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The centre of the Hilltop-HD claim group is located on 
Mt. Harry Davis, about 5 km north of the town of Houston, B.C. 
(Figure 1). Access to the area is provided by a road which 
leads to radio towers and an M.O.T. facility on top of the 
mountain. The road is easily accessible to two-wheel drive 
vehicles. Elevations on the property range from about 670 

metres to about 1280 metres. Northern and eastern slopes of the 
mountain are very steep, but elsewhere gentler slopes predomi- 
nate. Most of the area is forested, and no part of the group 
extends above timberline. 

The property consists of five modified grid claims, as 
shown on Figure 1 and listed in Table 1. The HD 1 to 4 claims 
were staked over the pre-existing Hilltop claim. 

TABLE 1 
MINERAL CLAIMS 

Claim Name No. of Units Date Recorded Record No. 
Hilltop 4 17 Nov. 1977 856 
HD- 1 15 21 April 1982 4564 
HD-2 20 21 April 1982 4565 

HD-3 15 21 April 1982 4566 

HD-4 20 21 April 1982 4567 

Eldor Resources Limited is the registered owner of 
these claims, which are being explored under the terms of an 
option agreement with Mr. J.W. Moll, Mr. D. Merkley, and 
Mrs. G. Merkley, all of Houston, B.C. 

Mt. Harry Davis has been prospected by many indi- 
viduals and companies over a period of several decades. The 
Hilltop-HD property was formerly optioned by the Endako Mines 
Division of Placer Development Limited. Some of their results 
have been reported in Bulmer and Peters (1981). and Bulmer, 
Peters, and Buckley (1982). Tipper (1976) shows the claims 
area to be underlain by volcanic rocks of the Telkwa Formation 
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(oldest part of the Jurassic Hazelton Group). The mountain is 
underlain principally by pyroclastic rocks of rhyolitic 
composition; lesser quantities of intermediate to mafic 
volcanics. and some related intrusive rocks also occur. Most 
previous exploration activity was attracted by fracture- 
controlled copper-silver occurrences. Some zinc-lead showings 
are also present; the appearance of some of these suggested a 
stratabound. volcanogenic origin. and led to Eldor's interest 
in the property. The present Eldor grid was designed to cover 
only the area of known zinc occurrences. 

Work in 1984 consisted of a property inspection. a 
topographic survey (Cruickshank. 1 9 8 4 ) .  and sampling of known 
occurrences. The topographic survey was performed in order to 
provide control for a proposed gravity survey. Appendix I11 of 
this report is a detailed analysis of the economic and gravity 
models. and the likely effectiveness of the gravity survey 
(prepared prior to the field season). 

The 1985 field work consisted of a gravity survey ( 9 . 5  

km at 10 m intervals); geological mapping at a scale of 1:2.000 
(about 3 . 8  km );  follow-up of two gravity anomalies with SP. 
VLF-EM. and soil sample surveys; limited additional rock 
sampling; and the completion of two short. llWinkie'l. diamond 
drill holes (total 4 5 . 8  m). All activities except drilling 
were conducted in the period June 20 to July 16. 1985:  drilling 
was undertaken from August 22 to 26. 1 9 8 5 .  Eldor personnel on 
the job consisted of P. Gudjurgis (geophysicist). who conducted 
the gravity survey and all pertinent calculations; and R.D. 
Cruickshank (project geologist) who handled all other tasks 
(with geophysical advice from P.G.). including drill super- 
vision. The diamond drilling was performed with a Winkie drill 
and two-man crew. contracted from Van Alphen Exploration 
Services of Smithers, B.C. 

Geological mapping and gravity surveying were con- 
ducted on all four HD claims (HD1. 2. 3. 4 ) .  One drill hole 
was completed on each of HD3 and HD4. 

2 

. 
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11. GEOLOGY 

1. Reqional Geoloqv: Bedrock in the HD area is part of 
the Telkwa Formation (Lower Jurassic age), which is the lowest 
formation of the Hazelton Group. The Telkwa Formation consists 
of volcanic and sedimentary rocks related to island arc vol- 
canism. Tipper and Richards (1976) assign rocks in the HD area 
to the "Babine Shelf Faciesma, which are transitional from non- 
marine volcanic rocks that underlie the Telkwa Range, 40 km to 
the west, to thick deposits of marine rocks in the vicinity of 
Babine Lake, some 50 km to the northeast. Rocks of the Babine 
Shelf Facies are described as ttcalc-alkaline basalt to rhyo- 
lite; subaerial and subaqueous flow, breccia, and tuff; lime- 
stone, greywacke, siltstone, and shalema (Tipper and Richards, 
1976). 

2. Mineralization 
Two principal types of mineralization are present on 

the property: copper-silver-arsenic, and zinc-lead with 
enhanced (but uneconomic) gold-silver-moly. The copper- 

silver-arsenic showings have received almost all of the past 
exploration activities. At least one shaft was sunk on a 
copper occurrence in previous decades. Some copper showings 
have been plotted on the geology map (Figures 3 and 4); many 
more are present outside of the grid area. It is the authorts 
conclusion that these Cu-Ag-As occurrences are small, frac- 
ture-controlled, and unlikely to be economic. 

Zinc has several modes of occurrence. In the chert 
horizon exposed in the area known as the Hilltop Showings 
(Figure 4 ) .  Zn appears to be syngenetic. The chert is dark 
grey, finely crystalline (medium grain size about 50 microns, 
as seen in thin section), and varies from massive to lamin- 
ated. Brown, honey-coloured sphalerite occurs as large 
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(to several mm) irregular patches. which conform to the lamina- 
tion. if present. Largish (1 mm) fluorite inclusions occur 
within the sphalerite. Discordant quartz or calcite veinlets 
(both sphalerite) are also present. Showings in the Hilltop 
area which are not hosted by chert are similar to the Switch- 
back Showings (described below). but with more abundant 
fluorite . 

A t  the Switchback area (Figure 4 ) .  zinc occurs in 
silicified pyroclastic rocks of rhyolitic affinities. In some 
of these rocks. faint outlines of pyroclasts are visible. and 
in others, the rock appears massive. Sphalerite occurs as 
disseminated ragged grains. usually less than 1 mm in diameter. 
and is usually rimmed by white mica. Rocks here contain a 

large number of very thin carbonate veinlets. which sometimes 
carry sphalerite. Secondary carbonate is also scattered 
through the matrix of these rocks. No thin sections of rocks 
from the Tower Showing (Figure 3 )  have been made, but in 
outcrop it appears similar to the Switchback area. Some rocks 
in the Tower area are a silicified tectonic breccia. 

Zinc occurrences in the Baseline area (Figure 3 )  are 
clearly fracture controlled. and range from thin fracture 
coatings to a large calcite-sulphide vein several decimeters in 
width. A grab sample from a similar vein at 20+90E on line 
32+00N (Figure 4 )  returned an analysis of about 28% Zn 
(Table 11). 

There is. therefore. a transition from apparently 
syngenetic zinc mineralization in a chert horizon, to clearly 
epigenetic zinc in quartz and carbonate veins. Disseminated 
sphalerite occurrences may be related to silicification of 
felsic pyroclastic and tectonic breccias. 
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’ 3. Geoloqical Mapping 
(a) Introduction 
The grid area was mapped at a scale of 1:ZOOO: results 

are presented in Figures 3 and 4: the legend is included separ- 
ately as Figure 2. This map covers only that part of the 
property known to have zinc showings. The designation of vol- 
canic lithologies is based upon appearance in the field. upon 
petrography and whole rock analyses performed in the winter of 
1984-85. and upon whole rock analyses of a few rocks collected 
during the summer mapping program (Table 11). The legend 
(Figure 2) is very complete and descriptive. so only a brief 
description of the various rock units will be included here. 
The presence of numerous trenches put in by previous explora- 
tionists facilitated mapping in poorly exposed areas on the 
southern part of the grid. 

(b) Lithologies 
Most rocks exposed on Mt. Harry Davis belong to the 

Telkwa Formation of Lower Jurassic age. Virtually all are of 
volcanic origin. 

Chert was found at only two locations, and the two are 
quite dissimilar. Chert at the Hilltop Showing (discussed 
previously) is dense, dark grey to almost black in colour, 
carries moderate to heavy sphalerite mineralization, and varies 
from massive to laminated. The other chert occurrence, near 
the east end of line 30+00N (Figure 4 )  is red, well laminated, 
contains laminations of felsic ash tuff . and is unmineralized. 
Chert therefore appears to be very restricted in occurrence. 
This lithology does not necessarily indicate submarine condi- 
tions: exhalative subaqueous cherts can also be present in a 
predominantly subaerial environment, as reported by Sillitoe, 
et. al. ( 1 9 8 4 )  from a late Tertiary maar volcano in Papua- 
New Guinea. 
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Jurassic basalt occurs only at the extreme southeast 
corner of the grid area (Figure 4 ) .  Basalt is more common 
outside of the grid to the south. where it contains other 
copper showings. 

The hematitic tuff unit ("Ht" on the map) is a very 
distinctive lithology. It is usually noticeably red in colour, 
and displays bedding, lamination, and/or preferred orientation 
of pyroclasts. It commonly contains accretionary lapilli. 
Whole rock analyses indicate that this unit is very siliceous 
(over 70% silica). and therefore of rhyolitic composition. All 
outcrops of this unit are polymictic pyroclastic rocks; most 
are ash or lapilli tuffs. These characteristics generally 
agree with Tipper and Richards (1976) criteria for sub- 
aerially-erupted Hazelton rocks. The well-defined bedding and 
apparent chilling of the outer layers of individual accretion- 
ary lapilli may indicate deposition in a lake or shallow sea. 

A few beds or lenses of andesitic tuff are present. 
These are dark green. polymictic rocks in which bedding is 
occasionally discernable; both ash and lapilli tuffs are 
present. One whole rock analysis yielded results of about 61% 
SiO, and 15% A1203 (Table 11). indicating andesitic com- 
posit ion. 

Pale rhyolites are the most abundant rocks in the grid 
area. and are host to most of the zinc showings. A wide 
variety of sub-units were recognized. as can be seen by 
reference to the map legend (Figure 2 ) .  With few exceptions, 
these sub-units were not mappable over very great distances. A 

mappable body of coarse tuff (lapilli tuff and agglomerate) 
occurs along the north end of the baseline (Figure 3). and 
aphanitic varieties are locally mappable. Most outcrops are 
clearly pyroclastic in origin. The massive. aphanitic rocks 
(Rf) are more problematical. and may include dust tuffs. highly 
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silicified coarser pyroclastics, or sub-volcanic intrusives. 
Analyses of rocks from this unit always produce Si0 2 contents 
of greater than 70% (Table 11). 

