000 1 nominal terrain clearance 

and a three quarters of a mile to one mile interline spacing. 
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PRESENTATION OF RESULTS 

Plate 1 shows the results of the reconnaissance (high level) 

airborne magnetic survey and the disposition of the Lewes River Mines 

Claims with respect to Whitehorse, the Alaska Highway and other 

pertinent features. 

Plate 2 entitled "Detailed Airborne Magnetometer Survey" is a 

reduction of the five aeromagnetic maps presented by R. 0. Crosby. 

The original five plates were on the scale of 111 = 1000' while the 

reduced scale is 1" = ~ mile. 

Plates 3 and 4 show the results of the reconnaissance and detailed 

induced polarization surveys on Grids One and Two respectively. The 

reconnaissance chargeability and resistivity values are presented in 

plan contour form on a scale of 111 = 400'. A 2 millisecond contour 

interval was chosen for the chargeability data while the resistivity 

data were contoured at a logarithmic contour interval. The 200, 400, 

800 and 1600 ohm-metre contours are shown. 

The results of the ground magnetometer surveys are shown in 

simplified form superimposed on the chargeability contour plans while 

the detail survey data in certain areas are shown in profile form. The 

yertical scales for these profiles are 111 = 5 milliseconds for charge­

ability and 1" = 500 ohm-metres for resistivity. 

Plate 5 shows the results of a resistivity depth sounding using 

the Wenner expanding array centred about station 10 E on line 82N, 

Grid Two. 

DISCUSSION OF RESULTS 

A. Airborne Surveys 

Plates 1 and 2 show the magnetic character of the rocks as mapped 
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from altitudes of 1000' and 200' respectively. Both plates have been 

annotated to show interpreted magnetic lineaments which may represent 

faults. On Plate 2 the inte~preted distribution of igneous «nd sedimentary 

.rocks in the area of the Lewes River ch>ims has b.een outlined. 

An excellent correspondence is seen in the magnetic features 

displayed by the two maps. Long lineaments show up best on the high 

level magnetics while short lineaments are best revealed by the detailed 

survey. The major contact between igneous and sedimentary rocks is 

seen on Plate 1 and in much greater detail on Plate 2. Small embayments 

or warps in the contact as indicated on Plate 2 may be very important in 

the localization of ore bodies. 

The igneousMsedimentary contact is, in most places, interpreted 

as lying close to the 1500 gamma contour on Plate 2, with the igneous 

rocks underlying the areas of high magnetic intensity. The major contact 

is seen to trend northwesterly across the map with the igneous rocks 

lying on its southwest side. Two distinct embayments into the igneous 

rocks are seen at localities A and B. These areas have been subjected 

to ground magnetic and induced polarization surveys. A sharp north­

easterly trending warp of the main contact into the sedimentary rocks 

is seen at locality C, coupled with a southwesterly warp of a possible 

igneous body lying to the northeast. These features may represent a 

northeasterly trending axis of an upwarp in the basement igneous rocks. 

A magnetic low about 21 miles by ! miles in plan occurs within 

the general igneous area at locality D. This area of rocks of low 

magnetite content may indicate a body of sedimentary rocks lying within 

the igneous rocks, perhaps as a roof pendant. The steep magnetic 

gradients in the southwest side of this low and the northeasterly trending 
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Fault C are features worth noting. A similar area of low magnetic 

susceptibility is noted at locality E. 

Localized igneous bodies, all of which have some expression · 

on the high level magnetics, are indicated at localities F through J. 

The high intensity magnetic field distortions near K are 

characteristic of high susceptibility rocks such as the Miles Canyon 

Basalts which may occur within the survey area. 

B. Ground Surveys 

On the basis of the detailed airborne magnetometer survey the 

localities A and B were selected for ground coverage. The areas covered 

by induced polarization surveys are shown as 'Survey Grid One' and 

'Survey Grid Two' on Plate 2. 

a) Survey Grid One 

Plate 3 shows the induced polarization, resistivity and simplified 

magnetic data in this area. The magnetics clearly define the embayment 

in the contact. The chargeability contour plan reveals that chargeability 

values vary from about 2.0 to 5.0 milliseconds, a range considered 

normal non-metallic response for the rock types expected to underlie the 

grid under conditions of variable overburden depth. Responses in excess 

of 6.0 milliseconds are considered worthy of further investigation. 

An area of anomalous response is centred at about 59 E on line 

20N. Profiles 16 N and 20 N have been covered in detail. The charge­

ability responses on line 16N reveal a broad zone of above normal values 

extending for about 1200 feet from 52 E to 64 E. The source comes to 

within 50' of the surface at about 58 E. The profiles on line 20N reveal 

nearly coincident peaks on all electrode spacings. The depth to the 
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upper surface of the body may be somewhat deeper than on line 16N and 

the anomaly is centred about station 59 E. The amplitude of charge­

ability response indicates that the polarizable source likely contains 

of the order of 1% average by volume of metallically conducting material. 

