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INTRODUCTION

This report describes the results of exploration in the

period 30th June, 1988 to 31st May, 1989 carried out by

BHP Minerals Ltd on behalf of the Comstaff Joint Venture

in exploration licence 5/63 (fig. 1) relinquished on 30th

June, 1989. The report also presents a brief summary of

previous exploration and results.

Exploration Licence 5/63 was originally granted to

Mt Costigan Mines Ltd in .1963 and transferred to Comstaff

PL in 1964. A joint venture between Comstaff PL and

Preussag Australia PL was formed in 1977. BHP Minerals

Ltd fqrmed into this joint venture in late 1985 and has

carried out all exploration on the tenement since that

time. The tenement initially covered 4947 km2 , but, as

a result of successive compulsory relinquishments, the

tenement covered only 32 km2 at the beginning of this

reporting period.

The exploration strategy adopted to search for

Hellyer-type .VMS deposits within this exploration licence

emphasises the role of deep-sounding ground TEM methods,

primarily the University of Toronto EM (UTEM) technique.

As much of the area as is practicably possible has been

covered by UTEM and any anomalies geologically mapped and

detailed by additional EM, and in some instances with

soil geochemistry. Any significant conductors have been

drilled and logged using a downhole EM system such as

SIROTEM or EM37.

SUMMARY OF EXPLORATION PRIOR TO JUNE 1988

Exploration of the current tenement area began in the

early seventies with an airborne EM/magnetic (INPUT) and

stream sediment survey. A stream sediment anomaly in

Sock Creek (440 ppm Pb, 320 ppm Zn) lead to the
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establishment of the Sock Creek (DAA) grid (fig. 2).

B horizon soil samples were collected at 15 m intervals

and analysed by AAS for Cu, Pb and Zn, delineating an

anomalous zone trending NNE-SSW. Costeans through this

zone revealed minor sphalerite and galena in slates.

Chip samples from these costeans yielded a maximum of 2%

Zn and 0.4% Pb. A second, metric, grid was then surveyed

to position 14 diamond drillholes (fig. 2).

Mineralization was found to be vein-controlled and

discontinuous, although locally quite high in grade (SK2

4 m @ 8.7% Zn, 0.9% Pb, 0.3% Cu and 5 g/t Ag). The

geology of the prospect has been eXhaustively discussed

elsewhere (Hopwood, 1977; Hall, 1979a and BHP 1987) and

will not be repeated here. Apart from verification of Au

assays and relogging of dril1core no additional work has

been carried out on the prospect since 1979.

A single anomaly in the current EL area was identified

during the Input survey, and a small grid (DAB grid,

fig. 2) was cut over it. The grid was soil sampled and

surveyed using Crone EM and ground magnetics. Three

costeans, sub-parallel to the grid-lines were dU~ and

rock-chip sampled for Cu, Pb and Zn. Although the

exposed rocks (mainly slate) were weakly anomalous in

base-metals (up to 220 ppm Pb, 150 ppm Zn and 80 ppm Cu)

no additional work was carried out.

The DAC grid (fig. 2) was evidently established to cover

prospective stratigraphy without encouragement from

drainage geochemistry or airborne EM. Both A and C

horizon soil samples were collected, the latter using an

auger (Hall, 1979b). Samples were dried and sieved to

-80 mesh, prior to AAS analysis for Cu, Pb, Zn, Ag, Mn,

Fe and Ba. Three lines were surveyed using ground

magnetics. No significant geochemical anomalism was

identified and mapping suggested the absence of a major

hydrothermal alteration system (Hall, 1979b).

Accordingly no further work was carried out .



I Ob,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

630006
- 3 -

During early 1986, BHP conducted a regional cyanide gold

drainage survey, incorporating the current tenement area,

with negative results. Additional stream sediment

samples were collected along Thunderbox Creek, the site

of a 1982 Pb and Ba anomaly in -80 mesh (but not -20 and

+80) fractions of stream sediment. This anomaly could

not be reproduced (BHP, 1987).

Most of the EL was surveyed using UTEM in 1987 (fig. 2;

BHP, 1988). Six anomalies were detected, although one

was the result of powerlines and two (anomalies D & E)

were interpreted as being due to a fault and a

lithological contact, warranting no further work.

UTEM anomaly H (High Point prospect) was confirmed by

follow-up UTEM and after geological mapping and rock chip

sampling, two inclined diamond drillholes were sunk, in

order to test the most conductive of several individual

anomalies within anomaly H. Drillhole HPl (table 1)

intersected volcanic rocks correlative of the Hellyer-Que

River sequence and which assayed at 250 m at >0.2% Zn.

Both holes were logged using SIROTEM which obtained

responses interpreted to be due to a flat-lying sheet of

conductive Que River Shale, north of the drill collars.

UTEM anomaly G (Sock Creek South) was confirmed by

SIROTEM. An IP survey over the anomaly obtained a

response interpreted to be due to an outcropping zone of

moderate chargeability, namely a weathered basalt below a

thin glacial cover. SCSl-3 tested the EM anomaly (table

1) and SCS2 and 3 were logged using SIROTEM, the results

of which are reported below.

UTEM anomaly J (Tullabardine Gorge) was confirmed by

SIROTEM and. weathered bedrock sampled using a power

auger. An anomalous zone, containing up to 1250 ppm Pb

was later found to be due to laboratory (Ana labs)

contamination. Apart from this spurious anomaly there

was no surface geochemical indication of mineralization .
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Nevertheless nine shallow drillholes were completed,

using a helicopter portable rig supplied by contractor

N. Poltock, for a total of 220 m. No significant

mineralization was detected.

EXPLORATION DURING JUNE 1988 TO MAY 1989

3.1 Summary

Activity of the current reporting period consisted of

additional EM surveys and diamond drilling at the three

prospects identified as a result of the 1987 UTEM

survey. At the High Point prospect a program of TEM

soundings was undertaken in the area north of drillholes

HPI and 2, and a further two diamond drillholes (HP3 & 4)

were completed. HP3 was downhole logged using the EM37

system. At the Sock Creek South prospect an additional

UTEM survey was carried out along strike of the known

conductor and a single diamond drillhole (SCS4) completed

and downhole logged using EM37. At the Tullabardine

Gorge prospect further UTEM surveying was carried out in

an attempt to resolve some of the ambiguities of the

previous surveys. A planned drillhole was not carried

out.

High Point Prospect

TEM Soundings

A transient electromagnetic sounding survey, using EM37

equipment, was conducted over the High Point prospect in

February 1989. The survey was intended to provide

information regarding depth and thickness of the Que

River Shale and Que-Hellyer Volcanics in the vicinity of

the High Point prospect. A total of ten 200 x 200m loops

and three 400m x 400m loops were surveyed using the

in-Ioop/out-of-Ioop technique (fig. 3).

The 200m x 200m loops were preferred as the best

compromise between depth penetration and resolution of

individual layers. In regions where it was believed that

the 200m x 200m loops would not provide sufficient
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penetration to resolve the base of the Que River Shale,

400m x 400m loops were surveyed in conjunction with the

200m x 200m loops. This also enabled a comparison of

inversion models from the small and large loops. Twenty

channels of Z component data were collected at each

measurement station. The raw data are presented as

Kaufman apparent resistivity curves in Appendix 4.

Initial inspection of the raw data plots reveals one

obvious feature - in almost all cases the tails of the

resistivity curves rise more steeply than the theoretical

maximum of 45°. It is not unusual to see this effect

with in-loop readings due to the "loop effect" (Asten &

price, 1985), but corrections using out-of-loop readings

can usually rectify this problem. In this case the

feature was present in both in-loop and out-of-loop

data. The possibility that the unusually steep late time

resistivity curve was due to instrumental effects was

ruled out when a repeat sounding some weeks later (using

Sirotem equipment) produced the same effect.

Interpretation of the data involved inversion of the

loop-corrected data using CSIRO's GRENDL software. The

data points lying in the theoretically impossible section

of the curve were weighted to zero before the inversion

took place. Experiments involving weighting varying

proportions of the curve to zero revealed that the depth

to the top of the shale, and the conductivity contrast

between the shale and overlying lithologies were

consistently resolved regardless of the late-time steep

tail. However no reliable information could be obtained

with regard to the depth to the base of the Que River

Shale. Inversion model results are presented in the form

of Kaufman apparent resistivity plots and pseudo sections

in Appendix 4. A summary of the inversion results is

presented in figure 4.

Data from loops over HPl and HP2 highlighted the change

in electrical behaviour between these drill-holes

previously identified by surface and downhole EM.

Correspondence between the modelled electrical layers and
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lithological units in these holes was poorer because the

assumption of horizontal continuity used in the inversion

process is not valid (next section). The horizontal

continuity assumption is valid for the vicinity of HP3

and correspondence between models for loops over HP3 and

geological data was excellent.

The major conclusion to be drawn from the data is that

the Que River Shale is shallowing toward the north-east

corner of the High Point prospect (fig. 4). It is also

clear that the theory of TEM sounding inversion requires

further development to account for the extremely steep

late time increase in the Kaufman apparent resistivities.

3.2.2 Diamond Drilling

Details of HP3 and 4 are given in table 1. HP3 was

drilled to test the depth below surface to the

prospective volcanic rocks encountered in HPI and 2. It

also served to calibrate the TEM sounding data. HP4 was

drilled along the same section as HPI and was aimed at

testing prospective stratigraphy beneath HPI using DHEM

(next section). HP3 was completed in four weeks and

reached a total depth of 577 m. HP4 encountered very

difficult drilling conditions in penetrating the Mt

Charter fault system and took considerably more time-than

anticipated (12 weeks). The PVC piping became stuck at

350 m and lack of time precluded drilling it out. This,

together with the presence of over 170 m of HQ drillpipe

and casing meant that the hole was not logged with EM.

3.2.3 Downhole EM

Three downhole transient electromagnetic survey programs

have been conducted within the High Point prospect.

These surveys were designed to locate off-hole conductors

which could be massive developments of base metal

mineralisation intersected in HPI and HP2. The first

program consisted of surveying HPI from loops HP14, HP15

and HP16 (fig. 5). This survey was reported in the

1987/1988 annual report and will be reviewed only
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briefly. The downhole data from this survey indicated

the presence of a large off-hole conductor at a depth of

300 m, with a conductivitYxthickness of 15 Siemens. This

preliminary survey constrained the conductor to lie NE or

SW of HPI.

The second program involved surveying HPI from loops HP17

and HP18. HP2 was surveyed from loops HP14 to 18

inclusive. The program was conducted using Sirotem II

equipment and readings were taken every 10 metres down

the holes. Sixteen channels of early time and standard

time data were recorded at each measuring point. The

data is presented in the form of bi-log plots in Appendix

5. Channel specifications are presented in table 2.

Analysis of this data from HPl set suggested that an

off-hole conductor lay to the NE of HP1. Inspection of

the data from HP2 suggested that HP2 had intersected the

margin of this conductor. HP2 data from loops 14 and 18

suggested that the drillhole was within the conductor.

The sign change evident in data from loops 15, 16 and 17

indicated that at early time the drillhole was inside the

current filament flowing within the conductor. As time

increased the currents migrated into the centre of the

conductor, past the drillhole. Hence while the drillhole

was within the conductor, it wps close to the margin.

The interval within the drillhole interpreted to lie

within the conductor, corresponded to a massive graphitic

black shale interval. Conductivity measurements on core

indicated that the shale was sufficiently conductive to

account for the 15 Siemens conductivity thickness

previously modelled.

The third program was designed to survey HP3 and HP4 from

loops HP14 to 18 inclusive. It was recognised that data

in the top 100 m of HP3 would be affected by proximity to

the loop edge but it was felt that it was most valuable

to have all holes logged from the same loops to allow

direct comparison of results from different drillholes.

unfortunately it was not possible to log HP4. HP3 was

logged using the EM37 system and readings were taken

every 10 m. Twenty channels were recorded at each
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measuring point using the High Frequency mode. The data

are presented in the form of bi-log plots in Appendix 5.

Channel specifications are presented in Table 3.

Initial inspection of the profiles reveals a great

difference between early time and late time responses.

At late time, data from loops 15 to 18 indicated that HP3

was indeed within the large conductor interpreted

previously using data from HPI and HP2. The late time

anomaly seen from loops 15 to 18 was modelled using

filament inversion software. The resulting model

(Fig. 6) indicated a large sub horizontal filament with a

diameter of the order of 700 m, at a depth of 400 m would

provide a close fit to Channel 16 field data. This

agreed well with the models derived from DHEM data for

HPI and HP2. The modelled filament corresponded once

again to the thick, graphitic, black shale intersected in

HP2 and HP3.

A comprehensive interpretation of data from loop 14 and

early time data from loops 15 to 18 was unable to be

completed in time for this report. Preliminary

interpretation suggested that the anomaly from loop 14

may be due to a current filament in a vertical plane

flowing on the western margin of the shale "block",

possibly within the Mt Charter fault or a splay fault.

Data from loops 15 to 17 suggested that at early time the

induced currents were flowing on the top of the shale

block, and were slow to penetrate into the conductive

shale mass. Early time data from loop 18 are more

complex but were interpreted once again to be a function

of currents flowing on faces of the shale mass.

In summary, a preliminary interpretation of data from HP3

and a more comprehensive interpretation of data from HPI

and HP2 attributed all downhole anomalies to the massive

occurrence of Que River shale intersected by HP2 and

H03. Early time anomalies identified in HP3 data were

tentatively attributed to the shale.
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3.2.4 Geology & Mineralization

Figure 7 shows the mapped geology in the vicinity of the

High Point prospect. The area is bisected by the NNW-SSE

trending Mt Charter fault which separates rocks of the

Animal Creek Greywacke to the south-west from rocks of

the Southwell Sub-Group to the north-east (BHP, 1988).

HP3 (fig. 9) was collared approximately 200 m NW of HP2

(fig. B) and was designed to establish the depth to the

prospective Que-Hellyer Volcanics, which HP2 indicated

could be present at a depth of ca. 450 m. The hole

penetrated 26B m of inter layered breccia, slate and

sandstone correlated with the Southwell Sub-Group
3

(Appendix 2). The remaining ~09 m comprised monotonous

Que River Shale. This thickness of shale is somewhat

greater than elsewhere in the region, and partly explains

the anomalous conductivity of this unit in the High Point

area. This data, together with the TEM soundings,

suggests that the prospective Que-Hellyer Volcanics are

at a depth in excess of 600 m over much of the EL north

of the collar of HP3, substantially reducing the

prospectivity of this area, although there is evidence of

a shallowing to the north (Section 3.2.1).

HP4 intersected 118 m of inter layered breccia, sandstone

and slate identical to that seen in HP2 and HP3, (fig. 9)

which suggests stratigraphic continuity between the upper

sections of these holes, although the data does not

preclude a fault of minor displacement «100 m). A major

fault zone terminates this sequence at lIB m and is

defined by intense veining, brecciation and lost core.

This structure is evidently part of the Mt Charter system

and cuts off the Que-Hellyer sequence to the north of the

drill-collar. Beneath the fault is the mineralized

Que-Hellyer volcanic sequence which is an alternating

sequence of basalt lava, epiclastic and hyaloclastic

breccia with minor siltstone and sandstone (Fig. 10).
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As in HP1, the Que-Hellyer sequence in HP4 is

mineralized, and sphalerite is visible in the drillcore

over an interval of 125 m. Mineralization is largely of

vein-style, occurring with varying proportions of calcite

and quartz in sub-vertical veinlets. The sequence is

strongly carbonated although textures are clearly

preserved. Over 50 m of intense fuchsite/calcite

alteration was observed in the upper parts of the

sequence. Mineralization in HP3 is restricted to a

small, possibly stratabound body within the uppermost

breccia unit, correlated to a similar interval in HP2.

Much of the sphalerite in these rocks is again

vein-related, and alteration is very weak. The

possibility of significant VMS mineralization south of

the mapped Mt Charter fault (fig. 7) is precluded by the

fact that the prospective sequence has been eroded away.

It is noted, however, that greywackes and slates of the

Animal Creek Greywacke intersected in HPI do contain weak

mineralization.

In summary, a wedge of mineralized mafic volcanics

correlated with the Que-Hellyer volcanics has been

upthrown along the complex Mt Charter fault system

(fig. 10). There is evidence of substantial hydrothermal

activity in this wedge manifested as fuchsite carbonate

alteration and low grade Zn mineralization. The

geometric constraints imposed by the Mt Charter fault and

the licence boundary mean that the volume of the

prospective sequence at depths of less than 600 m is

small, and this volume is considered to have been

adequately tested by HPl and HP4, and to a lesser extent

by HP2. DHEM surveys have yielded responses appropriate

to the large thickness of Que River Shale to the north of

the prospect area and do not suggest the presence of a

massive sulphide body.



A UTEM III fixed loop TEM survey was conducted over the

westward extension of EL 5/63 in the vicinity of Sock

Creek, a region not covered by the 1987 survey

(fig. 11). This reconnaissance survey was conducted by

Lamontagne Geophysics on BHP's behalf. A total of 6.8

line kilometres was surveyed from one 1400 m x 1000 m

loop (Fig 11). Readings were taken at 50 m intervals

along lines 200 m apart. At each station the vertical

component was read using a transmitting frequency of

33.409Hz to read 10 channels of data. The channel

specifications for this frequency are presented in Table

4. All data collected was out-of-loop data. Data is

presented in Appendix 6 in the form of continuously

normalised and point normalised profiles, with channels

5-10 on the top axis, channels 2-5 on the centre axis and

channell on the lower axis. An explanation of the

plotting symbols used is presented in Table 4.

The 1989 survey extended anomaly G south to line 3600N

and beyond. A plan view of the anomaly is presented in

Figure 11. The interpreted depth to the top of the

conductor decreases to 30 m on 4600N before steadily

increasing again to 110 m on 3800N. The most notable

feature however is the increase in amplitude from 4400N

south to 3600N despite the fact that the depth to the

conductor is apparently increasing. The amplitude of the

anomaly at 3800N is more than 1.5 times the amplitude of

the anomaly at line 4400 even though the conductor is

interpreted to be 3 times deeper. The amplitude of the

anomaly at 3800 is more than twice the amplitude of the

anomaly at 5000N which was tested by SCS3. The anomaly

amplitude increases further on line 3600N, as does the

depth of the conductor, but because the anomaly has not

been fully delineated on this line very little

quantitative interpretation can be performed.
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3.3 Sock Creek South Prospect

3.3.1 UTEM Survey

630017
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3.3.3 Downhole EM

Drillhole (SCS4) (Table 1) was not positioned as

originally planned on line 3800N, but at 3837N to avoid

boggy button grass flats. As the hole was collared in

thick glacial sediments a casing advancer was used for

the first 88 m of the hole, and this had little

difficulty in penetrating the poorly consolidated

sediments.

Inspection of the downhole profiles reveals that both

data sets show a broad negative anomaly, which becomes

positive near the surface. No plausible situation has

been found which would give rise to both loops giving

negative downhole anomalies. Thus it is assumed that the

polarity used when measuring from one of the loops was

incorrect. Inspection of geological data reveals that

630018- 12 -

The marked increase in the amplitude of the anomaly

towards the EL boundary, together with the interpreted

depth of the conductor (clearly not a superficial effect)

prompted the drilling of SCS4. The preferred location

for this drillhole was on line 3800, because on this line

the anomaly had the greatest amplitude whilst still being

completely defined - allowing location and depth

estimations. On all lines the synmetric nature of the

anomaly suggested a steep to vertical dip.

3.3.2 Diamond Drilling

A down-hole transient electromagnetic survey was

conducted within DDH SCS4 using EM37 equipment. This

survey consisted of surveying SCS4 from loops ACI and AC2

(fig. 11). Readings were taken every 5 m, with 20

channels being recorded using the High Frequency mode.

Data are presented in the form of profiles in

Appendix 5. It should be noted that due to an equipment

problem a D.C. offset is present in the profiles.

Channel specifications are presented in Table 3.
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3.3.4 Geology and Mineralization

Hence the surface anomaly appears due to the intersected

fault zone, while the downhole data seems to reflect

thickening glacial sediments.

Figure 12 shows section 5000N which had not been

completed prior to the submission of the previous annual

report. A strip log of drillhole 8CS4 is presented as

figure 13.

the drillhole intersected a fault zone which coincided

with the TEM target interpreted from surface data.

Initial attempts to explain the DHEM anomaly revolved

around assuming the polarity of loop ACI was reversed and

that the anomaly was due to current channelling within

the fault zone above the drillhole, near the

palaeosurface beneath the glacials. Whilst this could

offer an explanation for the sign of the anomaly it could

not account for the dramatic difference in amplitude of

the responses from loops ACI and AC2. Nor could it

account for the late time positive anomaly near the

surface. Thus while the surface anomaly was almost

certainly due to current channelling within the fault

zone; the downhole data seemed to infer a second

conductor. Further modelling suggested that, if one

assumes the polarity of loop AC2 to be reve~d, a

horizontal plate-like conductor lying below the eastern

side of loop ACI could adequately explain the differences

in amplitude between the two data sets and permit a

positive response at late times near the surface. The

modelled plate had a strike length of 300 m, a width of

150 m and occured at a depth of approximately 100 m, with

its eastern margin lying below the eastern edge of loop

ACI. The plate was assumed to have a conductivity ­

thickness of 2.58. This poorly conducting plate was

interpreted to represent current flowing within the base

of a thicker patch of glacials.

630019- 13 -
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The sequence encountered in SCS4 is very similar to that

seen in SCS3, although the former did not intersect the

rhyolitic Sock Creek Porphyry. SCS4 was collared in

glacial sediments and penetrated a true thickness of 74 m

of poorly consolidated red to orange clays, locally with

weakly cemented silty and sandy layers. The uppermost

Cambrian unit is a weakly altered (carbonated) pillowed

basalt lava with a fault at its base. The fault

separates basalt from a sedimentary sequency of variable

grainsize ranging from graphitic mudstones to breccias

containing abundant dacitic lithic fragments. This

sequence contains calcite-sphalerite-quartz veinlets over

a vertical range of 72 m, but sphalerite rarely exceeds

1% by volume of the rock. Higher Zn grades tend to be

associated with fine-grained (argillaceous) lithologies

but this is not always the case. At the base of the hole

is a dacitic unit comprising alternating hyaloclastic

breccia lava, pumiceous breccia and epiclastic breccia.

It 'appears that the most likely explanation of the UTEM

anomaly is the fault in the basalt, (which probably

correlates to a fault in a similar position in SCS3),

particularly where this fault subcrops beneath glacial

sediments.

Petrographic examination of mineralised samples from SCS3

(Appendix 1) reveals that sphalerite is largely

restricted to veinlets and selvages even on a

thin-section scale, although some replaces feldspar

phenocrysts in lava fragments and feldspathic silty to

sandy layers. Minor K-feldspar and/or mica replacement

of plagioclase is seen, but chlorite is rare and overall

alteration intensity is low.

3.4 Tullabardine Gorge Prospect

3.4.1 UTEM Survey

Several Sirotem electrical surveys over the Tullabardine

Gorge prospect were conducted to follow up a UTEM anomaly

initially identified from loop PMOl (fig. 14). These

surveys were reported in the 1987/1988 report and thus

, ,
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will be briefly be reviewed here. The follow up surveys

resolved four conductors, A to D (fig. 14), with A

corresponding to the original UTEM anomaly. No response

was obtained from any of the conductors which was

comparable in amplitude to the UTEM conductor. Most of

the Sirotem conductors were associated with geological

contacts and faults. No encouraging geochemistry was

obtained from the extensive sampling conducted over this

prospect. Hence the original UTEM feature remained

unexplained. Thus it was decided to position UTEM loops

to the west of the anomalies in an attempt to reconcile

UTEM, Sirotem and geological data. This survey was

conducted in March 1989. A total of 3.55 km were

surveyed from loops centre and east (fig. 14). Data are

presented in the form of continuously normalised and

point normalised profiles in Appendix 7. Channel

specifications and plotting symbols are presented in

Table 4. While the initial anomaly can be identified it

is a small amplitude, short wavelength feature, lending

strength to the idea that the initial anomaly was due to

surficial current channelling within a poorly conducting

feature such as a trough of glacials or a fault. The

larger amplitude of the anomaly when read from loop PMOI

is attributed to the fact that the larger loop would

generate a larger current channelling system. Also the

further one gets from the loop edge the greater current

channelling effects dominate, lending support to a larger

anomaly amplitude from PMOI. Thus no further work is

recommended on this prospect.