The dacite porphyry (Dp) is a very distinctive unit of 
uncertain origin. This rock has an aphanitic, dark grey 
matrix, with abundant euhedral white feldspar phenocrysts 1 to 
2 mm in size. Close inspection of most outcrops also reveals 
the presence of angular, ash or lapilli-sized lithic frag- 
ments. The unit is therefore either a crystal-lithic tuff, or 
else a porphyry intrusion which contains a great many smallish 
inclusions. This rock is extremely uniform in appearance wher- 
ever found, and never displays bedding or preferred orientation 
of constituents; for these reasons, the author believes it to 
be an intrusive porphyry. The silica and alumina content of 
two rocks from this unit, from widely separated locations. are 
nearly identical: about 67% SiOz and 14% A1203 (Table 11). 

Dark green basalt or andesite dykes (unit Bd) are 
abundant but volumetrically insignificant. They probably 

belong to the Endako Group of Tertiary age. 
Till (unit Q )  has been mapped where exposed in road 

cuts or trenches, and approximate thickness indicated. Over- 
burden is usually thin, being 1 m or less, but attains a maxi- 
mum of greater than 5 m in a road cut at the extreme south end 
of the map area. Till in excess of 1 m thick only occurs on 
lower slopes of the mountain. An unstable slope of continually 
slumping glacio-fluvial material is present a few hundred 
metres east of the southern end of the grid. 

c) Alteration 
Silicification, and carbonitization (the later accom- 

panied by numerous carbonate veinlets) were observed or 
inferred to occur at several locations, especially where zinc 
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mineralization was present. However, argillic alteration or 
chloritization, such as might be expected to accompany volcano- 
genic massive sulphide deposits, was nowhere observed. Units 
mapped as chert are believed to be primary, and not due to 
silicification. 

(d) Structural Geology 
Folding is not believed to be important on a property 

scale. The steep dip of most bedding may have resulted from 
much larger, regional scale folds. However, minor folding has 
never been observed in outcrop, and none of the mappable units, 
when traced along strike, appear to be folded. A stereo plot 
of poles to bedding, and to preferred clast orientation 
(Figure 5 ) .  does not show the arcuate pattern that would result 
from concentric folding. Instead, most poles are scattered in 
an area indicating north to northwest strike, and steep, 
usually westerly dips. The observed scatter is best explained 
by relative rotation on faults. A few poles in the centre of 
the stereonet represent relatively flat-lying beds. 

Faults on all scales are the most characteristic 
structural features on Mt. Harry Davis. Smaller faults 
observed in outcrop most commonly trend northerly, and dip 
steeply either east or west (Figure 6 ) .  Several such faults 
are indicated on the map. Fractures in this set are the most 
common sites for copper or zinc mineralization and carbonate 
veins. 

Two major faults trending about 55' to 60' have 
been identified. The first crosses the access road at about 
23+00N; it is marked by a prominent gully on both sides of the 
mountain, and is inferred to cut off several mapped lithologi- 
cal units (Figure 4 ) .  Drill hole 85HD-1 was drilled in this 
structure, revealing it to consist of breccia and several 
generations of quartz veins. The fault zone is several 
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tens of metres wide. No slickensides were observed on any 
fault surfaces. This is interpreted to be a normal fault. The 
northern fault. with nearly identical strike. cuts the baseline 
at about 39+00N (Figure 3 ) .  The presence of this northern 
fault is indicated by the outcrop pattern of the dacite por- 
phyry. and by local topography. Movement on this fault must 
have been largely vertical. as the dacite porphyry is much 
wider on the south side than on the north. The presence of two 
major normal faults in this area must have regional signifi- 
cance. 

An extensive area of rocks displaying closely-spaced 
north-south shear fractures occurs west of the diorite porphyry 
contact between lines 38+00Nand 46+00N. 

(e) Rock Sampling 
A number of rock samples were collected during the 

mapping program. Their locations are indicated on the geology 
maps, Figures 3 and 4 .  Most of the known showings had been 
sampled previously. so that these newer samples were princi- 
pally collected in order to check on the tenor of mineraliza- 
tion in smaller showings. Results of the 30 element ICP + Au 
by fire assay - AA analyses are presented in Table 111. Most 
of these samples were composite grab samples; all are from 
outcrop. Seven rocks were also analyzed for SiO, and 
A1203 content. as an aid in determining lithology; these 
are listed in Table 11. 

The three highest zinc values shown in the Table 
(samples 22701. 22704. and 22719). ranging from about 1.5% Zn 
to about 28% Zn, are all high grade grab samples from 
carbonate-sphalerite veins. Numbers 22703 ( 0 . 5 %  Zn) and 22705 
( 0 . 8 %  Zn) are rhyolite tuffs from the Baseline Showings 
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1 1  
1 1  
1 1  
2 23 

P 
l b  

1 10 230 
I I4 6EO . 
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(Figure 3) with disseminated sphalerite. Besides containing 
28% Zn, samples 22701 produced values of 2% Pb, 59 g/tonne Ag. 

0.18% Cd. 59 ppm Sb, 40 ppm Bi. and 0.14 g/tonne Au; unfortu- 
nately. this sample is from a very narrow vein at 32+00N. 

20+853 (Figure 4). 
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111. GRAVITY SURVEY 

1. Rationale 
The reasons for choosing the gravity method, calcula- 

tion of mathematical models, and estimation of errors for this 
survey have all been discussed at length in a previous report 
(included here as Appendix 111). That report concluded as 
follows: 

"It is concluded that further target definition by 
geophysical methods is desireable. Gravity is preferable 
to I.P. or E.M. methods because : (a) the target sphalerite 
mineralization may not be conductive, and (b) scattered, 
unrelated, fracture-controlled Cu showings would probably 
produce spurious anomalies. SP surveys may also be of 
value. 

It is further concluded that the proposed gravity 
survey has a good chance of discovering an economic zinc 
orebody if one is present. In fact, the survey as present- 
ly envisaged may be somewhat "over-specif ied", because the 
station spacing and terrain corrections may be more 
rigorous than required. 

The proposed station spacing is 10 m on profiles that 
are 200 m apart. This very close interval was selected so 

that a response from narrow orebodies (10 m or so) could be 
detected. The 200 m line spacing is reasonable since any 
orebody that may be present would be of variable width, 
grade, and depth below surface; therefore this interval 
increases the chance of discovery. The maximum number of 
gravity stations would be 2 , 0 5 0 ;  this would be reduced if 
profiles in the north-east corner of the grid are elimin- 
ated because of extreme topography. It is.hoped to have 
all latitude, terrain, free air, and Bouger corrections 
calculated prior to the field season, in order to expedite 
the daily data reductions. 
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It may be argued that calculating the terrain effect 
of the outer Hammer zones is unnecessary. The effect of 
these zones on individual profiles would certainly be 
negligible. However, the grid is large enough (3.8 km long 
in a north-south direction) that there would be some effect 
over the area as a whole. The principal reason for cal- 
culating the effect of all of the Hammer zones would be to 
improve the quality of a gravity map of the entire grid. 
This is admittedly a secondary priority, but as all calcu- 
lations will be performed by computer, the additional cost 
would probably not be significant. 

Finally, it should be emphasized that the chances of 
discovering an orebody with gravity methods increase in 
proportion to the economi-c value of the deposit. If a 
near-surface economic orebody occurs in the grid area, it 

should be detectable. ( I  

2. Method 
All gravity surveying and correction was done by an 

Eldor Resources Limited geophysicist, P. Gudjurgis. Calcula- 
tion of terrain corrections was contracted to Geoterrex 
Limited, of Ottawa, Ontario. Terrain corrections were based 
upon the topographic survey conducted by Eldor Resources in 
October, 1984 (Cruickshank, 1984). and upon a 1:5000 scale 
topographic map taken from Peters, Bulmer, and Buckley (1982); 
without such good topographic control, the gravity survey would 
have been meaningless. Tidal corrections were obtained from 
the Gravity Division of the Department of Energy, Mines, and 
Resources in Ottawa. 

A gravity base station was established on a rock out- 
crop near the road junction at about 11+95E,. 31+30N. This 
station was read at the beginning and end of each day. Field 
procedure was to walk quickly down the line to be surveyed, 
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collecting 5 or 6 readings en route; this established a few 
points that would have little drift effect among them, and that 
could be repeated during routine surveying on the return trip. 
When returning back along the line, stations were read at 10 m 
intervals. All readings were corrected for scale constant, 
tripod height, drift, tidal effect, elevation, latitude, Bouger 
gravity, and terrain. Readings taken on different days were 
normalized according to base station readings on the respective 
days. The specific gravity employed in calculation of the 
Bouger and terrain corrections was 2.60, a value considered 
representative of unmineralized rhyolite from this area, based 
on specific gravity determinations conducted the preceding 
winter (Appendix 111). Gravity profiles were hand-plotted in 
the field. 

A LaCoste and Romberg model I8GI1 gravity meter (serial 
number 3 3 3 ) ,  rented from Enertec Geophysical Services Limited, 
was employed in this survey. This was a replacement for a 
similar instrument, rented from a different firm, that was 
found to create repeatability problems. All data presented 
here was acquired with number 333. 

A total of about 950 gravity stations were read, some 
of them several times. Repeats were generaly less than - 0 5  

mgal. Nails placed in the ground during the elevation survey 
were nearly always still present; if a nail was missing, then 
the station was missed. Missing stations on the profiles may 
be due to this cause, or else because an obviously spurious 
reading was obtained. Most of these rare spurious values are 
probably attributable to erroneous terrain corrections. Time 
was insufficient to survey all grid lines. The southern part 
of the grid was emphasized because of the presence of more zinc 
showings, and gentler topography. 

U 
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3. Results 

Gravity profiles are presented in Figures 7 to 19; 

Figure 20 is a stacked profile of all surveyed lines. All 
gravity values have had 4920 mgal subtracted; ie. a value of 
7.90 was 4927.90 mgal in the field calculation. In general, 
the data are very smooth, indicating that potential sources of 
error have been controlled properly. All profiles show a 
gravity gradient trending to lower values to the east, regard- 
less of topography. This reflects a regional trend of lower 
values to the southeast (Figure 20). Corrected gravity data 
are included as Appendix I of this report. 

This survey was seeking short wave-length anomalies 
(Appendix 111). A number of these were detected, and are 
listed in Table IV. The chert occurrence with Zn mineraliza- 
tion occurs between lines 30+00N and 32+00N; unfortunately 
neither of these lines showed a related anomaly. Gravity 
anomalies in proximity to zinc showings are present only on 
lines 20+00N and 48+00N. The two "def initell anomalies listed 
in Table IV were selected for further investigation. 
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TABLE IV 
HD - POSITIVE GRAVITY ANOMALIES 

Definite Anomalies 

LINE FROM TO PEAK COMMENTS 

24N 16+20E 17+30E 16+80 - 17+00E .20 mgal near fault 
38N 14+20E 14+90E 14+40 - 14+60E -15 mgal poss. b/r high? 

