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Summagz »
After an introductiom briefly outling the possibility
of ‘esternhope 01d Vein comtinuingz in a south-easterly
direction as a mineralised fault, @ section is included

describing the geophysical methods used in the present surveye.

In the next part of the reporit results are pressnted
from peophysical traverses over a known vein in the area,
in order to determine the kind of anomalies likely to be {ound

cver such features,

A large section is devoted to the results obtained from
a number of traverses over the possible line of extcusion of
uwesternhope 0ld Vein, ‘the V.L.,I's i.le nethod was found to
give comparable results to the normel b,.ie. method, and was

much quicker 4o earry out.

FYrom the results the suomalies found were plotted on o
men of the area and some iadication of o continuous linear
feature is given, Recommendations are made as to the tvo

most suitable sites for further investigational work,.

The report concludes with a suumary of further
geophysieal work contemplated in the area, both as an
extension to the present survey, and from a rescarch point of
viev,

An appendix describes tihe basic principles of the ihree
ireonhysical methods used iu the survey. Adamely Veleiley leitey

moving=source=receiver U,M. and electrical resistivity.




'An the wvicinity of the mine.
o The 1" Geological Lap (Sheet loe. 25) shows iLesternhope 01ld |
Vein continuing in & South-llasterly direction as a fault downthrown

ta the North-Vest. A fault with o slightly different strike,

‘ wuthrown to the Souti~last continues down to the junction of

411 Noxrth Vein and Little ILggleshope Vein., Six inch to the
Jéiﬁlogical maps in the possession of Lamuk Ltd. show a slihtly

t pattern of faults,

. 48 thought that Vesternhope 01d Vein may continue in a

apberly direction as a mineralised faoult and link up with

giil North Vein and Little Lggleshope Vein., The present survey

ated to test this possibility and locate lilely sites for

§a1 work, trenching, drilling, etc,

3Qh§,basic EJdle survey which was requested has Leen supplenaned

Iiwited amount of clectrical resistivity work and some V,uL.Y.

ariments as a part ol the Miining and liineral cicuces
research programme., A description of this part of ihe

#0. inoluded in this ileport.,
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g source-receiver Ell has been used on all the traverses

‘far. The resistivity method has been used on only one
apart from traverses over a known vein, Little Eggleshope

Towards the end of the field period VLF EM wes tried over

¢ Iggleshape Vein and two of the traverses for the survey.

bn the principles of these three different methods are

ed in sepuarate leaflets,
In searching for fluorspar veins, the theory of their
tion assumes that the veins themselves are more fissured than

country rock, This fissuring sllows a greater water content

aralisation, probably plays a significant part in nmaking the

7 & condueting body, but fluorspar being a non-conductor cannot
detected directly, Becauss of this it must be atressed that at
\pﬂint in the research work concerned with the search for

spar by geophysical means, little is known of the differences

ween anomalies over non~-nineralised feults end those over veins,
faults are fairly often mineralised in the Northern Pennines

*ation of such at the surface may provide suitable targets for
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48 OvVer Little llgrleshope Vein

© fraverses over a known vein, Little _ugleshope Vein, have been
’fkggiﬁ; in order to discover the kind of anomalies to be expected vwhen
;};e;rching for new veins. 7The location of the traverse is shown in
i{ﬁis; 3, The country rock in the vicinity is sandstone beloaging to

~ ¢he lower part of the Upper Curbomiferous Jysiem.

 E.M, Results.

Telie iraverses have been done using two frequencies at coil
P seporations of 30 metres and 60 metres. 7“he results are shown as
* resl and imaginary component volues for one frequency plotted against

fﬁ% f;‘zi?erse distance. The imaginery scale is on the left, the real

;ét&la being on the right.