The resistivity plan indicates an area of values in excess of 

800 ohm metres in the northwest corner of the grid. This may indicate 

an area of shallow overburden or a change in rock type. The igneous 

rocks are expected to have higher resistivity than the sediments. 

b) Survey Grid Two 

The background chargeability values in this area are much the 

same as over Grid One. Several localized indications of chargeability 

values in excess of 6.0 milliseconds are noted and the highest amplitude 

observed is 7.8 milliseconds on line 74 at 24+50E. Several profiles have 

been covered in detail and the results are shown on Plate 4. Changing 

the electrode spacing did not increase chargeability response in any case. 

One area of high resistivity is seen centred about 16 E on 

line 86 and another occurs at the south end of the grid. Again, these 

high resistivities may be due to a change in rock type or to a decrease 

in overburden depth. 

The ground magnetics do not show a well defined gradient 

characteristic of the contact as revealed by the ground magnetics on Grid 

One or by the detailed airborne survey, however it would appear that much 

of the survey area may be underlain by igneous rocks. 

An attempt was made to determine overburden depth using the 

Wenner expanding array. centred about 10 E on line 82. The 3 array resistivity 

profile on line 82 shows a sharp high on the line near the location of the 
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test. This may reveal sharp lateral changes in resistivity such that 

an interpretation based on horizontal layers may not be valid. On the 

basis of only the shorter spacing values there is probably less than ten 

feet of overburden near 10 E, however the overburden appears to deepen 

considerably immediately to the west. 

CONCLUSIONS AND RECOMNENDATIONS 

Interpretation of the two airborne magnetic surveys has revealed 

structural and geologic features which warrant further investigation. 

Two of these, embayments in the igneous-sedimentary contact, have been 

partially explored in the areas of Grids One and Two. The anomaly on 

Grid One warrants an exploratory diamond drill hole collared at 62 E on 

line 20N and drilled westwards in the plane of the grid line at an incli­

nation of 45° for a minimum length of 500'. No drilling is presently 

recommended for Grid Two. 

Many possibilities are evident for exploration within the area 

of the magnetic survey shown on Plate 2. Although extensive overburden 

precludes geological investigations over most of the area, such studies 

should be undertaken wherever conditions permit. 

The following is a list of possible exploration targets, the 

priority of which is subject to discussion and may be controlled as much 

by logistics and cost as by geological inference. The exploration procedure 

in all areas would appear to be to cut grids, execute ground magnetic surveys 

and then cover selected areas with induced polarization surveys. 

l. The contact embayment at location A which appears to 

coincide with Fault A could be explored farther to the south. One induced 

polarization anomaly has already been located in this area and it is noted 
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that the New Imperial Cowley Park deposit lies near the southern 

extension of the fault. 

2. A grid of survey lines has been cut in the vicinity of 

the intrusive at F. and a ground magnetic survey has located the source 

of the airborne anomaly. Induced polarization surveys appear to be 

warranted. 

3. The warp in the contact associated with Fault B could be 

investigated. 

4. The areas of low magnetics at D and E may be associated 

with roof pendants of sedimentary rock. These structures have been found 

to be most favourable for formation of scams in the Whitehorse Copper 

Belt. Attention could be focused at the south end of magnetic low D 

where it is crossed by Fault C. 

5. The areas of the outlying intrusives G, H, I and J should 

be studied. 

6. The distortions of the contact at locality C may reveal a 

favourable environment for ore deposition. 

Considerable comment has been made about the possibility that 

great depths of overburden overlie the area, however little evidence of 

this is seen in the geophysical data to date. The low level magnetics 

indicate that in many places the magnetic sources are very close to ground 

surface. In addition, the background level of induced polarization 

chargeabilities generally indicates that there is not much more than 50' 

of overburden in the areas of Survey Grids One and Two. Further tests 

employing Wenner.expander arrays may be used to provide more precise 

interpretations of overburden depth. 

Respectfully submitted, 

SEIGEl. ASSOCIATES wlMITED J r-- (\ 
/' (!_ { ~~~:, 

Vancouver. B.C. on G. Baird. B.Sc. n~. 

July 24, 1968 Geophysicist 
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ABSTRACT 

In th e int<•nsi,·e Iri~h exploration program which has 
follow t!d t he diseo,·ery of the Tynagh deposit (Northg-ate 
E x ploration . Ltd.) in 1962. three base metal discoveries 
have been made to date. These include the lead-zinc-silver 
deposits at Si lvermines (Consolidated Mogul Mines, Ltd. ), 
which ar<' now being readied for production, the copper­
silver d{'posit at Gortdrum (Gortdrum Mines, Ltd.) and 
the lead -zinc deposits near Keel (Rio Tinto-Zinc Ltd.) . 
Each of t hese discoYcries is the result of a combined 
geological -g-eochemical-g-eophysioal exploration sequenct' 
in which pulse-type induced polarization surveys defined 
the pre~ist• location and lateral extent of the near-surface 
metallic s ulphide mineralization and guided the initial 
drilling- prog-ram . ·whereas the Silvermines mineralization 
is, in part, com posed of massive sulphides, the other two 
deposit . a re characterized b) generally less than 5 pt'r 
cent conducting sulphides and constitute an excellent dem ­
ons tra t ion of the unique merits of the pulse-type induced 
polari7a t inn ;,ystem. 