Possible Anomalies 

LINE FROM TO 

18N 
2 ON 
22N 
22N 

28N 
3 ON 

4 8N 
48N 

18+50E 
15+40E 
14+10E 
17+00E 
16+60E 
11+50E 

18+90E 
24+00E 

19+20E 
16+50E 
14+70E 
17+30E 
17+10E 
11+90E? 

19+80E 
25+10E 

PEAK 

18+80E 
16+10E 
14+50E 
17+10E 
16+90E 
11+70E 

19+30E 
24+50E 

.10 mgal 

.10 mgal 

.10 mgal 

.10 mgal 

.10 mgal 
> .15 mgal 

.10 mgal 
-10 mgal 

COMMENTS 

switchback Shwg 
near fault 
weak 
very weak 
2 bad readings 
on flank 
near Zn Shwg. 
very weak 
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IV. ANOMALY FOLLOW-UP 

1. Introduction 
Two of the gravity anomalies were selected for further 

investigation. This consisted of prospecting and sampling 
adjacent OUtCrOP88 soil sampling, SP surveys, VLF-EM surveys, 
and in one instance, diamond drilling. 

2. Anomaly on Line 38+00N 
This anomaly occurs between about 14+20E and 14+90E. 

This occurs between an outcrop of quartz-rich rhyolite ash tuff 
to the west, and hematitic lapilli tuff to the east. Neither 
outcrop displays noticeable alteration, mineralizaton, or 
structure, and rock samples (numbers 22715 and 22716 on 
Table 111) failed to produce interesting analyses. Soil sample 
(Figure 21 and Table V) and VLF-EM surveys were also negative, 
but a weak SP low is present between about 14+10E and 14+70E 
(Figure 22). In light of these results, it was concluded that 
no further investigation was justified, and the gravity result 
remains unexplained. 

3. Anomaly on Line 24+00N 
This anomaly was investigated in a similar manner. 

Zinc in soil results and soil sample locations are shown in 
Figure 21, and other analytical results listed in Table V. 
Results of SP and VLF-EM surveys are shown on Figure 22. 

This anomaly, between about 16+30 and 17+20E, occurs 
in proximity to a major fault zone (Figures 4 and ll), and a 
smaller anomaly is also present on line 22+00N where crossed by 
the fault (Figure IO): A zinc showing is present where the 
fault zone crosses the access road (samples 22.718 and 22719, 
Figure 4 and Table III), and Cu stain was noted on an outcrop 
immediately to the west of the anomaly (Figure 4). 
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Analyses Page 1 
SmLI SAMPLE 

ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: 
852 E. HASTINGS ST. VANCOWER B. C. V6CS 1R6 
PHONE 253-3158 DATA LINE 251-1011 DATE REPORT 

GEOCHEMICeL I C P  ANALYSIS I 

,500 6RAN SANPLE IS DIMSTED YITH 3111 3 1 - 2  HCL-HNOj-HZO AT 95 D E L  C FM DE HwlR AWD IS DILUTED TO 10 I WITH WATER. 

- SGHPLE TYPE: P1-2 NEW SOILS -ROCKS AU8 ANALYSIS BY Ah FROH 10 MlM W L E .  
THIS LEACH IS PARTIAL FOR HN.FE.CA.P.CR.H6.BA.TI.B.AL~NA~K.Y.SI.ZR~CE~SW~~.~ RlcD TA. AU DETECTION LIHIT BY ICP IS 3 PPI!. 

ASSCSYER: EAN TOYE OR TOM SAUNDRY. C E R T I F I E D  B.C. M S A Y E R  

ELDOR RESOURCES 

SAMPLE# 

585-40B-6 
5 85 - 4 OB - 7 
585-40B-8 
585-40B-9 
385-30B-10 

585-40B-11 
585-40B-12 
585-40B-13 
585-40B-14 
585-40B-15 

585-408-16 
585-40B-17 
585-40B-18 
585-WE-19 

, 585-40B-20 

585-40B-21 
585-40B-22 
585-408-23 
585-4013-24 
585-40B-25 

585-40B-26 
585-40B-27 
585-40B-28 ' 

585- 4 (3 B - 29 
~ 8 s 4 @ E - 3 0  e c  

585-40B-31 
585-40B-52 

585-40B-34 
585-408-35 

585-40B-33 

585-40B-Sb 
STD C/AU 0.5 

C u 
P F M  

15 
16 
1 1  
15 
13 

10 
1 1  
9 

1 1  
-? 

23 
27 
32 
67 
15 

-cI 
LL 

54 

121 
14 

67 
42 
9 

1 1  
1 1  

67 
1 1  
i. 9 
17 
14 

12 
14 
1 1  
1 1  
16 

1 1  
58 

-0 LL 

- 

PROJECT - 585 FILE # 85-1450 PAGE 1 

Fb 
F F M  

- *  
it, 

19 
12 
10 
12 

16 
1 1  
10 
13 
c 
J 

CI' 
1/ 
30 
14 
18 
li 

19 
26 
21 
39 
10 

LL 

9 
14 
1 1  
13 

14 
1 1  
22 
16 
15 

12 
12 
10 
10 
8 

1 0 
41 

Zn 
F F M  

339 
222 
266 
192 
1 1 1  

162 
92 
95 
115 
1 

a.2 1 
304 
252 
494 
220 

TT 

-7- 
/ <..J 

15.10 
433 
480 
248 

22i, 
93 
167 
153 
179 

544 
189 
266 

289 

100 
184 
52 
62 

1 1 1  

99 
135 

77 e 
4 .-' 0 

%I 
F F M  

.1 

.1 

. l  

.1 

.2 

.1 
c) 

. L  
3 .& 

.1 

.1 
T 

. 3  

.L  
0 

.1 

.1 

.1 

.1 

.1 

.1 
- 1  
.1 
.1 
- 1  

- 1  
0 1  
01 
.l 
.1 

.1 

.1 

.1 

.1 

.1 

- 1  
/.2 

c? . L  

-.I . .J 

9 . L  

- 

Cd 
P F M  

1 
1 
2 
1 
1 

1 
1 
1 
1 
1 

2 
1 
1 

1 

1 
6 
1 
2 
1 

1 
1 
1 
1 
1 

1 
1 
1 

1 

1 
1 
1' 
1 
1 

1 
17 

c? L 

L 

AUS 
FFP 

1 
1 
1 
2 
2 

6 
4 
4 
3 
-v 
3 

2 
2 
1 

2 
0 
L 

CI 
L 

1 
1 
2 
1 

2 
3 
b 
3 
2 - 
4 

2 

2 
2 

2 

1 
2 
2 

- . .  3 

-? d 

CI 
L 

485 
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Analyses Page 2 
sou; SAPPLE 

ELDOR RESOURCES PROJECT - 585 FILE # 85-1450 

SAMFLE# Cd Aul: 
F F M  F F M  FFM F F M  F F M  FFB 
cu Fb Zn A g  

1 1 
1 1 

585-40B-37 13 15 87 
585-40E-38 17 15 115 . 3  

585-408-39 10 20 $1 .1 1 2 
585-40B-40 10 16 117 .1 1 1 
585-408-41 li 15 150 . L L  1 1 

c) 
. L  - 
c) 

” 585-4OB-42 a 1 0 52 . L  1 L 

585-40B-43 1 (3 15 102 .2 1 1 
585-40B-44 li, 13 108 .1 1 1 
585-40B-45 17 17 1 0 1  .1 1 2 
585-4OB-4b 8 15 O L  .1 1 5 

CI 

,cI 

STD C i A U  0.5 i 0 44 152 7 . 2  19 480 
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SP and VLF-EM both failed to produce coincident anoma- 
lies (Figure 22), but there is a partially coincident Zn in 
soil response (Figure 21). Because of the apparent coincidence 
of interesting structure and soil geochemistry with the gravity 
anomaly. it was decided to test this area with two shallow 
ItWinkiel8 diamond drill holes. This work is discussed in the 
next section of this report. 

4. Diamond Drilling 
Two diamond drill holes were completed in order to 

test the gravity anomaly on line 24+00N, discussed in section 
IV.3. above. The drill and two-man crew were contracted from 
Van Alphen Exploration Services of Smithers, B.C. Figure 23 is 
a section through both drill holes; analytical results are 
tabulated in Table VI . and drill logs comprise Appendix I1 of 
this report. Hole 85HD-1 was collared at 24+00N, 17+15E; and 
hole 85HD-2 on the same line at 16+60E. Both holes were 
drilled at a vertical angle of -45' and an azimuth of 270'.  

The first hole was completed at 29.2 m after being 
entirely drilled in the major fault zone. Core recovery was 
poor. Recovered rocks consisted mainly of siliceous tectonic 
breccia with several generations of quartz veins. and much clay 
gouge. The hole was unmineralized. except for traces of 
pyrite. and analytical results were all negative (Table VI). 
Two intervals of intermediate dykes were also intersected. 

Hole 85HD-2. completed to 16.6 m, encountered frac- 
tured rhyolite. with numerous veinlets of white. grey. rose. 
and amethystine quartz. and calcite. the few sulphide6 present 
were mainly pyrite in quartz veinlets. A chloritized mafic 
dyke was also encountered. The entire drill hole was submitted 
for analysis. with negative results (Table VI). . 

This gravity anomaly remains unexplained. 
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mBLt3 VI 
DRILL CORE 
Analyses 

ACME A N A L Y T I C A L  L A B O R A T O R I E S  LTD. 852 E. H A S T I N G S  ST. VANCOUVER E. C. V 6 A  1 R 6  PHONE 253-3158 DATA LINE 251-1011 

GEOCHEMICfAL I C P  A N f A L Y S I S  

,500 6RAH SANPLE IS DIGESTED YlTH 3NL 3-1-2 HCL-HN03-HZO AT 95 DE6. C FOR ONE HOUR AND IS DlLUTED TO 10 HL WITH HATER. 
THlS LEACH IS PARTIAL FOR MN.FE.CA.P.CR.AG.BA.TI.B.AL.NA.K.Y.SI.ZR.CE.SN,V.NB AND TA. AU DETECTION LlHlT BY ICP IS 3 PPH. - s n w E  TYPE: ROCK cHiPs nutt nnnivsis BY rntnn FROH io ~ R A H  s m E .  ffi nNnLvsis BY FLnaEss An. 