3.4.2 Geology and Mineralization

Drillholes TG6-9 (Table 1) were logged after completion

of the annual report for 1988 and accordingly logs are

included in Appendix 2 of this report. Sections

displaying the results of the drilling are presented as

figures 15 and 16. Bedrock, below a thin (up to 8 m)

cover of poorly consolidated overburden (possibly of

glacial origin) is dominated by a porphyritic rhyodacitic

lava unit. Interbedded with this rock in TG7 is

approximately 12 m of pyritic tuff.
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The rhyodacite lava unit is typically pale green and hard

with phenocrysts of embayed quartz to 4 mm, green

feldspar laths (altered to chlorite and white-mica) and

minor chloritized hornblende. Pervasive silicification

and albitization is apparent throughout, and there is

rare disseminated hematite and pyrite. Phyllosilicate

alteration appears to be mainly restricted to

pseudomorphing of phenocryst phases. The tuffaceous unit

observed in TG7 contains anomalous Zn (maximum 390 ppm)

although pyrite was the only sulphide observed.

4. REHABILITATION WORK

Several new tracks and drillpads were bulldozed in order

to provide access to the drillsites at High Point and

Sock Creek South. In addition a track off the main Sock

Creek access track was opened up to establish a water

supply for the drilling of HPI and HP2. An old logging

track was opened up to allow access to the drillsite of

SCS4. All these will be restored as closely as possible

to their original condition prior to the end of July. It

is proposed to use a tracked excavator to re-position

top-soil previously stockpiled at the side of the access

tracks. Original drainages will be restored as closely

as possible to their pristine condition. It is not

planned to seed the restored tracks as experience has

shown that the soil already contains enough seed material

to allow substantial revegetation within a few years.

5. CONCLUSIONS

Exploration within what was formerly part 3 of EL 5/63

has identified four Pb-Zn prospects at Sock Creek, Sock

Creek South, Tullabardine Gorge and High Point.

The Sock Creek prospect was discovered in 1975 as the

result of followup of stream sediment anomaly. Despite

some moderately high-grade intersections (for example 4 m

at 9% combined Zn and Pb) the mineralization is not of

the target-type, massive Hellyer-style VMS. Rather,

mineralization is structurally controlled in a breccia

I~
1
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zone at the junction of rhyolite porphyry (Sock Creek

porphyry) and slate. Irrespective of its ultimate

origin, the Sock Creek Mineralization is unlikely to

achieve either the required tonnages or grades, and gold

grades are far too low to consider this as a gold

prospect.

BHP's exploration strategy has identified three

prospects, of which the most significant is the High

Point prospect. Mineralization at High Point is hosted

by rocks correlative of the prospective Que-Hellyer

Volcanics and which exhibit extensive fuchsite-carbonate

alteration. Although it was a UTEM anomaly that focussed

attention onto this area initially, subsequent work

suggested that the anomaly was due to the presence of

unusually conductive and flat-lying Que-River Shale in

addition to the graphitic Mt Charter fault system.

Nonetheless, all of the four drillholes into this

prospect have intersected low-grade Zn mineralization,

with the most extensive and relatively high grade within

the Que-Hellyer sequence (HPI - 250 m @ >0.2% Zn; HP4 ­

21 m @ >0.2% Zn).

Mineralization consists predominantly of veinlets of

quartz, calcite and sphalerite with minor pyrite,

chalcopyrite and galena, within all four units present

(Animal Creek Greywacke, Que-Hellyer Volcanics, Que River

Shale, Southwell Subgroup). Geometry is poorly defined,

although there appears to be stratabound sphalerite in

breccias of the Southwell Subgroup in HP3 and HP2. In

general, veins lack distinct alteration selvages and

alteration intensity in the sedimentary units is low.

The Que-Hellyer sequence is pervasively chloritized and

carbonated, and locally intensely altered to a

fuchsite-calcite assemblage.

The possibility of major VMS-style mineralization within

600 m of the surface in much of the High Point area

appears to have been ruled out by a combination of EM

soundings, drilling and downhole EM .
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Four diamond drillholes at the Sock Creek South prospect

were aimed at testing high amplitude regions within a

linear UTEM anomaly with upwards of 1 km strike length.

Little was known of the geology prior to drilling. A

dacitic sequence outcrops to the south, possibly an

equivalent of the Que-Hellyer sequence (Corbett et al.,

1988). Drilling has revealed four main units: intrusive

porphyritic rhyolite (Sock Creek Porphyry), pillow basalt

lava, base-metal enriched sedimentary sequence with

breccias of dacitic lava fragments and a dacitic unit

ranging from lava to epiclastic breccia (which

outcrops). The sedimentary unit contains

sphalerite-quartz-calcite veinlets similar to those seen

at High Point, and 23 m of >.01% Zn (1 m at 1.02% Zn) was

intersected in SCS3. In SCS4 mineralization is visible

over 72 m. Remarkable similarity in the rock sequences

between SCS3 and SCS4, collared approximately 1.2 km

apart; suggests the possibility of a very large, albeit

low grade, zinc deposit. It is considered unlikely

however that there is a massive sulphide body in this

area, and the UTEM anomaly is interpreted as due to a

fault (seen in SCS3 and SCS4) consistent with its

persistence and linear nature. Lack of a VMS-style body

is supported by the absence of extensive hydrothermal

alteration, and negative DHEM results. Responses in the

DHEM data for SCS2 and 3, while superficially indicative

of a downhole conductor are in fact attributable to probe

self-response, accentuated by the highly resistive nature

of the local rocks.

No significant mineralization has been located at the

Tullabardine Gorge prospect, the site of a conductive

shallow-depth UTEM anomaly. Nine drillholes found

silicified and albitized rhyodacite lava with minor

hematite and sparse pyrite, but no elevated base metal

values. A tuff horizon within the lava is weakly

anomalous in zinc (300 prom). The anomaly is attributed

to current channelling at the base of conductive glacial

overburden.
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Despite several substantial intersections of low grade

zinc mineralization within EL 5/63, it is considered that

exploration carried out by BHP Minerals has effectively

tested virtually the whole licence area to a depth of 200

m and locally 600 m for massive sUlphide mineralization

of Hellyer type with negative results. Accordingly the

licence is to be relinquished in its entirety.
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TABLE 1: Details of diamond drillholes drilled
during 1988-1989

HOLE
NAME

HPI
HP2
HP3
HP4

SCSI
SCS2
SCS3
SCS4

DEPTH

666.6 m
593.6 m
577.2 m
600.0 m

25.0 m
148.5 m
178.5 m
201.4 m

E

387879
388074
388225
388010

2270"
2282"
2247"
2295"

N

5392492
5392594
5392750
5392360

5200"
5200"
5000"
3837"

RL

655.8 m
695.16 m

ND
ND

ND
ND
ND
ND

DIP AZIMUTH

51° 1210
50° 120°
90°
90·

48° 120°
58° 120°
48° 120°
60° 120°

RIG TYPE

Longyear 38
Longyear 38
Longyear 44
Longyear 44

Longyear 38
Longyear 38
Longyear 38
Longyear 44

COMMENTS

Redrilled as HP4A

Redrilled as SCS2

TGI 39.7 m 385837 5384817 587.8 m 90° Modified Winkie
TG2 5.2 m 385821 5384892 560.4 m 90°
TG3 32.5 m 385853 5384815 587.3 m 90°
TG4 34.4 m 385828 5384818 587.5 m 90°
TG5 12.2 m 385347 5384798 504.3 m 90°
TG6 12.8 m 385356 5384792 506.9 m 90°
TG7 33.65 m 385323 5384799 497.8 m 90·
TG8 15.6 m 385269 5385005 439.9 m 90°
TG9 35.0 m 385258 5385003 438.1 m 90°

" Local Grid

r- ND Not Determined

(;\J

------------------
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NOMINAl. DATA WINDOWS

EARl.Y TIME STANDARD TIME
CHANNEL START (MS) MIDDLE (MS) END (MS) CHANNEL START (MS) MIDDLE (MS) END (MS)

t<)
1 0.025 0.049 0.074 1 0.315 0.487 0.659 C,)
2 0.074 0.098 0.123 2 0.707 0.879 1.051
3 0.123 0.1';7 0.172 3 1.099 1. 271 1.143
4 0.172 0.196 0.221 4 1. 491 1. 663 1. 835
5 0.221 0.245 0.270 5 1. 883 2.055 2.227

6 0.270 0.319 0.368 6 2.275 2.643 3.011
7 0.368 0.417 0.466 7 3.059 3.427 3.795
8 0.466 0.515 0.564 8 3.843 4.211 4.579
9 0.564 0.613 0.662 9 4.627 4. 995 5.363

10 0.662 0.711 0.760 10 5.411 5.779 6.147

11 0.760 0.858 0.956 11 6.195 5.955 7.715
12 0.956 1.054 1.152 12 7.763 8.523 9.283
13 1.152 1.250 1.348 13 9.331 10.091 10.851
14 1.348 1.446 1.544 14 10.899 11.659 12.419
15 1.544 1. 642 1. 740 15 12.467 13.227 13.987

16 1. 740 1. 936 2.132 16 14.035 15.579 17.123
17 2.132 2.328 2.524 17 17.171 18.715 20.259
18 2.524 2.720 2.916 18 20.307 21. 851 23.395
19 2.916 3.112 3.308 19 23.443 24.987 25.531
20 3.308 3.504 3.700 20 26.579 28.123 29.667

21 3.700 4.092 4.484 21 29.715 32.827 35.939
22 4.484 4.876 5.268 22 35.987 39.099 42.211
23 5.268 5.660 6.052 23 42.259 45.371 48.483
24 6.052 6.444 6.836 24 48.531 51. 643 54.755
25 6.836 7.228 7.620 25 54.803 57.915 61. 027

26 7.620 8.404 9.188 26 61. 075 67.323 73.571
27 9.188 9.972 10.756 27 . 73.619 79.867 86.115
28 10.756 11. 540 12.324 28 86.163 92.411 98.659 en
29 12.324 13.108 13.892 29 98.707 104.955 111. 203 W
30 13.892 14.676 15.460 30 111.251 117.499 123.747 0

C
31 15.460 17.028 18.596 31 123.795 136.315 148.835 l\:I
32 18.596 20.164 21. 732 32 148.883 161. 403 173.923

~
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TABLE 3: Channel Specifications, EM-37 System

GANDWIDTH OF EM-37 SYSTEM

25Hz Repetition Rate

CHANNEL BEGINNING END GATE WIDTH MID-GATE

1 .080 .097 .017 .0885

2 .097 .121 .024 .109

3 .121 .158 .037 .110

'1 .158 .195 .037 .177

5 .195 .2'1'1 .049 .220

6 .244 .316 .072 .280

7 .3lG .393 .077 .355

8 .393 .492 .099 .443

9 .492 .634 .142 .563

10 .634 .790 - .156 .712

11 .790 .962 .172 .876

12 .962 1.212 .250 1.087

13 1.212 1.587 .378 1.400

14 1.587 1.957 .367 1.772

15 1.957 2.457 .400 2.21

16 2.457 3.177 .720 2.82

17 3.177 3.957 .780 3.57

18 3.957 4.957 1.000 4.46

19 4.957 6.377 1.420 5.667

20 6.377 7.937 1.560 7.16

ALL TIMES ARE. IN MILLISECONDS FROM END OF RAMP



base = primary field (total) at reading station

For point normalised plots:

reference = primary (for channell)
= channel 1 (for all other channels)

reference = primary (for channell)
= channel 1 (for all other channels)

100%xChannel - reference

base

base = primary field (total) at reference station
marked with symbol ***>

All channels are plotted as:

For continuously normalised plots:

630031
,- ~ " TABLE 4JU

UTEM DATA PLOTTING SPECIFICATIONS·

Nominal Time Windows (for a base frequency of 33.5Hz)

SYMBOL CHANNEL NO. START (MS) CENTRE (MS) END (MS)

<> 10 0.014 0.020 0.027

b, 9 0.027 0.04 0.054

X 8 0.054 0.082 0.109

7 7 0.109 0.163 0.218

6. 6 0.218 0.326 0.435
s: 5 0.435 0.653 0.870

0 4 0.870 1. 306 .741,
3 1. 741 2.611 3.482

/ 2 3.482 5.222 6.963

1 6.963 10.445 13.93
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PETROGRAPHIC REPORTS
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The texturally similar lava 7900 is mildly pyritized,
moderately carbonated, amygdaloidal and heavily veined,
porphyritic trachyandesite.

The specimens typically carry amygdales containing quartz
with or without calcite, chlorite and sulphides. Late
veins of quartz-calcite-sulphide are common.

Sample 7578 is also a heavily altered rock (carbonated
and chloritized) : it has variolitic textures comparable
to those commonly encountered in the crusts of mafic pillow
lavas.

In samples 7608 and 7627 clasts of chloritized, amygdaloidal,
porphyritic, mafic andesite are cemented by calcite, quartz,
SUlphides and other minerals and veined by later calcite
and other minerals.

630049
GENERAL COMMENTS

.~
·'uL~

In samples 7678 and 9891 the brecciated amygdaloidal,
porphyritic pyroxene andesite is virtually unaltered and
the hydrothermal cement involves prehnite with sulphides,
quartz and calcite.

4. Four specimens display breccia textures of tensional or
expansive style, with the clasts cemented by hydrothermal
minerals. The rocks may have been generated by tensional
(normal) faUlting followed by passive introduction of
hydrothermal minerals, or they may have been generated
by hydrothermal fracturing and subsequent healing by
hydrothermal minerals. I am inclined towards the faulting
hypothesis because the fractured rocks are not severely
altered: indeed, pyroxene (a generally reactive mineral)
survives unchanged in the breccias 7678 and 9891.

3. The three samples 7581, 7614 and 7758 represent veined
and amygdaloidal porphyritic mafic andesite lava. They
are porphyritic in plagioclase in all cases, supplemented
by clinopyroxene and quartz in 7758. Two are chloritic
and one is lightly sericitic. Sulphides occur in amygdales
and veins.

2. The samples 7570, 7578 and 7579 are the most intensely
hydrothermally altered rocks. They are sericitized,
carbonated and sulphide impregnated; two are also silicified
and two are chloritic. Sample 7570 is regarded as a
turbidite breccia, 7578 was sandy and pebbly but better
sorted, and 7579 was lava.

1. These samples represent a suite of mafic lavas (fragmental
or brecciated in some cases) which seem to be of pyroxene
andesitic rather than basaltic composition. Some of them
have or had a primary mafic index in excess of 35 and
could be classified as calc-alkali basalt, but their plagioclase
is not particularly calcic (although possibly modified)
and more importantly they commonly carry a few quartz
phenocrysts as well as phenocrysts of plagioclase and
clinopyroxene (or its alteration products).
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2/ ...

A staining test revealed no K-feldspar.

630050

HP,

quartz phenocrysts
calcite-chlorite pseudomorphs of other
phenocrysts

groundmass plagioclase
groundmass chlorite
groundmass leucoxene
groundmass quartz
calcite overprinting the groundmass
disseminated pyrite
veins of calcite with traces of pyrite

and sphalerite

7568

Heavily carbonated and chloritized, variolitic
mafic andesite with sparse phenocrysts
of quartz

30-35%
·30-35%

1-2%
tr

30-35%
tr

0.5-0.8%

0.5-0.8%
0.2-0.3%

This rock originated as a sparsely porphyritic, variolitic
lava. Variolitic texture is encountered in basaltic and related
rocks and is equivalent to the spherulitic texture encountered
in some rhyolites. Variolitic texture is especially characteristic
of the crusts of pillow lava.

Comments and Interpretations

An approximate mode is :

Several thin fissure veins (0.2mm in the section, but
thicker elsewhere) carry calcite and a very few grains of pyrite
and sphalerite.

In thin section the sample is seen to be heavily carbonated
and chloritized but its primary textures are distinctly variolitic
and sparsely porphyritic. Phenocrysts are 0.5 to 2mm in size
and the variolitic groundmass involves sheafs and radial sprays
of acicular plagioclase about 0.1 to 0.5mm long.

The most obvious phenocrysts are smoothly corroded and
deeply embayed grains of quartz. Smaller, less abundant and
less obvious phenocrysts are calcite and calcite-chlorite
pseudomorphs of equant prismatic pyroxene and/or plagioclase.
The variolites consist of acicular plagioclase with interstitial
chlorite and specks of leucoxene with heavy patchy overprinting
by calcite. Chlorite also forms irregular groundmass blebs.
There are a very few disseminated cubes of fine pyrite (less
than 0.05mm) and rare groundmass grains of quartz.

The sample is a specimen of drill core, displaying dark
greenish grey volcanic rock with very sparse small phenocrysts
of quartz and cut by several irregular light grey veins carrying
carbonate and traces of pyrite and sphalerite.

Identification :

Description :

Sample Number :
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The rock is heavily carbonated and chloritized. There
are traces of disseminated pyrite and traces of pyrite and
sphalerite within calcite fissure veins.

This rock seems to have had a rather mafic composition,
but it carries distinct phenocrysts of quartz and a trace of
groundmass quartz. Thus, it seems to be mafic andesite rather
than basalt.
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630052

An approximate mode is :

A staining test revealed no K-feldspar.

There is one sand-sized clast of sericitized, acid
volcaniclastic siltstone.

2/ ...

HP {

carbonated, sericitized, chloritized and
pyritized clasts of amygdaloidal andesite

sericitized clasts of acid volcaniclastic
siltstone

sericitized and carbonated mineral clasts
quartz clasts
chloritized mineral clasts
muscovite clasts
muddy matrix
disseminated pyrite
carbonaceous matter
veins of quartz-calcite

7570

Carbonated, sericitized, pyritized and
chloritized turbidite breccia of amygdaloidal
andesite and quartzofeldspathic, sandy mud

40-50%

rare

5-7%
4-6%

0.5-1%
rare

35-45%
1-2%
1-2%

0.4-0.6%

Crenulated fissure veins, disrupted by carbonaceous stylolites
are 0.03 to 0.5mm wide and contain toothy quartz and calcite.

The matrix between the clasts involves angular sand and
silt-sized clasts of quartz, variously sericitized, carbonated
and chloritized mineral clasts, a few muscovite flakes, unevenly
disseminated pyrite several microns to O.lmm, stylolitic wisps
of carbonaceous matter and an indeterminate finely silty or
argillic component. There are textural indications that the
matrix was .laminated into mud and sandy mud, but the layers
have been disturbed.

The sample is a specimen of drill core, displaying angular
and subrounded clasts (0.5 to 30mm) of greenish grey, altered
and pyritic volcanic rock dispersed through a dark grey, fine­
grained matrix. The clasts range in size from a fraction of
a millimetre to at least 40mm.

Description :

Sample Number :

Identification :

In thin section the lithic clasts are seen to be heavily
sericitized and carbonated, abundantly amygdaloidal, porphyritic
intermediate volcanic rock; there are minor textural differences
from one clast to another. The largest amygdales are ovoid,
up to 1.5rnm and contain sericite or calcite, albite and a core
of quartz and rarely pyrite. More numerous, smaller amygdales
(commonly 0.2mm) are filled variously with sericite or calcite
and in some cases chlorite. Small phenocrysts (less than 0.5mm)
comprise plagioclase, quartz, carbonated grains and rarely
chloritized grains. The groundmass involves plagioclase laths,
variously 0.05 to 0.3mm long, along with variable sericite,
calcite, sphene, chlorite and a few pyrite grains.
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It seem~ quite possible that the turbidite was generated
in response to subaqueous eruption of andesite : coarse clasts
of vesicular andesite mixed with mud and quartzofeldspathic sand.

The turbidite has been pervasively heavily carbonated
and sericitized, and mildy pyritized and chloritized after
deposition, then fissure-veined by additional quartz and calcite.

This rock is interpreted to have originated as a turbidite
breccia, involving coarse clasts of abundantly amygdaloidal
andesite dispersed through a carbonaceous muddy matrix with
disturbed and disrupted crude laminations involving silt and
sand-sized, angular clasts of quartz and other minerals.

Comments and Interpretations :

630053
2.
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A staining test revealed no K-feldspar.

An approximate mode is

Comments and Interpretations

630054

HP I

sericite (possibly fuchsitic)
calcite
quartz
rutile
pyrite

7578

Intensely sericitized, carbonated and silicified
volcaniclastic rock

40-50%
30-35%
20-25%

0.5-1%
0.2-0.3%

This rock originated as a coarsely sandy to finely pebbly
rock and its clasts may have been mafic volcanic and comparable
to subsequently described andesites.

In thin section the sample is seen to be intensely sericitized
and remnant textures are less obvious than in the hand specimen.
About all that can be discerned with any onfidence about he
primary rock is that it was composed of densely packed clasts
of sand and pebble size. Within a few clasts there are vague
suggestions of formerly porphyritic volcanic textures with
sparse coarsely quartzose amygdales.

The rock has experienced intense, pervasive alteration of
hydrothermal style to sericite-calcite-quartz-rutile and pyrite.
Some sericite also formed replacement style veins. The sericite
has a green colour in hand specimen, but is colourless in thin section.
It may be fuchsitic, but the optical properties are not definitive.

The sample is a specimen of drill core, displaying densely
packed, poorly sorted clasts of pebble and coarse sand size
with heavy alteration to a greenish yellow sericitic mineral
and very light grey carbonate. There are also irregular, fine
veins of a moderate green mineral.

Fine pyrite (less than O.lmm) occurs mainly as aggregates
(up to lmm) associated with the coarsest quartz.

The rock now consists mainly of abundant sericite, quartz
(about 0.02 to 0.2mm) , patchy coarser calcite (0.1 to lmm)
and disseminated finely granular rutile (less than 0.03mm).
Some of the sericite (moderate green in hand specimen) forms
transgressive veins fo replacement style.

Description :

Sample Number :

Identification :
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A staining test revealed no K-feldspar.

An approximate mode is :

Comments and Interpretations :

630055

Hf I

intensely carbonated and sericitized
plagioclase phenocrysts

chloritized and silicified phenocrysts
quartz phenocrysts
remnant groundmass plagioclase
groundmass sericite
groundmass calcite
groundmass chlorite
groundmass secondary silica
groundmass leucoxene
disseminated sphalerite and pyrite
amygdales of quartz-chlorite-calcite
veins of sericite-quartz-calcite

7579

Intensely sericitized, carbonated, chloritized
and silicified, porphyritic, amygdaloidal
mafic andesite

5-10%

4-6%
0.3-0.5%

5-10%
20-25%
20-25%
20-25%

3-4%
0.2-0.3%

rare
3-4%

0.4-0.6%

This rock is intensely altered to a sericite-calcite-chlorite­
quartz assemblage, but remnant textures and minerals plainly
indicate that it was an abundantly porphyritic, amygdaloidal
volcanic rock with phenocrysts of plagioclase, quartz and probably
pyroxene. Its primary composition was probably mafic andesite.

The amygdales have small ovoid to larger, irregular cuspate
shapes. They are filled with quartz, chlorite and traces of
calcite. Thin straight fissure veins carry sericite, quartz
and calcite (in that paragenetic sequence).

