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APPENDIX 1

PETROGRAPHIC DESCRIPTION OF WASHINGTON HAY DRILL HOLE ROCK TYPES
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DDH € 1510

Five drill-core intersections were received for urgent petrological

examination; results were available on 16.5.1980. ‘

The samples were thin-sectioned, and were examined in hand specimen and

thin-section; the offcuts were subjected to K4fe!dspar stain tests, Each
sample is briefly described in the accompanying table.

Summary : '

The rocks include an ultramafic iava-breccia,‘an'ultramafic extrusive or
rapidly-chilled lnthSlVe rock, and sediments. The ultramafic rocks are
distinctive, and both contain chromite (or chromian spinel) which is fairly

specific to ultramafics. Examination of contacts will probably determine
whether the rock at 28.1. m was a lava or an intrusive.

The sediments include an impure tuff breccia, a foss:inferous impure chert,

.

and a polymictic soft-pebble conglomerate; all three are tuffacaous in !
varying degrees, and are lithologically related to volcanism. The soft-pebble
conglomerate provides evidence of unstable conditions in the environment of

deposition; the inclusion of radiolarian chert, similar to B81.5 m, and of

ultramafic rocks similar to 28.1 m, suggests that the intersection at 102.4 m

is younger, and that therefore the sequence may be overturned (on the
assumption that the drillhole is a downhole).

H.W, Fander, M. Sc.




041@6u

'C'é'nt_i;aluMinara!égical Services

(T.5. 31845)

textured, devitrified, glassy groundmass
altered to fibrous tremolite.

banding or vesicles.
Fine-grained,

Antigorite veins.

Sample No. Rock Type - Composition Fabrie Minor Minerals Comment s
DDH € 1510 Ultramafic 7Extrusive, Abundant serpentinised | Distinctive chill~- Minute chromite or May be chilled margln of ultramafic
“ 981 m pyroxene microphenocrysts set In slaggy- textures, no flow- Cr-spinel grains, (pyroxen!te-websterite) [ntrusive,

or ultramafic extrusive (e.g.
limburgite},

61 m

Fossiliferoasrbelltic Tuff Breccia. Malinly

ultrafine glassy splinters, with fine clay/
mica flakes, scattered Iradiclarfa, 7sponge
spicules; breccia zones.

Very fline-grained,
homogeneous;brecciated
In zones, recemented.

Small dlagenetlc carbon
ate spots. Chiorite,
pyrite, K-feldspar in
breccia zones.

Subaqueous Impuretuff (''xenotuff'!)
with major intermediate to basicash
components. Brecciated after
Tithificatlion.

81.5 m impure Fossiliferous Chert. Massive amorphous Faintly banded, with Vainlets of calcite, May be transitional between tuff at
silica with fine mica/clay flakes, many small | ?radiolarlan layers. chlorite, quartz; trace| 6! m and a pure chert; lradiolaria
chalcedony spheres - Tradiolarta. Possibly Pre~consolidation pyrite, galena, very small {20-404 ), indistinct.
tuffaceous. brecciation. _ sphalerite, in calcite.

102.4 m Soft-Pebble Conglomerate. Mainly plastically Typical plastic deform-| Lenses/layers of carbon} Igneous pebbles are mafic/ultramafic,
deformed argillite pebbles, with embedded ation, squeezing, aceous, sideritic completely altered. Whole rock formed
rounded pebbles of radiolarian chert, siderlitiqd slumpling, "flow'- composition., Magnetite,| under unstable conditions, with
chert, altered thasalt. structures. chromite in igneous slumping. Argillite may be tuffaceous

106.7 m Ultranafic Lava-Breccja. lrregular fragments Evidently orlginally | Very fine pebbles. Widespread chromite supports ulitra-

(r.s. 31849)

of serpentinised, extensively sideritised
Tultramafic glassy lava; relict pyroxene-
phenocryst textures.

glassy, with small
pyroxene phenocrysts.,
Sheared.

chromlte crystals
throughout. Antigorite
veins,

mafic origlin; possibly extrusive, andi
broadly related to 28.1 m.
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WASHINGTON HAY DIAMOND DRILL HOLE LOGS
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SUMMARY .