DATE RELEIVET):  AU6 28 1985 DATE &EPORT MAILtD: 4 a s S A Y m .  v d - . o E A h l  TOYE OR 1 0 M  SAUNDRY. C E R T I F I E D  B . C .  CISSAYEH 

F A G E  1 

s a n m  Ho CU Pb Zn A9 NI Co Nn Fe As U Au Th Sr Cd Sb 81 V Ca P La Cr N9 Ea TI B A1 Na K Y Aut t  H9 

ELDOR RESOURCES FHOJECT - 585 F I L E  # 85-2092 

PPH PPI PPI PPH PPN ppn PPI PPH I rpN PPN PPR PPN PPN PPH PPN PPN PPII x x PPH PPI( x PPH I PPN z z z PPN PPB PPB 

22721 
22128 
22729 

22730 
22731 
22732 
22733 
22734 

22735 
22736 

22741 
22742 
22743 
22144 

D r i l l  Hole 85HD-1 
4 76 52 683 . 2  5 10 3761 2.01 25 5 ND I 22 3 2 2 5 2.10 .05 5 4 .3B 58 .01 3 .26 
3 154 39 252 - 3  2 9 2507 1.31 34 5 ND 1 19 1 2 2 2 1.66 -04 IO 1 .23 47 .01 2 .26 
1 79 11 29 ,I 2 6 2082 .98 33 5 ND 1 19 I 2 2 I 1.42 .04 I1 2 .27 5B .01 2 .22 

1 6 5 29 , 1  1 2 2802 1.29 6 5 ND 1 37 1 2 2 2 2.07 -03 14 1 .38 682 .01 3 .25 
2 3 8 29 , l  4 5 4590 1.87 6 5 NO 2 64 1 2 2 9 6.46 .08 7 I .30 1081 .01 3 .44 
1 3 15 59 .1 I 5 4958 2.46 5 5 NO 1 40 I 2 2 15 6 . I b  .09 9 I .30 91 .01 2 .40 
2 6 8 46 , I  9 6 5104 2.36 2 5 ND 2 48 1 2 2 9 4.01 .10 B I .78 65 .01 2 -33 
3 6 20 234 . 2  42 17 7271 5.25 4 5 NQ 1 81 I 2 3 43 5.83 .lo 6 43 1.86 67 .01 3 .h4 

5 3 4 28 ,1 2 3 34b0 1.51 6 5 ND 1 29 1 2 2 2 3.37 - 0 3  3 3 .49 21 .01 2 .22 
5 3 19 100 . 2  3 9 12947 4.85 2 5 ND 2 115 I 2 5 3 9.43 -01 4 1 1.72 1 1  .01 2 .07 

D r i l l  Hole 85HD-2 
2 8 12 49 - 1  1 3 E91 1.50 23 5 NO 1 8 I 2 2 3 - 5 2  .03 15 2 .I6 38 .01 2 .21 
2 9 4 53 .1 3 2 1119 1.54 5 5 ND 1 10 1 2 2 4 .75 .03 14 1 .20 48 .01 2 .22 
I 27 5 37 .I 3 2 1063 -99 2 5 ND 1 10 1 2 2 1 .91 .02 13 1 .27 29 .01 2 .22 
1 9 3 64 - 2  3 4 1569 1.50 2 5 ND 1 19 1 2 2 2 1.33 .02 9 1 .53 40 -01 2 .24 

-01 -16 4 4 50 
.01 .I6 1 2 50 
.02 .14 I 1 SO 

.02 .14 1 1 20 

.01 .12 1 2 20 

.01 .I1 1 1 30 

.OS . I 3  I 1 20 

.01 .I7 1 1 20 

.04 .07 1 2 30 

.01 .04 1 2 20 

. 
h) 

-.05 .08 1 2 40 
.05 . I 1  1 1 20 UI 
.03 .IO 25 1 30 
,04 .IO 1 1 30 

22745 2 10 20 642 .2  102 23 4940 6.86 2 5 I D  I 37 1 2 5 79 3.84 .03 7 1 1 1  2.18 22 .01 3 1.95 .02 .09 2 1 40 
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v. CONCLUSIONS 

It is unlikely that a large. near-surface. massive 
zinc deposit is present on that part of the claims covered by 
the gravity survey. Results of the gravity survey are largely 
negative. especially considering that the two best anomalies 
were investigated and found wanting. The zinc in chert occur- 
rence at the Hilltop Showings is very interesting. but no other 
similar occurrence has been located, and no gravity anomalies 
are present on the adjacent grid lines. Argillic or chloritic 
alteration that should accompany the volcanogenic type of 
deposit do not appear to be present in this area. The vast 
majority of zinc showings are clearly epigenetic in origin. 

To obtain a clearer picture of zinc mineralization in 
this area, the coincident Zn showings - gravity anomalies on 
lines 20+00N and 48+00N, and the Hilltop chert-zinc occurrence 
would have to be tested by drilling. 

There are many mineral showings on this property. It 
is possible that it may attract the attention of exploration- 
ists interested in some other deposit model. However. the 
specific type of deposit sought by Eldor is unlikely to occur 
in the area covered by our grid. 



U eldorado 

. 2 7 .  c 

il 
c 

VI. RECOMMENDAT IONS 

It is recommended that no further work be undertaken 
on this property, primarily because further indications of 
massive sulphide mineralization were not located by this field 
program. 

Respectfully submitted, 

R. Douglas Cruickshank 

2039A 
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VIII. COST STATEMENT 

I eldorado 

R . D .  Cruickshank (Project Geologist) and P. Gudjurgis 
(Geophysicist) were in Houston from June 20 to July 16, 1985 
(inclusive); Cruickshank returned for the Winkie drill program 
from August 21 to 26, (inclusive). This is a total of 60 

man-days in the field area. 

Field Costs 

Room, board, gasoline, supplies 
Truck rental 
Shipping costs (samples, instruments) 
Telephone (long distance charges) 
Geophysical costs: 
- calculation of terrain corrections (Geoterrex) 
- gravity meter rental (Airbourne) 
- gravity meter rental (EneKteC) 
- SP meter rental (McPhar) 
Laboratory analyses: 
- 46 soils at $8.60 ea. 
- 14 drill core at $17.50 ea. 
- 21 outcrop at $17.50 ea. 
- 7 whole rock at $7.00 ea. 
Salaries and burden (60 man-days x $230) 
Drilling (5 days at $650) 

$ 4,360.93 
607.50 
314.82 
114.68 

4,640 .OO 
700.00 

3,000.00 
410.50 

395.60 
241.50 
362.25 
49.00 

13,800.00 
3,250.00 

Office Costs 

Analysis of gravity method, preparation, reporting 
(R .D.  Cruickshank): 30 days x $230 6,900.00 
TOTAL $40,146.78 
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and a member of the Canadian Institute of Mining and 
Metallurgy. 

R.Douglas Cruickshank 
Project Geologist 
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APPENDIX I 
HD CLAIMS 1985 GRAVITY RESULTS 
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IJie te 1'5 

1.013 t 16 
10 1. .7 t 6 3  

1017t72 
3iilS.75 
101.7t44 
1020*2CI 
1021.21 
1022 t 55 
. i G ~ 4 . 3 7  
3026.20 
1022.14 
1.034 t52 
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9 t 2 5  
9.30 
9 t 3 0  
9.30 
3.31 
9 * 2 5  
9 + 2 4  
9.27 
9.30 
9.25 
9 t 2 2  
9t16 
9.18 
9.13 
9.09 
9.05 
9.02 
8.96 
9.04 
6.98 



B 
3 
U 
0 
w 

u 
c 

0 
u 
c 

3806 t 00 
3800 t 00 
3800 t 00 
3800 t 02 
3800 t 0v 
3800 t 00 
3800 t 00 
3800 t 00 
3800tOO 
3800 t 00 

3800 t 00 
3800 t 00 
3800 t 00 
3800 t 00 
3800 t 00 

3ao0 00 

3800 00 
3800 t 00 
38GO t 00 
3800 t 00 
3800t00 
38GO.00 
3800 t 00 
3800 9 00 
3800 t 00 
3800 + 00 
,3806 t 00 
3800 + 00 
3800+00 
3800 t 00 
3806 t 00 
3600 t 00 
3600 t oa 
4800 t 00 
4800 t 00 
4800 . 00 
4800 t 00 
4800 t GO 
4800 t 00 
4800 t 00 
4800 t 00 
4800 t 00 
4806 too 
4800 t 00 
4800 t 00 
4800+0Q 

4600+00 
4600 t 00 
4800.00 

4600 t 00 
4600t00 
4690 t 00 
4800 + 00 

4800 t 00 
4800 t OG 
4800 t 00 
4800 t 00 
4SOO t 00 
4800 t 00 
4800 t 00 
4800 . 00 
4800 t 00 
4800 t 00 
4800 t 00 
9800 t 00 
480G.00 
4800 t 00 
4800 00 
4800 t 00 
4900 t 00 
4800 . O# 
4800,06 

4840 o v  

4800 00 

4800 00 

1770 t 00 
1760 t 00 
1790t00  
1800 t 09 

1620 t 00 
1830 t 00 
1840 . 00 
t 850tOO 
1860 t 00 
1870 t 00 
1860 + 00 
189Ot00 
1900 t 00 
19 iOt00  
1920 + 00 
1930tOO 
1940 t 00 
1550t00  
1960 00 
1970tOO 
1980 t 00 
2000 t 00 
2010 t 00 
2020 t 00 
2030 t 00 
2040 t 00 
2050 . 00 
2060 t 00 
2070 t 00 
2050 t 00 
2030 + GO 
2100too  
1600 t 00 
I610t00 

i 6 3 0 t 0 0  

iaiotoo 

1620 t 00 

1540 t 00 
1650t00 
1660tOO 
1470 t00 
3680 t 00  
l69Ot00  
1700 t 00 
1 7 1 ii + 0 0 
i720 t 00 
1730 t 00 
1740 t 00 
1756 t 00 
I760 t 00 
1770t00 
1780 t 00 
11790t00 
16OO t 00 
1810 I O 0  
I820 t 00 
1830 t 00 
1840 t 00 
1850 t 00 
1660 t 00 
1870t00 

1690 t 00 
1900 t 00 
1910tOO 
1920 00 
1930to0 
1940 * 00 
1950+00 
1960,OO 
1470 t 00 
1780 t 00 
1590 t 00 
2000 t 00 
2010to0 

1880 . oo 

1290.53 
1240180 
1241 tt4 
1242.67 
1242 t 5 2  
1 2 4 0 t 9 6  
1241 t30 
1242 t90  
1246t43 
1247 t 5 8  
1250.95 