Amygdales are filled with quartz, chlorite and traces
of calcite. Early thin fissure veins featured sericite with minor
quartz and calcite and later veins carried mainly quartz and
calcite.

In thin section the sample is seen to be intensley altered,
but remnant primary textures are of porphyritic, amygdaloidal,
hypidiomorphic, finely crystalline volcanic style. Numerous
phenocrysts are about 0.3 to 2mm, amygdales are about 0.5 to
5mm, and primary groundmass grains are about 0.05 to 0.2mm.

The most common phenocrysts were prismatic plagioclase,
now heavily to completely altered to calcite and sericite.
Some other smoothly corroded and deeply embayed phenocrysts
are quartz. Some mafic or other phenocrysts have been pseudomorphed
by fine quartz and chlorite. The groundmass retains some plagioclase,
but has been intensely altered to calcite, sericite, chlorite,
specks of leucoxene and a few patches of fine silicification.
There are rare specks of sphalerite and pyritf'.

The sample is a specimen of drill core, displaying dark
greenish grey volcanic rock and some light grey amygdales and
fine veins.

Sample Number :

Identification :

Description :
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A staining test revealed no K-feldspar.

Comments and Interpretations :

An approximate mode, based on a brief count of 100 widely
spaced points, is :

630056

HPI

plagioclase phenocrysts
groundmass plagioclase
groundmass chlorite
groundmass sphene
amygdales containing chlorite, albite, epidote,
quartz, calcite, sphalerite, chalcopyrite
and galena

veins of calcite and minor quartz and
sphalerite

7581

Veined and amygdaloidal. lightly chloritized,
porphyritic mafic andesite

1%

8%
47%
34%

4%
6%

'iI. {

In thin section the sample displays amygdaloidal, abundantly
porphyritic, moderately flow-aligned, finely crystalline volcanic
textures. Phenocrysts are about 0.5 to lmm, amygdales are
about 0.3 to 8mm, and the groundmass is dominated by feldspar
laths about 0.1 to O.Smm long.

Numerous small angular amygdales carry only chlorite.
Other larger, ovoid and vermiform amygdales have very thin
linings of chlorite, incomplete zones of albite and an acicular
epidote group mineral and a core of quartz and in some cases
calcite. Translucent yellowish brown sphalerite (with opaque
seriate inclusions of probable chalcopyrite) and traces of
galena occur with the quartz and albite in several large amygdales.
Several thin fissure veins (less than O.Smm) carry calcite
and minor quartz with sphalerite. Traces of fine sphalerite
occur also as disseminations in host rock.

The rock shows only light alteration, involving chlorite after
mafic silicates and sphene after primary oxides; feldspar is
essentially unaltered. Amygdales are filled with chlorite, albite,
epidote, quartz, calcite and sulphides and fissure veins carry
calcite and minor quartz and sphalerite.

This rock is interpreted to be amygdaloidal, porphyritic,
mafic andesite lava. Its mafic index exceeds that which can
be used to distinguish basalt from andesite, but it is porphyritic
only in plagioclase and the plagioclase is less calcic than AnSO'
so andesite seems a more reasonable identification.

The phenocrysts are all smoothly corroded, lightly clouded
plagioclase with traces of sericite and calcite. The groundmass
consists of similarly clouded plagioclase, interstitial chlorite
and specks of secondary sphene and traces of calcite and sericite.

Identification :

Description :

The sample is a specimen of drill core, displaying dark
greenish grey volcanic rock with evenly disseminated, small
light grey specks and several larger amygdales (2 to 8mm)
containing light brown sphalerite and other minerals.

Sample Number :
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A staining test revealed no K-feldspar.

An approximate mode of the volcanic clasts is

An approximate mode of the whole rock is

630057

HP I

clasts of chloritized mafic andesite
breccia cement of calcite, minor quartz

and trace pyrite
veins of quartz, calcite and traces of
sphalerite and galena.

phenocrysts of plagioclase
chloritized phenocrysts of inferred pyroxene
groundmass plagioclase
groundmass chlorite
groundmass sphene
groundmass calcite
groundmass quartz
amygdales of quartz and calcite

7608

Breccia involving clasts of chloritized,
amygdaloidal, porphyritic mafic andesite
dispersed through a calcite-quartz-pyrite
cement and cut by veins of quartz-calcite­
sphalerite-galena

10-12%

45-50%
40-45%

4-6%
0.5-1%

45-50%
30-35%

3-4%
3-4%
3-4%
3-4%

.n
':i Ci

The angular network between the clasts is filled by a
mosaic of calcite (commonly O.lmm but up to 0.5mm locally)
with variable minor quartz and with disseminated very fine
pyrite (less than 0.03mm). Subsequent straight fissure veins
carry coarser calcite and toothy quartz (0.2 to several millimetresl
and sparse, translucent yellowish brown sphalerite and subordinate
galena.

In thin section the clasts display amygdaloidal, porphyritic,
finely crystalline volcanic textures. Phenocrysts are about
0.4 to 1.5mm, amygdales are about 0.4 to 4mm, and the groundmass
features moderately flow-aligned feldspar laths about 0.05
to 0.3mm long.

The phenocrysts are lightly clouded plagioclase and completely
chloritized inferred pyroxene. The groundmass has fresh laths
of plagioclase, interstitial chlorite, specks of secondary
sphene, disseminated grains of quartz and a few specks of calcite.
Amygdales are subspherical where small and lenticular to vermiform
where larger : they carry toothy but generally anhedral quartz
and a core of calcite.

The sample is a specimen of drill core, displaying angular
clasts of dark greenish grey volcanic rock dispersed abundantly
through a medium light grey matrix. The specimen is cut by
straight fissure veins, about 0.5 to 8mm thick, carrying mainly
very light grey carbonate and quartz, but with brown sphalerite
in some places.

Description :

Sample Number :

Identification :
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630058
2.

Comments and Interpretations

This rock originated as vesicular, porphyritic, mafic
andesite. Its inferred pyroxene has all been chloritized and
its oxides altered to sphene; its vesicles filled with quartz
and calcite. Severe tensional or expansive brecciation occurred
and the dispersed clasts were cemented by fine calcite with
variable fine quartz and disseminated very fine pyrite. Later
straight fissure veins filled with coarser quartz and calcite
and sparse sphalerite and galena.



A staining test revealed no K-feldspar.

Comments and Interpretations :

An approximate mode, based on a brief count of 100 widely
spaced points, is :

plagioclase phenocrysts, lightly sericitized
groundmass plagioclase, lightly sericitized
groundmass chlorite
groundmass leucoxene
groundmass quartz
amygdales of quartz and minor chlorite,
sericite, pyrite, sphalerite and calcite

fissure veins of chlorite, quartz and calcite

7614

630059

Veined and amygdaloidal, lightly sericitized
and chloritized, finely porphyritic andesite

1%

3%
58%
30%

2%
<1%

6%

This rock is interpreted to be amygdaloidal, finely porphyritic
andesite lava. Its mafic index is high, but does not conflict
with identification as andesite.

The phenocrysts are blocky prisms of moderately sericitized
plagioclase. The groundmass has lightly sericitized plagioclase,
leucoxene specks after primary oxides, interstitial chlorite
and sparse grains of quartz.

The rock shows light alteration to a sericite-chlorite­
leucoxene assemblage. Amygdales have filled with quartz and
minor chlorite, sericite, pyrite, sphalerite and calcite.
Fissure veins carry chlorite, quartz and calcite.

In thin section the sample displays amygdaloidal, finely
porphyritic, hypidiomorphic, flow-aligned, finely crystalline
volcanic textures. Phenocrysts are about 0.3 to D.5mm, amygdales
are about 0.3 to 3mm, and aligned groundmass laths of feldspar
are about 0.1 to D.5mm long.

The amygdales are mainly simple ovoid structures. Many
are filled with anhedral but toothy grains of quartz growing
radially inwards. Some carry outer zones of chlorite, then
sericite, then quartz with pyrite and sphalerite, then calcite.
Several thin crenulated fissure veins carry chlorite, quartz
and calcite.

The sample is a specimen of drill core, displaying dark
greenish grey, fine-grained rock with small ovoid very light
grey amygdales and a thin very light grey fissure vein.

50

Identification :

Description :

Sample Number :
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An approximate mode is :

Comments and Interpretations

A cobalt in it rite staining test revealed some K-feldspar
in the breccia network.

630060

HPJ

phenocrysts of lightly sericitized plagioclase
chlorite pseudomorphs of· pyroxene phenocrysts
groundmass plagioclase
groundmass chlorite
groundmass sphene
amygdales of relatively coarse quartz and

minor chlorite, calcite and sphalerite
breccia cement of fine quartz, feldspar,
calcite, chlorite and traces of sulphide

late veins of calcite with traces of
quartz and sulphides

7627

Breccia of chloritized, amygdaloidal,
porphyritic mafic andesite finely cemented
by quartz-feldspar-calcite-chlorite­
sulphides and veined by mainly calcite

8-10%

2-3%

5-7%
2-3%

35-45%
30-35%

3-4%
3-4%

The phenocrysts are lightly sericitized plagioclase and
completely chloritized inferred pyroxene. The groundmass involves
laths of plagioclase (slightly sericitic), interstitial chlorite
and specks of secondary sphene. Amygdales are ovoid to
vermiform: the smallest carry chlorite, but larger ones carry
relatively coarse quartz and minor calcite and translucent
brown sphalerite.

In thin section the clasts display amygdaloidal, finely
porphyritic volcanic textures. Phenocrysts are about 0.3 to
lmm in size, amygdales are 1 to several millimetres and the
groundmass is dominated by mildly flow-aligned plagioclase
laths about 0.1 to 0.4mm long.

A network of angular interstices between lithic clasts
is occupied by a microcrystalline (0.02mm grainsize) assemblage
of quartz, untwinned feldspar, calcite, chlorite and traces
of sphalerite and pyrite. Subsequent irregular fractures (up
to 0.5mm wide) are dominated by relatively coarse calcite,
but with traces of quartz, sphalerite and pyrite.

This rock originated as vesicular, porphyritic, mafic pyroxene
andesite lava. It was pervasively chloritized and its vesicles
filled with quartz and minor chlorite, calcite and sphalerite.
The rock was then tensionally or expansively brecciated by ~aulting

or hydrothermal action, and then cemented by fine quartz, feldspar
(apparently potassic), calcite, chlorite and traces of sulphide.
A second set of fractures was healed by coarser calcite with
traces of quartz and feldspar.

The sample is a specimen of drill core displaying dark
greenish grey volcanic rock brecciated into clasts about 1
to 30mm in size and healed by light grey minerals. Some light
brown sphalerite is visible.

Identification :

Description :

Sample Number :
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An approximate mode is :

A cobaltinitrite staining test indicated a potassic selvedge
up to several millimetres thick adjacent to part of the cement.

The sample is a drill core specimen, displaying breccia
textures involving angular clasts a fraction of a millimetre
to about 50mm in size, composed of medium dark grey volcanic
rock, and a cement of a light grey, hard mineral accompanied
by a few specks of bronze, magnetic pyrrhotite.

630061
HPI

2/ ...

phenocrysts of plagioclase
phenocrysts of clinopyroxene
phenocrysts of quartz
groundmass plagioclase
groundmass clinopyroxene
groundmass secondary sphene
chlorite
disseminated pyrite
cavity fillings of prehnite with traces of
pyrrhotite, sphalerite and possibly pyrite

fissure veins of quartz-albite-prehnite­
calcite-sphalerite

fissure veins of calcite and chlorite

7678

Prehnite-cemented breccia of only slightly
altered porphyritic, mafic pyroxene andesite

2-3%

0.1-0.2%

3-5%
2-3%

0.2-0.3%
35-45%
25-30%

1-2%
0.2-0.3%
0.2-0.3%

20-30%

In thin section the clasts are seen to be only slightly
altered volcanic rock, displaying phenocrysts about 0.4 to
1.5mm in size, set in a moderately flow-aligned groundmass
with plagioclase laths about 0.1 to 0.3mm long. The most common
phenocrysts are fresh plagioclase and fresh clinopyroxene,
but there are also a few phenocrysts of quartz, embayed by
corrosion and with thin mafic coronas of pyroxene. The groundmass
consists of plagioclase laths, fresh prisms of clinopyroxene,
many specks of secondary sphene, disseminated fine pyrite and
a few patches of chlorite which resemble small amygdales.

The angular interstices between the angular breccia clasts
are densely cemented by an anhedral mosaic of a mineral which
is thought to be prehnite (high relief, biaxial positive, upper
first order interference colours, hard, colourless to neutral).
Much of it is about 0.5mm in grainsize, but in places it grades
to finer sizes (about 0.05mm). There are disseminated specks
of very fine opaque sulphide and translucent sphalerite, several
patches (0.5 to 3mm) of coarser pyrrhotite, and a single grain
of brown tourmaline. In general there is no alteration selvedge
in adjacent rock, but in several cases there is a local selvedge
of fine potassic feldspathization of wall rock andesite. Several
late, irregular veins carry quartz-albite-prehnite-calcite­
sphalerite and later, thinner, straight veins carry calcite
and chlorite.

Identification :

Description :

Sample Number :
OiJI
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The sample is a specimen of drill core, displaying very
light grey phenocrysts and inconspicuous amygdales in a dark
greenish grey volcanic host. Several amygdales carry pyrrhotite.

I
I
I
I
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Sample Number :

Identification :

Description :

630062

7758

Chloritic, porphyritic, finely amygdaloidal
mafic pyroxene andesite

I
I
I

A staining test revealed local potassium feldspathization
as light gr~y jackets around amygdales.

In thin section the sample displays sparsely amygdaloidal,
abundantly porphyritic, hypidiomorphic, volcanic textures. The
phenocrysts are about 0.3 to 3mm, amygdales are about 0.2 to
2mm, and the groundmass shows mild flow-alignment of plagioclase
laths about 0.05 to 0.2mm long.

Comments and Interpretations :

An approximate mode, based on a brief count of 100 widely spaced
points, is

The rock is quite chloritic, but its plagioclase and clinopyroxenE
are unaltered. Amygdales and fissure veinlets carry an epidote
group mineral, quartz, and pyrrhotite; some amygdales are
also lined by chlorite.

The amygdales have small ovoid to larger, elongate, cuspate
shapes and contain mainly sheafs of an acicular epidote group
mineral. An outer lining of chlorite and a core of quartz
and pyrrhotite occurs in some cases. The potassium feldspathized
jackets around amygdales are not obvious in the thin section.
Inconspicuous thin fracture veins (less than O.lmm) carry quartz,
minor epidote and traces of pyrrhotite.

plagioclase phenocrysts
clinopyroxene phenocrysts
quartz phenocrysts
groundmass plagioclase
groundmass clinopyroxene
groundmass chlorite
amygdales of an epidote group mineral and
subordinate quartz, chlorite and pyrrhotite

veins of quartz-epidote-pyrrhotite<1%

6%
2%

<1%
43%
24%
22%

3%

This rock has prophyritic, finely amygdaloidal, finely
crystalline textures consistent with lava. Using the mafic index
(about 48) as a criterion the rock would qualify for identification
as calc-alkali basalt. However, the plagioclase phenocrysts and
groundmass grains seem to be less calcic than AnSO and this criterion
takes precedence in classifying the rock as andesite. The absence
of opaque oxides and presence of sparse phenocrysts of quartz
also favour identification as andesite. .

The main phenocrysts are twinned, mildly zoned, smoothly
corroded prisms of plagioclase; a few are clumped. Clinopyroxene
forms a few small prismatic phenocrysts and quartz occurs very
sparsely as corroded and embayed phenocrysts. The quartz phenocrysts
have subtle mafic coronas of fine pyroxene. The groundmass
consists of fresh plagioclase laths and pyroxene prisms and
interstitial chlorite; there are no opaque oxides.
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An approximate mode is :

Comments and Interpretations

A cobaltinitrite staining test revealed that the rock is rich
in fine K-feldspar and that some small feldspar phenocrysts
have rims of K-feldspar.

The smallest amygdales contain chlorite. The largest amygdales
contain quartz, chlorite, pyrite, sphalerite and calcite. Numerous
fracture veins, 0.2 to several millimetres thick, contain mainly
calcite, but with minor quartz and a few grains of pyrite.

630063
558·7~""

plagioclase phenocrysts
quartz phenocrysts
groundmass plagioclase
groundmass K-feldspar
calcite after groundmass pyroxene
groundmass secondary sphene
groundmass chlorite
disseminated pyrite
amygdales containing quartz, chlorite, pyrite,
sphalerite and calcite

veins carrying calcite, minor quartz
and trace pyrite

7900

Mildly pyritized, moderately carbonated,
amygdaloidal and heavily veined, finely
porphyritic trachyandesite

10-12%

2-3%
0.1-0.2%

30-35%
30-35%
10-15%

2-3%
2-3%

0.2-0.3%
3-5%

This rock is considered to be finely porphyritic and amygdaloidal
trachyandesite (or latite). Its phenocrysts are mainly plagioclase,
but thert are a few quartz phenocrysts.

The rock shows moderate alteration (mainly involving conversion
of pyroxene to calcite and oxides to sphene) and mild impregnation
with disseminated pyrite. Amygdales are filled with varying amounts
of quartz, chlorite, pyrite, sphalerite and calcite, and numerous
thick fissure veins carry mainly calcite, but with minor quartz
and traces of pyrite.

The sample is a specimen of drill core, displaying numerous
light grey fissure veins (ranging up to about 4mm thick) cutting
a medium dark grey volcanic host with disseminated very light
grey specks.

In thin section the sample displays finely porphyritic and
amygdaloidal, hypidiomorphic, mildly flow-aligned volcanic textures.
Phenocrysts are about 0.4 to 1mm, amygdales are 0.2 to 4mm, and the
groundmass is characterised by plagioclase laths about 0.05
to 0.3mm long.

The phenocrysts are mainly clouded, smoothly corroded
plagioclase, some with a thin overgrowth rim of more clouded
orthoclase. There are sparse examples of deeply corroded quartz
phenocrysts. The groundmass involves laths of plagioclase, calcite
pseudomorphs of clinopyroxene (remnants of which are preserved
in part of the section), sphene after oxides, and interstitial
fine K-feldspar and chlorite. There are also disseminated cubes
(0.02 to 0.2mm) and clusters of pyrite.

Identification :

Description :

54
Sample Number :
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A staining test revealed no K-feldspar.

An approximate mode is :

Comments and Interpretations

prehnite pseudomorphs of plagioclase
phenocrysts

clinopyroxene phenocrysts
quartz phenocrysts
groundmass plagioclase
groundmass clinopyroxene
groundmass secondary sphene
amygdales of quartz and traces of prehnite,
calcite and pyrite

fracture fillings of quartz-prehnite­
pyrite-calcite-sphalerite

late veins of albite-calcite

630064

Breccia of amygdaloidal, porphyritic
pyroxene andesite cemented by quartz,
prehnite and minor calcite, pyrite and
sphalerite

9891

2-3%

30-35%

0.3-0.4%

1-2%
0.1-0.2%

35-45%
18-22%

2-3%
1-2%

The sample is a specimen of drill core, displaying densely
packed angular clasts of greenish grey, altered volcanic rock
cemented by a hard white mineral and very light grey quartz.

This rock originated as vesicular mafic pyroxene andesite
lava with phenocrysts of plagioclase, clinopyroxene and quartz.
It has been tensionally or expansively brecciated by faulting
or hydrothermal processes and the resultant fractures, along
with the vesicles have been filled with quartz, prehnite and minor
calcite, pyrite and sphalerite. Plagioclase phenocrysts were
replaced by prehnite, but pyroxene remained quite fresh. Primary
opaque oxides have changed to aggregates of fine sphene.

In thin section the clasts display porphyritic, amygdaloidal,
finely crystalline volcanic textures. Phenocrysts are about
0.5 to 1.5mm in size, amygdales are 1 to 2mm in size, and
groundmass grains are about 0.05 to 0.3mm.

Identification :

The phenocrysts are prehnite pseudomorphs of plagioclase,
fresh clinopyroxene and deeply embayed phenocrysts of quartz.
The amygdales are ovoid to vermiform and mainly contain quartz,
but with pyrite, prehnite and traces of calcite in places.
The groundmass consists of fresh un zoned and partly recrystallized
plagioclase laths, fresh clinopyroxene and aggregates of secondary
sphene after opaques.

The cement between the clasts consists of relatively coarse
(0.1 to 2mm) mainly anhedral but toothy quartz and a central
filling of prehnite of similar grainsize and sheaf-like textures.
A few grains of pyrite (0.02 to 0.5mm) , translucent reddish
brown sphalerite and calcite occur mainly in the quartzose,
outer zones of the cavity fillings. Several late, straight veins
(less than 0.3mm wide) carry albite and calcite.

Sample Number :

Description :
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A crude ~ode of the sandy segments is :

Comments anu Int2rpretations

The thin section displays two segments of sandy textured
rock separated by a 7mrn thick zone of lamianted mudstone.

scs"3 85. c;? ""'
630065

pebbles and sand-sized clasts of chloritized,
carbonated, generally amygdaloidal
(?)trachyandesite

pebbles and sand-sized clasts of mudstone
and gre:lWacke

sand grains of feldspar and quartz
mUddy matrix of feldspathic silt, chlorite

and sericite
dissemin~ted aggregates of s?halerite

and pyrrhotite

7239

Carbonated and chloritic, volcaniclastic
pebbly and sandy mudstone (turbidite) with
disseminated patches of sphalerite and
pyrrhotite

3-4%

3-4%
20-30%

20-30%

40-50%

I""" "'.

0b

The intervening segment of laminated mudstone is chloritic,
mildly carbunted and comparable in composition to t':e muddy
matrix of the adjacent sandy regimes. It carries disseminated
patches of pyrrhotite and is disrupted by a microfault.

Disseminated through the rock, and located especially
within carbonated phenocrysts and mineral grains there are small
patches (up to 0.5~) of anhedral reddish brown sphalerite and
bronze, magnetic pyrrhutite.

The sample is a drill core specimen fo hard, dark greenish
grey rock with laminations and finely fragmental textures of
volcaniclastic style. There are fine specks of sulphides.

Description :

A cobaltinitrite staining test perfonned On the off-cut
from one of the coarsest fragmental layers revealed abundant
fine K-feldspar especially within arnygdaloidal lithic clasts
up to 5mrn in size.

Sample Number

Identification :

This sample is considered to display volcaniclastic sediment
of turbidite style, comprising layers of unsorted or poorly
sorted pebbly and sandy mudstone (loosely greywacke) and some
laminated mudstone.

The sandy segments display many unsorted or very poorly
sorted angular to subrounded lithic clasts (ranging up to at
least 5mrn) and angular mineral clasts scattered through a mUddy
matrix of silty feldspars, minor quartz, sericite and chlorite.
The lithic clasts comprise densely amygdaloidal, altered volcanic
rock (plagioclase phenocrysts and chloritic arnygdales in a densely
carbonated host), mudstone, greywacke (plagioclase and quartz
sand grains in a matrix of chloritic mUdstone) and heavily
chloritized, lightly carbonated porphyritic intermediate lava
(?trachyandesite).
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630066
2.

The volcanic component is quite amygdaloidal and heavily
altered. Its composition is quite potassic, but apparently
intermediate (probably trachyandesite). Intraformational clasts
of greywacke and mudstone are also incorporated.

The alteration assemblage involves much chlorite, prominent
calcite, minor sericite, fine sphene and disseminated, replacement­
style aggregates of sphalerite and pyrrhotite.



An approximate mode is

There ~re no sulphides.