Two holes were drilled in the Washington Hay area. The results
were not very encouraging.

An analysis of a DIGHEM survey showed a promising anomaly in
the eastern portion of the lease.

Work commenced in the northern portion of the lease with the
cutting of grid lines.

Compilation of previous work indicated an area'in which to
drill a diamond drill hole to intersect the southern extension
of Hall's Formation - the Cleveland Mine lode horizon.

Compilation of all previous data onto base sheets continued.

g



2. INTRCDUCTION

The area in which expleration licence E.L. 1/63 is situated isg
the northwest of Tasmania, 98 kilometres from Burnie at
latitude 41 degrees 28 minutes S and longitude 145 degrees

24 minutes E.

This exploration licence surrounding the Cleveland Tin Limited
Mining Lease (M.L. 27M/71) was granted to Aberfoyle Tin
Development Partnership in August 1963, It has been held by
subsidiaries of the Aberfoyle Group of companies since 1963
and is presently held by Cleveland Tin Limited.

A. PREVIOUS EXPLORATION

The original reconnaissance geological mapping on E.L. 1/63 was
undertaken by Cox (1967) and Glasscn and Cox (1969). This work
involved minor stream sediment sampling and analysing, ground
magnetometer traverses and minor self potential evaluation. On
completion of this preliminary work (from 1964 to 1968) Cox
(1969) delineated 13 areas within E.L. 1/63 which required
follow-up geological evaluation.

The presentation of geological interpretations with minor follow-
up field reconnaissance trips continued until 1970. The .
exploration hlstory of E.L. 1/63 from 1970 to 1879 has been out-
lined briefly in Ellis (1980).

B. EXPLORATION OBJECTIVES {This program)

The previous exploration delineated several areas which required
follow-up evaluation in varying degrees of detail. These areas
of work were as follows:

(a) Washington Hay Area

(b) Eastern Sediment Sequence
{(c) "W" Prospect, Whyte Hill and Magnet Range Areas
(d} Granite Contact Zones (Eastern Area)
(e) General Work on E.L. 1/63.
Details of the results of previous work and the proposed work

for each of these areas are given in Ellis (1980). No further
details will be given in this report.
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EXPLORATION AND DEVELOPMENT

The exploration program ocutlined above was planned for the
Aberfoyle parent company for 1980. Thus the period detailed

in this report represents just one phase of the continuing
exploration program. This report covers the exploration activity
for the six month period ending on the 1lth August, 1980 (this
period). In this report "the next period" refers to the six
month period ending on 11lth February, 1981, while "the last
period" refers to the six month perlod endlng on lith February,
1980.

A. WASHINGTON HAY AREA

(1) Completed Exploration

In the last period compilation and check field work between

RAl and RAl2 (grid lines) defined a diamond drill hole target.

In this period the access (including a small costean off the
access road) to the proposed drill site was completed (Washington -
Hay Sheet WH-A/2) and the drilling of two cored diamond drill
holes was undertaken (Hole Nos. Cl1l510 and C1515). The drilling
intersected dominantly chocolate shales, ultra basics and
sandstones (Appendix 1). Two brecciated fault zones were inter-
sected in each of the holes (Appendix 11) These zones were
mineralised, mainly by a concentration of suphide-rich veins

-within the fault zones. This mineralisation was sufficient to

explain the geochemical anomalies observed in the soil samples.
Similarly the weak I.P. anomaly can be explained by these
weakly conducting mineralised fault zones. The fault zones
were independent of rock types. In C1510 they occurred in the
sandstones while in C1515 they were dominantly in the ultra-
basics. This fact of faults being independent of rock types
corresponded to the surface outcrop of the mlneralalsed fault
zones and their varylng rock types.