Introduction 

F OR lhe benefit of those who are u nfamiliu r \\· ith 
the i!~ rlu ced polarization m ethod in g ener a l or 

with the pul ~e - type method in p;1 rti cular . ~~ fc" in­
trod tJdon remarks "·ill be ciirec tect on th e "·' :<tf•m 
emplop•d in the present case hi .~to ries . Th ost:> wh o 
wL h a full e r treatment of the :< ubj e<:t ar t:> dir ect ed 
to Seigel ( 1962 ) .* which paper al,;o in c ludl'~ n n ex­
ten:<i ve I i si of references. 

Tnctucrd polarization, in its broades t sen:,•'. Jllea ns 
a separati on of charge to form an effecti\'t: d lp.,la r 
(polarized 1 distribution of electrical charge:< through­
out a m <'dium under the action of an applied e l•·• r r1 c· 
field. \\' hen current is caused to pa~s across tht • J ll ­

terface behYeen an electrolyte anct a metalli (' ,- .. n­
ducting budy (Figure la ) double la yers of chargl :t rP 

built up at the interface, in the phenomenon knuwn 

*Seigel. H. 0., "Induced Polarization and its Role in 
Mineral Exploration," C.I.M. Bulletin, Vol. 55, No. 600, 
pp. 242-249; Transactions, Vol. LXV, pp . 151-158; 1962. 

(a) 

(b) 

(h l'T \ oltagc 

ELECTROLYT E WET ALLI C PARTI CLf 
(I ONIC COtifOUCT~ \ ( £ L£C TRON IC CONDUCTI()tll l -..;-8" Ei-· ~~. • e --:; 

+ &)-- ~.,- -·- : --€ 

i>- 1;!-- ~... --A 

Ill- . /: -_ '.'\ -.f' 

/" - ' \ 
HYOROGEN )XYGEN 

OVER\IOLTA GE OVERVOL T Af.,t 

CONCENTRATION GRADIENTS DUE TO ION SORTING 

OR WEMBRANE EFFECTS 

+ 

F1gurt' 1.-Indu .. ed l' ular i/.a li o n ,\gents . 

lu th1· •· lectrochent ht.- a~ "••\ennlt<~ ge." This j ,_ t he 
ph<·w nH• non which <'<Ill IJ,. Jlti lized fo r t he deie('twn 
.,J th. metailil' condtll''ing r••ck- l'u rm ing mine ral ,; :<uch 
.. ~ 11.1 ·.~ t s ulph ides . ar-c·nid•·' . :. f l'll' ox ide,; a nd, nn-
1• i'tlll. •tely. g r a p hilt•. In .,dd itiun. effec· tivc dipolar 
,·h;ti'J!• di s tri h uti un, "' • tt>' ·"' me exte nt in all rneks , 
d 1e 1 inn-sor t ing "~' nwml•r:, 11· e f fect.~ in the fine 
<·api l];, 1e:< in w hu h du· '" l'rt•nt ,, pa -.:s ing ( Figu re 
l b1 . 1 >dueed ptoi;q·iz; tJ••n '~'"•'lt!1:<6 may therefure 

<t ri-;e trrJm meb;" .,r t~<•r• mdalli,· ;~ genc i es. F or­
tu na te!_,, the l:!ltt·r g <'tto·r:·fh· fall \\'i t h in fairlv h w 
a nci na rrow linr1 ts fur al mo~ t· a ll r •wk l,,·pe;-;, although 
t here 1s still nu reliabl e g t·J te r:t l tr·i tl•rion for diff e r­
e ntia t ing un•n·oitagt:' r es pt> nse:-< 1 rom graphite and 
nw ta llil' sulphid es . or f••r d is t 111 g 1.t"hing between the 
n ~ J Hl n :<e <; of one type of f'lli ph icl, and ;,nother. Despite 
t h»~ <· li mitati ons , the ind tiLL'd p >l a l ,zat inn method has 
a mp]_,. demonstrated its \'al u-· in 111 in e ral explorati on 
s 1 IlL P it s initial de\·elopmen t as a useful exploration 
t• ·ol i11 1948. ( vVait PL a/. , l.!l.):l•.h 

' ' 'Ovcrvoltage RPsea1·ch and Geophysical App-lica­
tions," Pergamon Press, 1959, edited by J. R. \oVait. 
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(a) 
VOl. fAG( 