The traverse results for a coil sepuration of 60 metres are
shown in Pig, 4. Using 3520 ¢/s the inaginary cowponent values show
‘warying negaiive values up to -4, until a positive peak is reached

at 270 metres, followed by a good negative anomaly at 330 metres. A

. 8econd positive peak, smaller than the one {o the Jorth, is scen at

'ﬁﬁﬁ metires, The larger positive peak Leing to the lorth sugsests
S 3_a“§hat the vein dips in this direction, but other evidence discussed
7+ 'later contradicts this. 7The value of -4.° at 190 rmetres can only be

. termed & doubtful anomaly as it has only one positive peak

wassocleted with it. The real compoaent values for the traverse show
- #airly wide variations, mainly negative, with a negative peak to the
-~ Bouthy This peak may be due to an underlying shale layer.

The width of the anomaly associated with the vein is

vwvaa“nﬁﬁros. The vein can be termed a poor counductor as the ratio of

« Toal to imaginary components at the anomaly is less than one. This

%$W7¢rsa locates the vein about 20 metres to the South of its position

fXom.8a 014 mino plan of the area.




Using 880 c¢/s a good cnomaly is seen Jur the imaginary ;
component at 320 metres with two positive peaks of cqual size on each %
|

side. Elsevwhere the imaginary component shows low negative values thati
are fairly stable. The real cowmponeant shows small varying values,
mainly negative, with nothing of significaice over the veins Ais
compared to the curves for 3520 c¢/s the anomaly is wider and displaced
slightly to the North, The anomnaly size for the imaginary component
is larger for the higher frequency, this being in accord with
clectromagnetic induction theory.

Using & coil separation of 30 metres, curves for the traverse
are shown in 1ig. 5. Using 3520 c/s the imaginary cowponent shows
a small anomaly of =25 at 310 netres, with a positive peak on either
side., Apart from the anomaely and its cssocietoed positive peals, the
imaginary component generclly hos o small negutive value until
365 metres when it becomes positive, This indicztes some small change
in the lithology of the suriace roclks. 7The real component shovws
nothing of significance.

Using 880 ¢/s the imaginary conponent shows suall necgative

Lo
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values with a peak at -0.5°> over {lie vein. '“he change to slightly
positive wvalues occurs at a similiar position to that when using
3520 ¢/8. The real comnouent shouws fuirly wide variations with
nothing of significance.

The anomaly centre usiug a coil separation of 30 metres is ot
310 metres for both 3520 and &30 c¢/s, this is in good acreenent with
the known ppsition of the vein, .ith a small coil separation the
part of the vein actually "sampled" is nearer the surface than with
a larger coil separation, As the aromaly centre is positioned
further to the South for the 60 metire coil separation this indicates
that the vein in fact dips to the South, 7The large positive peak
to the iorth of the anomaly when using 3520 ¢/» and 00 metre coil
senarntion must be causecd by soue reolorical reature to the North of

the vein.



In considering these results it is seen that the largest and

most casily recognisable anomaly for the imaginary component is
obtained when using 3520 ¢/s with a coil separation of 60 metres.
The recel componenﬁ values do not appear to contribute signilicantly
to the results, VWith a coil Separation of 30 metres the asomnzlies

are much smaller and the ncar-surface ~eological elffects are shown

<

up auch more,

nesistivity Results. See 'ig.6

& The first part of the traverse shows resistivity values up to

1200 ohm-metres, with the smaller electrode spacing giving the highest

readings, Detween 100 and 270 metres & Lroad low resistivity region

isf is encountered, the lowest readings being oblained with the siallest
clectrode spacing, Iiligh resistivity volues at 280 metres are tvollceved
by a lov resistivity area centred on 350 metres wiicir is thou-sht o
indicote the vein, in a position, however, slighily further South than
both the /.L.e B.M. and Debie methods indicate it., {from this anomaly
the resistivity values sharply incrcasc again and then rewain lairly
steady for the rest of the traverse,

The curves obtained show a distinct nattern with regord to
resistivity and spacing. Tor the high resistivity regions, the Lishest

resistivity values are obtained for the smallesl electrode spucing,

with decrecsing values for increased spacing. “he opposite e.fect is
Been to be the cuse for the low resistivity arcas. Cne nossibie cause

for this may be the cffect of overburden.