Although mineralisation was encountered in both drill holes
the mineralisation occurred only as narrow veins. The best
grades sampled was for a sample interval of 0.64 metres in

hole C1510 which had an analysis of:

sn 0.07%
Cu 0.01%
Zn 1.50%
Pb 5.50%
Ag 180ppm

A study of vein minerals (Washington Hay Sheets WH-H/2 and
WH-J/2) showed the dominant minerals of most veins to be quartz
and carbonates. Sphalerite also occurred in most veins although
it appeared to be less abundant in the upper portions of C1l510
than elsewhere. Similarly galena cccurred in most veins but

in the lower mineralised zone of C1510 it tended to be absent
from many of the veins. This variation in the relative
abundances of galena and sphalerite in C1510 may suggest that

a tin zone may occur at depth below Cl510 according to the
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mineral zoning concept. However, this is based only on very
weak evidence in C1510. Furthermore, any such tin deposit at

depth would only be a fault brecc1a infill and would thus be
uneconomical.

on completion of the drilling program, further geological mapping
was undertaken to the west of the diamond drill hole sites.

This was an attempt to determine the stratigraphy in this area
and help to locate the stratigraphy intersected in the drill
holes into the Cleveland Mine Sequence. The field mapping

showed the area to the west of the Washington Workings contained
ultrabasics, chocolate shales, cherts and sandstones.

{(ii) Future Work Recommended

The available geological, geochemical and geophysical data for
the area covering grid lines RA12 to RA25 {to the south of the
Washington Hay area of grid lines RAl to RAl12) should be compiled
onto a series of 1:1000 base plans similar to those for the
Washington Hay area. This data should then be interpreted.

Any geological interpretations should be assisted by the location
and following of outcropping chert horizons in the field.

On completion of this compilation of all existing data (which
may require chain and compass surveying of the old grid lines)
the I.P., magnetic, geochemical and geological traverses should
be extended to cover any favourable trends or regions.

B. EASTERN SEDIMENT SEQUENCE

(i) Completed Exploration

In the last period the new forestry roads and skidways in the
Eastern Ridge area of EL 1/63 were mapped. Part of this
geoleogical mapping has been completed onto the 1:1000 base
sheets. The remainder will be included on these base sheets
in the next period.

The samples of the Eastern Sediments despatched for petrological
examination have not been returned. The results of the petrol-
ogical studies will be included (with maps and sample locations)
in the report for the next period.

(ii) Future Work Recommended

The mapping in the Fall's Creek/Eastern Ridge area has defined
the location of the southern extension of Hall's Formation (the
mine lode horizon). To test the stratigraphy at depth it is
proposed to drill a diamond drill hole from the Eastern Sediment

‘sequence through the Deep Creek Volcanics and Hall's Formation

into the Crescent Spur Mica Sandstone. This drill hole will

be in the vicinity of section line AX {on the Battery Reference
Grid). The dozing of an access track to the drill site will
commence early in the next period with the diamond drilling
being completed by the end of that period.
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C. "W" PROSPECT, WHYTE HILYI. AND MAGNET RANGE AREAS

(i) Completed Exploration

An investigation of old records has recently shown that the
entire licence area of E.L. 1/63 was covered by cut lines with
geochemical, geological and geophysical traverses. However,
since consultant geologists to the Aberfoyle Group in 1971-72
criticised the .original work most of the original investigations
have been ignored. The criticisms, however, did not invalidate
the original work. : '

Thus the original proposal of cutting 15 to 20 grid lines and
a base line to cover the entire area of E.L. 1/63 north of the
Whyte Hill area was split into two stages. The first stage of
this program was to cut the baseline and four cross lines of
the original proposed grid. The cross lines were to be spaced
at 500 metre intervals. The five lines (4 cross lines and
baseline) were then to be covered by a ground magnetometer
traverse and soil geochemistry as well as geological mapping.
The results of the first stage were then to be compared to the
results of the earlier traverses (if the data can be located
accurately).

If there were discrepancies between the old and new traverses
then stage two would be implemented. Stage two would consist
of cutting the intermediate cross lines at 100 to 125 metre
intervals and then cover these lines with geological mapping,
geophysical traverses and soil geochemical surveys. '

In this period the base lines and four initial cross lines were
cut. '

{ii) Puture Work Recocmmended

In the next period it is proposed to survey the cut lines by

chain and compass and then complete stage one of the proposal

by conducting ground magnetometer, soil geochemical and geological
traverses. While this field work is in progress it is proposed
that all the previous records will be fully investigated and
compiled {(with more recent data} onto a single series of base
plans.