- -- ;:::=--
( 

__j 

Equi1>ment Block Diagram 

CURl' £ NT 

EL£CU OD ES 
~~~::__j-:.::.:..:__:_::.:c ~ c 

(b) 

Thrt>e-Eiectrode Array 
c p p c 
l _>~o ___ i _o _ L _a_ ,1_ _ 

Figure 2.-Thc Pulse System. 

Description of Method 

Fur the present program, the pulse or time-domain 
s~·stem was employed. As shown on Figure 2a, the pri­
mary current wave form consists of square wave 
pul.'es of 1.5 seconds duration, separated by a 0.5-
second gap and alternately reversed in direction. The 
polarization voltages estabh;hed during the cu rrent­
on time decay slowly during the current-off time. 
They are amplified, integrated over t he current-off 
time and divided by the amplitude of the steady-state 
voltage measured during the cu rrent-on time. In this 
way, \Ye determine the "chargeabilit~· ;" i.e., the in­
dt. ced polarization property of the regi on under in­
ye~tigation. The units of chargeability are millisec­
onds. ::\ormal (non-metallic ) background rhargeabili­
ti es in most rocks range from 1 milli!'iecond lo .) milli­
seconds. A distribution of 1 per cent, by ,·olume, of 
metallic conducting material of an average range of 

Figure 3.-(above)-The Seigel l\1k V 
Induced Polarization Unit. 

Figure 4.- (right)-Typical Field 
Operational Base in Ireland. 

I I l 1 
.. ' l 

le\C'l IJ~ ; • •t { mi li.,ec:t•nds. 1\1 tc:l 1:> H. <•1 1 1 

Thr> pulse s~·:-:tem ]JI'Il\·ides an :tiJ,;.,Jute ntt'''"l 1• 1 r 

of inrluced polarization; i.e., tht significant lll< ,, 

ment i,; made in the absence of the priman· f t t' I. \ 
such. it is inh erently more ::;ensitive th<• ll I ' 
quency variation s,,·stem, wherein h,·o mr .::: •, 11 .1 
are compared. both of whirh are made in ti' • r• e.,., 
of the primal'Y field . Thi s is a eritical co !~· 't•t I •l 
when mineralized bodies of low sulphi d. , nlJ' •ll t. 

small :::ize or great depth are being sought. 

Figure 2b shows a block diagram of h<· ~1111 .t r 
tus employed and the electrode array used. l'h · •a 
ing "a" of the three-electrode array detenJ ,ir •s tt 
effPd1\e depth of penetration of the survt' \' 1ll 1 

seledl·d to give adequate penetration to th" , 1~ ! til .j, 

si red . F:~· \'ar ·ing the electl'Ode spacing over a1 < n• t: 

ln us area and comparing the re:< ponses on th1• 'tr •ll 
spacing:<. one may obtain <Ill estimate of th e J1 11tl o 

bur ial of the sourc·e and it: dip, etc. 

A photograph of the t~·pe of apparatus empl<•n-d un 
the:<l' sur\'eys is shown in Figure 3. This is kn •• wn .ts 
Seigvl Mk V equipment and cons ists of th ~ follow­
ing major components : (a ) a 1,200-watt "\. C~ . m.,tor­
generatOl' set, (b) a power control unit capable ,,f 
Sll] Jplyi ng up to 1000 \'Olt: and 2 amperes D.C. rwtpu 
<·un•· nt and (c) a measuring unit. All of these item . .; 
are packboard-mounted for maximum portabilit~·-

Figure 4 sho\\' ,; a typica l instrumental set -up in Ire­
lan cl. In t he normal operating procedure, the electronil' 
chi!s><is are set up in a tent and cables a re fed out tl• 
the line being surveyed. As the line crew i::; prepared. 
Lot h mentally and I.Jy a11parel. to wo rk unde r a ll type>< 
of \\\;>ather condi tio ns, the sun·ey is not :-:~opped by 
rain. etc. This is important in Ireland, \Yh :.! re, tradi­
tionally, ther e a r e no more than 60 rain-frl:'e days a 
year. 

For the primary surve~· coYerage on mnst p rop­
erties, an electn1de :::pacing of 200 to 300 ft. was gen­
erally employed, with a :·tation inten·al of 200 ft. and 
a line separation of goo to 500 ft. On anomalous areas 
located by the primary co,·e rage . more close! ~- spaced 
:tations and· lines are employed, as well as .add 1tional 
. pacing.' to supply lhe deta il necessary fnr subse­
quent drill ing, etc. 
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Case Histories 

In presenting the three case histo ries that f ollow. 
it must be made perfectly clear at the outset t ha t 
these mineral di scoveries an· the product of teamwork, 
involYing geological, geochemical and geophysica l 
phases. It is on the bas is of t he first two phases tha t 
the areas for geop 11_1·:-i ('al investigation have been ;.:e­
Jected. As the w•·i tn and h is organization haYe bee n 