YeL.F. E.M. Results. see I'igl7.

Real and quadrature component values are both positive for the

first nart of the traverse, For the real component a cross—over is

ff 8ecn at 200 metres, <This correlates with a low resistivity regioa,
%04 also with o vegue anomaly for the Ll.i. traverse.

At 340 metres a good anomaly is encountered with strons peaks




on both sides. The quadrature component polarity follows the rcal
component and indicates that the vein is o poor conductor. The

relative sizes of the peaks suggest that the vein dips to the North.

L]

his is in agreement with the L... results using 3520 c¢/s and a 60
metire coil soparation, but at variance with the evidence from the
other i.... results,

The rest of the traverse shows the real compounent velues becoming
increosingly negative, while the quudrature component is slishtly
§f  positive, This may be due to an uaderlying shale layer, wvimilar
| effects vere noted for the L.i. traverse.

“AAy the station used for this V.L.7. T.M. traverse, is almost

£ in line with the strike of tiie vein and therefore rave a good anomaly.

Readings were also taken using GBi, dbut, as would be expecled, the

results showed nothing of significance as this trauasnitter lies in an

unfavourable direction to the strike of the vein.




pses 3, 5 and 6 were then located according to results obtained

t,izkilly, Ueks measurements have been taken over all the traverses,

P. L.l being tried on traverses 3 and 4. lesisiivity mcasurcments
w taken over traverse 8,
The couniry rocks in the vicinity of {iraverses 1 to 7 are
tones and grits belonging to the lower part ol the Upper
bniferous veries, Traverse 8 is locuted over alternating

mandstones and shales slightly lower in the succcession,

f. Belde llesults.

; txavarse 1. wee [ig,.9.

The imaginary component shows swall, sliyhtly variable negative
\»Ji#&lnos with a broad anomalous zone peaking at 380 and 430 wctres,
V”ﬂnﬁll positive peals occur on each side. The real coupoaent

enerally shows positive fluctuations, Using 880 ¢/s the iuwaginary
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iieomponent coufirms the broad anomalous zene with another one further
jAtQ the Norih-Iast., The real componeat agein shows fluciuations of
lﬁcsitive order.

| The anomalics obtained on this travvrse are oif doubtful type as
th‘y a&re not of the right order of width to indicatle narrow vertical

- Vtinn noxr do they show a steady rise and fall to some peak value,

A-?9rse 2. See 1'ig,10.

‘?h13 troverse is located 35 metres from an old air shaft and the

*‘?ﬂ}”&ry compenent values for 3520 c¢/s show that it starts to one

"_150 of q Possible anowaly. Tiis may be causeu by metul bars ctce
'1thin the shaft itself,



at 3520 ¢/s shows “‘wo anonalies

ooath at 80 and 180 netres and these are accoupanied by large

‘ “££1ve values for the recal component, The ratio of real to
y'é«;;ginary components for the first anomaly (at 80 m.,) is slightly
; ;;;vthan one, and for the more llorth-Nasterly enomaly it is

;illightly greater than one. These values indicate structures

Fhaving a higher conductivity than that found over Little

e ggleshope Vein. For 380 ¢/s the imaginary comnonent valucs show
80 and 200 metres. At these points tliere are less

real conmponent anomalices, '

vee Fig.11.

somalioes but negative peaks occur at 60 and 200 wmetires. These

Beagative peaks for the imagivary component zre confirumed by similar

o The positive peaks on each side of the rirst anomaly
very wmall but indicate a slight dip to the ‘erth-.ust of the
3 'iugg'cauaing the anomaly., The positions of these iwo anonalies

@onfirmed by peaks of -smaller maguitude in the same positions

; ‘tB‘n & positive peak
fimilar one

is discerunible corres,oudin: to a

for the itmaginary compoanent., This is followed by a




yague neg &vlve?‘n‘ﬁaly’ a positive peak unc thea slightly varying

;posltlve valuee fgr the resl of the itraverse.