The finely crystalline matrix consists of untwinned feldspars,
chlorite ana minor quartz. Distribution patterns of chlorite
hint at the fo~er existence of unwelded vitric shards.

The ~ineral clasts are lightly sericitized plagicoalse
and lellcoxenized oxide, comparable to the pher.ocrysts in the
lithic cla5ts, but smaller and broken.

630067
SCS3 gO.lm

7240

Unwelded trachyandesitic pumice vitric
crystal tuff with moderate chloritization
and sericitization

chloritized and sericitiied clasts of
probable trac"yandesitic pumice

mineral. c~~sts of plagioclase and !ninor
leucoxenlzed oxide

matrix fec(jspars and minor qu,rtz
:nc.trix ch!-ori te

2J-30%
,~-6%

60-70%

Co~ents and Interpretations :

This rock is thought to ha"o'e originated as a c"arsely
and abundantly pumiceous, unweld'·:,d tuff of probably ~rach:.'andesitic
(= latite) composition.

Modern':e sericitic and chlr'ritis alteration ha~ affected
the groundmass of the p~~iceous clasts. Plagioclase phenocrysts
survived, but with Bome replacement by mobilized K-f~ldsp~r.

The apparently vitroclastic matrix of the tuff was finely devitrified
and chloritized. All oxide phenocrysts and clasts W'3re leucoxenized.

A staining test revealed mOderately abundant K-feldspar
as fine groundmass grains within lithic clasts and as veinlets
in plagioclase phenocrysts.

The sample is a drill core specimen of hard, ~ight olive
grey and greenish grey rock with indistinct fragmental textures
involving clasts ranging in size from less than lmm to at least 30mm.

In thin section the sample disp15ys unsorted, distinctly
fragmental textures of apparently tuffaceous style. There are
many lithic clasts of irregular to ragged shape (about 0.5 to
20mnl in size) and many smaller, angular mineral clasts (0.1
to lmm) scattered through a finely crystalline matrix (0.01
to 0.02mm grainsize).

Identification :

58
Sample Nmnber :

Description :

The lithic clasts display many phenocrysts of plagiocalse
(0.5 to 2mm) and leucoxene pseudomorphs of smaller oxide phenocrysts
set in a moderately sericitic, and chloritic groundmass with
cellular patterns suggestive of former pumiceous textures.
Orthoclase and minor quartz is present in the groundn~ss and
some orthoclase has formed replacement patches and cleavage­
controlled veins within phenocrysts. A few lenticular amygdales
carry untwinned and poorly twinned, toothy albite.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



An approximate mode of the pebbly sectioned regime ~s

A staining test revealed some fine K-feldspar in a mineralized
lithic clast and in its silty host.

The qu"rtz-sulphide veins ,:evelop narrower, less intense
selvedges of sphalerite where they are hosted by the muddy matrix.
There are two later fissure veins (0.2 to 0.5rnrn) of calcite
and sericite.

The rest of the section involves variously altered and
mineralized subrounded lithic pebbles and variously altered
sand-sized mineral clasts scattered through a silty and sericitic
matrix with traces of carbonaceous matter or graphite and a
few specks of pyrite.

630068
Scs3 ggM

7241

2/ .•.

pebbles of dacite or rhyodacite with
variable light to heavy replacement
by sphalerite and minor pyrite

sand-sized clasts of plagioclase, lightly
alteredamCi in some cases sulpliidic

Black shale and sericitized pebbly mudstone
(turbidite) with sulphidic quartz veins
and heavily mineralized clasts.

2-3%

30-35%

The sample is a drill core specimen which displays a disturbed
contact between dark grey pelite and a pebbly volcanolithic
rock type. The pebbles range up to 20mm in size and retain
some feldspar phenocrysts but contain so much fine sphalerite
that they are light brown in colour.

Description :

Sample Number :

Identification :

In polished thin section the dark grey pelite is seen
to be carbonaceous shale. Silt and sand-sized clasts (about
0.03 to lmm in size) of quartz, plagioclase and sphalerite-impregnated,
altered volcanic rock are scattered through a foliated matrix
of sericite, very fine carbonaceous matter or graphite and fine
specks of pyrite.

One of the largest pebbles (about 20mm) has obvious dacitic
or rhyodacitic parentage, but has been moderately sericitized
and heavily replaced by fine, anhedral sphalerite (reddish brown
colour and grainsizes around 0.03 to O.lmml and very subordiante,
similarly fine pyrite; there are remnant phenocrysts of quartz,
lightly to moderately sericitized plagioclase and chloritized
biotite set in a groundmass of remnant feldspar and quartz,
a moderate amount of sericite and abundant sphalerite. Another
clast of similar size shows similar porphyritic volcanic textur.es
but with only light alteration to sericite and calcite and with
fine sphalerite developed only as sparse patches and as 0.5
to lmm replacement selvedges adjacent to thin fissu~e veins
(0.05 to 0.3mm wide) of quartz, sphalerite and minor pyrite
which pass through the clast and continue into the adjacent muddy
matrix. Other clasts show characteristics transi tiollal between
these extremc;s.
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Several late fissure veins consist of calcite and sericite.

Comments and Interpretations :

630069

This specimen is considered to display some sandy carbonaceous
mudstone and poorly sorted pebbly and sandy, sericitized mudstone
(loosely greywacke). Deposition by turbidite style processes
is implied.

2.

sand-sized clasts of quartz
silty feldspars and quartz
matrix sericite
matrix carbonaceous matter or graphite
matrix pyrite
fissure veins of quartz-sphalerite-pyrite
fissure veins of calcite

0.5-1%
30-35%
30-35%

0.2-0.3%
O. 1%
2-3%

0.5-1%

The rock is cut by thin fissure veins carrying quartz,
sphalerite and minor pyrite. Minor replacement selvedges of
sphalerite and pyrite are developed where the veins traverse
the muddy matrix, but their passage through pebbles of dacite
or rhyodacite has resulted in variously light to heavy selective
replacement.
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A staining test revealed no K-feldspar.

An approximate mode is :

o~vu,u

7~42

fine silt and sericite
coarser silt and sand
carbcnaceous matter or graphite
disseminated very fine pyrite
sphalerite with silty/sandy layers
carbonaceous matter in parallel fractures
sphalerite with minor quartz and trace
pyrite in a fracture vein

nodule of pyrite and quartz

Finely pyritic and carbonaceous, laminated
mudstone with sphalerite mineralization
in silty/sandy clayers and fractures

1-2%

60-70%
15-20%

3-4%
5-6%
5-6%
1-2%
3-4%

Gl

The very fine pyrite is thought to be a syngenetic/diagenetic
component; some of it has accreted into a nodule by diagenetic
processes. The sphalerite which is concentrated within the
thinner laminations of coarser-grained silty/sandy material is
thought to have been introduced; greater permeability of the coarser
material probably explains the distribution. Additional similar
sphalerite has formed a major vein filling within a carbonaceous
fracture which belongs to a probably regional tectonic set.

The thinner, coarser-grained layers carry coarse silt
and fine sand grains (about 0.03 to 0.4mm) of quartz and feldspar,
along with reddish brown sphalerite and minor pyrite of similar
grainsize. Some sulphide is seen to partly replace feldspar grains.

The sample is a drill core specimen of dark grey, carbonaceous
pelite with fine laminations or bands of pale reddish brown
sphalerite and with a 2mm wide discordant fissure vein of similar
sphalerite.

Concordant with, but overprinting sedimentary laminations
there is a 10mm x 2mm lenticular nodule fo pyrite enveloped
by fibrous, strained quartz. Cutting the laminations at a high
angle there are subparallel carbonaceous fractures and a related
2mm wide fissure vein containing reddish brown sphalerite, minor
strained quartz and a few grains of pyrite.

In polished thin section the sample displays laminations
of sedimentary style about 0.1 to 3mm thick. The thickest are
mudstone, composed of sericite, fine silt grains of quartz and
feldspar wisps of carbonaceous matter or graphite (not satisfactorily
identifiable in reflected light) and evenly disseminated tiny
grains (cubes and multifaceted fonns) of pyrite, about 0.005
to 0.02mm in size.

Description :

Comments and Interpretations :

This sample is regarded as fi~ely carbonaceous anL pyritic,
laminated mudstone with \sphalerite-mineralized silty/sandy
laminations and fracture veins.

Sample Number :

Identification :
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An approxiw3te rrode is :

Mineral clasts are quartz and lightly altered plagioclase
comparable to the phenocrysts in the lithic clasts.

A staining test revealed that the lithic clasts contain
abundant groundmass K-feldspar and that additional fine K-feldspar
occurs as cleavage-controlled vein lets in plagioclase phenocrysts
and clasts.

2/ ...

630071
7243

pebbles and sand-sized clasts of 1 '-ght~··l

altered rhyodacite with light to neavy
replacement by sphalerite and pyrite

sand-sized clasts of plagiocalse lightly
altered and in some cases sulphidic

Pebbly and sandy carbonaceous .nudstone
(turbidite) with quartz-calcite-sphalerite­
pyrite veins and some heavily mineralized
volcanic clasts

2-3%

30-40%

Identification :

SamDle NUIO.ber :

The lithic clasts are mainly of rhyodacitic style, involving
phenocrysts of plagiocalse and less commonly quartz set in a
finely quartzofeldspathic groundmass; all are lightly sericitized
and carbonated. Some are quite free of sulphides, but others
show variable amounts of replacement sphalerite (reddish brown
and cOMmonly 0.03 to 0.3~n in grainsize); there are a few grains
and aggregates of pyrite. The most mineralized rhyodacitic
clast carries about 50% sphalerite. One large ragged clast
which may have been glassy now displays phenocrysts of lightly
altered plagioclase and finer quartz set in a groundmass of
chlori te which has been semi-massively replaced by p}'rite (0.03
to 0.3mm) in several large patches.

The sample is a drill core specimen displaying many unsorted,
angular, light grey lithic and mineral clasts set in a dark
grey pelitic host. There are veinlets and patches of pale reddish
brown sphalerite.

Many thin tissure veins (0.02 tc 0.2mm) cut the rock:
they carry quartz, calcite, reddish t'rown sphalerite and " few
pyrite grains. \..;ilere the veins traverse the muddy matri:Y. there
are generally no alteration selvedges, but where they cut feldspar
clasts or lithic clasts there are some very clear examples of
sulphidic replace:<Ient selvedges (sphalerite and somE: pyrice)
spreading into the host for distances greater than the wi\~th

of the vein (e.g. O.SWill from a 0.2mm vein).

In polished thin section the sample displays textures
of turbidite style. One end of the seciton displays carbonaceous
mudstone with fine silty and sandy laminations, but the bulk
of the section displays unsorted angular rock and mineral clasts
of sand and pebble size (ranging up to 20mm) scattered abundantly
through a muddy matrix containing very fine carbonaceous matter
or graiJhite (too fine for adequate identification in polished
section), silty feldspars and quartz, sericite and disseminated
subhedral to euhedral grains of pyrite (several microns to about
O. 01m;1l).

G2

Description :
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Comments and Interpretations :

The rock is cut by thin fissure veins carrying quartz,
calcite, sphalerite and minor pyrite. There are obvious replacement
selvedges of sulphide developed where the veins cut feldspar
or rock fragments. More massive mineralizatior, of some rhyodacitic
clasts is probably an extension of similar replac&~ent processes.

This sample is considered to display sedimentary material
of turbidite style. It involves rhyodacitic rock fra~uents

and related phenoclasts scattered through a carbonaceous ~uddy

matrix. It could be loosely described as greywacke, but volcanolithic,
pebbly and sandy mudstone is more descriptive.
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G3

1-2%
15-20%
35-40%

2-3%
0.2-0.3%

3-4%

630072
2.

sand-sized clasts of quartz
silty feldspars and quartz
matrix sericite
matrix carbonaceous matter or graphite
matrix pyrite
fissure veins of quartz-calcite-spllaleritEo­
pyrite



An approximate mode is

A staining test revealed moderately abundant silty grains
of K-feldspar~·

Description :

The sample is a specimen of drill core displaying dark
grey pelite with a few pyritic nodules and some fissure veins
carrying light grey quartz and carbonate along with reddish
brown sphalerite and brassy pyrite.

There is a 10mm x 4mm lenticular nodule involving a core
of pyrite and a jacket of fibrous, strained quartz. There are
also carbonaceous fractures of varied orientation and related
fracture veins (0.05 to 2rnm wide), commonly lined with milday
strained, toothy quartz then filled with more abundant calcite
and a substantial core of anhedral, reddish brown sphalerite
(grainsizes ranging up to 0.5mm) accompanied by chalcopyrite
and subhedral pyrite. Some such veins are obviously deformed
and disrupted by shearing.

630073
SCS~ lOs:?'",

sericite
silt and fine sand grains of quartz and
feldspar

carbonaceous matter or graphite
disseminated fine pyrite
unevenly dissemi~ated sphalerite
veins of quartz-calcite-sphalerite-pyrite­
chalcopyrite

nodule of pyrite and quartz

7244

Finely pyritic and carbonaceous black shale
with fracture veins of quartz-calcite­
sphalerite-pyrite-chalcopyrite

2-3%

50-60%
25-35%

3-4%
2-3%

0.1-0.2%
3-5%

Comments and Interpretations :

This sample iE regarded as carbonaceous mudstone, similar
to Sample 7242, but lacking distinct laminations.

Disseminated very fine pyrite is thought to be a syngEnetic/
diagenetic component; some of it was mcbilized diagenetically
to form a nodule. The origin of the unevenly distributed, coarser
less abundant "pha.lerite is iess certain, but it may well be
an introduced component : the association with coarser silty patches
is suggestive of such an origin. Much more sphalerite, accompanied
by some chalcopyrite and pyrite, occurs as coarser grains in
the cores of fracture veins which are also lined with quartz
and partly filled with calcite.

In polished thin section the host rock displays quartz
and feldspar clasts of coarse silt to fine sand size (about
0.05 to 0.2mm) scattered through a matrix of finer silt grains,
sericite and tiny specks and wisps of carbonaceous matter or
graphite (not adequately identifiable in reflected light).
Tiny subhedral to euhedral grains of pyrite (up to 0.01mm grainsize)
are evenly distributed and there are less abundant, unevenly
distributed grains of anhedral, coarser, brown sphalerite (0.03
to 0.05mm), commonly most conspicuous in patches or crude lenses
of the coarsest silty material.

Sample Number :

Identification :
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An approximate .,mineralogical mode is

Comments and Interpretations

A crenulated fissure vein about 0.5mm wide carries chlorite,
mildly strained quartz and fine rutile.

sericite
albite
quartz
leucoxene and rutile
pyrite
chlorite
veins of chlorite-quartz-rutile

630074
7245

Pyritic, intensely sericitized breccia of
former pumice and felsic glass

40-50%
40-50%

5-10%
2-3%
2-3%
1-2%

0.4-0.6%

This sample is considered to be an intensely altered breccia
developed from originally massive glassy felsic rock and pumiceous
rock of comparable composition. It seems quite likely that the rock
is a flow breccia which mixed massive glass with a pumiceous froth,
but other interpretations are possible (e.g. talus breccia developed
from frothy, glassy lava).

The pumiceous clasts have ragged shapes and filamentous
vesicular styles; they are more densely sericitized but carry
fine leucoxene/rutile and minor fine feldspar.

In thin section the large clasts display cellular patterns
suggestive of perlitic cracking. Fine leucoxene outlines fracture
cells about 0.2 to 1.5mm in size within which there are smaller
crude spheroids of untwinned, anhedral, reddish pigmented albite
and clear quartz enclsoed by networks of fine sericite and subtle
chlorite. There are also several phenocrysts of completely
sericitized plagioclase (1 to 2mm) and several lenticular quartzose
amygdales (O.5mm).

Cobaltinitrite stain reacted with pumlceous clasts, ut
did not reveal any definite K-feldspar.

The sample is a specimen of drill core displaying angular clasts
of light olive grey to orange pink, fine-grained rock, a fraction
of a millimetre to 30mm in size, fairly densely packed in a
fragmented, stringy pumiceous matrix. There are several pyritic
clasts and several dark, partly chloritic veins.

The rock has devitrified and altered mainly to sericite and
albite. Leucoxene/fine rutile has especially delineated a perlitic
cracking pattern. Quartz is not very abundant, but it is not possible
to judge how much metasomatism was involved in the devitrification and
alteration : certainly there are no quartz phenocrysts. Chlorite is
present but inconspicuous in the body of the rock; it is more obvious
in late veins with quartz and rutile. Pyrite has replaced a few
clasts and phenocrysts but is absent from the probably later chloritic
vpjn<;

Description :

Semi-massive subhedral to euhedral pyrite (O.02 to O.lmm
grainsize) has selectively replaced several pumiceous clasts
(up to 5mm) and several sericitized phenocrysts within the perlitic
clasts.

Sample Number :

Identification :
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An approximate mode is :

Comments and Interpretations :

Cobaltinitrite stain gave a diffuse reaction but revealed
no definite K-feldspar.

host rock albite
amygdaloidal quartz
fine rutile
host rock sericite (confined to the pumiceous
portion)

disseminated grains and aggregates of pyrite
phenocrysts of plagioclase
veins dominated by quartz and calcite, but
with minor albite, chlorite and sphalerite
and traces of sericite and rutile

630075

7246
,

Pyritic, amygdaloidal, formerly glassy felsic
lava, now cut by many fissure veins

50-60%
10-15%

0.4-0.6%
10-15%

0.4-0.6%
rare

20-25%

btl

Many subsequent fractures filled with veins carrying mainly
quartz and calcite, but with a paragenetic sequence of minerals
involving early sericite, more abundant chlorite and some albite
and rutile, then a major quantity of quartz and finally calcite
and minor reddish brown sphalerite.

This rock is interpreted to have been finely vesicular, glassy,
felsic lava with a rapid gradation into pumice. The less vesicular
regime developed a finely cellular pattern of perlitic cracks
and devitrified to mainly albite and very fine rutile. Quartz
accompanied by minor pyrite filled the vesicles. The more vesicular
and filamentous pumiceous regime was intensely sericitized and
patchily pyritized.

In thin section the bulk of the host rock displays ghosted
perlitic textures (fracture cell sizes 0.2 to O.Smm) many small,
interconnected quartz amygdales (individually 0.2 to O.Smm)
and rare small phenocrysts of plagioclase (O.Smm) set in a felted
groundmass of poorly twinned albite (less than 0.1mm grainsize).
Very fine granules of rutile delineate the perlitic cracking
pattern and many amygdales. Towards one end of the section
there is a rapid gradation into heavily sericitized rock with
filamentous textures of pumiceous style. There are several patches
of semi-massive fine pyrite within the sericitic regime and
smaller patches and disseminated grains of pyrite (up to O.OSmm)
elsewhere within the quartzose amygdales.

The sample consists of orange pink, fine-grained rock cut by
many fracture veins with light grey quartz, whitish carbonate
and reddish sphalerite.

There are general similarities between this sample and the
more brecciated, more pumiceous, less veined Sample 7245.

The many fracture veins are 0.02 to Smm wide and cut one another
as well as the host rock. The paragenetic sequence revealed
by zoning within veins and by successive veining is sericite­
chlorite-albite-rutile-quartz-calcite-sphalerite. Quartz and
calcite are much more abundant than the other minerals.

Sample Number :

Identification :

Description :
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APPENDIX 2

DIAMOND DRILLHOLE LOGS HP3, HP4, SCS4, TG6, 7, 8, 9

630076



135.8-183.9 m MUDSTONE (SLATE)

This unit contains numerous thin layers of fine feldspar and

quartz crystals and occasional nodules or clasts of pyrite up

to 13 mm long. Layers and thin veinlets of pyrite are common,

but rarely exceed 1% of the rock. This unit has a sharp and

apparently horizontal contact with the rock below.

183.9-201.0 m ALTERED COARSE VOLCANICLASTIC SANDSTONE

The bulk of this rock is a silicified minor albitized quartzose

sandstone with occasional black crystals (1% or less), possibly

amphibole. Alteration is intense, and manifested as pervasive

silicification and to a much lesser extent albitization. Olive

green talc (?) or white-mica/chlorite replaces clastic

feldspars. Chlorite veins and veinlets are quite common, often

with the irregular serated form of stylolites. Fine «1 mm)

grains of pyrite are disseminated throughout.

21-135.8 VOLCANICLASTIC BRECCIA WITH MUDDY INTERBEDS

This unit is composed of coarse volcaniclastic debris, chiefly

crystals of feldspar and lesser quartz with minor l~~hic

fragments (lithic fragments are more abundant towards the base)

in a matrix which varies from fine sand to silt sized crystal

material to dark grey mudstone. Lithic fragments are mudstone

similar to the matrix material and (predominantly) felsic

volcanic fragments with euhedral feldspar phenocrysts,

occasionally vesicular. Bedding is not apparent in the breccia

but there are several distinct mudstone units ranging in

apparent thickness from 1 to 8 m. Contacts between these

argillaceous sediments and the mudstone indicate rapid

deposition of crystal fragments into a water-saturated sediment

(slumped bedding, sedimentary dykes). The unit is weakly

altered and disseminated and vein sphalerite occur in a

distinctive sandstone unit at 38.4-42.0 m. The mudstone is

commonly pyritic, although pyrite rarely exceeds 1% volume of

the rock. Graphite is also common, occurring on fracture

surfaces where it is accompanied by films or fine «lmm) cubes

of pyrite.
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HP3 SUMMARY LOG

0-21 m NO CORE

630077



201.0-268.3 m VOLCANICLASTIC BRECCIA

This unit is very similar to the breccia encountered

previously. Weak, perasive alteration occurs throughout and

involves silicification and the presence of an olive-green

mineral, possibly talc or a mixture of chlorite and_~hite

mica. Disseminated and vein pyrite is rare, and one example of

a sphalerite-galena vein was noted.

268.3-577.2 m DARK GREY WEAKLY FOLIATED MUDSTONE (SLATE)

Volcaniclastic debris is present in the upper 100 m of this

unit, as light-grey silt to fine sand-sized layers. Fine

stratiform pyrite occurs throughout this interval, often

occurring as layers several millimeters in thickness which

define bedding. From 481 m coarse pyrite nodules with a thin

quartz rim are characteristic. Graphite is ubiquitous, coating

planar fractures, usually with films or cubes of pyrite.

Graphite also occurs in stylolitic sutures which cut and offset

carbonate veins. Layering (where visible) is generally shallow

dipping «100) but there are areas where bedding is irregular,

suggesting slump folding.
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630079
HP4 SUMMARY LOG

0-3 m NO CORE

3.0-41.S m VOLCANICLASTIC BRECCIA

Breccia of quartz and feldspar crystals with lesser clasts of

mudstone and pink felsic volcanic (? glassy rhyolit~l in a dark

to light grey argillaceous matrix. The colour of the matrix

probably reflects varying degrees of silicification. The

breccia is typically matrix-supported, but there are rare

layers consisting almost entirely of coarse crystal and fine

lithic fragments which show evidence of slumping into the muddy

matrix. Quartz crystals are usually sub-rounded, while the

feldspars are usually quite angular, as are the lithic

fragments. Hydrothermal alteration is weak and confined to

silicification of the matrix, albitization of feldspars and

minor pervasive olive-green chlorite/white mica. Possibly

diagenetic pyrite clasts or nodules are common.

41.S-63.1 m INTERLAYERED MUDSTONE AND VOLCANICLASTIC BRECCIA

Similar to, and gradational with, the previous unit. There is

a higher volume of discrete mudstone layers, and the crystal

debris forms discrete layers up to 1 m in thickness. There are

locally mudstone clasts in a mudstone matrix and clasts of

re-sedimented breccia. As in the previous interval there is

evidence for slumping and a sedimentary dyke was observed.