If a comparison of the old compilation and the new field data
shows large discrepancies, then stage two of the proposal (above)
will be completed. This would involve further line cutting

and associated geological work. Most of this work should be
completed in the next period. :

Also in the next period the mapping of strike outcrops in the
area between Whyte Hill and "W" Prospect will occur.

D. GRANITE CONTACT ZONES

(i) Completed Exploration

In conjunction with the Aberfoyle Exploration Department's
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exploration of E.L. 16/78 the granite contact zones on the
eastern side of E.L. 1/63-1 and within the eastern extensions
E.L. 1/63-2 were investigated. This investigation was by means
of an airborne DIGHEM geophysical survey the field work of which
was carried out during the last period. The consultant's
interpretation of the survey data was conducted in this period.

The accompanying report by Dighem Ltd.  (Appendix 111) covers
all the DIGHEM work for the Aberfoyle Group in Tasmania. Only
part of the area covered under the chapters on "Circular
Feature" concerns the Cleveland Tin Ltd. Licence E.L. 1/63.
The Aberfoyle Group geophysicist suggested that within E.L. 1/63
there is only one potentially good anomaly. This is anomaly
15A in the eastern extension of the licence in E.L. 1/63~2.

It is thought that the anomaly has a bedrock source and shows
up on the electromagnetics, re51st1v1ty, magnetics and enhanced
magnetics. Preliminary field mapping (by the Aberfoyle Group)
suggested that the line of the DIGHEM anomaly 15A 001n01des
with the edge of a Tertiary basalt flow.

(ii) Puture Work Recommended

The DIGHEM anomaly has to be explained. This will be done by
cutting a series of grid lines (and a base line) across the
anomaly. These grid lines will be mapped and then covered by

~geophysical and geochemical traverses.

This work is tentatively planned for the 1980-81 summer season.

E. GENERAL WORK ON EXPLORATION LICENCE 1/63

During this period the entire base area was covered by aerial
photography. This work was the first stage in the production
of a set of topographic plans of the lease area. Control
targets in the lease area are in the process of being tied
together by ground surveying. When this is completed photo-
grammetry can begin. The topographic plans will be completed
in the next period and will be included in the next period
report.

A start to the compilation of all ex1st1ng data onto common
base sheets was made during this six month period. This work
will continue in the next period.

During this period it was found that much work has been done
within E.L. 1/63 which has not been recorded in an easily
retrievable form. Thus it is planned that in the next period
an attempt will be made to compile all previous data into a
single report {(with accompanying plans).



4, EXPENDITURE

Expendlture for the perlod February 12th to August 11lth, 1980,
was as follows:

Geology $ 18,445
Survey ' _ 1,860
Aerial Survey Estimate {quote) 8,388
Geophysics . 4,345.
Geochemistry : 625
Drilling | 40,833
Development and Costeaning . 6,822
Line Cutting S 4,062
Tenure 363
Petrology Estimate - 260
Miscellaneous : , 413

Total: $ 86,416

P ——— T
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5.  CONCLUSIONS

Drilling in the Washington Hay area explained the anomalous

s0il geochemistry. Although minor mineralisation (Pb, Zn)} in

a fault zone was intersected in the drill core no indication
of an economic Sn, Pb or Zn orebody was found. Further detailed
work is required to the west and south of the Washington Hay
Mine area. This will continue in the next period.

New roads and tracks to the south and east of the Cleveland

Mine were mapped. This mapping showed a barren sequence of
shales, volcanics and sandstones. The mapping was useful in
planning a stratigraphic drill hole which is intended to intersect
the southern extension of the Cleveland Mine Lode horizon
-(Hall's Formation). This drilling will be commenced in the
following period. '

Line cutting commenced in the northern part of the lease.
Detailed mapping, geochemical and geophysical work will continue
in this area in the next period.

The DIGHEM survey of the eastern portion of the lease showed
one promising anomaly. This anomalous area will be 1nvestlgated
on the ground during the next period,

Further work continued on the production of a set of base plans
containing all topographic, geological, geochemical and
geophysical data for the lease. This work will continue in

the next period.

The total expenditure for the six month perlod ending on the
11ith of August 1980 was $86,400.
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* SUMMARY

DIGHEMII airborne electromagnetic/resistivity/magnetic

'surveys totalling 345 line-km were flown 1n February and

March, 1980, for Aberfoyle Exploratlon Pty. Ltd., over
four areas in Tasmania.