Tor the rg‘ltcomponent at 380 c¢/s nerative values are again
seen for the tir‘t 100 metres followed by slightly vurying positiive

yalues for th‘ r.st of the traverse, apart from one negative point

at 270 metru,‘j_’v

fraverse j, See Fig.13.

Inaginaxy component values for 3520 ¢/s show a pood anonaly at
170 metres with positive nealks on either side ol it, 7~he sizc of
these peoxs iﬁdicates a dip tv the Jorth-.ust of the {cature
causing the amomaly. !l-al cowponent val;cs show positive pcaks
.on either side of the imaginary component anoualy with a slight
negative region over the anomaly itself., Jhe anomaly is coanfirmed

by imaginary component values at 880 ¢/s but the real com.ouent

values show mothiny of interest,

Traverse 6, See 'is,14.

On this traverse, readings were taken at a [requency of 3520
¢/s for two coil spacings, namely 60m znd 30m. Aany anomaly found
using the larger coil spacing would decrease in size when using the
8mall coil spacing if it were caused by a feature at depth, vhereas
if the anomaly was cuused by overburden effects, theoretically it
8hould increase in size withaswmller coil soaciiig.

An indeteriiinate inagivary comvonent anoualy is found ot
170 metres when using 2 -60 metre coil spacing. o nositive reoks
are present on either side of the anomaly. Using the smaller coil
Spacing the anomaly is scen te disappear coupletely which sugcests
that it is cuused by some deep-seated feature.

¥or the 60 metre coil spacing the real component values are
positive except for « negative region over the imaginary component
anomaly. The recal coupounent values for 30m are ucgative cxccpt for

readings at each end of the traverse,




fraverse T. 5See Pig.15.

Foxr 3520 ¢/s imaginary component values shovw two anomalies at

e E S g Rl

470 and 620 metres, the latter being the larger of the two. Both
.anomalies are associated with regions of negative real component
i;:luos, the ratio real to imaginary compnonent tending to one,
puggesting that the features causing the anomalies have a nediun
: gonductivity (greater then Little Izsleshope Vein for exanple).

2 These ancualies are confirmed by regions of zero end slightly

L negative inaginary com)onent values for 830 c¢/s. The real conmponent

l- walues for this frequency are newative for the whole of the traverse

show nothing of significance.

averse 8, Osce Fig,16.

This traverse was sited over un area which had distinet
disadvantcges for geophysical methods i.c. fairly steep topogrephy
and alternating sandstones and shales. 7The traver.e uirection was

‘apprvoxingtely perpendicular to the siriite ol the geology.

For 3520 c/s imaginary component values are fairly steadily

traverse, This natteru is repeated for 580 ¢/s with the

is discernible, In the region 90 to 210 metres o positive
.fér the imaginary component is accompanied by a positive

9. for the real component, the same correlation occurring for
stive values, This pattern is easier to sece for the readings
3520 ¢/s than those at 880 c¢/s.

'?rom the resistivity results (see below) the geological

Nee is seen to be sandstone/shale/sandstone/shale along the




The zone of widely varying lmaginary componcent values
"cgerSponds with a sandstoinc region, tlhe fluctuations
caused by changes in sandstone and/or overburden
negative values for the imuginary
shale loayers.,