1252 t 5 9  
1253 t 51 
1.254 t 43 
1255.43 
125tt93 
1262154 
1266 t 59 
1264 t93  
I162  t 68 
1 1 6 4 t 1 4  

1251 ,s’a 

iiir4m 
i 168. io 
1170.83 
t172 .11  
1172t37 
1173t25  
1173 t 65 

’ 1172 + 2 9  
1132 t34 
117i  +85 
117Ot i6  
I i hi‘ + 1 3 
J157,lCi 
i i A 2  6 5  
1157t77 
t I55 t 23 
I IS0 t37 
1 147 t 39 
1148 t 35 
1150 t 38 
1152t58 
1 I55 t52  
1156t66 
1157.01 
1155 * 64 
1155 t 55 
1155.51 
1155.64 
1156,16 
1158.31 
1i59.18 
1158+44 
i156.94 
1154.33 
1150.29 
1150.11 
1149 t17 
1145.06 
1145t92 
1149t37 

8.44 
8 t 4 7  
8.45 
8t41  
Et37 
6t29 
8 t 2 4  
6t28 

IOt’i5 
10t23 
10t33 
10+36  
10t34 
10t35 
10t31 
10.30 
10t26 
10 .26  
10t21 
I i i t 2 0  
10t15 
10t05  
1GtO.I 
9 t 3 9  
'1t86 
9 t 7 7  
9,77 
f t 63 
Ye67 
9 . 5 4  
ft57 
Vt61 
9.59 
9t57  
9.57 
9 . 5 4  
9 t 5 2  
3 . 5 6  
9.58 
?e58  
9.60 
9 t 6 1  
9t56  
9 t 4 9  
5t47 
ctz9 
9 t39 
9.33 
9t31 
9t38 



0 

U 
u 
0 
u 
0 

U 
u 
u 
0 

4800.00 

4800 + 00 
4800 . 00 
4UOO + 00 
4800 + 00 
4800 00 
4800 + 00 
4600 + 00 
4800 e00 
4800 '00 
4800 + G O  
4800 . 00 
4800 + 00 
4800 9 00 
4800 . 00 
4800.00 
4800.00 
4800, 00 
4800 + 00 
4900.00 
48OO + 00 
4800 . 00 
4300 00 
4SOG 00 
4800 + 00 
4800 00 
4800 + 00 
4E00,00. 
4800 t 00 
4809 00 

4800 . 00 
48GO 00 
4800.00 
4800 + 00 

4300.00 
4800. 0G 
4800 . 00 
4560 . 00 
4800 t 00 
4800.00 
4806 + 00 
4806 t 00 
4800 . 00 
4800 . 00 
4800 + 00 
5000 . 00 
5000.00 
5 0 0 0 .  OG 
506ii.Ci0 
50ao + 00 
5060 t 00 
5000 * 00 
5000 . 00 

9800. 00 

4800 . 00 
4300 . 00 

1 0 5 0 + 0 0  
2060 + 00 
2070.00 
2080 8 00 
2090 . 00 
2100.00 
2110.00 
2120 t 00 
2130+00 
2140.00 
2150.00 
2160.00 
2180 to0 
21Y0 . 00 
2200 . 00 
2220.00 
2240 .00 
2250 '00 
2250 . 00 
2270 . 00 
2280 + GG 
2290 . 00 
2310.00 
2320 t 00 
2330.00 
2340 t 00 
2350 + 00 
2360  t 00 
2370 + 00 
2360 + 00 
2 3 9 0 .  00 
2400 . 05 
2410.00 
2430+00 
2440 t 00 
2450 + 0 0  
2450 t 00 
2470 . 00 
245'0 . 00 
2500.00 
?5.10.00 
2520.00 
2530.00 
2 f40 .00  
2550 . 00 
2560 + 00 
2570 + 00 
2580 + 00 
2530.00 
2000 . 00 
2010.00 
2020.0fi 
2030 + 00 
2040 00 
2050 . 00 
2060 . 00 
20u0. 00 

1151.22 
i 1 5 0 + 7 7  
1150.7h 
1151.s1 
1150 75 
1 i W  15 
1.147+06 
1 1 4 4  + 4 9  
1.143.19 
1141+12 
1.137.86 
1133.18 
1129.91 

1119.16 
1 1 1.0 t 9 1 
1105 . 38 
1098+72 

1 0 6 7 + 2 5  
i 059 . 6 4  
io33 t 96 
1045.02 
1043 55 
1 0 3 9 t 2 1. 

i 124 . 8i 
10a4.54 

1030.93 
1026t53  
1023 35 
1020.75 
i029,riS 
3.01s.94 
1 0 ?. 7 + 3 7 
1015 . 4c: 
1013. i5 
1010.79 
1006.77 
1005 . 56 
1002'00 
??5.57 
389 .  03 
5'35 . 97 
973.41 
971.18 
969 + 90 
967 . i b  
9 6 3  . 44 
5'59.31 
956 t 66 
9 5 t .  73 
i'5E.17 
P 5 9 + 4 7  
5'61 .05 

t (i74 . 66 
1075 t 65 
1074+75 
i o 7 0  + 78 
1062t33  
1055 . 70 

1075.07 

5.30 
7 . 3 2  
9 . 3 3  
9.33 
9 . 3 2  
9.32 
9 ,34  

9 . 2 6  
9.22 
9 t 2 4  
9 . 2 3  
9.20 
9t16 
9.16 
t1t75 
6.92 
3.84 
6.73 
8.47 
6.37 
8.27 
8 . 2 3  
3+14 

8 . 0 6  
8105 
8.02 
6102 
7 . 9 2  
7.85 
7.71 
7.89 
7*87 
715'9 
8.00 
7 * 9 9  
8.04 
5.05 
8.04 
5.02 

8,u0 
7.87 
7.86 
7 . 9 t  
7 + 7 0  

9.28 

a m  

s t g  

7.99 
7.35 
7 . 9 3  
7 + ? 5  
8.00 
9.53 
9 * 4 7  
9.50 
9.46 
9.34 
3.27 
5.32 
9.215 
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E L D O R A D O  
Eldorado Resources Limited 

Eldor Resources Limited 

3 .  I 

CASING @led 

P r l m N o .  585 

HOLE m.-1 

WLlAR SURVEY CO-ORDINATES 

. .  

I 

0-4.3 m casjrg. 
4.3-25.9 m S i l i c g u s  -tectrrrmc ' breccia. Several generations of quartz veins; clay gage .  
25.9-26.8 m Intermediate dyke. P l a g i o c l a s e  ard brrblerde miCrcpkmcrysts. N o  keccia; quartz  veinlets p t .  
26.8-27.2 m Silfcears d i a .  R e l i c t  p l a s t s  visible ( s i l i c i f i ed  rhyolite tuff). 
27.2-27.7 m Intermediate dy?. 
27.7-29.2 m 

0 
u 
u 

S i l i m s  tectoru c breccia. 

SWICNRE: 

eLINERwzATICN:- Traces of disseminated pyrite, especially frm 4.3-17.0 mt pyrite in grey quartz  veins, eqec ia l ly  a t  27.9-28.0 an3 29.0-29.2 m 

mie driued i n  major fault -. seve~al pericas of fra~turizg ard veiniq.  

, .  
- Fladra (Vary &te) of (?) native copper 11.1-U.6 an3 13.7-15.1 m. 

CORE REXNZPY: Generally very pmr (see detailed lcy). 

.. 

u I 
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ELWRADO RESOURCES LIMITED 

Hole No. 85 w-1 Page 2 of 4 

Date Drilled  usus t 22 tD 24, 1985 

Description 

casing. 

lxm4xrIa4: 
silicgvs te2tJmx ' breccia; mjor fault zone. Inclules ve in  quartz 

ard p r c h b l y  sum silicified r h y o l i t e  tuff. 

TFxIUREAN)-oN: 

- usua l ly  aphanitic ard highly brecciated 
- p s s i b l y  near ly  100% F U  - traces of pyrite, na t ive  c c p ~ ~ ~  ( ? I ,  calcite. 

SPRLCNRE: 
- in-al highly f r a c ~ d ,  bre~~iated 
- evidence for several perms of fracwing ard quare ve- 
- ahdant thin veinlets a€ grey quartz-pyrite ard white quart* 

- drillers repzt many seam3 of clay gouge (mt recrxrered) 
- r - d  care is gene ra l ly  canpletely f u l l  of f r a m e s  ard 

calcite; in every possible c n i e n e t i o n  

v e i n l e t s  on a millimetric scale 

ALTEZATIa4: 
Probable s i l i c i f i c a t i o n  of entire interval. 
due to traces of chlarite ar sericite. 

Green colour may be 

MINEaLIzATIoN: 
. l t aces  disseninaa pyrite amncn fran 4.3 to 17.0 m. Far other 
details see balm. 

CmEPmWExY: - 

very pear. Fmn 4.3 tD 16.8 m is Ut 15%; fran 16.8 tD 25.9, 

abolt 32% 

FUIMWCOEMENPS: 

- 3 mn sphalerite crystal a t  U t  6 m. 

IC 
edd - 
i ng 
- 

2731 

2734 
2735 
2736 

- 
From 

4.3 
9.8 
3.1 
6.3 
9.1 
11.6 
!4.4 
!5.9 . 
7.7 
!9.0 

- 
To 

9.8 
13.1 
16.3 
19.1 
21.6 
24.4 
25.9 
27.7 
29.0 
29.2 

- 
lidth 

1.5 
1.3 
1.2 
!.8 
!.5 
!.8 
..5 
..8 
.. 3 
1.2 

8 . -  

1 
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E mw WILL Horn LI’MOLOGIC RECDRD 
Y 

I I  

Date Drilled August 22 ta 24, 1985 

I 

! I 
Description I 

- Very -te flecks of pyrite ard (?) native w e  fran n.1- 

pyrite fl& fran 11.6-13.1 m; pyrite m e  abur 
11.6 m 

dant in grey quartz v e i n l e a  

- 
- tiny fiec)Ls of (7) native ca~par 13.7-15.1 m 
- green (epidote or chlorite) matrix d flecks of native c w  

fron 16.8-17.1 m 

fran 21.0-22.7 m 

24.4 to &cut 25.0 m 

- grey quartz is preaaninant in recmlerd material 

- of dark green mineral (epidote Or CNOrite) fern 

. . .  ~ I C N :  

Inteanediate dyke. 

TmXuRE AM) c(MwSIT1cN: 

- fit-@ to medim crystalline; m i c r o - p ~ s t s  to 2. mn lorg; 
generally less than 1 n 

- generally umriented OT radiaw p l . ~ i o c l a s e  miaolites 
(50% of rak) a d  a mafic mineral (hcanhlerde?) (5% of rock) 
in an aphanitic matrix 

- fran 26.1 to 26.3, is about 30% brnblerde 

-: 

- M bredd as s w h  
* - rardanly Oriented quartz-calcite wins are less than 5% of 

rock; varims orientations. 

r4umATIcN : 

Soft, easily scratched by steel; probable sericitk or chlnritic 
alteration. 