The geologic enV1ronment within the survey areas varied
from resistive to highly conductlve.. Several targets
were located in the Contact Creek and St. DlZIEr areas
which appear to warrant ground follow-up exploration.
The Circular Feature and Zeehan areas yielded only 2

few EM anomalies which may have sources in the bedrock.

T PV, WP T SR T L gt T

e, b e ey v W e 75

et i i P

i

LD

e



i ks i i e s

pivie—sarerrig e e AN

LOCATION MAP

ey’
.
.
.

i

4r’ -'
§oy

i

* : o

' '

b z

. ' . :
: i
hmte ‘ i
( I<h R
. e e

. : ha

i - ] am—— . - N . . .

1. Contact Creek \\\\\\w L e
. O ETIS

. . _ ) . ;
. o LOCATION MAP : -

125%30"

. Waratoh
. . 2

&
ey S AT TS

Lix 1)

. . .
at*30’ ’ .

s e T
ay

g e e

L . . g
2. Circnlar Feature S S - ;

Figure 1. The Survey Areas T ' -

e - o e e T — P
-—— -



LOCATION MAP

et
Lty { {s “‘;5.
M&\ j x
F . NS
\\l
| .
Southern ,.//
Oceon
[LE ot
3. St. Dizier
T LOCATION MAP
[Iyty
-\j Ranlkon Ball
,\;\/1 } })\
L.
Fray —— J w'se’

Southern

Dnoi
[XTTY
4. Zeehan

Figure 1. The survey areas

4 Mmoo e —

ks Lo o L E

e ennep b



: . .
ME N AN EE I EE = I ' |
. : e , .
.

* INTRODUCTION

DIGHEM T surveys of 345 line-km were fioﬁn with line—épacipgs
of 20ﬁ and 250 m for Aberfoyle Exploratibn'P;y.'Ltd. over
four areas in Tasmania (Figure 1). The surveys were flown iﬁ
the interval of February 1l to March 6, 1980. The Lama jet
hélicopter VH-PDU flew with an average’ airspeed éf 115 km/h

and EM bird height of 35 m. Anéillary equipment consisted of

- a Geometrics 803 magnetometer with its bird at an average

height of 50 m, a Sperry radio altimeter,-Geocam sequence

camera, 50 Hz monitor, Barringer 8-channel hot pen analog

recorder, and a Geometrics G-714 digital data acquisition

system with a Kennedy 9700 9-track 800-bpi magnetic tape’

recorder. The analog equipment recorded six channels of'EM

data at approximately 900 Hz and one of magnetics and rgdio

altitude. The digital equipment recorded the EM data with a
sensitivity of 0.25 ppm/bit and the magnetic field to an

accuracy of one gamma.

. The Appendix provides details on the data channels, their

respecéive noise levels, and the data reduction procedure.

The quoted noise levels are genergily valid for wind speeds

up to 40 3m/h. Higher winds may cause the system to be
grounded because excessive bird swinging produces control
difficulties in pilotiﬁg the helicopter; The swinging results
from the 5 m2 of area which is presented by the bird to broad-
side gusts., The DIGHEM system nevertheless can be‘flown under

wind conditions that seriously degrade other AEM systems.
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DATA PRESENTATION

DIGHEM electromagnetic responses fall ir;to_'twa general classes,
discrete aﬁd broad. The discreée class consists of sharp well
defined anomalies from discrete conductors such as sulfide

lenses and steeply dipping sheets of graphite and sulfides.

The broad class éonsists of wide anomalies from conductors having
& large horizontal surface such as flatly dipping graphite ox
sulfide sheets, saline water-saturated sgdimentan formations, ‘
conductive overburden and rock, and geothermal zones. A
vertical conductive slab with a width of 200 m‘would straddle

these two classes.