conce rned only ·w ith th• · g0ophy:::ical phase, this paper 
\\'i ll. naturally, a !JP• ;q· <o emphas ize it. The contr ibu­
ti tm of otherR t n 1 h..: broader explora t ion program 
mu st n ot be m in im iz•·d, howeyer. 

In J anua r.v, 1!16:.!. a la rg-e learl-z inc-si lYe t· deposit of 
a ver_,. u nusual t _qH~ was d isco\'en•d nea r T ynagh, Co. 
Ga lw:1 y, in the H. eJ•Ubl ic· " f Ireland. This dep(lsit in­
cludes both a s uper;.rt·ll• · Pnriched. partly oxi dizc·d up­
per ~:nne and a sulpl:tde primary zone and lies in dni,J­
mitic r eef limeslnri• 's ,,f Carboniferous age near a 
fault contact with I l, .,·" nian :-undstones. Simi h< r n•t k 
t~·pe,.; n nd contHl'l ~ "t·ul r in m:~ n:v parts of J reht rHi. 
f:n that an extcrJ.~i·:e pwgram of exp lnration wa" i ni­
tiated by a num lwr "f minin1r compani es. starting in 
tht• summer of Ht6~. A !thrlllgh the pace h as slowed up 
"ome\\'hat f1·om the h··r·t ic days of 1962 and carl~· 
1 fH;:~. tl-!is explora u m prng r<t m conti nues to the pre:-:-
1'11! t ime. 

ThP usual explnratiun :-:equence. although not fol ­
lowed in detail b.\· ·til companies. is a;; fo llows: 

1 .. . 

. \ Sl.'lertion of an: a .~ i,_; mad P. ba:<ed on the good gov­
··rnnwnt geologic;tl maps antilable. As nearly as pn>:­
si hle . rock t ype;; and structu res si milar to t hose of 
thP T _,·nagh depo;-;it are sought. Those areas \Yith 
kn•m n mineral f,ho\l'ings are giYen high J•rin ri ty. of 
cr• .ll'St'. 

2 .... 

Th P stream Sl'di menb in the rlra inagP pattern are 
,;;m1pled and anal.I'Zed fl)r significant amnunts of cop­
per. lead and zinc. Soi I samples may a bo be taken, 
nftcn un a regular g ri d bas if'. and analyzed. In this 
fa-.hi.m. area;:; of abnormal metal cnntent may be 
lm·adl~· defined. In detail, such geoch em ical ;-;ampling 
hao: 11ften been hampered by man-made co11taminati on 
anrl •·11nfused by soil transport by glat·i:tl. fluYial or 
h 111 n; t 11 agencies . 

3 . . 
Gf•.,physical su rveys, primarib· the induc-ed polar­

izati " n type, a re then eonduded tn n wp •he subsur­
f a l'e distribution of sulphid ..: mineralizal in n and to 
pn•1 11 le gu idance for a drilling prngram thereon. 

1 1 is exploration program ha:-: a lready i ·e• n remark­
al"~ "Utcessful, resul t ing . to elate. i n a lH' \\ lead-zinc­
,.;il\·, r mine-to-be at Sil\-ermines, Co. Tipperary. for 
eon~· ·lulated Mog ul Mines . Ltd .. the p r ulmb le C'OJI~Wr­
~iln-- r mine-to-be at Gortdrum. Co,; . Tip) 'ernry a nd 
Limerick, for Gortdrum :Mine,- . Ltd., and the inter­
' ,.;t •tlg lead-zinc prn:-pect at I\: eel. Co. Long-ford. for 
'li t · H io Tinto-Zinc- group (Riofinex Ltd. ) . Figure 5 
"h' '"' the loc-ation of the various recent mineral rlis­
r·" \'c ·r· " in Ireland. Despite a remarkable similaritY 
111 ;!•' ·•gic/\1 setting, the depo,.;its are widely separate I 
.~t·< ,gr :t phically, over a length of 80 miles, and Jl" 

I 11 u ;, re located on what can be called the same st rtll ­
'He Thi~ bode;; well for t he possibility of further 
lio:cc 'o->1··~:,.; b~>i ng made in Ireland. 

Each of the three case histories will be di scussed 
below. 

Sihermines Deposit 

As t he very name of the area implies, the Silver­
mines region had been known, for many centuries, as 
a locality mineralized with lead, zinc and si]yer. Metal 
production harl taken place at several periods in the 
pao.:t, although a t t he time of the present im·estigations 
th e mines were dormant. The very prominent Silver­
mines fault. striking about N 70 °E, was known to be 
the signi ficant control in the region, with the old 
mines and prnspec·t pitR scattered along it.- length over 
a distam·e of about 2 miles. Due to the past mining 
actiYity a nd transport by both drainage and man , a 
\'e ry exten sive area gave rise to extremely high geo­
chem inll indications in lead and zinc. The induced 
pnlar ilat ion survey executed in late 1962 and early 
] %:1 t'0\·erPd much of the concession aren on 800-ft. 
sectio11s and the geologically interesting portion t hel·e­
of on 100-ft. sections. The three-electrode arra~-. with 
200-ft . electrode spacing. was employed on all Jines, 
all(] sp;,c ings of 100 ft. a nd 400 ft. were also employed 
nn the 400-ft. detail lines. In all, approximately 5 