MINERALImmr 

S - 
Pth 3 

Core 

I 
Id- Gneiss- 
ng osity 

I I 

I 

From 



Y 

s 
To 

27 I 

17. 
21 

9. i  

ELDORADO RESOURCES LIMITED 

Description 

cinmms: 
- contains idistirrt pink, grey, ard Wtish angular clasta fran 

- rock still appears s i l i c i f i e d  
1 to 15 mn in size - these are poinhle r e  pyrcclasts 

FcBIEyLTIai: 

IntermEdiate dyke as a t  25:9 to 26.8. 

aBmT: 
A t  27.78, the unit is atout 2 an wide a d  has contacts a t  absut 
45’ to core axis. 

pof(FPLT1cN: 

Silia+cus breccia as fran 4.3-25.9. 

-: 
- =e cdesive here; care reawq is a b u t  670 - intervals 27.9-28.0 ard 29.0-29.2 are dark grey p l a r t z  with 

uhiquitcus disSeninated pyrite (less than 501, eane re3 quartz, 
ard many white quartz anl quartz-calcite veinlets. 

rd of Hole. 

Hole No. 85 HD-1 

Date Drilled August 22 to 24, 1985 

Page 4 of r 

\ 
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ELEVATION iisn 3 ITI 

k G 0  16.6 m 
CY)IDGy BY R.D.  Cruickshank 

0 ANGLE -450 

U 

E L D O R A D O  
Eldoredo Resources Limited 

Eldor Resources Limited 

CORE SIZE EW 

CONIRAclDR Van Alphen Ekploratim Services 

DATE STARTED- 25, 1985 

'DATE COMPLETED A w t  26, 1985 

no CXNENrED 

CORE STORAGE a l l  m l e d  

GEOPHYSICALLOGS mne 

WING rrJne 

PflOJECTNo. 585 

HOLE No. 85 HD-2 

COLLAR SURVEY CO-ORDINATES 

tam mLE SURVEY CORRECTED CORRECTED 

- S W Y  OF REULTS 

. *  1 :  r. 

I 

0-4.3 b a i n g .  

4.3-16.0 Wite intrusive or flcw. 

3.0-16.6 Mafic dyke. 

STfmmFa: 
- entire interval highly fractured (mny different arientationsl 
- clay garge a t  12.2 m a d  16.6 m 

1 
c ri 

T 
11 
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2 4  ELDORAM) RESOURCES LIMITED 

Page - of - Hole No. 

L 
Description 

FoREpcpI(N: 

Rhyolite flow or intrusive. 

CQIAIR: 

Purple when dry; rddi~-Msh-orarqe when wet 

COMPOSITION: - 4 . 3  to 12.0 m, is about 10% pale grey quartz micraphenmys ts * I  

atrut 5% vain raterial (mainly quartz, - calc i te ) ;  renairder 
a rock aphanitic - 12.0 to 16.0 m, 'as abme except no phenocrysts 

TExIuRE: 

- pcpphyritic fron 4.3 to 12.0 mi phermysts fonn k=w, 

- otherwise massive 
mynwu-like pattern 

SmKmRE: 
- n x k  highly fractured, hlt not hreaciated 
- fractures in many different  ceientations; no at- a t  

- xu slickensides an fractures; therefore mst are probably tensiol 
nmsuranent made. 

s- - thin guartz (pmetimes calc i te )  strirgers an mst fractures 
- pale tuff clay gage erccuntered after 12.2 m (8 on of gaqe in 

bw) 

ALTmmIa AND MxNEmLIzATIa: 

- vhite or grey quartz veinlets uhisuitcus 
- quartz-pyrita stringers comnn 
- rose quartz-thystine guartz 2 pyrite s t r i r g e r s  are c m  fra 

- rhyolite is very hard, possibly s i l i c i f i ed  
9.0-16.0 m 

Date Drilled A w t  25-26, 1985 

Fault - 
ing 
- 

Lc 
d d -  
ing 

jAMPLE 

ieiss- 
)s i ty  

- 
No. 

c 

741 

742 

743 

744 

745 

- 

- 
From 

4.3 

7.8 

10.8 

L3.1 

16.0 

- 
To 

7.8 

.0.8 

.3.1 

.6.0 

.6.6 

- 
idth 

u 
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I 85 HD-2 Page 3 of 4 ELDORAM) REsoLw&s LIMITED 
Hole No. 

Date Drilled 25-26, 1985 
WILL HOLE LI'lliOLoGIC RFla)RD 

S - 
Description 

Depth 

I I 

CORE REx;uvEw: 

' - 7.8 to 10.8 m: 570 
- 4.3 to 7.8 UG 26% 

J 

EUWLTICN: 
Finely-crystalline mafic dyke. 

QHOUR: 

Medim a d  dark green 

TMTUIIE: 
- al-ting patches of d i m  green (90%) ad dark g r e  (10%) 
' m c k  
- dark green patches often tourdd by fractures ad veinlets, have 

m a r  or fihrms a~tliTES, millimetric in scale. 

slTuXm3: 
- highly fractured w i t h  many n a n w  veinlets in may orientations 
- high fracture density on millimetric scale 
- lu slickansides Sean 

idth l- U(ppn) 
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I ww DRILL HOG LI'IHOLOGIC REmm 
J 

-- 
I t  

Description 

- u~per contact: preserved i n  axe;  is 15O to care Wis ,  

- h l e  stq& i n  clay gage zone 
"fiqers" of this rock extend 1 to 2 on into the rhyolite 

COWEREIXNERY: 
Frcm 15.8 to 16.6 is 6 9 8 ,  

aw4ENr: 

- 8 mn wide calcite vein at 16.3 m 

W of Hole. . 1  

I .  . 

KlURE AND FA AMPLE 

'sity 
eiss- 



APPENDIX I 1 1  

ANALYSIS OF A GRAVITY SURVEY 

PROPOSED FOR THE SUMMER OF 1985  

(Note: A reproduction of an Eldor Resources Limited 
internal report, prepared prior to the 

field season) 

eldorado 
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1 .  INTRODUCTION 

The HD 
B.C., are being 

claims (Project 585), located near Houston, 
explored by Eldor Resources Limited under a 

recently-completed option agreement. It was decided to attempt 
a gravity survey on the property, and consequently a program of 
linecutting and levelling was undertaken in October of 1984 
(Cruickshank, 1984). That program was undertaken after 
consideration of the probable size, shape, and gravity response 
o f  a hypothetical target orebody. 

survey. It addresses the following questions: 
(a) Why is a geophysical survey required? 
(b) Why grauity, rather than other geophysical methods? 
(c) What are the size, shape, and potential density contrast of 

(d) Is it possible to detect an economic orebody with the 

This report is an analysis of the proposed gravity 

an economic orebody? 

survey as proposed? 

2. WHY GEOPHYSICS? 

Overburden on the claims area is generally quite thin, 
usually less than 1 m. It is arguable that geological mapping, 
prospecting, and geochemistry might be more cost-effective than 
geophysical surveys. 

The entire area is forested, and a thin layer of till 
(20 to 40 cm) has been observed. Therefore although not thick, 
a cover o f  till, soil, and forest litter is extensive in area. 
Two o f  the three known zinc showings (Tower and Switchback 

. 
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Z o n e s )  were o n l y  d i s c o v e r e d  u p o n  t h e  c o n s t r u c t i o n  of  r o a d  c u t s ,  

g e o l o g i c a l  m a p p i n g  p r o g r a m  h a s  b e e n  p r o p o s e d ,  b u t  i t s  
u s e f u l n e s s  w i l l  be l i m i t e d  i n  some areas  by t h i s  t h i n  c o v e r .  

a l t h o u g h  t h e  a r e a  h a s  a l o n g  h i s t o r y  of  p r o s p e c t i n g .  A 

3 .  COMPARISON O F  GRCIUITY TO ELECTRICAL METHODS 

G r a v i t y  was c h o s e n  f o r  two p r i n c i p a l  r e a s o n s :  
( a )  T h e  known m i n e r a l i z a t i o n  c o n s i s t s  m a i n l y  of s p h a l e r i t e ,  

w h i c h  i s  n o t  a g o o d  e l e c t r i c a l  c o n d u c t o r .  T h e s e  s h o w i n g s  
d o  n o t  c o n t a i n  a p p r e c i a b l e  q u a n t i t i e s  o f  o t h e r ,  more con-  
d u c t i v e ,  s u l p h i d e  m i n e r a l s .  T h i s  c o n c l u s i o n  i s  p a r t i a l l y  
s u p p o r t e d  by t h e  l a c k  o f  U L F  r e s p o n s e  ove r  t h e  H i l l t o p  Z o n e .  

( b )  Many small  f r a c t u r e - r e l a t e d  c o p p e r  o c c u r r e n c e s  a r e  p r e s e n t  
o n  t h e  p r o p e r t y ;  I b e l i e v e  t h a t  t h e s e  a r e  u n r e l a t e d  t o  t h e  
z i n c  m i n e r a l i z a t i o n .  T h e s e  c o p p e r  s h o w i n g s  w o u l d  p r o b a b l y  
p r o d u c e  many s p u r i o u s  anomalies i n  a n  I P  o r  EM s u r v e y .  

A n o t h e r  m e t h o d  t h a t  m i g h t  work i s  s e l f  p o t e n t i a l  
( S P ) .  A n o m a l i e s  h a v e  b e e n  d e t e c t e d  ove r  s p h a l e r i t e  o r e b o d i e s ,  
a phenomenon  t h a t  i s  d i f f i c u l t  t o  e x p l a i n  t h e o r e t i c a l l y ,  g i v e n  
t h e  p o o r  c o n d u c t i v i t y  o f  t h e  m i n e r a l  ( T e l f o r d ,  e t .  a l . ,  p .  
4 6 0 ) .  O v e r b u r d e n  i s  t h i n  over much of  t h e  p r o p e r t y  

c 
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i n  C r u i c k s h a n k ,  1985), so  SP may have some chance o f  s u c c e s s .  

SP i s  s u b j e c t  t o  t o p o g r a p h i c  n o i s e ,  b u t  g i v e n  o u r  e x c e l l e n t  

t o p o g r a p h i c  c o n t r o l ,  t h i s  i s  p r o b a b l y  n o t  a m a j o r  n e g a t i v e  

f a c t o r .  SP i s  a l s o  cheap and f a s t .  We s u g g e s t  t h a t  i t  be 

c o n s i d e r e d  f o r  secondary  use ,  such  as  f o l l o w - u p  o n  g r a v i t y  

a n o m a l i e s .  