The vertical sheet (half plane) model is the most common model
used for the analysis of discrete conductors. All anomalies

plotted on the electromagnetic map are interpreted according

‘€0 this model. The following section entitled Discrete conductor

analysis describes this model in detail, including the effect
of using it on anomalies caused by broad conductors such as

conductive overburden. -

The conductive earth (half space) model is the most suitable
model for broad conductors. Resistivity contour maps result
from the use of this model. Resistivity contour maps should

be prepared when the EM responses predominantly are of the

‘broad class. A later section entitled Resistivity mapping

describes the method further, including the effect of using

‘it on anomalies caused by discrete conductors such as sulfide

bodies.
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Discrete conductor analy51s
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1
l The EM anomalies appear::.ng on the electromagnetlc map are
interpreted by computer to give the conductance (i.e.,
conduct1v1ty~th1ckness product) in mhos of a vertlcal sheet
. model. DIGHEM anomalies are divided into six grades of

.C onductance, as shown in Table I. The conductance in mhos

is the re01procal of resistance in ohms.

Table I.. EM Anomaly Grades

Anomaly Grade Mho Range :
6 - .+ Z 100
5 50 - 99
4 - 20 - 49
3 .20 - 19
2 5~ 9
- X & 4

The nho value is a geological parameter because it is a
characteristic of the conductor alone; it generally is independent
of frequency, and of flying height or depth of burial apart

from the averaglng over a greatexr portion of the conductor as
height increases.* Small anomalies from deeply buried strong
conductors are not confused with small anomalies from shallow

Weak conductors because the former will have larger mho values.-

l'* This statement is an approximation. DIGHEM, with its short
coil separation, tends to vield larger and more accurate mho
I values than airborne systems having a larger coil separation.
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Conductive overburden generally pfoduées broad.EM responses
which are not plotted on the EM maps. yoweveff patchy
conductive overburden in otherwise resistive éreas can yield
-disgrete~like anomalies with a conductance grade {cf. Table I}
of 1, or even of 2 for conducting clays which have resistivities
as low as_50 ohm—m; In areés where ground resistivities can be
as low as 1 ohm-m, anémalies caused by weqfhering variations
and sf‘[%ar Eauses can have conductance grades as high as 4.
The anomély shapes from the multiple coils often allow éuch
surface conductors to be recognized, and these-are indicated
by the letter S on the map. The remain;ng-;ncmalies in such

areas could be bedrock conductors. The higher grades indicate

increasingly higher conductances. Examples: DIGHEM's New Insco

copper discovery {(Noranda, Quebec, Canadﬁ) yielded a grade 4

_anomaly, as did the neighbouring copper-zinc Magusi River ore

gody; Mattabi (copper-zinc, Sturgeon Lake, Ontario, Canada)

and Whistle (nickel, Sudbury, Ontario, Canada) gave grade 5;

and DIGHEM's Montcalm nickél—copper discovery (Timmins, Ontario,
Canada) yielded a gréde 6 anomaly. Graphite and sulfides can
span all-grades but, in any particular survey area, field work
may show that the different grades indicate different types of

conductors. .

Strong conductors (i.e., grades S and 6) are characteristic of

‘. massive sulfides or graphite. Moderate conductors (grades 3

and 4) typically reflect sulfides of a less massive character

b s e ne aa i
L R =

YT RPN

RISl gL Mot e | e b bt

- ey

by



& nin st

. R e e e P . - e or W ien e

041046

or graphite, whlle weak bedrock conductors (grades 1 and 2} can
algnlfy poorly connected graphlte or -heavily disseminated

sulfldes. Grade 1 conductors may not regpond to ground EM

equlpment using frequenc1es less than 2000 Hz,

"The presence of sphalerlte or gangue can result in ore deposits
haV1ng weak to moderate conductances. As an example, the

three million ton lead;zlnc deposit of Restlgouche Mining
Corporation near Bathurst, New Brunswick, yielded a well defined
grade 1l conductor. The 10 percent by volume of sphalerlte
occurs as a coating around the fine gralned massive pyrite,

thereby 1nhlb1t1ng electrical conduction.