miles of t he st rike length of the Silvermines fault 
11·ere- cn1·ered by the present survey. 2Y2 miles in de­
t :dl. At least t en distinct zones of abnormally high 
pulnrization were indicated, of which abnut. half Jay 
in the Silvermines mineralized belt a nd its extensions 
to thP west and east. 

One of these zones, designated the Ganya rd, has 
responded favourably to the subsequent drilling, r e­
sult ing in the discovery of a mineable orebody. 

To rh:te, the a nnounced proven tonnage figures in­
clude 12 million tons averaging approximatrly 8 per 
cent zi nc, 3 per cent lead and 1 ounce of siiYer in the 
Garryard zone. This zone lies to the \\·est of the zone 
from which the previous producti on had taken place. 

s c a 1 e 

oiJRI SH BASE MET ALS 
L'Tynogh ) 

0 iCONS MOGUL 
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RECENT MIN ERAL DISCOVERIES 

Figure 5.-Location Plan of Recent l\linE'ral Disronrie 
in Ireland. 
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'lw ma in ore zone, on t he sect ion 38.400E. The 200-ft. 
l'lcct'rode s pacing results, both chargeability and n­
si,., tiYity are shown in profile form. The geologie s~l'­

t io n, as deduced from nine drill holes, is shown helo\\' 
the geo physical profiles. In a fashion almost identical 
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h••dy JS H .. ,,ted in g-•·Ht no r th -di pp ing diJ}Onll!ic- ]Jnll' 
-;tones ad:1.1acent t o a fa ,dt contact with the Dcnmian 
•·() Jd Red'' sandstone. The mineralizalion here j,.. com­
i' •st>d of both ma~:-:i\·e and dis:-wminated i->u lphides . 
\\ ith the former cnmpo;:;ed of a high percenta)le nf 
pyrite. The mineralization is esse!ltially conformable. 
iii two distinct hnrizon . ..;, and is therefore fbt ly dip­
!)ing ex<'ept in the \·icinity of the fa ult, \\ hu·e th e 
dips are much steeper. perhaps due tn "drag folding" 
on the fault. 

Becau s<· of th<' high mTitic content of the mineral­
ization n.ear the fault, along which it come::; closest t o 
the ground -;urfaee . we see both a marked increase in 
ehargea Lil1 ty and a sharp decrea~e in resistiYity in 
that vi<"init 1·. Frnm a normal background of 2-4 milli­
seconds, the thargeability curve rises to a peak reo 
sponse • f 211 •n , Jl ise<"nnd,; over the sub-outcrop of 
the bod ~ • n thi..; -;enion. The subsidiary peak of 
al.>uut 1 ~ millisecond~ 1war 11:--.1 is believed to be due 
to diss('mlnat.ed pynrv in the chert horizon. 

Figure 7 ;;how,; the m u ' t i pic spacing chargeability 
re. ults on the sa n:c ;;edion. 11"ing electrode spacing 
of 100. 200 and 400 ft. and t he three-electrode ar­
ray. On comparing the re~ults \\' ith the various spac­
ings. t\\'o items 11f interest may be noted; firstly, the 
p rogressi\·e inc rease in peak amplitude with ::;pacing, 
te~tif_viug to the increase (Jf mineralization with depth. 
even down to a depth of :wo ft., and. secondly, the 
presence of buried material of hi g h polarization at 
depth beneath section lON to 18:\' on this line. The 
latter is undoubtedly due to the down-dip extension of 
the uppn mineral ized horizon. wh ich is pre,.ent at 
depths of :~00 to 400 ft. 0\·er this region. 

The induced pr.Jarization result:-: on the Silvermines 
deposit were quite definitive and have provided good 
guidance for the exploratm·~- drilling. It is true. how­
ever, that the massive sulphide portions of this de­
posit would be amenable to detection by the more con­
ventional electrical m ethods, ~u1 h as electromagnetic 
induction or resistivity. A;:. such. it is not as good a 
te;;t of t he capabilities of the indu~:ed polarization 
mLthDd as are the t\\'o cas!' h1..;tnnes >vhich follow. 

Gortchum D eposit 

0 ·100" , __ 

F igure 7.-Multiple Spacing Results, Silvermines Deposit. 

The Gortdn1m area, near the mu­
tmtl border ,, f \ ' os . Lim erick and 
Tipperary. "'t" originally se lected 
to CO\'E'l' the eastern extension of 
the former Onla Mines lead-zinc 
depnsit. :.;orne :1 miles to the west. 
Rl•ginnal geochemical sampling of 
the ;:;tJ earn :..;ediments in t hi s area, 
follo\\'ed by ·oil traverses, indicated 
a moderately ;:;trong copper soil 
anoma ly. Tltduced polarization sur­