Cfrom these initiel results il scems that it would be difficult

o piek oul on anomaly due to o vein in an area of frequently
~altsrnating candstoncs ond shales. 1ue supposed veln or fault is
chnﬂght to pass aceross thisc traverse but nothing iudicatiug such a

feature can be seen from the results,

‘iéysistivity liesults for Traverse8. ce liol.17.
 he resistivity curves for all three spucings clearly shovs
Mp the inown geological sequence, A similar puttiern of clectrodes
$paciug versus resistivity to that seen f{rom the truverse results
-over Liltle Ipgleshope Vein is fou.d, that is the suallest cleclirode
L v shows the highest resistivity values over the resistivity
ghe ond vice versa for the resisitivity lows,
It can be seen from the curves that the high resistivity
Qinﬁs obtained over the sandstones occur ut dillerent positions
»;20? ¢ii{ereat electrode spacirgs, This must Le because iho troverse
,fline is unol exactly perpendicular to the stirile ot the geolowy.
,irrﬂm & cousideration of the EM results for this traverse, the
i;rasistivity lov for all three electrode spacings at approxiately

g 80 metros cun he witributed to the shale layer only and there is
‘?ilittle possibility that it is due to a vein. Both the resistivity
jt‘nd ¥M methods are at o considerable disadvantage when outcropping
?iﬂhale layers are present but it i: cousidercd herc that the iM
%meth°d may have a distinet factor in its favour over the
®818tivity method in distinguishing bLetween a horizontal shale

1 . .
f 8Yer and o veriical vein. If the detailed seclogy of a survey







Feo L.Ms Results,

rse 3, See Fig.18.
The quadrature component values show n cross-over at 46 metres,

s may correlate with an indeterminate %E.M., anomaly at 60 metres.

low peak at 86 metres, The midpoint of these two peaks is
1fros, agreeing with the weak E.M. anomaly. Some local

erse 4, See Fig.19.

Using GBR the real component values show cross-overs at 194

288 metres, These can be correlated with .M, anomalies at 180

given when using GBR. This is most prebably because the

further to the South-West, Similarly for GBR the real and
#fdture values have the same polarity over the emomalies, This

gntes. that the geological structures causing the anomalies have

;i§d thn values are positive, while to the North-Eamt they are

¢"f  This effect can be seen 0 a lesser extent when using NAA,



Recommendations

‘The L.M. anomalies are plotted u. the traverse lines
shown in Fig.8 They are considered in {wo groups; good

ies and doubtful anomalies, The good anomalies are

cting festure having & higher conductivity than the
unding country rock, whereas the doubtful anomalies may
- may not be caused by such features,

Some suggestion of a continuous linear feature is given

{pmalias on traverse 2 may be connected with the above,
From a consideration of the size and shape of the
rghbmnliea present, the mo#t suitable sites for further
iﬁvosiigntion (esg. by geochemical methods) would be those on
traverses 4 (180 metres) and 5 (170 metres).



'ftictl'due to fault zones and mineral veins, At this sta;

ems ihat E.M, and V.L.F. E.M may have more to offer in

8 respoect than the reszistivity method, ‘
Although the V.L.Fs E.M, equipment was only available ]
igor a very short time enough results were obtained to show i
‘%&at»it vas capabie of deteeting a known vein and alsc gave
smalies where E.M. anomalies had been ;ooordod. . Dffects
?ébably due to differing sandstone types were noticed and if
4he equipment becomes available again research into this
7;pect would be undortﬁksn. The V.L.Fs BeM, method is much
“quicker to carry out than éiﬁhé;ﬂof the other methods used on
the present survey and if*ihterpretation techuniques for the
eres can be developed it could prove very useful,

) 1f back-up geochemical work or trenching/drilling
piovea the anomaliéb to be due to a vein, fkrthor geophysical
%rk could be underfakan.cagﬁ and west of t{raverses 37 to



Appendix.
Brief Notes on the Principes of the Geophysical Methods

referrcd to in this Report.

(i) The C.M, lioving-Source~itegeiver Method.