63.1-88.9 m WEAKLY FOLIATED MUDSTONE (SLATE)

This rock contains minor (S vol %) crystal debris in its upper

parts, but is predominantly dark grey (probably carbonaceous)

and occasionally bedded. Bedding is defined by light grey

silty horizons, which are typically inclined at 80-8So to the

core axis. The core is often broken due to the proximity of a

major fault zone (below).

88.9-102.2 m VOLCANICLASTIC SANDSTONE

This internal consists of a coarse-grained, light olive-green

silicified sandstone composed of quartz feldspar and flecks of

black mineral, possibly chlorite after hornblende.
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630080
HP4 Summary Log (Cant.)

102.2-116.6 m VOLCANICLASTIC BRECCIA

Similar to the first breccia.

116.6-154.5 m BRECCIATED & SILICIFIED SLATE (MT CHARTER FAULT?)

This interval consists of broken fragments of tecto~~cally

brecciated and quartz-cemented slate, and dark-grey to black

puggy clay (after slate). Core recovery was very poor through

this zone. Graphite is ubiquitous and pyrite cubes are common

but usually less than 1 mm and constitute less than 1% of the

rock. 141-142 m is a sulphide rich zone with ca. 30% pyrite

and chalcopyrite.

154.5-164.8 m SLATE (QUE RIVER SHALE EQUIVALENT?)

A massive, dark grey to black graphitic rock, which splits into

splintery fragments, as the foliation is near parallel to the

core axis (and locally is sUb-parallel to it). pyrite is

ubiquitous but not abundant.

164.8-167.0 m DACITIC? LAVA

Feldspar-porphyritic rock of possible dacitic composition. It

is not known whether this is a lava or shallow intrusive.

167.0-173.3 m LAMINATED SILTSTONE

The laminated siltstone is a medium grey, locally argillaceous

rock with minor layers of breccia containing quartzite (or vein

quartz) fragments. The core is typically broken and often

friable.

173.3-198.7 m (E.O.H.) MAFIC VOLCANIC BRECCIA

This unit consists of pumiceous fragments in its upper part,

grading to green/grey ?meta-basaltic fragments, up to 520 cm.

The matrix is dark to medium grey mudstone. The fragments are

highly altered, and sheared locally. Fuchsite is a conspicuous

phase at the bottom of this interval. There is a fault at

187.0-187.4 m.
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l 630081
HP4A SUMMARY LOG

196.5-225.9 m INTERLAYERED BASALT & SLATE

Basalt is highly altered locally (219.5-225.9) and textures are

unrecognisable. Pervasive, khaki, calcite-fuchsite alteration

is extensive, and the rock contains traces of pyrite and

pyrrhotite. Shearing has resulted in the developme~_of a

schistose fabric in some sections of core, notably at beginning

of interval. There are three distinct layers of slate up to

2 m thick, which contain minor volumes of cryptocrystalline

silica rock ("chert") possibly of exhalative origin.

225.9-228.8 m BRECCIA (EPICLASTIC?)

Breccia consisting of quartzitic fragments and khaki-coloured

fuchsitic altered basalt in a prominent matrix of dark grey

argillaceous material. Clasts are angular and range up to

340 mm, comprising 40% of the rock.

228.8-248.1 m BASALTIC FLOW

Khaki-coloured basalt of possible flow origin, with localised

incipient (?hyaloclastic) brecciation. Alteration intensity is

variable, some sections are dark green indicating a chlorite­

calcite assemblage. Rock is locally amygdaloidal, and contains

sparse patches of pyrite which reach 5 em.

248.1-287.0 m BRECCIA (EPICLASTIC?)

Fragments of khaki fuchsitic basalt in an argillaceous matrix.

Fragments reach 450 mm and comprise between 30 and 85% of the

rock. The matrix is typically medium to dark grey in colour,

and sometimes black.

287.0-387.3 m BASALTIC FLOW

Similar to previous basaltic flow, but khaki calcite fuchsite

alteration only persists to 302 m. Below this the rock is dark

green and chloritic. Pervasive calcite microveining occurs

throughout. Rock is highly amygdaloidal at its upper contact,

but sparsely so in its core. Sphalerite is visible in veinlets

from 305 m onwards. Calcite quartz and rarely pyrite are

constituents of those veinlets. Towards the base the basalt

contains either xenoliths, discrete layers or intra-pillow

medium grey micritic limestone.



As above.

494.0-502.8 m BRECCIA

591.7-600.0 m (E.O.H.) BRECCIA

As above.

559.7-591.8 m BASALTIC FLOW

Highly amygdaloidal chloritic basalt, with strong pervasive

carbonation. Fuchsite observed 573.4-586.9 m.

630082

529.3-559.7 m BRECCIA

As above, with minor fault 552-553.6 m. Minor disseminated

pyrite «1%) and a few specks of chalcopyrite in veinlets.

This breccia contains a high volume of basaltic clasts (80-85%)

and may be of hyaloclastic origin.

528.5-529.3 m SANDSTONE

Distinctive grey, quartzitic sandstone, with a well-developed

irregular (lobate) contact with overlying basalt inclined at

40° to the core axis.

502.8-528.5 m BASALTIC FLOW

Massive to amygdaloidal, dark green (chloritic) basalt, with no

significant Zn mineralization.

435.5-494.0 m BASALTIC FLOW

As above, except fuchsitic to 479 m. Locally hyaloclastic

brecciation. Traces of pyrite only. Sphalerite in veinlets

456-461 m, and chalcopyrite in veinlets 467-473 ffi.

387.3-435.5 m BRECCIA (HYALOCLASTIC?)

Fragments are coarser than in the previous breccia reaching

750 mm, and also are more abundant, constituting 75-90% of the

rock. Dacitic fragments occur in the upper part but basaltic

fragments dominate overall. Cement is typically "cherty".

Sphalerite-quartz-calcite veins occur throughout. Disseminated

pyrite is ubiquitous but reaches only 2% by volume of the rock.

'73
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176.5-201.4 m (E.O.H.) DACITIC UNIT

129.1-176.5 m SEDIMENTARY (EPICLASTIC) UNIT

129.1-130.3 m SLATE

Graphitic with silt laminae

176.5-178.8 m PUMICEOUS BRECCIA

Distinctive, yellow green tubular pumice breccia, with

sparse siliceous fragments of dacitic lava (?) to 30 em.

630083

0-86.2 m GLACIAL SEDIMENTS

No core from 0-48 m and 61.3-86.2 m. 48-61.3 m interlayered

red-orange clays and buff, friable silt and sandstone, with

manganese oxide coatings on joints.

161.4-176.5 m INTERLAYERED BRECCIA, SANDSTONE & SILTSTONE

Sandstone is strongly pyritised, containing 3-5% fine

pyrite cubes. Breccias as above. Minor quartz-calcite­

sphalerite veinlets.

130.3-161.4 m BRECCIA

Consists of angular fragments of sub-rounded grey,

porphyritic dacitic lava and rare mudstone. The matrix

varies from dark grey and argillaceous to light grey and

siliceous. The breccia is matrix supported, and clasts

rarely exceed 100 rom, although a large clast (or dyke?) of

basalt occurs at 146.2-147.4 m. The core is fragmented

from 148-155 m, possibly a minor fault. Minor quartz

calcite sphalerite veinlets.

~4
SCS4 SUMMARY LOG

86.2-129.1 m PILLOWED BASALT

Medium green, amygdaloidal basalt, pervasively carbonated.

Frequent angular intra-pillow(?) light-grey, cherty sediments

(often calcitic). Amygdales are infilled with white calcite

and, in rare cases, sphalerite. The base is defined by a thin

clay zone with a marked increase in open fractures, probably a

fault.
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178.8-182.4 m ?HYALOCLASTITE BRECCIA

Fragments of angular dacite up to 40 mm, which appear to

fit together quite well, in fine-grained grey matrix.

Gradational contact with:

182.4-189.7 m MASSIVE DACITIC LAVA (PERLITIC)

Massive pink-grey rock, similar to fragments in overlying

breccias. Contains ca. 15% feldspar phenocrysts to 2 mm.

Spheroidal (perlitic) cracking visible, particularly

adjacent to overlying hyaloclastite breccia.

189.7-201.4 m (E.O.H.) POLYMICT BRECCIA

Polymict breccia with abundant angular chloritic fragments

to 20 mm (possibly shards) and red-pink massive lava

fragments.
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APPENDIX 3

ASSAY DATA HP2, HP3, HP4

630095



- - - - - - - - - - - - - - - - - - - -COMSTAFF J. V. PAGE 1
ASSAY RESULTS FOR HP--2 DATE 22-MAY~89

---------------------------_.------------------------ ---------_._--------- --- ~_.__ .. _.- - -.~._. - ----_ .._-._._----- -- - .._----------_._-------------_._------
Hole Samp 1 e Sample Sample Copper Lead Zinc Silvey' Barium Arsenic Gold Gold Gald
Name Number From To AASI AASI AASI AAS2 XAF 1 XRFI FAI Rep£'at PT'efe,.-red

------------------------------------------------------~---------_._--------_._-------------------------_._-----------------------------

HP002 ex 4415 28 5 30. 0 8 44 220 <1 1020 7 <: 01 <. 01
HP002 ex 4416 30. 0 31. 5 22 210 1600 1 770 16 01 , 01 "':':
f1P002 ex 4417 36. 0 37. 5 26 74 440 1 1180 18 ~_. 01 ""_. 01
HPQ02 BX 4418 37. 5 39. 0 II 38 270 ': 1 360 Q <.. 01 01
HP002 BX 4419 39.0 40. 5 13 38 135 1 440 18 <. 01 " 01' ..
HP002 BX 4420 68. 0 69. 5 26 370 1520 1 1740 24 .' 01 <. 01 C)
HP002 BX 4421 69. 5 71. 0 9 210 240 <1 870 ~.:2 01 01 ., 01 "":1
HP002 BX 4422 95. 0 96. 5 13 52 220 <1 1300 5 '-.. 01 01
HP002 ex 4423 96.5 98. 0 10 60 630 <1 930 <2 01 '... 01
HP002 BX 4424 98. 0 99.5 13 48 500 (1 1440 10 -,_. 01 <.. 01
HP002 ex 4425 99. 5 101.0 11 52 460 (1 1460 9 <:. 01 <. 01
HPOO2 BX 4426 101. 0 102.5 14 98 620 1 850 '2 <. 01 <. 01
HP002 ex 4427 102. 5 104.0 17 115 790 I 8~0 9 C 01 , 01
HP002 ex 4428 104. 0 105. 5 26 150 1020 1180 15 .01 .01
HP002 ex 4429 105.5 107.0 46 94 1980 I 900 17 <. 01 <. 01
HP002 BX 4430 107.0 108.5 44 94 1440 1 1280 20 <. 01 <. 01

- HPOO2 HP 7858 465. 0 466.0 76 620 3850 -(1 320 4 .02 .02
HP002 HP 7859 466.0 467.0 34 62 280 <l 10 12 .03 .03
HP002 HP 7860 467.0 468.0 26 330 1380 <1 40 36 .05 .05
HP002 HP 7861 468. 0 469.2 13 98 810 <I 390 40 .02 .02
HP002 HP 7862 489. 5 491. 0 52 40 2350 <1 650 34 <- 01 <. 01
HP002 HP 7863 491. 0 492. 5 82 155 4200 -(I 860 26 . 01 01
HP002 HP 7864 492. 5 494. 0 14 30 470 -(1 670 22 .03 .03
HP002 HP 7865 494.0 495.5 42 120 800 <I 210 50 05 .05
HP002 HP 7866 495. 5 497.0 1660 82 970 <I 240 40 "<' 01 <. 01
HP002 HP 7867 497. 0 498. 5 8 8 88 ': I 980 24 .02 .02
HP002 HP 7868 546.0 547. 7 12 4 17 <1 300 8 .02 .02
HPOO2 HP 7869 547. 7 548. 7 42 40 82 <I 650 40 .04 .04
HP002 HP 7870 548. 7 550. 5 36 105 290 <I 800 32 .03 .03
HP002 HP 7871 550. 5 552.0 32 10 40 <1 1520 19 02 .02
HPOO2 HP 7872 552. 0 553. 5 24 8 28 q 1320 18 , 01 <. 01
HP002 HP 7873 553. 5 555.0 40 8 36 <I 600 30 .03 .03
HPOO2 HP 7874 555. 0 556. 5 38 14 30 <1 560 26 .04 .04
HP002 HP 7875 556. 5 558. 0 60 14 32 <I 1240 18 <. 01 <. 01
HP002 HP 7876 558. 0 559. 5 46 44 56 (1 1320 17 .04 .04
HP002 HP 7877 559. 5 561. 0 40 28 105 <1 1460 20 .02 .02
HP002 HP 7878 561. 0 562. 5 32 24 62 <I 1280 20 .01 .01
HP002 HP 7879 562. 5 564.0 13 18 60 -(1 185 18 .02 .02
HP002 HP 7880 564. 0 565. 5 30 30 98 c:J 670 22 .05 .05
HP002 HP 7881 565. 5 567. 0 46 140 260 <I 890 24 .03 .03
HP002 HP 7882 567. 0 568.5 28 92 230 (I 1300 20 (. 01 <. 01
HPOO2 HP 7883 568. 5 570.0 48 320 470 ': I 520 19 04 .04 ~

HPOO2 HP 7884 570.0 571. 5 40 400 590 <I 2100 10 .03 .03 W
HP002 HP 7885 571. 5 573.0 24 220 330 <1 1900 18 .02 .02 0
HP002 HP 7886 573. 0 574. 5 40 850 660 <1 1800 8 .03 .03
HP002 HP 7887 574. 5 576.0 52 380 510 (1 1140 13 .04 .04 0
HPOO2 HP 7888 576. 0 577.5 62 240 370 (1 2600 11 .05 .05 c::::>
HPOO2 HP 7889 577. 5 579. 0 44 165 280 <1 2100 18 01 <. 01

~HP002 HP 7890 579. 0 580. 5 54 200 500 (1 790 12 .04 .04
HPOO2 HP 7891 580 5 582. 0 54 910 590 (1 700 5 01 . 01

.- ---- ~.~ 117/1 "'"1 1 RII.11 19 .04 .04
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COMSTAFF J. V.

ASSAY RESULTS FOR HP-2 DATE
PilGE 2

22-MAY-89

Hale Sample Sample Sample Copper Lead Zinc Silver Barium Arsenic Geld Gold Gold

-~~~:_--~~~~~~---~:~~------~~-------~~::._----~~~:_----~~:~-----~~:~-----~~~:._--_..~~~:._----~~~-----~~~~~~--~:~~~~:~~-_._~------_._---,._)-
HP002 HP 7893 583.5 585.0 54 360 570 (\ 1600 9 {.01 <" 01
HP002 HP 7894 585.0 586.5 58 165 160 {I 1960 15 .03 03
HP002 HP 7895 586. 5 588.0 56 145 220 (\ 3800 18 {.01 {.01
HP002 HP 7896 588.0 589.5 50 78 150 ':1 1440 16 .03 03
HP002 HP 7897 589.5 591. 0 52 62 175 (\ 1520 15 <'01 '... 01
HP002 HP 7898 591.0 592.5 56 140 310 <1 2350 14 <.01 C 01
HP002 HP 7899 592.5 593.6 46 300 480 (\ 1780 10 01 01



- - - - - - - - - - - - - - .. .. - -
COMSTAFF J. V.

ASSAY RESULTS FOR HP-3 DATE
PAGE

22-MAY-89

--------------------------------------------------------------------------------------------------_._--_._---_._----------------_._------
Hole Sample Sample Sample Copper Lead Zinc S i 1ve r Bari'Jm Arsenic Gold Gold Gold
Name Number From To AASI AASI AASI AAS2 XRFI XRFI FAI R!:'IH'at Preferred

--------------------------_._-----------------------------------------------_._-,----_.,---~-._------------->_.,------.----_._-------_._._--_.__.-----
HP003 ex 4401 38. 0 39. :; 28 78 370 <1 1020 7 , 01 .01 . 01
HP003 BX 4402 39. :; 41. 0 22 80 8:;0 <1 970 15 , 01 <. 01
HP003 BX 4403 41. 0 42. 5 28 58 1520 1 1140 17 01 ' .. 01
HP003 BX 4404 42. 5 44. 0 34 92 1680 1 1280 ~~8 ,.. 01 ~'.. 01
HP003 BX 4405 44.0 45. :; II 380 :;40 1 570 5 <. 01 .;.. 01 C)
HP003 BX 4406 4:;. 5 47.0 9 8:;0 440 2 620 5 <. 01 ,.. 01 CD
HP003 BX 4407 47. 0 48. 5 6 28 250 (1 710 7 01 .~.. 01
HP003 BX 4408 48. :; 50.0 8 18 130 <l 800 6 01 '.. 01
HP003 BX 4409 50. 0 51. 5 8 10 140 {1 840 2 01 .,.. 01
HP003 BX 4410 51. 5 53.0 9 12 270 <1 7~~O 8 01 '. 01
HP003 BX 4411 53. 0 54. 5 12 20 360 <1 850 10 01 01
HP003 BX 4412 54. 5 56.0 16 22 560 <1 1120 q .. 01 ,.. 01
HP003 BX 4413 56. 0 57. :; 12 22 700 <l 900 8 01 ., 01
HP003 BX 4414 57. 5 59.0 7 14 330 <1 1180 7 "- 01 01

CiJ
W
o
o
l".O
00
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COMSTAFF J. V. PAGE

ASSAY RESULTS FOR HP-4 DATE 22-MAY-89

------------------------------------------------------------------------------------_._---------_._---------------------_._--------_ .._---
Hole Sample Sample Sample Copper Lead Zinc Silver Barium Arsenic Gold Gold Gold

Name Number From To AASI AASI AASI AAS2 XRF 1 XRFI FAI Repeat Preferred

--------------------------------------------------------------------------------_ .. _- .._---------------------------------------------
HP004 ax 4431 116. 0 118. 0 120 16 36 <1 190 18 <. 01 . 01 . 01
HF004 ax 4432 118. 0 124.0 20 160 650 <1 180 74 . 01 . 01
HF004 ax 4433 124.0 125.5 28 150 280 (1 370 88 <. 01 <. 01
HP004 ax 4434 125. 5 127.0 42 86 72 {l 400 88 .' 01 ". 01'.

HP004 ax 4435 127. 0 128. 5 36 120 84 (1 380 62 (. 01 <. 01
HF004 ax 4436 128.5 130.0 32 46 90 ': 1 380 56 -::: 01 '.-. 01
HP004 ax 4437 130. 0 133.0 30 42 58 <1 360 54 01 " 01 tl:)
HF004 ax 4438 133.0 135.0 26 52 115 <1 300 60 <: . 01 < Cd CO
HP004 ax 4439 135. 0 137. 0 105 36 32 {l 360 80 " .. 01 < 01
HF004 ax 4440 137. 0 139.0 60 44 58 (1 350 68 01 <: 01
HP004 ax 4441 139. 0 141. 0 96 120 200 (1 320 70 <. 01 <. 01
HF004 ax 4442 141. 0 142.5 5000 660 2600 3 290 80 (. 01 <. 01
HP004 ax 4443 142.5 144. 5 100 630 1920 1 280 66 '... 01 ".. 01
HP004 ax 4444 144.5 146.0 180 62 135 {l 280 62 <. 01 01
HP004 ax 4445 146. 0 147.5 18 56 100 <1 230 54 .( 01 <. 01
HP004 ax 4446 147. 5 150.5 17 220 450 <1 180 78 / 01 <. 01_.
HP004 ax 4447 150. 5 153.5 16 155 1400 <l 55 58 -:: 01 <. 01
HP004 ax 4448 153. 5 155.5 15 50 130 <1 185 44 <. 01 <. 01
HP004 ax 4449 155.5 157.0 9 36 52 <1 540 3·~

,_. 01 '--. 01
HP004 ax 4450 157.0 158.5 20 46 100 <l 520 46 , 01 "- 01
HF004 ax 4451 158. 5 160. 0 26 54 78 <l 540 56 <. 01 '- 01 '. 01
HF004 ax 4452 160.0 161. 5 36 46 28 <1 540 72 . 01 01
HP004 ax 4453 161. 5 163.0 22 50 26 <l 540 140 .,.. 01 <. 01
HF004 ax 4454 163.0 165.0 32 38 28 <1 480 115 01 '" Oi
HP004 ax 4455 165_ 0 166. 5 10 6 22 <1 420 30 '.. ' 01 "-- 01
HP004 ax 4456 166. 5 168. 0 125 20 12 <1 620 24 01 " .. 01
HP004 ax 4457 168.0 169.5 48 16 14 <1 300 '22 01 01
HF004 ax 4458 169.5 171. 5 11 16 15 <1 570 36 <,01 -::: 01
HP004 ax 4459 171. 5 175.5 10 10 20 <1 430 28 ,- . 01 <. 01
HF004 ex 4460 175.5 177.0 11 18 34 <1 510 28 .,-. 01 ,- 01
HP004 ax 4461 177.0 178.5 32 18 38 <l 660 34 ,. 01 01
HP004 BX 4462 178.5 180.0 46 16 44 <1 470 26 " 01 , 01-.