veys wPre ca rried out in May, 
1963. and .Janua ry, 1964, leading to 
the lt ol.'aliza tion of t he sulphide 
minendi;.a tinn assoc iated w ith the 
geoch(·tnital anomaly . As there was 
a 300-ft. lateral d isplacem ent be­
tween the centers of the geophysic­
a l a nd geochemica l indi cati ons and 
the surface topography is very 
gentle, it was initially queried as 
to wh ether the two indications 
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Fi)!ure 8.-Typical lli,.;con.·r~ Tran•rse, Gortdrum Deposit. 

were related. Th e subsequent drilling ha,· fully con­
firmed the ge<•! •hysiea! predittions. 

On the initial two geoph,1·sieal programs, the three­
elel'lrode array IYith 100-ft. spacing was employed, as 
a r elatively shall" w source of the geochemical anomaly 
was expected. The survey lines were at 200-ft. inter­
vals . Figure 8 pre~ents a typical discovery traverse, 
showing both t he cha rgeability and res isti\'ity pro­
files a: well as the corresponding geologic section. A 
peak chargeabilit~· of about 17 milliseconds is ob­
served , rising fl'um thl· norma l background of 2-4 
milli seconds. There i ~ Jto resistiYity expression of the 
mineralized zone, lying as it does on the flank of a 
h~gh-resistivity area. 

Figure 9 shows th<• chargeability profile ,.; for elec­
trode spacings of 50, 100 and :WO ft. Points of spe­
cial interest cledu cl•d h om the~ e profiles include the 
following: 

1.-The extremely sh<~rp cut-off (If the h1g h charge­
auilitv levels on the snuth .-ide of the area and the 
grad~al drop-off in le1·el on the north si ck . This was 
inconsistent with the th~> u ght of a bedded-type de­
pos it conformable with t he litnP,.;tones. which are 
kl10wn to dip flatly to the sou t h. A fau lt Il l' other con­
tact was postulated, dipping steeply. pn i>a bly to the 
nor th. Th e initial drill hole :; un the ~ ed1o n (N'os. 1, 
2 and 6 ) were drilled to the north on the original 
geolug ic-dip premise. but the la t e r hole>' e.g., ::\os. 7 
a nd ~) have all been c!rilled to the so;t th . 

2 - The high-polarization material doe,: not quite 
nutnop, bu t still comes with1 n about ~ 5 f t. of the 
gr!Jund surface ae ro:.:; ,.; a wi dt h o1f au<~ u t ~00 ft., in­
c-!1·ding t wo or mnrt' lensc;; . This material extends to 
:•t < ,, t 200 ft. in depth. 

'llt' ;l('tual rlnlli ng r esults cunfi rm th e presence ' f 
,1 %"liP of fine ! ~ di s-;emi natecl <·h;llcocite and bcn· n1te. 
1\'lth \·rry m inor ehaleopyrite. in dolomi tiC' limestOJi<'S. 
Tht• mineraliza' iou is :;onw\\'hat erraticalll d istri hut ed 
bnl, •r ~'<'1ler:ll. 1 ll'r<':t;;Ps <1,; o1w appro:' \11,.; a n 11th-

0 

> 

20. 

200 - ......... 
HU 

ARRAY 

0 

GOR fDR U M MINE S LTD 

IP PROFILES 
SECT ION 200E, F'" ACIN G V.[ Sf 

t>[ v(.) 'li t A r. -
Ot.r .-lr Af'<OSTO N( 

C .. RFH.~'>jlrt_ P CI ~­

DCI.O h' 11( l MESlO NE 

I- 2 •t. , ~ ,.,._ 25 -!) •;. .. 

3 (L(CTROO E AkR AY- MUlTIPLE SP AC' "' "' 

Fi)!un· 9.-Multiple S pacing Results, Gortdrum Deposit. 

clipping fault, which brings the limestones into con­
tact \\'ith the Devonian Old Red sandstones. This fault 
has l.Jeen found to strike about N 70°E. Geologically, 
therefore, this environment is almost identical to 
that of the Tynagh and Silvermines deposits . The min­
eralization in the Gortdrum area is quite different, 
however, both in type and amount. The average grade 
of the deposit is less than 2 per cent. copper, with 
about 0.65 ounce of silver for each 1 per cent c:opper 
~ although considerable potential open-pit tonnage may 
exist), so t hat the average sulphide content, by vol­
ume, is 3 per cent or less. The high chargeability re­
spon ~es observed over this deposit are a remarkable 
tribute to the sensitivity of the pulse-type induced 
polarization method, particularly when dealing with 
truly disseminated-type sulphide mineralization with 
a small average particle size. 

As development drilling is still in progress on this 
deposit, no over-a ll grade or tonnage figures have as 
yet been released. 

Keel Deposit 

The depos its near Keel and Longford, Co. Long­
ford, occ:ur on a kn01vn limestone-sandstone contact, 
11·hich is, no doubt, one of the reasons why exploration 