The AeB.L.M. Z.M, Gun used during the present survey
consists of a transmitier and a receiver combined vith an
A.C. compensator, The transmitter, which gonsists of a
transistor oscillator connected to a coil wound on a ferrite
core having a vertical axis, sends electiromagnetic waves
into the ground, These waves induce clectric currents into
any subsurface conductor, a secondary magnetic field is
then produced which distorts the primary field, The basis
of the method is to measure accurately these distortions

or anomalies at the receiver.

The resultant magnetic field will differ in both
phase and amplitude from the magnetic field which would be
received at the receiver if no conductors were in the
vicinity. In the AB.E.M, Gun the results are not expresse
in terms of amplitude and phase but as real and imaginary
conmponents of the resultant field, It can be shown that
the resultant magnetic field is composed of two waves of
the same frequency but of different emplitudes and out of
phase with each other. One of the waves is in phase with
the primary field, the other wave being 90° out of phase
with it, The amplitudes of these two waves are Lknown as
the resl and imaginary components, or sometimes termed
in-phase and out~of-phase comﬁoncnta. The A.Ce compensatorxr
~‘:“built into the receiver in the A.B.E.M, nyatei. is the unit
" ‘which measures the real and imaginary components, When
no conductors are present in the vicinity the real component
““has & norinal reading of 100% and the imaginary component 0%,

During the survey of a particular area the transmitter
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end receciver arc lkept a fixed distance apart in line

with the traverse direction and readings are tulken wt short

f intervals, The readings refer to a poiht uidway belween
the transmitter and receiver, “he traverse direction

should ideally be at right angles to the ,;robable strike of

veins but ia practice 230° off-s.rike would be cuite acceptable

|
L b bod  bnd bomd b

[ —

when the tronsmitter~receiver combiuantion is talken \

across a vertical conducting vein the real and imarinary

ey
-

components of the majnetic field acting on tlic receiver show

{ - characteristic variations, A typical reswsonse is slh.own in
Y Fige. 1
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N vein FiGa

waen the tr.o.nsmitter omind receiver are isoth on the

et

saze siuc ol tie vein tihe vertical component of the secondary
aacnetvie Jield wiil be the same direciion as the primary
ficld and thercifore the anplitude of both thoe real and
inacinary components is increased, Inediastely above the
vein the sccondury magnetic field has no vervical comonent,

when the receiver is in this position it reccives the primary

AN SR WU U U B W

field alone i,e. 1005 for reul, € for imu:inary. when
by
J ihe trunswitier is above the vein no lines of monetic force
b cut {the coaductor wad therelore the Tield «t the rouceiver is
?
-

again tiie [ riusary {ield, iherefore it i3 scen that in

2 v . N 5 . s e
'l theory the distince betweea the {tvo points vhen the field
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atl the recoiver is the »rimary field, is the sume as the
senaration between transmitier e«nd receiver. In practice
this distance is usually somewhat larger then ithe coil
spacing, the egcess over the coil spacing gives a rough
indication of the width of the anomalous zone,

“‘hen the transmitier-receiver conmnbination is astride
the vein thoe secondary field is in opposition to the
prinary field and the amplitudes of the real and imaginary
comnonents are reduced,

Tnterpretation of the curves and factors which
wirfect thiem tre discussed belows “he ratio of real to
ina inary coiijoneats uwt ithe anomaly gives an indication of
the conductivity of the subsurface conaductor causing it,
Lol conductor cjives o large real and o s .ull inmaginary
consonent, o bud conductior sives o relatively large imaginary

vut a suell real conponicat, viereos a nedium conductor

has Dot components fairly large.