T h e r e  a r e  some n o n - t e c h n i c a l  c o n s i d e r a t i o n s  t h a t  a l s o  

f a v o u r  g r a v i t y  methods .  The u n p r o v e n  p o t e n t i a l  and g r a s s - r o o t s  

n a t u r e  o f  t h i s  p r o j e c t  p r e c l u d e  l a r g e  b u d g e t s ;  we t h e r e f o r e  

c a n n o t  a f f o r d  t h e  l u x u r y  o f  e x p e r i m e n t i n g  w i t h  a number o f  

d i f f e r e n t  g e o p h y s i c a l  s u r v e y s  - we mus t  choose t h e  one method 

t h a t  i s  l i k e l y  t o  g i v e  d e f i n i t i v e  r e s u l t s .  G r a v i t y  i s  s i m p l e r  

l o g i s t i c a l l y ,  s i n c e  o n l y  one o p e r a t o r  i s  r e q u i r e d .  We have  

a l r e a d y  c o m m i t t e d  o u r s e l v e s  t o  t h i s  s u r u e y ,  h a v i n g  o b t a i n e d  t h e  

r e q u i r e d  e l e v a t i o n  d a t a  l a s t  f a l l  ( r e p o r t e d  i n  C r u i c k s h a n k ,  

1984). 

4 .  S I Z E ,  GEOMETRY, AND DENSITY OF THE POTENTIAL TARGET 

I n  o u r  i n i t i a l  c a l c u l a t i o n s  l a s t  f a l l ,  we worked  o n  

t h e  h y p o t h e s i s  t h a t  a d e p o s i t  c o n t a i n i n g  a b o u t  400,000 t o n n e s  

o f  Zn m e t a l  w o u l d  be r e q u i r e d .  I n  o r d e r  t o  r e f i n e  t h i s  e s t i -  

mate f u r t h e r ,  compu te r -genera ted  economic models  were  u s e d  t o  

e v a l u a t e  the s i z e  and g r a d e  f o r  s e v e r a l  p o t e n t i a l  o r e b o d i e s .  

T h i s  e x t r a  work  was r e c e n t l y  conduc ted  by Don Ward, u s i n g  h i s  

own p rog ram.  The r e s u l t s  o f  some o f  t h e s e  mode ls  a r e  i n c l u d e d  

i n  Append ix  111. A l a r g e  number o f  a s s u m p t i o n s  were  u s e d  i n  

a r r i v i n g  a t  t h e s e  e s t i m t e s ,  i n c l u d i n g :  

- t h e  o r e  body i s  a t a b u l a r  body o f  v e r t i c a l  d i p  ( t h i s  i s  

r e a s o n a b l e  g i v e n  v o l c a n i c  c o u n t r y  r o c k s  and r e l a t i v e l y  

s t e e p  o b s e r v e d  d i p s )  

l e n g t h  and d e p t h  were  v a r i e d .  

- w i d t h  o f  t h e  b o t t o m  o f  t h e  open p i t  was g i v e n  as 20  m; 
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o n l y  z i n c  p r o d u c t i o n  was c o n s i d e r e d ;  i e .  o t h e r  p o s s i b l e  
p r o d u c t s  s u c h  as Pb o r  Au w e r e  i g n o r e d .  
15% o r  20% w i t h i n  o r e  d i l u t i o n  
Zn p r i c e  t a k e n  t o  b e  $ 0 . 6 0 / l b  = $ 1 . 3 2 / k g  

n o  o v e r b u r d e n  ( t h e r e  i s  n o  a p p r e c i a b l e  o v e r b u r d e n  over  most 
o f  t h e  g r i d  a r e a )  
p i t  s l o p e s  o f  45O 
d i s t a n c e  t o  m i l l  5 k m  ( t h i s  w o u l d  p u t  i t  b e s i d e  t h e  CN 

ra i lway l i n e )  
R a b b i t  Lake values  were u s e d  f o r  m i n i n g ,  m i l l i n g ,  a d m i n -  
i s t r a t i o n ,  a n d  t r a n s p o r t  c o s t s .  
a p p r o x i m a t e  t o t a l  c a p i t a l  c o s t s ,  i n  1985 d o l l a r s ,  were c a l -  
c u l a t e d  f rom t h e  f o r m u l a  

0 . 6  c a p  c o s t s  = $ 6 3 0 , 0 0 0  T 
w h e r e  T = d a i l y  p r o d u c t i o n  i n  t o n n e s  
t a x e s  a n d  r o y a l t i e s  were n o t  c o n s i d e r e d  

T h e  " b o t t o m  l i n e "  o n  e a c h  p a g e  i n  A p p e n d i x  111-1 g i v e s  
t h e  c a l c u l a t e d  n e t  p r o f i t  o r  loss, b e f o r e  t axes .  T h e  f a c t o r s  
t h a t  were v a r i e d  i n  t h e  d i f f e r e n t  m o d e l s  were l e n g t h  a n d  d e p t h  
of t h e  o p e n  p i t ,  a n d  o r e  g r a d e .  S i z e  of  t h e  v a r i o u s  o r e b o d i e s  
r a n g e d  from a b o u t  4 t o  14 m i l l i o n  t o n n e s  ( d i l u t e d ) .  I t  was 
f o u n d  t h a t  o r e  g r a d e  was more i m p o r t a n t  t h a t  t h e  s i z e  o f  t h e  
o r e b o d y  i n  d e t e r m i n a t i o n  of  p r o f i t a b i l i t y .  

F o u r  o r e  g r a d e s  ( p r e - d i l u t i o n )  were t r i e d :  8%, lo%, 
12%, a n d  15% Z n .  A g r a d e  of  8% Zn a p p e a r s  t o  b e  u n e c o n o m i c  
w i t h i n  t h e  c o n s t r a i n t s  l i s t e d  a b o v e ,  w h i l e  10% seemb t o  be a t  
a b o u t  t h e  b r e a k - e v e n  p o i n t .  A m o d e l  f o r  12% Zn,  w i t h  a p i t  

m e a s u r i n g  1000 m l o n g  x 100 m d e e p  x 2 0  m w i d e  (bot tom of p i t )  
was f o u n d  t o  r e t u r n  a p r o f i t  o f  $49 m i l l i o n  a f t e r  e x p e n s e s  o f  
$767 m i l l i o n .  Any d e p o s i t s  i n  t h e  15% Zn r a n g e  ( 1 2 . 5 %  Zn 
d i l u t e d )  w o u l d  b e  v e r y  p r o f i t a b l e ;  a p r o f i t  o f  $214 m i l l i o n  w a s  
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c a l c u l a t e d  f o r  a p i t  1500 m l o n g  x 100 m d e e p ;  a n d  o f  $126  
m i l l i o n  f o r  o n e  1000 m l o n g  x 100 m d e e p  ( s ee  A p p e n d i x  1 ) .  

P i t s  o f  s imi la r  h o r i z o n t a l  m e a s u r e m e n t s ,  b u t  o n l y  50 m d e e p  
w o u l d  b e  p r o p o r t i o n a t e l y  e u e n  more p r o f i t a b l e .  

S t r i k e  l e n g t h s  f o r  t h e s e  p r o f i t a b l e  m o d e l s  were g i v e n  
as  e i t h e r  1000 m o r  1500 m .  I t  i s  p r o b a b l e  t h a t  f o r  h i g h e r  
g r a d e  o r e ,  s t r i k e s  o f  7 0 0  o r  800 m w o u l d  b e  s u f f i c i e n t  f o r  
p r o f i t a b i l i t y .  L o w e r - g r a d e  o r e b o d i e s  w o u l d  h a v e  t o  b e  l o n g e r ,  
s a y  1500 m o r  s o .  

T h e  r a n g e  of  t h e o r e t i c a l  d e n s i t i e s  f o r  z i n c  o r e  i s  
shown  o n  F i g u r e  1 .  T h e  d e n s i t y  r a n g e  f o r  s p h a l e r i t e  i s  g i v e n  
by T e l f o r d  e t .  a l .  ( 1 9 7 6 )  as 3 . 5 0  t o  4.00. T h e  d e n s i t y  o f  
s p h a l e r i t e  o r e  s h o u l d  l i e  b e t w e e n  t h e  two s t r a i g h t  l i n e s  o n  t h e  
c u r u e ,  g i v e n  t h e  f o l l o w i n g  a s s u m p t i o n s :  
- % s p h a l e r i t e  = % Zn x 1 . 5  

- g a n g u e  d e n s i t y  = w a l l  r o c k  d e n s i t y  = 2 . 6 0  ( t h i s  v a l u e  i s  
t a k e n  f rom r o c k  s a m p l e s  shown  i n  T a b l e  1) 

T h e  s e c o n d  a s s u m p t i o n  would a lmost  c e r t a i n l y  u n d e r -  
e s t ima te  t h e  o r e  d e n s i t y ,  a s  Fe s p h a l e r i t e  a n d  some o t h e r ,  
d e n s e r  s u l p h i d e  m i n e r a l s  w o u l d  b e  p r e s e n t  ( t h e  o t h e r  g a n g u e  
ma te r i a l  a l s o  may b e  d e n s e r  t h a n  2 . 6 0 ) .  D e n s i t i e s  o f  r o c k s  
c o l l e c t e d  a t  HD show a c o r r e l a t i o n  w i t h  Zn c o n t e n t  ( T a b l e  l ) ,  

b u t  n o  a t t e m p t  s h o u l d  be made t o  p r o j e c t  t h e s e  t o  h i g h e r  
g r a d e s ,  g i v e n  t h e  u n c e r t a i n t y  i n  t h e  m e t h o d  of  g e o c h e m i c a l  
a n a l y s i s  e m p l o y e d .  ( I C P  may n o t  be s u f f i c i e n t l y  a c c u r a t e  a t  
t h o s e  l e v e l s  of  Zn c o n t e n t ,  a n d  t h e  a n a l y s i s  was n o t  p e r f o r m e d  
o n  t h e  i d e n t i c a l  s u b - s a m p l e  as  t h e  d e n s i t y  d e t e r m i n a t i o n ) .  T h e  
lower  b o u n d a r y  o f  t h e  d e n s i t y  r a n g e  shown  o n  F i g u r e  1 i s  v e r y  
c o n s e r u a t i u e ,  a n d  p r o b a b l y  t o o  l o w .  