interest was attracted thereto. Soil sampling traverses 
by Riofinex Ltd., an exploration subsidiary of Rio 
Tin to-Zinc Corporation, Ltd., established the pres­
ence of anomalous lead and zinc concentrations. A 
horizontal-loop electromagnetic survey was in it ially 
executed in another attempt to determine t he source 
of the geochemical indications, but with nega tive r e­
sults. This was followed by induced polarization su r­
,·eys in November and December, 1962. Th e t hree­
electrode array, with an electrode spacing of 200 ft. , 
was employed on the reconnaissance survey. Anoma-
1• •us chargeability zo.nes were indicated a nd explora­
t .• ry drilling commenced shortly thereafter. Although 
no publication of r esults has been made, they ar P of 
:-,Ome potential interest. as dr illing has ·untinttl' l. at 
inte1·va!s, t o t he prr~ 'nt t ime. 



l''tgu re 10 ~ho\\',' a t.1·p ical ,cet ion acru:-.:, the pros­
i Ld. pre~enting rhe geophysical and geochemical r e­
sulb in profi le form, as well as the geological sectinn 
inttrpreted from three h oles. The relationship Ol·­
tween the mineralized horizon. the geophy ical pe;.k 
and the geochemica l peaks is a matter of cons iderable 
in ter est. The sub-outcrop of the mineralized horizon 
and the geophysical peak a r e in good agreement (see 
also Figure 11 ). The lead peak is displaced about 
-100 - 500 ft. down slope to the south. The zinc peak 
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tdual topngraphit ~lu]JL '" Pn ly 1-::! degit'l';; 't ' 
~~·u th, ~o that this displacem.:mt is 1liffieult In 

··n tnt f pr on the ha .~is of soil creep. There i:- 1 Ill\ 
ninor r••si~tivity depression assoc.ated with •1 r in-

eralization, ind icat1 ng why the t.•led r omn !!Ill 1 
vey fail ed to gi\'e :1ny positi\ e re~ponse tn 11 

The minerali zation ibelf is pnnmrily "P', ·1 

with some galena allCI, on the :tn' rag(' , les;-; th; 1 •• !' 

cent pyri te. It is found to lie ]Jr imarily in a c ,J•lll it • 
horizon adjacent to a contact with sandstone. In tl-tt 
e:t:-:e. the contact may be largely a depos it iu1 ,tl , nr• 

and not du e to a fault. Mineralization oct·ur,; • • '' 
minor exh·nt in the sand~-;tone as 'vell. 

FigurP 11 :hows the chargeability ref'11lb 'f hl' 
multiple ~!•acing profiles on thi:; section. Spacit).!'s •)f 
30. 100 antl 200 ft . were used. The progres:>ive xtl'p­
out of the peak valUP!' to the south with the increa,_e 
in electrode spacing indicates the effect of t h<• rPl.t­
ti,·ely flat clip to the ..;outh of the mineTalization. Th • 
sub-outcrop of the mineralization i:; near station 2\i::\, 

at a depth of less than 2!) ft. As hole K:m, onJ_,. 100 
ft. away. intersected almo~ t 60 ft. of O\'eruurrlt•n om• 
mu:-<l conclude that the Ledrock surface is rath er ir­
r ej!'ular in this area. The peak chargP.ability uf 2-l mil­
li::;econds \\·ould snc;gest a metallic conductor L·ontent 
of t he order of li to 1~ per cent, by volnme, in thi:< 
area. 

It is the writer's hnpe that he has not giYen the im­
prPssion that e\'ery induced polarization annmaly in 
Ireland inevitably defines an orebody, or that every 
exnloration venture there is crowned "·ith :-:uccess. 
Aside from effects due to the many man-made con­
ductors, such as grounded power lines, ra l.lbit fences 
and buried pipe lines, there are certain carbonaceou~ 
sediments, in particular the Calp limestone, which 
o\·erlies the ore-l>ta ring dolomitit limestone in :::orne 
places, which yield high polarizat ion responses . For­
tunatel r . the areal distribution of the latter is usually 
brnad enough to sugge:t a formational origin. Al"o. 
fortunately, the Calp is. stratigraphically, sufficient­
ly well separated from lhe ore-uea ri ng limestones ;;o 
that the effect from the"e two horizons may be re­
xoh·ed. With the geological and geochem ical informa­
l iun <1\·ailable, one can usually determine whether a 
particular indu<'ed polarizatinn indication wan·ants 
im·estigat ion b~· drilling-. De~pite its limitations, the 
pnlse-type induced polanzation method has wt•ll dem-

onstrated its application to a broad 
range of IJa:-:e metal exploration 
prnbiPms in T reland. 
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