“he relutive sizes of the two positive peulss on cach "

1

side of the iain cnonaly ;jive an indicetion of which wey the g
3

3R} 1

vein is dipping, ithe peualt on the down—dip side is the

lirger of the tvo,

i.casurcmentis can be made st two fixed frequencies (880
c¢/5 and 3520 ¢/s) with the A.celeke Gun, In ~enerzl the
size ol un anomaly found with the higrher frequency will be
siwaller when using the lower froequency. The use of

seasurements at two frequencies may be of value in distinguishe

ing betveon anoualies due to near-surface overburden
ciffects, local :ecolocy etc., and deep—scated conductors,
siovwever the wpplicubility of this procedure for the lorthern

Pennines iias not yet been fully evaluated,




weasurenenis ady be tuwuwe uslag Jidfereat coil seporatiouns
tie de,th osenetlration of the wmetlhod beiny ¢ oprovinately
the suae ws the coll sejpartion, sheorotically overburden
anomaliecs should iancreouse in size with & smaller coil
separation vwhesces anomalies due to deep=seated veins will
tead tou stay the same or decrease in siuo, “his factor
hes Lo be fully evalusted Jfor the orthern :ennines,

)

Snoialies should iceally have a positive pealt on ench
side, with a steady rise and fall {o soime unaxinun nerative
value (Joxr tiwe reel component “"nosivive" ceuns o velue vbove
lou y"uesavive” 1o a value below 1uub) and these are the
Toctur o soust whioon seawaln e plotted curves ol on

.. o U3 3‘\'0.‘,!'0
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(ii)The lesistivity tiethod.

Numerically tihe resistivity of a naterial can be
defined as being eanual to the resistance (in ohms) between
two opposite faces of a cube of the materiul of side one
mnetre. The resistivity method of geophysical prospeciing
consists of taiking resistivity measurementsalong a traverse
line, VYVhere suitable conductivity contrasts exist, veins,

fault zones etc, can be detected,

Lesistivity measurements arce .aaade by passing electric
current into the sround via two electrodes and nmeasuring the
resulting potential difference, caused by the resistance
of the pround to 1tiiis current, across :« further pair of
clectrodes, There arce & number of airfereanl clectrode arrays
that ¢in be used Ly from previous work in the D partment of
Mining and lLiineral Seiences (.. ichtinan Pli,D Thesis 1971
Viaiversity of Leeds) the one found to be most suitalle for
Getecting fluorspar veilns in berbyshire was that devised
by i's ‘enner in 1915, The .enncr array consists of four
equally spaced electrodes, current beins passed throuih the
outer puir, the inner puir Leiur used to icisure the

resuliing poteuntial dirdcerence,

considering the desinition of resistivity, aad potential
theory, the resistivity for this arrav can be shown to be:-

resistivity = 2ffa V ohm-metres:~
o
i
where a = distance wetween electrodes (in metrces)

V = _oteatial drop across inncr pair of clecirodes
(in volts)

I = current w»nassiiay tiiroush outer pair of electrodes,

o S g T

(in aups)

she equipment in use for the present survey is the

. : v

Aeiallel e Terrauaeter, “his nmeasures the funciion V directly,

siving a resistance rending in oluas, ta order to overco.e
the effeects of stiray cleciric currents and polarisalion
of the clectrodes it operates at a frequency of 4 c¢/=.

“lic electrode array may be a:ijned parullel to the strike
of the feature or pervendicular o it. “hese 1wo orientations
are normally deflined as values of P, P= 0,5 for ithe first case
and I = C for the second,. azain from previous work in ilerbyshire
it was found thatl the sysien I = 0.5 pave the simplest unowalies
and was morc convonient for field o.crutious, As withh the L M

cnd Velol's He.lsvwork the iraverse direction should ideally be at '
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rircht ansles to the general direction of strike of veins in
the area being surveyed,

Resistancoe mezsurcuents for different electrode spucings
can conveniently be taken with the use of wulticore cables
and take-off points, 'or the present survey spacings of

12, 24 and 32 metres vere used.
ihe depth venetration of the method depends cn a number
of factors, Vor o given clectrode spacing the depth

penvtrotion will be devsendent on the resistivities of the

rocis beneath, 4 layer of hi:hly conductive overburden will
greetly reduce the penetration. Lhe depth penetration of

the wethod i1s increased with inercuasiag electrode seosaration

but theore are limitations to {he maximum spacing that can be
used, .or o clven power source to pass current into the

vrouad, at very lurge s ucings the accuracy of .icasuring very

si:all resistance values is greatly reduced.