HF004 BX 4463 180. 0 181. 5 19 20 58 <1 430 30 01 <. 01
HF004 ax 4464 181. 5 183.0 34 14 50 <1 460 15 <. 01 <. 01
HP004 ax 4465 183. 0 184_ 5 18 12 54 <1 460 14 <. 01 <. 01
HP004 ax 4466 184.5 186.5 11 10 50 <1 470 17 ,.. 01 <. 01
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COMSTAFF J. V. PAGE

ASSAY RESULTS FOR HP-4A DATE 25-MAY-89

-------------------------------------------------------------------------------------_._---------------------------------------------
Hole Sample Sample Sample Copper Lead Zinc 'Silver Barium Arsenic Gol d Gold Gold
Name Number From To AASI AASI AASI AAS2 XRFI XRFI FAI Rl?peat Preferred

------------------------------------------------------------------------------------------------------------------------------------
HP004A ax 4468 300. 0 301.5 14 40 96 <:1 210 48 <. 01 <. 01
HP004A ax 4469 301. 5 303. 0 24 28 120 <1 165 22 01 ,.. 01
HP004A ax 4470 303. 0 304. 5 26 28 110 <:1 220 10 · 01 · 01
t-ifC':04A ax 4471 304. 5 306. 0 24 16 70 <I 230 3 ~- . 01 "-- 01
HP004A ax 4472 306. 0 307. 5 38 290 530 <:1 45 3 · 01 · 01 W
HP004A ax 4473 307.5 309. 0 36 930 1640 <:1 70 12 '.. 01 ;;:. 01 1-'
HP004A ax 4474 309. 5 311. 0 82 610 2850 1 30 .,

· 01 01..
HP004A BX 4475 311. 0 312.5 72 820 2700 <1 55 20 · 01 · 01
HP004A ax 4476 312. 5 314. 0 64 1640 1960 1 75 r., .03 .03'.~

HP004A ax 4477 314.0 315.5 46 500 1240 1 35 ;;> - 01 ., 01.:.... ..
HP004A ax 4551 314.0 315.5 44 660 1640 <1 35 4· . 02 02
HP004A BX 4478 315. 5 317.0 50 135 1940 <1 40 10 <. 01 <. 01
HP004A ax 4479 317.0 31B.5 60 B30 2400 1 50 3 .~.. 01 01
HP004A ax 44BO 318. 5 320. 0 B4 140 930 <l 60 9 · 01 01
HP004A ax 4481 320. 0 321. 5 76 110 1520 (1 50 11 01 <. 01
HP004A ax 4482 321. 5 323. 0 BO 270 1700 <1 65 7 01 r 01
HP004A ax 4483 323. 0 324. 5 2BO 130 2150 <1 60 9 , 01 '.. 01
HP004A ax 4484 324. 5 326.0 130 B4 3700 <1 25 12 .01 . 01
HP004A ax 4485 326. 0 327. 5 38 50 940 ~1 100 13 ' .. 01 <. 01
HP004A ax 44B6 327. 5 329. 0 78 130 3400 <1 460 13 <: 01 " 01
HP004A ax 44B7 329. 0 330. 5 52 4B 500 1 120 4 .' 01 01
HP004A ax 44BB 330. 5 332.0 58 B4 980 <1 175 4 01 "0, 01
HP004A ax 44B9 332. 0 333. 5 48 145 980 <1 300 10 · 01 01
HP004A ax 4490 333. 5 335. 0 52 175 2550 G 390 9 <. 01 <. 01
HP004A ax 4552 333. 5 335.0 54 135 1640 <1 300 10 <. 01 <. 01
HP004A ax 4491 335. 0 336. 5 70 74 2050 <1 1020 9 .'.. . 01 .~.. 01
HP004A ex 4492 336. 5 338.0 38 52 16BO <1 240 7 <. 01 <. 01
HP004A ax 4493 338, 0 339. 5 56 44 1860 <1 200 10 -C. '01 <. 01
HP004A ax 4494 339. 5 341.0 220 20 870 <1 240 9 <: 01 <. 01
HP004A ax 4495 341. 0 342. 5 110 16 600 (1 220 e '" 01 <. 01
HP004A ax 4496 342.5 344. 0 36 16 200 <1 20 7 <. 01 (, 01
HP004A ax 4497 344. 0 345. 5 20 10 260 <1 30 9 <. 01 r 01'"

HP004A ax 449B 345. 5 347. 0 60 lB 620 -(1 45 12 <. 01 <. 01
HP004A ex 4553 345. 5 347.0 52 26 420 <1 40 9 <. 01 <. 01
HP004A ax 4499 347. 0 348.5 2B 20 380 <I 25 5 -c. 01 -c. 01
HP004A ax 4500 34B. 5 350.0 15 B 400 -cl 25 B -c. 01 <. 01
HP004A ax 4501 350.0 351. 5 50 10 1320 G 55 9 <.01 -c. 01
HP004A ax 4502 351. 5 353.0 11 6 330 {1 30 5 'C. 01 <. 01
HP004A ax 4503 353. 0 354.5 22 B 330 <1 30 a <. 01 <. 01
HP004A ax 4504 354. 5 356.0 24 12 1020 <:1 110 10 -C. 01 <. 01
HP004A ax 4505 356.0 357. 5 24 -c4 B30 <1 165 6 '.. 01 <. 01 m
HP004A ax 4506 357. 5 359.0 24 B 1620 <:1 360 3 (, 01 -c. 01
HP004A ax 4507 359. 0 360. 5 76 22 2200 {1 930 B {.. 01 < 01 W
HP004A ax 450B 360. 5 362.0 100 12 340 <:1 50 4 <.01 <. 01 0
HP004A EX 4509 362. 0 363. 5 56 lB 670 <1 340 3 <. 01 <. 01

~
HP004A ax 4510 363. 5 365. 0 62 22 690 <1 600 9 · 01 . 01
HP004A BX 4511 365.0 366. 5 34 46 650 <1 740 9 <. 01 <. 01 0
HP004A ax 4512 366. 5 36B. 0 a8 10 135 <1 50 8 · 01 .01 0
HP004A ax 4513 36B. 0 369. 5 '80 14 145 <1 120 6 <. 01 <. 01
HP004A ax 4554 36B. 0 369. 5 130 lB 200 <1 145 5 r 01 <. 01_.

r ~. .r ~.
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COMSTAFF J. V.

ASSAY RESULTS FOR HP-4A DATE
PAGE 2

25-MA'{-89

Hole Sample Sample Sample Copper Lead Zinc Silver Barium Arsenic Gold Gold GQld
Name Number From To AASl AASl AASl AAS2 XRFl XRF1 FAt R~peat Pr~f~~red

---------------------------- ------ ------------------------------------------ -----.-----------.-------- ---.-.-------.---------- -- ---- _.- -_.- "'='
HP004A BX 4515 371. 0 372.5 70 12 190 {j 55 15 .02 02 -',
HP004A BX 4516 372.5 374.0 48 10 175 (1 40 7 01 01 .
HP004A ex 4517 374.0 375.5 13 18 1460 ·(1 120 10 .01 < 01 .01
HP004A ex 4518 375. 5 377.0 11 14 380 {j 260 9 .02 .02
HP004A ex 4519 377.0 378. 5 22 14 1480 <1 800 6 " 01 "" 01 CC>
HP004A BX 4520 378. 5 380.0 24 12 1320 {j 460 6 -;, 01 <.01 f ...
HP004A BX 4521 380.0 381. 5 8 26 2100 {j 740 11 01 01
HP004A ex 4522 381. 5 383.0 32 10 770 (1 SO 4 <:.01 ". 01
HP004A BX 4523 383.0 384.5 24 48 1660 (I 70 7 01 01 01
HP004A ex 4524 384. 5 386. 0 28 26 1520 (1 300 5 <:. 01 01
HP004A ex 4525 386.0 387.5 68 28 1900 '(1 130 7 01 01
HP004A ex 4555 386.0 387.5 68 32 2150'(1 190 8·" 01 '" 01
HP004A ex 4526 387.5 389.0 44 40 2500 <:1 970 20 <: 01 <.01
HP004A EX 4527 389.0 390.5 92 340 3750 <1 2200 22 {" 01 01
HP004A ex 4528 390. 5 392. 0 72 370 2700 {j 960 22 ". 0 1 0 I
HP004A ex 4529 392.0 393.5 125 1060 4350 (1 2050 24 {, 01 <.01
HP004A ex 4530 393.5 395.0 32 170 4350 (1 1780 28 '" 01 C.Ol
HP004A ex 4531 395.0 396.5 32 72 6300 (1 1160 60 01 <.01
HP004A ex 4532 396.5 398.0 16 SO 3300 (1 380 28 <.01 < 01
HP004A ex 4533 398. 0 399.5 20 22 2500 <l 180 20 "" 01 01 .,' 01
HP004A ex 4534 399.5 401.0 22 22 5400 <1 770 18 .01 .01
HP004A ex 4557 399.5 401. 0 15 22 4850 <1 830 11 .01 02 .02
HP004A ex 4535 401.0 402.5 11 22 3350 <l 840 22 " 01 04 .02
HP004A ex 4536 402.5 404.0 5 30 3250 <I 700 9 <.01 (.01
HP004A ex 4537 404.0 405.5 8 28 3150 <1 970 14 01 .01
HP004A ex 4538 405.5 407.0 6 28 1360 (1 700 12 <.0.1 <.01
HP004A ex 4539 407.0 408. 5 7 82 2300 (1 1060 12 <.01 '" 01
HP004A ex 4540 408.5 410.0 7 66 1780 <1 1000 5 ".. 01 .... 01
HP004A ex 4541 410.0 411. 5 6 36 900 <I 1500 4 "" 01 01
HP004A ex 4542 411. 5 413.0 10 28 1400 {j 1080 3 .01 .01
HP004A BX 4556 411.5 413.0 12 22 1340 <1 1180 5 .01 .01
HP004A BX 4543 413.0 414.5 7 22 3450 <l 1200 4 <.01 <:.01
HP004A BX 4544 414.5 416.0 11 20 1960 <1 1160 3 .01 01
HP004A BX 4545 416.0 417.5 8 76 940 <1 840 3 <.01 .01
HP004ABX4546 417.5 419.0 6 170 1820 <I 1180 4 <.01 .01
HP004A BX 4547 419.0 420.5 8 240 880 <1 1160 2" 01 01
HP004A ex 4548 420. 5 422.0 12 86 560 <l 1080 6 <.01 '.. 01 .01
HP004A BX 4549 422.0 423.5 8 16 390 <1 730 6 <.01 .01
HP004A BX 4550 423.5 425.0 5 6 140 <1 85 4 <.01 . 01 ~
HP004A ex 4558 423.5 425.0 5 6 175 <1 100 6 .01 01 W

o
I--"
o
I--"



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

r 93

APPENDIX 4

HIGH POINT TEM SOUNDING DATA

630102



I Sounding 0389 : Loop HP59
1

I SW OIJf OF l.OOP
!

I le3 ITIDItDOOOOODO
OOO

[JI'aw

a 0
t 0
e

t
1
M199
e

~a
p rp

~r
19 ~e

s 1

tiMe (Msec)

APP. RES .•ORMULA IS KAUFMAN
Q values for cl,. 1-40 are:

usee.

630103

200

199

LATE-TIME FORMULA.

B=
o

amp. T/O 217
Hz •

03800E

191

24
".' 1::.
L ~

0380

076001,

TEM

('

.1

I
CODE [, CLIENT:

I ARE.~:
PROJECT & 1.0.:
SOUNDING:

I CURRENT
T>: 'REQ
LOOF CENTRE:

I
Rx LOCATION:
SURVEYED BY:
A= 200
OFFSET FOR OUT-LOOP RDGS

I [lATE: [lA,TE
LOC~TION:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



630104

217

200

T/O

199

LATE-TIME FORMULA.

8=

! I II 1111

o

amp.
Hz.

04000E

19
I I I 11111

1

0400
24

I I ! ! ! II!

Sounding 9499 : Loop HP59
5E OUT Or I.00P

00
DO

OlttoOOOQDOOOO 0

.1

I

I
I

1le3

a
t
e

t
I
M199
e

APP. RES. FORMIJLA IS kAUFMAN
Q value.::. for Gr,. [-40 are:

CODE & CLIENT:
AREA:
PRO.) ECT & I. D. :
SOUNDING:
CURF;ENT
Tx FREQ
LOOF' CENTRE:
Rx LOCATION:
SURVEYED ElY:
A- 200
OFFSET FOR OUT-LOOP RDGS
DATE: DATE
LOCATICIN:

I
I
I
I
I
I
I
I
I
I
I
I
I
I a

p
I p

I re 19
I 5

I
I
I



IJ ~. e G •

630105

217

200

T/O

[JI'aw

199

B=

LATE-TIME FORMULA.

(1

amp.
Hz •

03800E
03800E

19

Loop HP59
IN LOOP

1

24

o

0380

25
07800N
07800N

o

Sounding 9389

TEM
200

OUT-LOOP ROGS
[>AT E

I .0. :

FORMULA IS KAUFMAN

.1

PR(lJ ECT &,

r
e le3 ~

SIL.._....J,t_i_~el..J-~~.lJ~~u.~>W!~IJ...i......L.....J,I..l.!.L.I IWIIJ.LII......l....l-!wil.ull.u.!II-I_

CODE <, eLI ENT:
.~R E.~ :

Q values for ell. 1-40 ar~:

SOUNDING:
CURRENT
Tx FREQ
LOOP CENTRE:
Rx LOCATIOI,:
',URVEYED BY:
~=

OFFSET FOR
DATE:
l.OCA.T iObl:

I
I
I
I
I
I
I
I
I
I
I
I
I
I a

I ~

I
I
I
I
I



630106

2 17T/O

199

LATE-TIME FORMULA.

o

amp.
Hz.

03':'00E

19

Loop HP59
NW OUT - Of -lOOP

1

25

03':'0
24

07800N

Sounding 9369

TEM
200

OI.lT- LOOf' RDCiS
DATE

0,

~
I

L

~ I
~ 199r

5 1,_...L..-J....l..WJJ.L-..L..U-l.l.Wl.-J...U.J.W.IJ._
tiM~ (MS~C)

I I I ! II iI I I I ! I!I! I I I I ! II!

A=

PROJECT ,~~ I .D.:
SOUN[)ING:
CURRENT
T:--: FREQ
LOOf' CENTRE:
R.>: Li)CATION:
SURVEYED BY:

I
I CODE « CLIENT:

AREA:

I
I
I OFF',ET FOR

DATE:
LOCATiON:

I AfP. RES. FORMULA IS· KAUFMAN
Q vaiuE's f'Jr ch. }-40 are:

I
I
I
I 11~4

a
I t

~

I t
1

I M1~3
~

I
a

I P
P

I
I
I
I
I



usee.

630107

200

199

B=

LATE-TiME FORMULA.

amp. T/O 217
Hz .

03800E

o

191

0380
24

25
08000N

TEM

,1

I

Sounding 9389 Loop HP59
Nl: ()llT- OF - LOOP

1 le3 [J'aw

~DDODDDDDa
t
e

t
1
M199
e

a
p
p

~

e 19
5

tiMe (Msec)

APP. RES. FORMULA is kAUFMAN
Q valut:!s for ch. 1-40 are;

CODE So CLIENT:
AREA:
PROJECT" 1.0.:
SOUNDING:
CURRENT
Tx FR EQ
LOOP CENTRE:
Rx LOCATION:
SliRVEYED BY:
A= 200
OFFSET FOR OUT-LOOP RDGS
DATE: DATE
LOCATION:

I ooe S0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



u sec.

630108

200

T/O

[JI'aw

109

E=

LATE-TIME FORMULA.

arnp.
Hz .

03800E

19

: Loop HP51
SIN OiJ1~Of·LOOP

RDGS

1

0380
27

25
07800N

Sounding 9389

TEM

200
OUT-LOOP

DATE

,I

CODE; CLIENT:
AREA:
PROJECT & 1.0.:
SOUNDING:
CIJRROH
Tx FREQ
LOOP CENTRE:
R,. LOCATION:
SURVEVE{) BY:

A=
OFF"ET FOR
DATE:
LOCATION:

·',
I
I
I
I
lAPP. RES. FORMULA IS kAUFI'1AN

Q values for ch. 1-40 are;

I
I
I
I I 1e3

a
I t

e

I t
•
1

I M199
I e

a
I p

p

I r

I ~ 19

I
I
I



CODE ~< CLi ENT:

•
AREA:
PROJECT" I .D.:
~,OU~·jDIN(;: :~1400

•

CURRENT 27
Tx FREQ 25
LOCiP CENTRE: O~30CJON

R~ LOCAT ION:

• ;~RVEYED BY: ~~~
OFFSET FOR (lUT-lOOP RDGS

•
DATE: DATE
L(l(ATION:

amp. T/O
Hz.

iJ4000E

B=
o

228

200

630109

usee;.

•

APf'. RE". _FORMUL,A r'o _KAUFMAN
(I '''ollJe::, tor ch. 1-4U BI-e:

LATE-TIME FORMULA .

Loop UPS1
se OOf-Of-LOOP

[NW

100191

Sounding 9499

,1

:.

•
• 1e3•~t
• e

• t:1

• : 199

• a•~
• re 19

• s

•
••



630110

us,=,c.228

200

T/O

199

LATE-TIME FORMULA.

8=

amp.
Hz .

O~;800E

03800E

:]

19

Loop HP51
JIll LOOP

1

27
0380

25
O:?,OOON
08 GOON

Sounding 9389

T E~'1

200
OUT-LOOP RDG5

DATE

,1

I .
CODE & CLI Eln:
AREA:

I PRO J E CT E. I. D. :

50UNDING:

CURF~ENT

I
Tx FREQ
LOOP CENTRE:

R. LOCATION:
~,URVEYED BY:

I A~
OFF'oET FOR

DATE:I LOCAT ION:

APP. RES. FORMULA IS KAUFMANI Q values for ch. 1-40 are:

I
I
I jle3

I t
I ~

I ~
I : 199

I ap
I p

I ~ 19
s

I
I
I
I



usee.

630111

228

200

T/O

oraw

199

LATE-TIME FORMULA.

amp.
Hz.

O;f-OOE

([

19

Loop HP51
NW Our-Of-LOOP

k.A.UFMAN

RDGS

1

27

o-~~ f~, (I

25
OSOOON

TEH

DA TE

,1

AFF'. RE-;.

•
1 . '"CODE & GLl ENT:

AREA:
FRO..JECT " I.D.:
:.OUND INC;:
CURRENT
T_~: FREQ
lOOP CENTFE:
Rx L(lCP.TION:
,,; 1.1 RVEVE D E: V:
A=
OFFSET FOR OUT-LOOP
DATE:
LOC.ATiON:

I
I
I
I
I
I Q val'-'~5 fc,r cil. 1-4!) a!'~:

I
I

I Ile3
I at
I !
I ~
I : 199

I a
p

I P

I : 1/
I S

I
I
I



I i I I I1III iii Illill I I I III Iii

Sounding 9389 Loop HP51
NE" OUT-OF -l.eop

11e3

\
O'aw

a
t
e

Oro 0
t 00000000
1
M100
e

a
p
p

r
e 10
s

tiMe (Msec)

APP. RES. FORMULA is kAUFMAN
Q values for ·:.:h. 1-40 or.:-:::

usee.

630112

199

200

LATE-TIME FORMULA.

amp. TiD 228
H=.

o

10

RD~~ S

1

27

08200N

0380

.1

1r·I
CODE & CLIENT:
AREA:I PROJECT & I. D.:
SOUNDING:
CURRENT

I T:., FREQ
LOOF' CENTRE:
R:< LOCATION:I ~~RVE'lED BY: ~,;~;

OFFSET FCIR OUT-LOOP

I
DATE: OAT E
LOCATION:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Q vEilue~, for ,:;h. 1-40 are:

630113

lJsee.1 ',2

200

T/D

[Yaw

199

B=

amp.
Hz .

03800E

LATE-TIME FORMULA.

o

19

LOOP 52
Sw ocJr -oP- LOOP

KAUFMAN

1

O:?, f: I)

2 J

08300N

Soundi ng 9389

.1

1 ....- ~

AREA:
F'ROJECT ,s r. D.:
SOUNDING:
CUF;RENT
Ix FREQ
LOOF' CeNTRE:
R~ LOCATION:
SURVEYED BY: fEH
A" .'00
OFFSET FOR OUT-LOOF RDGS
DATE: DATE
LOCATION;

I
I CODE E~' CLiENT:

I
I
I
I APP. RES. FORMULA IS

I
I
I
I 1le3

I t
e

I ­
t.

I ~ 199
I e

I :
I P

r

I : lit
I
I
I



U5':-C.

630114

192

200

T/O

Draw

199

LATE-TIME FORMULA.

B=
o

amp.
Hz.

03800E
03800E

19

LOOP 52
IN LOOP

1

2 I

083CiON
TEH

Sounding 9389

.1

. or 105

Q values for c.h. 1--40 are:

CODE " CLl ENT:
AREA:
PRO J E <: T (~ I. D. :
SOliNDINt..~;

CURRENT
h, FREQ
LOOF' CENTRE:
Rx LOCATION:
SURVEYE.D 8Y:

I
I
I
I
I A= 200

OFFSET FOR OUT-LOOP FDGS
DATE: DATEI L()(PTIO~~:

AfP. i':E:3. FORHULA 1'3 KAUFMAN

I
I
I
I 1le3

I t
I ~

t

I ~ 199
I e

I ~
I P

r
I e 19

s
I
I
I CODE & CLIENT:



t.J sec.

Llsec.

630115

1 '3 2

200

T/O

[Jaw

LATE-TIME FORMULA.

LATE-TIME FORMULA.

8=
o

amp.
Hz .

03800E

HP5'2.
NE OUT- OF- LOOP

2 I
25
08300N

Sounding 9389

TEM
200

OUT- LOOP RDGS.
DATE

Ulilll ~1tl\1l'U

lOGI
I CODE & CLIENT:

AREA:

I
PRO J ECT .& I. D. :
';(lUNDING; 0380
CURRENT
h. FREQ

I LOOP CENTRE:
Rx LOCATION:
SURVEYED BY:

I ~;FSET FOR
DA TE :
LOCATION:

lAPP. RES. FORMULA I S kAUFMAN
Q values for ch. 1-40 are:

I
I
I
I 11e3

I t
e

I ­
t.

I ~ 199
I e

I ~
p

I r
I ~ Ii

~-+'~-++~Ir-+-++++tHt--+++-H+H::-...-.t

I 11'1"~~~~~~~~~LII'f~~GS
l

APP. RES. FORMULA IS KAUFMAN
Q values for ch. 1-40 are:

I



usec.

630116

1 33

200

T/O

199

LATE-TIME FORMULA.

o

amp.
H, .

03800E

19

lOOP 53
'SW our~OF~LOOP

[JI'aw

RDGS

1

0380
1 7

TEM

08500N

Sounding 9389

,1

-£ ........

J. 'J .;

APP. RES. FORMULA IS KAUPMAN
Q velu~::-· ft:;ir ch. 1-40 are:

t.
1

"199
e

CODE ,~ CL lENT:
AREA:
PRO.JECT & LD.:
'30UNDING:
CURRENT
Tx FREQ
LOOP CENTRE:
Rx LOCAT ION:
"URVEYED E:Y:
A= 200
OFFSET FOR OUT-LOOP
a.ATE: DATE
LOCATION:

I
I
I
I
I
I
I
I
I
I
I
I
I
I a
I P

P

I ~
I ~ 19

I
I
I



IJ ::. e G •

630117

200

[Fat!

o

LATE-TIME FORMULA.

amp. TjO 193
H: .

03800E

lOOP 53
IN LOOP

19 199

RDGS

1

200

0:380
1 7

25
O:3~)OON

TEM

ffi SOllndi ng 9389

.1

CODE & CLIENT:
AREA:
PRO J ECT &. I. D. :
SOUNDING:
CURRENT
Tx FREQ
LOOP CENTRE:
Rx LOCATION:
SURVEYED 81':
A=
OFFSET FOR OUT-LOOP
DATE: DATE
LOCATION:

I
I
I
I
I
lAPP. RES. FOR:~ULA I '3 KAUFMAN

Q values for ch. 1-41) ar'e:

I
I
I
I 1le3

I t
e

I ~
t

I ~ 199
I e

I ~
p

I ~
I e 19

s

'.
II
I



LIese-C.

630118

200

[1aw

199

LATE-TIME FORMULA.

o

amp.
Hz.

03800E

19

LOOP 53
NE wr -Of ~ LOOP

1

25

200
TEt-i

0380
17

08500N

Soundi ng 9389

.1

I ;I' 1, t;

I CODE & CL lENT:
AREA:

I
PROJECT &- I .D.:
SOUNDING:
CURRENT
Tx FREQ

I LOOP CENTRE:
Rx LOCATION:
SURVEYED BY:

I
A=
OFFSET FOR OUT-LOOP RDGS
DATE: DATE
LOUTION:

lAPP. RES. FORMULA I S i<AUF:~AN
Q values for ch. 1-40 are:

I
I
I
I 1le3

I t
e

I -
t

I ~ 199
I e

I :
I P

~

I e 19
s

I
I
I



LOOP 5\f-
sw oJ.' OF, LOOP

630119

U5ec.2 1 1

200

T/(>

[NW

199

B=

LATE-TIME FORMULA.

o

amp_
Hz.

03800E

191

0380

200

25
08700N

TEI1

Sounding 9389

I
I CODE & CLIENT:

AREA:

I
PROJ ECT & I. D. :
SOUNDING:
CURRENT
Tx FREQ

I LOOP CENTRE:
Rx LOCATION:
c,URVEYED 8Y:

I
A~

OFFSET FOR OUT-LOOP RDGS
DATE: DATE
LOCATION:

I APP . RES. FORt1U L A is K AU Fe1AN
Q values for ch. 1-40 aloe:

I
I
I
I l 1e3

I t
e

I -
t

I ~ 199
I e

I ~
I P

~

I e 19
s

I
I
I



usee.

630120

2 11

200

T/O

Cfaw

100

LATE-TIME FORMULA.

8~

arnp.
Hz.