On ti:. - _ctromagnetic map, the actual mho value and.a'letter
are plotted beside the EM grade symbol. The letter is the
anomaly identifier. The horizontal rows of dots, beside each
anomaly symbol, indicate the anonaly amnlltude of the flight
record. The vertical column of dots glVeS the estimated depth.
In areas where ancmalies are crowded, the identifiers, dots
-and mho values may be obliterated. The EM grade symbols,
however, will always be discernible, and the obllterated

information can be obtained from the anomaly listing appended

to this rcport

The purpose of indicating the ancmaly amplltude by dots is
to provide an estimate of the reliability of the conductance
‘calculation. .Thus, a conductance value .btained from a
large ppm anomaly (3 or 4 dots) will be accuratc whereas one

obtained from a small ppm anomaly (no dots) could be 1naccurate.
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The absence of amplitude dots indicates that the anomaly from

the standard (coaxial maximum-coupled) coil is 5 ppm or less

on both therinphase_and quadratﬁre channels. Such small
_anomalies could réflect a weak conductor at the surface, or a
stronger conductor aé depth. The mho value and depth estimate
will illustrate which of these possibilities best fits the
recorded data. The depth estimate, hoﬁever, can be erroneous.
Thé anomaly £rom a near-surface conductQ:, which éxists only

to one side of a flight line, will yie;d a large depth estimate
because the computer assumes that the conductor occurs directly

beneath the flight line. o E _ ' ‘I'

Flight line deviations occésionally vield cases where two

anomalies, having similar mho values but dramatically different’
depth estimates, occur close together on the same conductor. ?‘
Such examples illustrate the reliability of the conductance o
measurement while showing that the dépth estimate can be |
unreliable. There are a number of factors which can produce

an error in the depth estimate, including the averaging of

e ommme— =

topographic variations by the altimeter, overlying conductive
.overburdenf and the location and attitude of the conductor
relative to the flight line. Conductor location and aﬁﬁitude
can provide an erroneous depth estimate because the stronger
part of the conductor may be deeper or to one side of the

£flight line, or because it has a shallow dip.
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A further interpretatioﬂ is presented on the EM map by means

of the line-to-line correlation of anomalies; This provides

conductor axes which may define the geological structure

over portions of the survey area.

The'majority of massive sulfide ore deposits have strike 1engths-
of a hundred to a thousand metres. Consequently, it is

important to recognize short conductors which may exist in

' close proximity to long conductive bands. The high resolution

of the DIGHEM system, and the line-to-line correlation given
on the EM map, are especially important for a proper strike

length evaluation.

DIGHEM electromagnetic maps are designed to prévide a correct
impression of coﬁductor guality by means of the conductance

grade symbols. The symbols can stand alone with geology when
planning a followup program. The éctual mho values are

plottea for'those who wish quantitative data. The>anomaly ppm
and depth are indicated by inconspicuous aéts which should not
aistréct from the conductor patterﬁs, while being helpful to.
those who wish this information. The map provides ahl
interpretaéioﬁ of conductors in terms of length, strike direction,
conductance and depth.. The accuracy is comparable t6 an

interpretation from a ground EM survey having the same line

 spacing.
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of EM surveys, local base (or zero)} levels are used to compute
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An EM anomaiy list attached to each survey report provides
a tabulation of anomalies in ppm, and ingmhos and
estimated depth for the vertical sheet modqi; ‘The anomalies

are listed from top to bottom of the map for each line.

The EM anomaly list aiso-shows the conéuctance in mhos and
the depth for a thin horizontal sheet {whole plaﬁe) model,
but only the vertical éheet pérameters appear on the EM map.
The horizontal sheet model is suitable for a flatly dipping
thin bedrock conductor such as a sulfide sheet having

a thickness less than 15 m. The list also shows the

resistivity and depth for a conductive earth (half space}

model, which is suitable for thicker slabs such as thick %

‘conductive overburden. In the EM anomaly list, a depth value

of zero for the conéu.._.e earth model, in an area of thick
cover, warns that the anomaly may be caused by conductive

overburden. Since discrete bodies normally are the targets

anomaly amplitudes rather than true zero levels. The use of
local base levels may distort the horizontal sheet and
conductive earth parameters. True zero levels, however, are

used for reéistivity mapping, discussed below,

Resistivity mapping

Areas of widesprcad conductivity have been encountered

while surveying for base metals. In such areas, anomalies
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can be generated by decreases of only 5 m in sﬁrvey altitude,

as well as by incréases in conductivity. The, typical flight

record in ccnau. .. .. zreas is characterized by inphase and

gquadrature channels which are continuously active; local peaks
reflect either increases in conductivity of the earth or ,

decreases in survey altitude. For such conductive areas,

‘apparent resistivity profiles and contour maps can aid the

interpretation of the airborne data. The advantége of thé

resistivity parameter is that anomalies caused by altitude

-

changes are virtually eliminated, so the resistivity data
reflect those anomalies caused by conductivity changes. This

helps the intexpreter to differentiate between conductive

htrends in the bedrock and those patterns typicél of conductive

overburden. Discrete conductors will generally appear as
narrow lows on the contour map and broad conductoxrs will appear

as wide lows.