’;t.
‘ﬁ.k i
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(iii) Tho Veiei's elle liethod.

the Very sow rrequency (Veleile) .ieile metiod relies on
radio sicacls from soverument communication stations for the i
primary signal, Thus the equipment basically consists cof i
o sensitive radio receiver tuned to the V.L.l, band
{approximately 15-20 Ke/s).

Velbels transmittiang staitioas have a verticul aerial,
the aerial current is thercfore vertical and crecates o
coacentric horisontal masnelic field around it, ~hen these
nagnetic fields meet o conducting orelody, secondery manetic
fields arce zet up which iave vertical componcents associated with
+hem, The Voh.i7. =106 receciver uased for this survey
ceasures the ine-phase (real) nid out-of-phase (quadrature)
cowponents of ithe vertical magnetic field vector ot the

receiver,

wes wo imputs with two receiving

-

vhe roceiver itself
coils built into the instrument, one couil haviig o vertical
axis and the other belng horizosntal, The radio si nal

recoive! by voe vertvical coil is first sulled by tiltiag the |

instrusent, she roucinianc sioanl oan this coil is then !
Lalunced out b o measured percentase of the simal received i
by the horizontal coil, after this has been shifted in fa

hise by 909

i

L3

4 - . 1

It can be =hown mathemuticaliy that if the secondary g'
}
I
il

signals are swell commared to the oHrimary horizontel field,
e

ithe vertical reul comnvonent, und {he comvensation siygnal R
from 1the horizent- 1l coil is o mensure of the quadroture

coir.onent,

at any oint distord from o transwittinge stetion the
nacnetic field is ot right anprles to the direction in which
the station lies from that noint and thercfore a station must {
e selected thiut cives o Tield woproximately at ri b angles
to the striiie od the ore bLodies or local jcololye “he strike
should therefore »noint to the transmitter bLut varictions of
+ 45% from this could be acceptable depending on the
couluctivity of the veii,.

In the “orthern Yen ines, the only useable stotion for )

L=w striking veins was found to be AA (Cutler, luine) whereas

for Nw=3!l veins both JAA ond 0% (lupby) could be used,




%

Plug=-in units are sup lied with the instrument so that o

number of stotion can Le used, Two units can be mounted in the
instrunent ot one time, and, together with o change-over

switch, enable readings for two station to be taken during a
traverse.,

ihen measurements are taiten with the V.u.!'., receiver on
a traverse over a counducting vein, the real and quadrature
components of the verticul nagnetic field show characteristic

variations, A typical response 1is shown in iFig. 2

Quadrature --------

Real —
lo
+10
RN
. h Y
.o o meop. s - \\-__ ------
O i A ~
\‘ Fd
\.//
-10
vein FI1G. 2
!
. . L. s N . . " . {
‘e primary ooometic dield 1s nherizontil, conductive b

zones such as veins will add vertical compon:nts and the total
maonevie field will be tilted locally on both sides, The Ii=16 !

is so calibrated th.{ when anproaching a conductor the readings

arc posiiive for ithc r.al corponcat, The guudreture coaponent
for o good conductor will bLe as if Fig. 2, For a poor

conductor the quadrature com onent will follow the real

component olarity.

In ~eneral when searching V.uw.i's curves for anomalies,
cross~overs for the rcul conpoanent should be looked for, but
local seologzical conditions may nodify vhe curve and iasfiexions
nay rcive a clue tc the wosition of an unomaly, Yor the real
comsonent the larger oak gives an indication oi ithe down—dip

sicde of 1he conluctor,.

1 ™

uantitative techiniues of iater retation in V.L.T. i.ile

prosyecting are still in an early stage of developrent,

J
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