03800E

19

Lco? 5'1'
IN LOOP

1

;; '~,

" "

0380

25
08700N

Sounding 9389

T EI'1
200

OUT-LOOP RDG~;

DATE

FORMULA I S KAUFMAN

.1

t,
1
M199
e

Q values for ch. 1-40 are:
APP. RES.

CODE & CLIENT:
AREA:
PROJECT & I.D.:
SOUNDING:
CURRENT
Tx FREQ
LOOP CENTRE:
Rx LOCATION:
SURVEYED BY:
A=
OFFSET FOR
DATE :
LOCATION:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I a

p
I p

I ~
e 19

I S

I
I



630121

IJcsec.2 1 1

200

TIO

[)t'aw

199

B=

LATE-TIME FORMULA.

I I II! III

o

amp.
Hz.

03800E

19

LOOP 5\f-
NE" OU"~Of- LOOP

I ! I I! III

1

25

03E:O

08700i~

TEM

! I II ill!

Sounding 9389

200
OUT-LOOP RDGS

DATE

,1

CODE & CLIENT:
AREA:
PRO J EC T & I. D. :
SOUNDING:
CURRENT
T x FREQ
LOOP CENTRE:
Rx LOCAT ION:
~.URVEYED BY:
A=
OFFSET FOR
DATE :
LOCATION:

I
il
I
I
I
lAPP. RE';. FORMULA I" K!,.I)FI~!'.I,j

Q values for ch. 1-40 are:

I
I
I
I 11e3

I f
e

I -
t

I ~ 199
I e

I ~
p

I ~
I e 19

5

I
I
I



630122

useG.204

200

T/O

199

LATE-TIME FORMULA.

B=
o

amp.
Hz.

8500N

19

i I III iill I I I II IIII

: Loop 55
sw our-Of-LOOP

1

8500

200
rEM

20
25
03400E

Iii IIIIII

Sounding 8500

,~
DO

DO
o
O~ 0

DODO

lJ3
CODE & CLIENT:
AREA:
PRO.JE CT & 1. D. :
SOUNDING:
CURRENT
Tx FREQ
LOOP CENTRE:
Rx LOCATION:
SURVEYED BY:
~. =

OFFSET FOR OUT-LOOP
DATE: DATE
LOCATION:

I
I
I
I
I
l

APP. RES. FORMULA 1'. KAUFMAN
Q values for ch. 1-40 ar6:

I
I
I I le3
I a

t
I e

I r

I : 199

I a
p

I p

I r
e 19

I S

I
I
I



630123

use.:::;.204

200

TjO

199

LATE-TIME FORMULA.

B=
(I

amp.
Hz.

8700N
870 ON

191

8700
20

25

DIIIIIIII 111111111 111111111

.~unding 8199 Loop 55
[l IN LOOP

1] [JI'aw

~D
DO

DO
DO

000000

03400E
03400E
T Er~

200
OUT-LOOP RDGS

DATE

,1

I COD E i, CaLi 4>- :
AF: EA:

I PROJECT & 1.0.:

SOUNDiNG:

CURRENT

I Tx FREo

LOOP CENTRE:

R, LOCATION:

,::URVEYEO 2:Y:I A=
OFF';ET FOR
Di-\ TE :I LOCATION:

APP. RES. FORMULA IS KAUFMANI Q VE.!lLl~::. fer ch. 1-40 are:

I
I

I 11e3

I a
t

I ~

I t
I : 199

~

I ~ t
I p r

I: r
19 r.

I 5

I
I
I



630124

U:5 e,:: .204

200

T/O

100

B=

LATE-TIME FORMULA.

! I! II !I!

o

amp.
Hz.

SgOON

10

: Loop 55
Ne OUT-oF-LOOP

[JI'aw

I I III!!!

1

8gOO
20

TEM

25
03400E

I II! I !II

200
OUT-LOOP RDCi~;

U.A.TE

.1

115

CODE & CLIENT:
AREA:

PRO J E CT & I. D. :
SOUNDING:
CURF:ENT
T:< FRE')

LOOP CENTRE:

Rx LOCATIO~I:

','URVEYED BY:
A=
0"',,ET FOR
[I,liTE:
LOCATION:

I
I
I
I
I
I MP. RE~, _ fORMULA IS KAUFMM

Q ·val1ji::s fi)r ch. 1-40 are:

I
I
I
I 11e3

I t
e

I -
t

I ~ 1SS
I e

I ~
p

I r I
I e 10

s

I
I
I



usee.

630125

ZG4

200

T/O

199

LATE-TIME FORMULA.

8=

amp.
Hz.

8700N

o

19

: Loop 56
sw our-OF- LOOP

RDG~,

1

03400E

8700

TEM

Sounding 8799

,1

... . ~ ...

I COllE .' CL I FJI1L:b
AREA:

. PROJECT & I .D.:

I
SOUNDING:
CURRENT
Tx FREQ
LOOP CENTRE:

I Rx LOCATION:
SURVEYED BY:
A~ 200
OFFSET FOR OUT-LOOP
DATE: DATE
LOCATION:

I
I APP. RES. FORMULA IS KAUFMAN

Q vellJes for ch. 1-40 art?::

I
I
I
I ~ 1e3

I :
I i.

1
I M199

e
I a
I Pp

I r

I ~ 19

I
I
I
I



CODE & CLlENT:

I ·~RE.~: . "1'7
PRO.) ECT & I.-t.:
SOUNDING: 8900

I CURRENT 25
Tx FREQ 25
LOOP CENTRE: 03400E

Rx LOCATION: 03400EI SUF:VEYED BY: TEM

A- 200
OFFSET FOR OUT-LOOP RDGS

I [lATE: DATE

LOCATION:

amp _ T/0
H 2 •

89001,

890 ON

B-
o

2 13 4

200

630126

usee.

l APP. RES. _FORt~ULA 1'3 KAUH1AN
Q values t;)r Gh. 1-40 er~:

LATE-TIME FORMULA.

[JI'aw

19919

Loop 56
IN LOOP

1

Sounding 8999

,1

I
I
I

1le3 l
I a

I :-
I t

1

I : 199

I a

I ~
I ~

e 19
I S

I
I
I
I



630127

u ~ e c .2 b4

200

TIO

Iraw

199

B"

LATE-TIME FORMULA.

o

amp.
Hz .

"'JOON

19

: Loop 56
Nf' ooT ~ OF -lOOP

1

o

\0
DOGoo

25

200

3JOO

03400E

TEM

Soundi ng 9199

liB

.1

CODE ~. CLiENT:
AREA:
f'RO.JEeT (; I. D. :
SOUNDING:
CURRENT
T i F R EQ

LOOf' CENTRE:
R~ LOCATION:
:,:URVEYED BI':
e. "
OFFSET FOR OUT-LOOP RDGS
DATE: DATE
LOCATION:

I
I
I
I
I
I f,F'f'. RES. FORMULA I S KAUFMAN

Q values for ch. 1-40 are:

I
I
I
I ~ 1e3

I :
I t.

1
I MlQQ~

e '
I a
I p

p

I ~
I ~ 19

I
I
I



I f.

630128

8:100
25

25
03400E

I CODE f, CL lENT:
AREA:
PROJECT .';; l. D.:

I SOUNDING:
CURF:ENT
Tx FREQ
LOOP CENTRE:

I R,; LOCAT ION:
SURVEYED BY: TEM
Ao 200

I OFFSET FOR OUT-LOOP RDGS
DATE: DATE
LOCATION:

amp. T/O
Hz •

8900N

8=
o

~-' .~, "
... .:...G

200

U::5t'G •

I AFP, RES. _FORMULA I S KAUFMAN
(J value.=> tor ch. 1-40 are:

LATE-TIME FORMULA.

199191

Sounding 8999 : Loop 57
sw our of lOOP

[ffaw

,1

I
I
I
II 1~3

a
I t

~

I t
1

I M199
~

I a
I P

P

I ~
I ~ 19

I
I
I'



630129

usee.228

20i)

T/O

[Jaw

199

LATE-TIME FORMULA.

B=
o

amp.
H: .

9]OON
51 lOON

19

Loop 57
IN LOOP

1

glOO
25

25
02400E
03400E
TU~

Sounding 9199

~

o
~D 0

0000000

ZOO
OUT-LOOF RDGS;

DATE

,1

Ul 120
CODE & CLIENT:
AREA:
PRO J ECT & i. D. :
SOUNDING:
CURRENT
Tx FR EQ
LOOP CENTRE:
Rx LOCATiON:
SURVEYED BY:
A~

OFFSET FOR
DATE :
LOCATION:

I
I
I
I
I

APP. RES. FORMULA IS KAUFMANI Q value5 for ch. )-40 al-e:

I
I
I I le3
I a

t
I ~

I t
I : 199

I a
p

I P

I ~ 19
5

I
I
I
I



Soundi ng 9399 : Loop 57
NE our of LOOP

11e3 [Jt'aw

a
t
e
•

o~ 0t.
1 0
M199 0000000
e

a
p
p

~

e 19
5

tiMe (lilsec)

APP. RES. FORMULA I',; k,\UFMAN
Q values for ch. 1-40 are:

usec.

630130

LATE-TIME FORMULA.

199

200
I)

amp. T/0 223
Hz.

9300N

19

RDCi'?,

25

9300
25

03400E

TE~1

200
OUT-LOOF'

DATE

121

.1 1

OFFSET FOR
DAT E:
LOCATION:

(ODE & CLIENT:
AREA:
PRO J ECT & I. D. :
SOUNDING:
CURRENT
Tx FREQ
LOOP CENTRE:
R:< LOCAT I ON:
SURVEYED BY:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



usee.

630131

2 1 E,

200

T/O

199

LATE-TIME FORMULA.

8=
{)

amp_
Hz.

3100N

I I I 111111

19

LOOP 5&
SW OlJf of lLlOP

I i I I IIII!

1

9100
28

TEM

05400E

Sounding 9199
I I III1III

,1

122

t

I
.:,1 CODE & CLIENT:

AREA:
PRO.JECT & LD.:II SOUNDING:
CURRENT
Tx FF:EQ

".'1 LOOP CENTRE:
. R;.: LOCAT ION:

SURVEYED 8Y:
A= 2CiO'I OFF'5E1 FOF, OUT-LOOP RDG'3
DI\TE: DATE
LOCATION:

:1 APP. RES. FORMULA IS KAUFMAN
Q values for ch. 1-40 are:

,I
'I
I
I 1le3

I t
e

I ­
t.

I ~ 199

II: ,
~ I

I r
II e 19s
II
I
I



.1 1

AF'F. RE::',. FORr-iULfl. !'~ r,.u.UFM.lq~

Q val u e:s for ': h. 1 - 4 0 a r ~ :

u ~.~ ,:; .

630132

200

199

i.ATE-T!~E F0RM~ILA.

8=
o

amp. Til) 21S
Hz .

9100.,)
qloo...l

19

03400E

034001:

TEH
200

OUT-LOOP R[l(,';
DATE

CODE'" (LIENT:
AREA:
PROJECT !C. 1.0.:

SOUNDING:
CURR ENT
1>. fREO
LOClP CENTRE:
Rx l () CAT J (J r~ :
';URVEYED 8Y:
A~

OFF SET FOR
DATE:
LOCATION:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



111111111 111111111 11111[111

Sounding 9509 lOOP 5~

NE" cor-oF ~ LOOP

usee.

630133

200

•

T/O

[Jraw

199

LATE-TIME FORMULA.

o

amp.
Hz .

'3500N

19

RDGS

1

28
9500

25
03400£

TEM
200

OUT-LOOP
DATE

,I

......... .'i

.1. ".' •" i.±I
I CODE & CLIENT:

AREA:

I
PROJECT & 1.0.:
SOUNDING:
CURRENT
Tx FREQ

I LOOP CENTRE:
Rx LOCATlON:
SURVEYED BY:

I A=
OFFSET FOR
DATE :I LOCATION:

APP. RES. FORMULA I S KAUFMANI Q ,"lues fot" ch. 1-40 are:

I
I

I l 1e3

I t
e

I ­
t

I 1
M100

I e

I ;
I P

r
I e 19

s
I
I
I



630134

202

200

T/O

[J'aw

199

B=

LATE-TIME FORMULA.

o

amp.
Hz.

"'300N

19

LOOP 5Cl
SW ovr Of LOOP

1

1 :I

03400E

3300

Sounding 9399

TEM
200

OUT- LOOP ROC,S
DATE

.1

l
~ .):::;

• ,Il..f

CODE & CLIENT:
AREA:
PROJECT " I. D.:
SOUNDING:
CURRENT
Tx FREQ
LOOP CENTRE:
Rx LOCATION:
SURVEYED BY:
A=
OFFSET FOR
OAT E:
LOCAT IOI'J:

I
I
I
I
I
I APP. RES. FORMULA IS KAUFMAN

Q values for ·.:.:h. 1-40 are:

I
I
I
I 11e3

I t
eI .
t

I ~ 199
I e

I ~
I P

r
I e 19

5

I
I
I



uSr:tC.

630135

202

200

TiO

[NW

199

B=

LATE-TIME FORMULA.

o

amp.
Hz.

9500i~

9500N

19

LOOP 5£}

m IN lOOP

1

25

9500
1')

Sounding 9599

03400E
03400E
TEM
200

OUT-LOOP RDGS
DATE

,1

I
I CODE & CLIENT:

AREA:

I
PROJECT & 1 .D.:
SOUND ING:
CURRENT
Ix FREQ

I LOOP CENTRE:
Rx LOCATION:
SURVEYED BY:

I ~;FSET FOR
DATE:
LOOTION:

I APP. RES. FORMULA IS KAUFMAN
Q value. for ch. 1-40 are:

I
I
I
I l 1e3

I t
eI .
t.

I ~ 100
I e

I :
I P

r
I e 19

s
I
I
I



630136

u -~·e G •202

200

T/O

199

LATE-TIME FORMULA.

B=
o

amp.
Hz.

9700N

19

LOOP 5q
Ni: ~i OF LOOP

1

9700
19

25
03400E

Sounding 9199

TEM
200

OUT-LOOP RDGS
DATE

,1

CODE c. CLIENT:
AREA:
PRO JE CT & I. D. :
SOLINDING:
CURRENT
Tx FREQ
LOOP CENTRE:
R, LOCATION:
:3URVEYED BY:
A=
OFF'3ET FOR
DATE:
LOCATION:

I
I
I
I
I
I

APP. RES. FORMULA I S KAUFMANI Q value5 for ch. 1-40 are:

I
I
I I le3

I t
eI ­
t

I i
M199

Ie
I ;
I P

~

I e 19
s

I
I
I



U 5 e,; .

630137

400

I

TIO

199

B=

LATE-TIME FORMULA.

amp.
H­

0:3700[

u

10

Loop HP69
400M SW
OIJ1 of LOOP

1

25

0370
19

08200N

TEM
400

OUT-LOOP RDGS
DATE

,1

128

CODE & CLIENT:
AREA:
PRO J ECT & j. D. :
SOUNDING:
CURRENT
Tx FREQ
LOOP CENTRE:
Rx LOCATiON:
SURVEYED BY:
A=
OFFSET FOR
DATE:
LOCATION:

I
I
I
I
I
I APP. RES. FORMULA IS KAUFMAN

Q values for ch. 1-40 are:

I
I
I
I 1le3

a
I t

e
I ­

t.
I ~ 199
I e

a
I p

p

I r

I ~ 19

I
I
I



Ij.sec.

630138

34&

400

T/O

[JPaw

,

100

LA-rE-TfI1E FORMULA.

(I

amp.
Hz .

03700E

19

: Loop HP69
300~ svJ
our Of" LOOP

RDGS

1

25

0370
19

08300N

Sounding 9379

TEM
400

OUT-lOOP
DATE

,I

t
1
M199
e

APP. RES. FORMULA IS KAUFMAN
Q values for ch. 1-40 are:

CODE & ClI ENT':
AREA:
PROJECT & I.D,:
SOUNDING:
CURRENT
Tx FREO
lOOP CENTRE:
Rx LOCAT ION:
SURVEYED BY:
A=
OFFSET FOR
DATE :
LOC.ATION:

I
I
I
I
I
I
I
I
I
I
I
I
I
I a

p
I P

I ~ 19
I S

I
I
I



630139

usee.34&

400

T/O

199

LATE-TIME FORMULA.

o

amp.
Hz .

0?700E

19

Loop HP69
IN lOOP

1

0370
1:I

25
08GOON

Sounding 9379

TEM
400

OUT-LOOF RDG<:
DATE

,1

t
1
M199
e

APP. RES. FORMULA IS KAUFMAN
Q values f(jr eh. ']-40 are:

CODE &. CL rENT:
AREA:
FROJECT & 1.0.:
SOUNDING:
CURRENT
Tx FREQ
LOOP CENTRE:
Rx LOCATION:
SURVEYED BY:
A=
OFFSET FOR
DATE :
LOCATION:

I
I
I
I
I
I
I
I
I
I
I
I
I
I a

p
I p

I ~ 19
I 5

I
I
I



usee.

630140

346

400

T/O

199

B=

LATE-TIME FORMULA.

o

.mp.
Hz .

03700E

19

Loop HPb9
300M NE
cur or LOOP [JI'aw

1

25

0370
19

Sounding 9379

TEM
400

OUT-LOOP RDGS
DA TE

.1

CODE & CLIEiH: (
AREA:
PROJECT [. I. D.:
SOUNDING:
CURRENT
Tx FREQ
LOOP CENTRE:
Rx LOCATION:
SURVEYED BY:
A~

OFFSET FOR
DATE :
LOCATION:

••
'.
•
•APP. RES. FORMULA IS KAUFMAN
• Q values for ch. 1-40 are:

•
•
• 1b3

• t ~•~

•~
• : 199

• ap

• p

• ~ 19

• s

•
•
•



: Loop HP60
LfOO.... NE

Qor OF LeoP [JI'aw

630141

useG.

400

1
~.,

1
1

I
1

100

LATE-TiME FORMULA.

B=

! ! ! 11 !I!

amp.
Hz.

03700E

o

I I 1/ i /11/

10
I I I ! i !/I

I / / / //1/1

1

0370
1'3

25
O'jOOON

132

! ! ! !!!II

I I i 1111/1

T Ei1

400
OUT- LOaF RDG':,

OAT E

.1

CODE K CLIENT:
AREA:
PROJECT & I.D.:
SOUNDING:

CURRENT

Tx FREQ
LOOF CENTRE:
Rx LOCi'.TION:
SURVEYED BY:
A=
OPF,:ET FOR

DATE:

LOCATION:

I
I
I
I
I
I AFP. Rh. FORMULA IS kAUFMAN

Q values f(lr ch. 1-40 are:

I
I
I
I 1le3

a
I :
I i

1
I M100 ~
I e ~

r
I ~ t

p I

I r

I ~ 10

I
I
I



630142

8700
20

b. 25
(J3:300E

400
OliT-LOOP

Ol'TE

346

400B=

amp. T/0
Hz •

8l00N

oRDGS

TEM
A~

OFFSET FOR
Dt.. T E ;

• LO(A_TIOt~;

- CODE i, CL I ENf
AREA:
P R:O H CT I> I. D. :
SOUN[)!t~Ci:

CURRENT
- Tx FR:EO

LOOP CENTRE:
- Rx LOCi'.T IOI'J:

'3URVE"yED BY:

I
• APR, RE"., FORMULA IS "AUFMAN LATE-TIME FORMULA.

I
Q va'lues for ch. 1-40 are:

I
!I Sounding 8799 : Loop 61I

I 100M swI

I le3 l IN '4JP
[J'aw

I
I a

\t 0
I e.

t 00 0
I

: lool
ODD 0

000
I e

I a
p

tI p
I
i

I
r

19 ~e
s

II tiMe (Msec)

I .1 1 19 199

I
I



U3ec.

630143

:34 G

41) 0

T/O

[ll'aw

199

LATE-TIME FORMULA.

8=

I I I IIII!

o

amp.
Hz.

881J0N
8 e:) ON

o

o

19

Loop H
CEN1"'R~

IN LOOP

I I I 11111

1 '.; 4

1

I'

I II Ill!

Sounding 8899

8800
20

&.25
03300E
0::300E
TEM

400
OUT-LOOP RDCiS

DATE

.1

CODE & CLI ENT:
AREA:
PRO J E CT (; I. D. :

SOUNDING:
CURRENT

Tx FREQ

LOOP CENH:E:

Rx LOCATION:

SURVEYED BY:
A~

OFF",ET FOR

DATE:

LOCATION:

I
I
I
I
I

APP. RES. FORMULA I S KAUFMAN

Q "/dlues for ch. 1-40 a'-r;::

I
I
I
I j1e3

I t
e

I ­
t

I i
M199

I e

I ;
I p

~

I e 19
s

I
I
I
I



usee.

630144

400

T/O

[JPaw

199

8=

LATE·TIME FORMULA.

o

amp.
Hz.

S900N

19

: Loop 61
lOOt>' NE
IN LOOP

1

.
l

8900
20

5.25

\ 0
On., 0

"UOOOO

03300E

Sounding 8999

TEM
400

OUT-LOOP RDGS
DA TE

CODE &. CLIENT:
AREA:
PROHCT [, I. D.:
SOUNDING:
CURRENT
T" FREQ
LOOP CENTRE:
R" LOCATION:
';URVEYED 8Y:
A=
OFFSET FOR
DAT E:
LOC.',TION:

I
I
1
I
I

APP. RES. FORMULA IS KAUFMANI Q valu"s for ch. 1-40 al'e:

I
1

I I 1e3

I a
t

J ~

I ~
J: 199

J a
p

~ p

~

] e 19
s

~

]

~

J



usee.

630145

345

400

TIO

LATE-TIME FORMULA.

I I IUIJI

(I

amp.
H:: .

31CiON

o

19

Loop 61
3001'\ 1'l6
cxrr 0 f" LOOP J

CW'aw ~

I ! I 11111

136

1

3100
20

6.25
03300E

I I I II III

Sounding 9199

TEM
400

OUT-LOOP RDGS
DATE

,1

CODE & CLIENT:
AREA:
PRO.JECT & I. D.:
SOUNDING:
CURRENT
Tx FREQ
LOOF CENTRE:
Rx LOCATION:
SURVEYED BY:
A=
OFFSET FOR
DATE:
LOC-A,TION:

il
t
1

I
M199
e

II a
p

I p

II
~

e 19
s

I

••
I
II

,I
il
:1
I
I

APP. RES. FORMULA IS KAUFMAN,I Q valuE's for ch. 1-40 are:

I
I
'I 1le3

I t
I !



630146

U5ee.345

400

amp. TiO
Hz.

~] 2 0 ON

LATE-TIME FORMULA.

o

1
~ .;,..,,­

- I

9200
20

5.25
03300£

TEM
400

OUT-LOOP RDGS
DATE

I CODE [, CLIENT:
AREA:

I PROJECT & I .D.:
SOUNDING:
CURRENT

I
Tx FREQ
lOOF CENTRE:
R, LOCATION:
SURVEYED E:Y:

I A=
OFFSET FOR
DATE:I LOUd I ON:

APP. RES. FORMULA IS KAUFM.ANI Q "31,-,e" f,or ch. ]-40 are:

I
I
I 11e3

I f
I ~

I t
K199

I e

I a
p

I P

I ~ 19
s:.

:1
I
I

Sounding 9299 : Loop 61
\j'OO M '"E"

00. of" LOOP[1'aw

,1 1



I 630147

20
8800

&.25
03300E

usee:.336

400

amp. T /0
Hz.

8800N

o

I CODE & CLlENT:
AREA:
PRO.JECT & [.D.:

I
SOUNDIN.G:
CURRENT
Tx FRE(~

LOOP CENH:E:

I Rx LOCATION:
o'URVEYED BY: TEr~

A= 400

I
OFFSET FOR OUT-LOOP RDGS
DATE: DATE
LOCAT[ON:

l APP. RES. FORMULA IS kAUFMAN
Q values for ch. 1-4(! ar.o::

LATE-TIME FORMULA.