Conductive overburden diminishes the ability of any EM system

to éffectively explore the bedrock. For éxample, the lower

the resistivity of the cover, the more'active the EM channels,

and the less the likelihood of recognizing that a particular
anomaly might be caused by a bedrock conductor. As a general

rule of thumb, the effectiveness of most E¥ systems for base metal

exploration is given in Table II.
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Table II. Influence of Conductive Cover ' "
. - On Base Metal Surveys. : :
{
Resistivity _ Exploration effectiveness ;
. ’ ) for most EM systems
> 3'09 ohm-m excellent ]
100 to 300 " good 5
30 to 100 _ moderate i
< 30 . poor 5
Ly
. \

ot

Apparent resistivity maps should always be constructed when
the exploration effectiveness. (Table II) is noderate to poor.

DIGHEM 1 surveys vield apparent resistivity maps as a standard

product.

Channel 40 (see Appendix) presents the apparent re51st1v1tv : ;
using the so-called pseudo-laver half space model defined .
in Fraser (1978)*, This model consists of a resistive layer l'
overlying a conducblve half space. Channel 41 (often not

plotted) glves the apparent depth below surface of the conductive

* Resistivity mapping with an airborne multxcc;l electromagnetic
system: Geophysics, v. 43, -p. 144 172.



- depth (or thickness) parameter will be positive when the upper

. case the apparent depth may be quite close to the true depth.

- depth parameter must be interpreted cautiously because it

- 11 -~

, o 041052

ook

material. The apparent depth therefore is simply the apparent

thickness of the overlying resistive layer. The apparent

layer is more resistive than the underlying matexial, in which

The apparent depth will be negative when the upper layer is

more conductive than the underlying material, and will be

zero when a homogeneous half space exists. The appareht

will contain any errors which may exist in the measured

altitude of the EM bird (e.g., as caused by a dense tree cover).

[

The apparent depth parameter is a useful indicator of simple

"layering in areas lacking a heavy tree cover. The DIGHEMII

system has been flown for the purpcse of permafrost mapping,

where positive apparent deéths were used as a measure of

permafrost thickness. However, little quantitative use

has been made of negative apparént depths because the :
absolute value of the negative depth-is not a measure of
the thickness of the conductive upper_layef and, therefore,
is not meaningful physically. Thus, the apparent depth
parameter is useful only in certain situations and so

generaliy is not plotted.
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X~type electromagnetic responses

DIGHEMII maps contain x-type EM resPonse§ in ad‘dition to EM

lanomalles. An x-type response lS below the- noise threshold
lof 2 ppm, and reflects one of the follow1ng. a weak conductor
near the 'surface, a st'rong conductor at depth (e.qg., 100 to 120 m

Ibelow surface), or ncnse. Those responses that have the

appearance of valid bedrock anomalies on the flight proflles
lare mentioned in the report. The others "should not be followed
I‘up unless the! - locations are of considerable geological interest.

- ' ’ : ’ . .
I'I‘he thickness varameter . : - v

lDIGHEMXI_ can provide an indication of the thickness of a steeply

- dipping conductor. The ratio of the anomaly amplitude of. '
channel .24/channel 22 generally increases_ as the apparent 1
lthickness increases, i.e., the thickness in the horizontal plane. : !
This thickness is equal to the conduc'tor width if the conductor -
ldips at 90 degrees and strikes at right anglés to the flight
line. This report refers to a conductor as thin when the thick- o

. _
ness is likely to be less than 3 m, and thick when in excess of

IlO m. Thick.conductors can be high priority targets because most

massive sulfide ore bodies are thick, whereas