Loop 62
LiDOM sV'Jo001" Of I.OOP

oraw

19919

Sounding 8B99

.1 1

I
I
I
I ~ le3

I :
I t.

1
I M199

e
I a
I p

p

I ~
I ~ 19

I
I
I



I C' 139 630148

336

400

T/O

100

LATE-TIME FORMULA.

B=
o

amp.
Hz.

8900N

19

: Loop 62
&:OMS""
(OUT Of' W:>P []l'aw

1

8900
20

E.. 25
03.300E

Sounding 8999

TEM
400

OUT-LOOP RDGS
DATE

.1

CODE & CLIENT:

I
AREA:
PRO.JECT &, j. D.:
SOUNDING:
CURRENT

I T:.: FREQ
LOOP CENTRE:
R, LOCATION:
SURVEYED BY:
A~

OFFSET FOR
DATE:
LOCATION:

I
I

APP. RES. FORMULA IS HAUFMANI Q VB"(Uo?5 for ch. t-40 ar'e:

I
I

I le3

I i
t

I e

I ~
I : 199

I a
p

I p

I ~ 19
I S

I
I
I



u5ec.

630149

400

T /e,

199

B=

LATE-TIME FORMULA.

o

amp_
Hz.

'lIOON

o

19

Loop 62
100", Sw
IN LOOP

.. -'• .n.

lolU

RDGS

1

r

20
b. 25
03300E

'lIDO

SOllndi ng 9199

TEM

400
OUT-LOOP

DATE

.1

CODE & ClIENT:
AREA:

PRO.lECT & 1.0.:
SOUNDING:

CURRENT

Tx FREQ
lOOP CENTRE:

Rx LOCATION:
SURVEYED BY:

I
I
I
I A=

OFFSET FOR

DAT E:
LOCATION:

lAPP. RES. FORMULA I S kAI)Fr~AI"
Q values for ch. 1-40 are:

I
I
I
I 1le3

I t
e

I t.
I ~ 199
I e

I ~
I p

~

I e 19
s

I
I
I
I



lJ:5ec.

630150

400

T/O

[fI'aw

199

LATE-TIME FORMULA.

8=
o

amp.
Hz .

9200N
9 Z(lON

o

19

: Loop 62
CENTR~

IN LOOP

141

1

9200
20

Sounding 9290

03300E
03::(' 0 E
TEM
400

OUT- LOOP Rr,GS;
CIA TE

,1

CODE & CLl ENT:
AREA:
PROJECT & J.D.:
SOUNDING:
CURRENT
T, FREe
LOOP CENTRE;
R, LOCATION:
SURVEYED BY:
A~

OFFSET FOR
DATE:
LOCATION:

I
I
I
I
I

APP. RES. FORMULA IS kAUFMANI e values for ch. 1-40 are:

I
I
I 11e3

I t
I ~

I :
I : 199

I a
p

I P

I ~ 19
s

I
I
I
I



APP. RES. FORMULA IS KAUFMAN
Q values for ch. 1-40 are:

Sounding 9300

'02; (I I)

;~ 0
G. 25
03300E

IJ 5 e (: .

630151

400

T/O

LATE-TIME FORMULA.

o

amp.
Hz .

':J300N

Loop 62
100"" NE
1N LOOP

142I
CODE ,s< CLI ENT:
AREA:

I PRO,lECT,~ I.D,:
SOUNDING:
CURRENT

I T,., FREQ
LOOP CENTRE:
Rx LOCATION:

I
SURVEYED BY: TEM
A- 400
OFFSET FOR OUT-LOOP
DATE: DATEI LOCAT I oI'! :

I
I
I

,1 1 19 199



usee.

630152

336

400

T/O

199

LATE-TIME FORMULA.

o

arn p .
H: .

9')OON

o

19

: Loop 62
'!:IJO"" I'lC
our of ~p

l1aw

1

20
S. 2 I)

03300E

9500

~ounding 9599

TEM
400

OllT- LOOP RDG~:

DATE

,1

CODE & CLI ENT:
AREA:
PROJECT & r. D.:
SOUNDING:
CURRENT
Tx FREQ
LOOP CENTRE:
Rx LOCATION:
SURVEYED BY:
A=
OFFSET FOR
DATE :
LOCATION:

I
I
I
I
I

APP. RES. FORMULA r,; KAUFMANI Q values for coh. 1-40 are:

I
I
I 11e3

I t
I ~

t
I 1

M199
I e

I ap
I p

I ~ 19
s

I
I
I
I



u:sec.

630153

336

400

T/O

LATE-TIME FORMULA.

8=

o

o

amp.
Hz.

" bOON

19

144

1

" bO 0
20

b.25
onOOE

I I I I I i III I I I III iii t I i II i ill

Sounding 9699 : Loop 62
ttOOM Nt:
our Of' LOOP[1aw

TEM
400

OUT-LOOP RDGS
DATE

.1

f 1
r 1

19 ~ ~
I tiM~ (Ms~cl I
L..1_....J..-l....I1...I!..J,1J,l1lJ.l11l..1-l....II...II..J,!,j.,I!1J.l11l..!.-I._ll...lul,j.,lIII.l.lIIu.,,1__I

199

SOUNDING;

CODE & CLIENT:
AREA:
PRO.lECT " ! ,D.:

t
1
M199
e

CURRENT
T< FREQ
LOOP CENTRE:
Rx LOCATION:
SURVEYED BY:
A=
OFFSET FOR
DATE;
LOC.ATION:

APP. RES. FORMULA IS KAUFMAN
Q values fc.r Gh. 1-40 are:

I
I

I

11~3 ~
a ~

: ~

I
I
I
I
I
I
I
I
I
I
I
I
;1
I a

p

I P

I ~
s

II
I
I
I



I
Sounding 9959: Uef F6 : Uefs, F6

630154

I
1e4 ,

14 r.1 CMOdelI

I
I t tfie1

~ tt
I u

e t
I ale) t

'-mamMooOO
I

p
p

I ~

e

I s

I
199

ti",e (",sec)

I
I

,1 1 19 199
I.L.

SOUNDING: 0050 : Vers F6 ..:i
0

I 0050 : , 07800N, 03BOOE. In

LOOP CORR A5/A8 ELEe MODEL E/W 8LYR i3PTS 0
0

I
~ 846 ohm. rn * 241 m. l\ 946

I 241 m.

I It 455 Dhm.m 255 m. ~ 455

a * 496 m,* 975 onm.m ;.< 975

I E- 1%
STO ERR= 1.3%: S= 1 S S- 1S

I
I



630155

W
<t....
In
o
o

f! 205

~ 771

[Model

tfie Id

19919

* 3B1 ffi,

;,; 280 nL

1

111 I I 1111111 I 11111111

Sounding 9951 : Vep E2 : Veps, E2

.1

f! 205 Dnm,m

* 771 ohm,m

19

--------* 280 m,

SOUNDING: 0051: Ver5 E2
0061 : , 08000'~, 03BOOE.
LOOP CORR AS ELEC MODEL N!8 3LYR 14 PTS

r
e
s

a199
p
p

t
r
1I
e

I \.t\Q

I le3

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I --------'* 661 m,

( 856 onm, fI1.1

I STD ERR- 3,4%; S- 2 S

I



SOUNDING: 0051: 'Ie r5 E6
0051 : , 08000N, 03800E.
lOOP CORR A3 ElEC MODEL E/W 3lYR 13 PTS

630156

w
<:(....
In
o
o

* 624

19919

* 39B m.

* 2:32 m.

1

[MOdel

'~I~!!
+field

J

1,

( 818 Ohm.m)

* 62.<:1 Dhm.ffi

if 217 ohm.m

19

1e3

--------* 630 m,

--------* 232 m.

srD ERR- 2,7~; S- 2 S

a199
p
p

1\.\1. '''''-'''''-T"""IT'"I'jI"!'Til""1I11r--T"j""T'"jTTlI'lTl'11iTT""II--'!I"""li""'inT!i j'l'TT'j11-----'

Sounding 0051 : lkr E6 : Vers, E6
I
I
I t

r
I Ue

I
I
I r

e
I S

I
I
I
I
I
I
I
I
I
I
I



630157

ll..
-:(
(\J
In
o
o

( 4971

E- 2%
s- 9S

~ 743

~ 21.6

109

* 46B m.

* 19B m.

* 272 m.

Sounding 0052: Ue~ F2 : Ue~s, F2

[Model

tfiel

IISTD ERR- 1.6%: S- 9 S

I 1e3

I

-
~
~ 190

I

­
i 19

I
I

I

.1 1 19

ISOUNDING: 0052: Vers F2

I ~~5~ CORR ~IB~~5ELo~C~~Ni4PTS

I * 743 Dhm.m

II-------* 272 m.

II *21.6 onm,m

II (487 ohm,m)



I ' ~~
I 1 I I I 11\11 I I I 1III11 I I I I1II11

').. Sounding 9953 : Uer F2 : Uers, F2 630158

I le3 [Mode I~

I tfiel~
t

I ~r
u

jI e

I a 199 ffim t
mmffi~~o

~

p ~I p
~

I l'
e
s

I 19

I tiMe (Msec)

I .1 1 19 199

I l.L.
SOUNDING: 0053 : Vers F2 -«

(IJ

I
0053 : I 03800E, OB500N, lC1

0LOOP CORR A2 ELEC MODEL 3LYR 15PTS 0

I (1882 ohm, m) * 2,44 m, (1882)

I * 2,44 m,

I *21.3 ohm,m * 206 m, II 21. 3

* 450 111,

I ( 494 ohm, m) ( 494)

I STO ERR= 5,9%: S= 10 S E- 6%
S· 10S

I
I



630159

( 495)

E- 2%
s- 95

li 22.0

199191

Sounding 9954: tiel' F1 : Vel's I F1

[Model

+fiel

,I

19::l1l ohm,m

~ 22.0 ohm,m

( 495 Ohm, m)

19

SOUNOHJG: 0054: Vers F1
0054 : , 03800E, G8700N,
LOOP CORR A3 ELEC MODEL 3LYR 1BPTS

* 207 m.

--------* 207 m

;\ 188 m.
--------* 395 m,

STO ERR: 1,6%: 5= 8 5

I
I
I
I
I
I
I
I r

e
I S

I
I
I
I
I
I
I
I
I
I
I



,,- "\

I'· 1~"'

So ding 9055 : Uep F2 : Ueps, F2 630160

1
~odelle3

1
+fiel

1 t
p

1 u
m~ +e
~~~~~D1 a199

1
p
p

1 r'
e

1 s

1
19

tiMe (Msec)

1
1 .1 1 19 199

LL
SOUNDING: 0055 : Vers F2 <:(

l!l

1 0055 : , 03400E, S700N , l!l

LOOP CORR A3 ELEC MODEL 3LYR 15PTS 0
0

1
1 (2804 orlm, m) * 321 m, (28041

1 * 321 m,

1 :.; :37.5 onm,m * 237 m, ~ 37,5

* 557 m,
1 330 ohm,m E}~

1
s- B5

8m ERR- 7,1%: S- es

1



I"
.1> ... '\
~. 630161

1
Sounding 9956 : Ue~ El : Ue~s, El

1 le3 ~odel

1 t
+fiel

1
~

u
e

ffi~ +I a 199 ffiffi~~D
1 p

p

1 r

1
e
s

1 19

1
tiMe (Msec)

1 .1 1 19 199

SOUNDING: 0056 : Vers E1
w

1
-::(
(0

00Ei6 , 03400E, B700N . 1!1

LOOP CORR A4 ELEC MODEL 3LYR 1BPTS 0
0

1
1 (2892 ohm, rnJ 1\ 290 m, (26921

1 1\ 280 m.

'* 19.5 ohm.m * 165 m. ?t i9.5

1 * 455 m.
( 477 ohm. m) ( 477)

1 E- i~STD E~R- 1. 1%: S- 9 S

1 s- 9S

1



eJC~

I
\.

I I I I I i1111 i I I 111111 I I I 111111

Sounding 9957 : Ue~ Fl : Ue~s, Fl 630162

I
I

le3 [Model

I t
+fiel

r
I u

e +
I a 199 W~~~ffi~D
I p

p

I r
e

I s

I
19

I
tiMe (Msec)

I .1 1 19 199

SOUNDING: 0057 : Vers Fl
IJ..

I
«

00Ei7 : , 03400E, 9100N .
1--
In

LOOP CORR A3 ELEC MODEL 3LYR 18PTS 0
0

I
I

(2282 ohm. m) * 255 m. (2282)

* 255 m.

I 1; 21.9 chm,m * 130 ro, lI: 21,9

* 385 m,

I ~ 371 Dt~m.m Ii 371

I STO ERR= 5,8%: 5= 6 S
E- 6%

I
s- 55

I





630164

IJ..
-<i
III
In
o
o

505

1904

E- 1%
s- 55

* 26,0

199

+

* 172 m,

Sounding 9959 : Ue~ F4 : Ue~s, F4

~odel

+fiel

505 onm,rn

11e3

It
~
I
~ 199

I
~

~
I 19

I
I ,I 1 19
I SOUNDING: 0058: Vers F4

0059 : , 03JOOE j 95DON .
LOOP CORR SMALL LOOP A3 MODEL 13PTS1------

I
190~ ohm,m

-------* 172 m,

I
if 26.0 DhM.ffi * 122 m,

* 293 m,

I
STD ERR= ,9%: s= 5 S

I
I
I



.... "-'0}...

I 630165
Sounding 9961 : Uef Hl : UeFS, Hl

I
1

1e3
~

[Model

r
tfiel

I
~ t

~

II t
e t
~ 100 ~~&OO

-I,
~e

I
I 19

I
ti",e (",sec)

I ,1 1 19 199
a::

150UHOIHG: 0061 : Vers R1 <:(....
0061 : 03300E, BBDON . (0,

0
F2 0

I
I ~ 1848 ohm.m * 308 m. J! 1848

I * 30B m.

I f 30.0 ohm.m * 225 m. J! 30.0

* 533 m.

I 481 aMI,IT! 4Ei1
E- 1%

I 8TO ERR= 811' ,...- 8 S
s- BS

. III ~ ,,-

I



I I I I 1I111I I I I I1111I I I 11III11

I A tJ1 Sounding 9962 : Ue~ Fl : Ue~s, Fl 630166l. .

I le3 tt
[Model

I
tt thel

I
t t
~

II ~ tooI e I

I a1991 ~~~oooO
p

I p

I
~

e
s

I 19

I tiMe (Msec)

I ,1 1 19 199

I I.i..
50UNDING: 0062 : lfer5 F1 -:(

(\J

0062 03300E, 9200N , (0

I I 0LOOP CORR A2 ELEC MODEL 3LYR 11PTS 0

I (1999 ohm, m) ;I 256 m, (i999)

I ;I 352 m,
17,~ orlm,m 96,8 m, 17,4

I (531 ohm m) ( 531]

I STD ERR= 2, 1% : 5= 6 S

I E- 2%
S- 5S

I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIX 5

DHEM DATA

HIGH POINT AND SOCK CK SOUTH PROSPECTS
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APPENDIX 6

UTEM DATA - SOCK CREEK SOUTH
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UTEM SURVEY al SOCK CREEK SOUTH PROSPECT far B. H . P. - UTAH MINERALS INT.

eanducl.d by LAMONTAGNE GEOPHYSICS. Jab 8903 ba.. fr.q (hz) 33.409 Mar 89

loop no I II ne 3S.80N compon.n\. Hz ••condar-y of 1.1 c:I eh I po I nl nor-In.
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UTEM SURVEY .~ SOCK CREEK SOUTH PROSPECT f., B. H . P. - UTAH MINERALS INT.

c.ndu.~,"d by LAMONTAGNE GEOPHYSICS. J.b 8903 b... f,,". (hz) 33.409 Mar 89

loop no I lIne 3SeeN cOlllpon.n~ Hz ...condarv fl..-Iel en I polnl norm.
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UTEM SURVEY .1 SOCK CREEK SOUTH PROSPECT for B. H . P. - UTAH MINERALS INT.

eondueled by LAMONTAGNE GEOPHYSICS. Job 8903 bo.. free (nz) 33.409 Mar 89

loop no I line 3aBaN compon.n~ Hz secondary fr.ld eh I poln\. norm.
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UTEM SURVEY .\ SOCK CREEK SOUTH PROSPECT for B. H . P. - UTAH MINERALS INT.

conduol.d by LAMONTAGNE GEOPHYSICS. Job 89a3 bo.. fr.q (h%) 33. 4a9 Mar 89

loop no I lin.. 4000N compon.n~ Hz ...eondal"'y fl.ld Ch I poln~ nOl""m.
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UTEM SURVEY a\ SOCK CREEK SOUTH PROSPECT rar B. H . P. - UTAH MINERALS INT.

canduc\ad by LAMONTAGNE GEOPHYSICS. Jab 8903 baae rre. (hz) 33.409 Mar 89

loop no I line 4200N componenl Hz ••condarv fl.ld eh I point. norm.
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UTEM SURVEY 0\ SOCK CREEK SOUTH PROSPECT for B. H . P. - UTAH MINERALS INT.

canduc\.d by LAMON,AGNE GEOPHYSICS. jab 8903 ba.. fr.q <hz) 33.409 Mar 89

loop no I Iln.4400N compon.nk Hz ••ccndarv fl.ld eh I polnk nCl"'m.
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UTEM SURVEY .1 SOCK CREEK SOUTH PROSPECT for B. H . P. - UTAH MINERALS INT.

canduclad by LAMONTAGNE GEOPHYSICS. Job 8903 bo.. fra. (hz) 33.409 Mar 89

loop no I line 4S00N cOlllponenl Hz ••condor-y fl.ld Ch I poln~ nOl"'m.
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UTEM SURVEY al SOCK CREEK SOUTH PROSPECT far B. H . P. - UTAH MINERALS INT.

oanduol.d by LAMONTAGNE GEOPHYSICS. Jcb 8903 be.. fraq (hz) 33.409 Mer 89

loop no' Iln.480eN compon.nk. Hz ••condQry field eh I palnl norm.
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UTEM SURVEY a\ SOCK CREEK SOUTH PROSPECT for B. H . P. - UTAH MINERALS INT.

conduc\ed by LAMONTAGNE GEOPHYSICS. Job 8983 ban fre. <hz) 33,409 Mar 89

loop no I lin. saeaN cClllnponank Hz a4lcondary field Ch I point norm.
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APPENDIX 7

UTEM DATA - TULLABARDINE GORGE
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UTEM SURVEY .~ TULLABARDINE for BHP-UTAH MINERALS INTERNATIONAL

c ....duc~.d by LAMONTAGNE l!. SJV CONS. Job 8903 b••• fr.q <hz) 33.409 MAR 1989

loop no I line 5384600N component. Hz ...condary field eh I conlin. norm.
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UTEM SURVEY al TUlLABARDINE for BHP-UTAH MINERALS INTERNATIONAL

eanduelod by lAMONTAGNE l!. SJV CONS, Jab 8903 baoo froq (h%) 33,409 MAR 1989

loop no t line 538480eN component Hz aec:ondo... y field en 1 poln\ norm.
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UTEM SURVEY .l TULLABARDINE for BHP-UTAH MINERALS INTERNATIONAL

condueled by LAMONTAGNE 8. SJV CONS. Job 8903 be.. fre. (hz) 33.409 MAR 1989

loop no 1 line 53847eeN eemponenl Hz .eecondQr"'Y o('l.ld Ch 1 contln. nQrm.
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UTEM SURVEY al TULLABARDINE for BHP-UTAH MINERALS INTERNATIONAL

conducled bv LAMONTAGNE & SJV CONS. J.b 89133 boee freq <h%) 33. 4139 MAR 1989

loop no I line 53847eeN compononl Hz aecondgrv flold eh I polnl norm.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

630213

I\l
U1
~

38510 E

38520 E

38530 E

38540

385500

UTEM SURVEY al TULLABARDINE far BHP-UTAH MINERALS INTERNATIONAL

canducl9d by LAMONTAGNE & SJV CONS. Jab 8903 ban fr9a (hz) 33.409 MAR 1989

leop no 1 Iln'8 5384800N componen\ Hz secondary flol d eh 1 conlin. norm.



UTEM SURVEY al TULLABARDINE for BHP-UTAH MINERALS INTERNATIONAL

conduded by LAMONTAGNE 8. SJV CONS. job 8903 base freq (hz) 33.409 MAR 1989

loop no 1 lIne 5384800N componenl Hz secondary field Ch 1 poln\ norm.
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UTEM SURVEY 0\ TULLABARDINE foe BHP-UTAH MINERALS INTERNATIONAL

conduc\ed by LAMONTAGNE & SJV CONS. Job 8903 base feeq (n2) 33.409 MAR 1989

loop no I line 5384903N cQmpon.enl Hz secondorv field eh I con\:.rn. norlll.
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UTEM SURVEY ol TULLABARDINE for BHP-UTAH MINERALS INTERNATIONAL

conducled by LAMONTAGNE & SJV CONS. Job 89133 bose freq (hz) 33.4139 MAR 1989

loop no I llno 5384geeN componsnl Hz secondary fIeld Ch I polnl norm.
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UTEM SURVEY ~~ TULLABARDINE for BHP-UTAH MINERALS INTERNATIONAL

conduc\.d by LAMONTAGNE & SJV CONS. Job 8903 b~88 fr8q (nz) 33.409 MAR

loop no 2 line 5384SaeN component Hz ••co".do,..y fIeld en I conlin. norm.
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UTEM SURVEY al TUllABARDINE for BHP-UTAH MINERALS INTERNATIONAL

conducled by lAMONTAGNE & SJV CONS. Job 89<l3 bo.. fre. (hz) 33.4139 MAR 1989

loop no 2 Iln.5384SeeN componen\. Hz eeeondary field eh 1 point nor"l.
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UTEM SURVEY al TULLABARDINE for BHP-UT AH MINERALS INTERNATIONAL

canduclad by LAMONTAGNE Il. SJV CONS, Job 8903 boa_ fro. (hz) 33,409 MAR 1989

loop no 2 Iln.5384geeN componenl Hz .Qcondarv field en I con~ln. norm.
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211 630220
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UTEM SURVEY al TULLABARDINE for BHP-UTAH MINERALS INTERNATIONAL
conducled by LAMONTAGNE <!. SJV CONS. Jab 8903 ba.. f.e. (hz) 33.409 MAR 1989

loop no 2 J ,,,. 5384980N componenl Hz ••cond'arv rl.ld eh t point nor-m.
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UTEM SURVEY 01 TULLABARDINE for BHP-UTAH MINERALS INTERNATIONAL

conducl.d by LAMONTAGNE 8. SJV CONS. Job 8903 boee freq (h,,) 33.409 MAR 19a9

loop no 2 line 538SSeeN cornponenl Hz liIecondol"'¥ f,.ld en I conlin. nor-ln .
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UTEM SURVEY al TULLABARDINE fo, BHP-UTAH MINERALS INTERNATIONAL

.andu.led by LAMONTAGNE & SJV CONS. Job 8903 ba.. f,eq (hz) 33.409 MAR 1989

loop no 2 line 538SaaeN componenl Hz ••condarv field eh 1 poInt norm .
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UTEM SURVEY ol TULLABARDINE for BHP-UTAH MINERALS INTERNATIONAL

conducl.d by LAMONTAGNE 8. SJV CONS. Job 8903 bo•• fr •• (hz) 33. 409 MAR 1989

loop no 2 line 53851eeN component Hz secondary field en f cont-In. norm.


	Cover
	Contents
	Summary
	Location Maps
	Appendix
	Drill Logs