As i s  shown o n  F i g u r e  1, s u b e c o n o m i c  o r e  (8% Zn)  
s h o u l d  h a v e  d e n s i t y  c o n t r a s t s  o f  .11 t o  - 1 7 ;  m a r g i n a l l y  e c o n o -  
mic o r e  (10% Zn) s h o u l d  r a n g e  f rom . 1 3  t o  . 2 1 ;  a n d  h i g h - g r a d e  
(15% Zn) o u g h t  t o  f a l l  b e t w e e n  .20 a n d  . 3 2 .  Ore t h a t  c o n t a i n s  
20% Zn o u g h t  t o  b e  b e t w e e n  . 2 7  a n d  . 4 2 .  O f  c o u r s e ,  n o  o r e  b o d y  
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TABLE 1 

Zinc Analyses and Specific Gravities of Six Rocks 
from the HD Claims 

Specimen No. Litholoqy Specific Gravity Zn (pp m) * 

8 4- 5 8 5- 1 
-2 
-3 

chert 
tuff 
chert 

-4 tuff 
-5 tuff 
-6 tuff 

2.70 
2.64 
2.65 

2.62 
2.58 
2.61 

83,600 
13,300 
34,400 

102 
183 

2,049 

* Zn determined by ICP technique; only semi-quantitative for 
higher concentrations. The analysis was not performed on 

the same sub-sample as was the density determination. 

is o f  completely uniform grade throughout, and zones of ore 
that have higher than average density ought to be present. 
Thus, it may happen that higher grade portions of a given ore 
body may be detectable by gravity, while lower-grade tails are 
not. Ore bodies are also variable in cross-sectional area, so  
that wider-than-auerage zones, even if of lower grade, may also 
be detectable by gravity. The next section of ths report 
treats gravity models in more detail. 

5 .  MODELING OF PROBABLE GRAVITY RESPONSE 

Several gravity models were calculated prior to the 
1984 linecutting and leveling program. The calculations were 



8. 

eldorado 

i s  of  c o m p l e t e l y  u n i f o r m  g r a d e  t h r o u g h o u t ,  d o n e  o n  a T I 5 9  c a l -  
c u l a t o r ,  u s i n g  a program b a s e d  o n  t h e  t w o d i m e n s i o n a l  m e t h o d  o f  
T a l w a n i ,  e t .  a l .  ( 1 9 5 9 ) .  A g a i n ,  a v e r t i c a l l y  d i p p i n g ,  t a b u l a r  
o r e b o d y  was a s s u m e d .  T h e  m o d e l  a s s u m e s  " i n f i n i t e "  s t r i k e  ex -  
t e n s i o n .  F a c t o r s  t h a t  were v a r i e d  i n  t h e  d i f f e r e n t  models 
i n c l u d e d :  d e n s i t y  c o n t r a s t ,  w i d t h  ( " x " ) ,  a n d  v e r t i c a l  e x t e n t  
of t h e  body  ( I I z " ) ,  a n d  d e p t h  of  o v e r b u r d e n  (most  c a s e s  a s s u m e d  
n o  o u e r b u r d e n ) .  Resul ts  o f  t h e  v a r i o u s  m o d e l s  a r e  s u m m a r i z e d  
i n  T a b l e  2 ,  w h i l e  t h e  a c t u a l  c u r v e s  a r e  p r e s e n t e d  i n  A p p e n d i x  2 .  

T a b l e  2 s h o w s  t h a t  t h e  r a n g e s  f o r  v a r i o u s  f a c t o r s  u s e d  
i n  t h e  m o d e l i n g  a r e  +0.2 t o  +0.4 f o r  d e n s i t y  c o n t r a s t ,  10 t o  20 

m f o r  x ,  50 t o  100 m f o r  z, a n d  0 t o  20  m f o r  d e p t h  of o v e r -  
b u r d e n .  T h e  maximum v a l u e  f o r  x ( h o r i z o n t a l  w i d t h )  i s  p r o b a b l y  
q u i t e  c o n s e r v a t i v e ,  g i v e n  t h a t  l a r g e  o r e  b o d i e s  c o u l d  b e  q u i t e  
v a r i a b l e  i n  w i d t h  - i n c r e a s i n g  t h e  w i d t h  w o u l d  c e r t a i n l y  i m -  
p r o v e  t h e  g r a v i t y  r e s p o n s e .  

Half  o f  t h e  t e n  c a l c u l a t e d  g r a v i t y  r e s p o n s e s  l i s t e d  i n  
T a b l e  2 a r e  i n  t h e  +0.2 2 .02 m g a l  r a n g e .  T h r e e  r e s p o n s e s  a r e  
b e l o w  t h i s  r a n g e ,  b e c a u s e  o f  t h e  n a r r o w n e s s  o f  t h e  o r e  b o d y  
a n d / o r  t h e  p r e s e n c e  of  a p p r e c i a b l e  o v e r b u r d e n  ( m o d e l s  2 ,  3 b ,  
6 b ) .  M o d e l s  3 a  a n d  7 a  d e m o n s t r a t e  t h a t  f o r  d e n s i t y  c o n s t r a s t s  
of + 0 . 3  o r  b e t t e r ,  a n d  w i t h  r e a s o n a b l e  w i d t h s  ( 2 0  m )  a n d  d e p t h s  
(100 m ) ,  much b e t t e r  g r a v i t y  r e s p o n s e s  c a n  b e  o b t a i n e d .  Com- 
p a r i s o n  w i t h  F i g u r e  1 i n d i c a t e s  t h a t  a d e n s i t y  c o n t r a s t  of 0 . 3  
w o u l d  c o i n c i d e  w i t h  Zn g r a d e s  o f  a b o u t  14% t o  21% (a  h i g h  e s t i -  
mate, as  i t  d o e s  n o t  a l l o w  f o r  e x t r a  Fe s p h a l e r i t e  o r  o t h e r  
s u l p h i d e s ) .  For t h e s e  r e l a t i v e l y  n a r r o w  t a r g e t s ,  d e n s i t y  con-  
t r a s t s  of 0 . 1 5  t o  0 . 2 0  may be t h e  minimum v a l u e s  t h a t  c o u l d  b e  
d e t e c t e d  ( c o r r e s p o n d i n g  t o  Zn g r a d e s  o f  a b o u t  7% t o  14%). Any 
w i d e n i n g  o f  t h e  o r e b o d y  w o u l d  be b e n e f i c i a l .  I t  i s  a p p a r e n t  
from M o d e l s  3 ,  6 ,  a n d  7 t h a t  t h e  p r e s e n c e  of a p p r e c i a b l e  oue r -  
b u r d e n  w o u l d  h a v e  a m a r k e d  a t t e n u a t i n g  e f f e c t  on t h e  g r a v i t y  
r e s p o n s e ;  f o r t u n a t e l y  t h e r e  i s  v e r y  l i t t l e  o v e r b u r d e n  o v e r  most 
of t h e  g r i d  a r e a .  
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T h e  c a l c u l a t e d  g r a v i t y  p r o f i l e s  i n  A p p e n d i x  111-2 s h o w  
t h a t  t h e  p e a k s  a r e  q u i t e  n a r r o w .  T h e  h i g h e s t  p a r t s  of t h e  
p e a k s  seem t o  be o n l y  as w i d e  as t h e  s u b c r o p  e x t e n t  o f  t h e  o r e  
body ;  a b o d y  10 m w i d e  i s  near i t s  maximum i n t e n s i t y  o n l y  o v e r  
a l e n g t h  o f  10 m .  F o r  t h i s  r e a s o n ,  t h e  s u r v e y  was d e s i g n e d  f o r  
s t a t i o n  s p a c i n g s  o f  10 m. T h e  g r i d  i s  p i c k e t t e d  a t  10 m i n t e r -  
v a l s ,  a n d  t h e  e l e v a t i o n  a t  e a c h  p i c k e t  was d e t e r m i n e d  d u r i n g  
t h e  l e v e l  s u r v e y .  An a d d i t i o n a l  b e n e f i t  of s u c h  a c l o s e  
s p a c i n g  i s  t h a t  i t  e l i m i n a t e s  most of  t h e  t o p o g r a p h i c  e f f e c t  
b e t w e e n  a d j a c e n t  s t a t i o n s  o n  a p r o f i l e  ( t e r r a i n  c o r r e c t i o n s  a r e  
d i s c u s s e d  i n  t h e  f o l l o w i n g  s e c t i o n ) .  

6. ANALYSIS OF EFFOR IN THE PROPOSED GRAVITY S U R V E Y  

H o l t z  e t .  a l .  (1981)  s t a t e  t h a t  t h e  t o t a l  p r o b a b l e  
e r ro r  i n  t h e  B o u g e r  g r a v i t y  value i s  g i v e n  by t h e  e x p r e s s i o n :  

w h e r e  : 
i s  t h e  t o t a l  p r o b a b l e  e r r o r  
i s  t h e  e r r o r  i n  t h e  o b s e r v e d  g r a v i t y  v a l u e  
i s  t h e  e r r o r  i n  t h e  t h e o r e t i c a l  g r a v i t y  value 
i s  t h e  c o m b i n e d  f r ee  a i r  a n d  B o u g e r  e f f e c t  

"Bs 

%+ 

es 
C 

eh i s  t h e  e r r o r  i n  t h e  e l e v a t i o n  v a l u e  
i s  t h e  e r r o r  i n  t h e  t e r r a i n  c o r r e c t i o n  %T 

Each of t h e s e  f o u r  s o u r c e s  of e r r o r  w i l l  be d i s c u s s e d  s e p a r -  
a t e l y  i n  t h e  f o l l o w i n g  p a r a g r a p h s .  

T a e  e r r o r  i n  t h e  o b s e r v e d  g r a v i t y  v a l u e  i s  t h e  e r r o r  
i n v o l v e d  i n  o b t a i n i n g  r e p e a t a b l e  i n s t r u m e n t  r e a d i n g s  i n  t h e  
f i e l d .  Hol tz  e t .  a l .  (1981) o u t l i n e  t h e  p r o c e e d u r e s  f o r  
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TABLE 2 

SUMMARY OF RESULTS OF GRAVITY MODELS 

Mode l  No, D e n s i t y  x(m) z ( m )  D e p t h  t o  Peak 

C o n t r a s t  Top (m) g r a v i t y  r e s p o n s e  

( m i l l i g a l s )  

1 

2 

3a 

3b 

4 

5 

6a  

6 b  

7a 

7b  

+ 0.2 
+ 0 . 3  

+ 0 . 3  

+ 0 . 3  

+ 0 . 3  

+ 0 . 4  

+ 0 . 4  

+ 0 . 4  

+ 0 . 4  

+ 0 . 4  

20 

10 

2 0  

20  

2 0  

10 

10 

10 

20 

20  

100 

100 

100 

100 

50 

5 0  

100 

100 

100 

100 

0 

0 

0 

20  

0 

0 

0 

2 0  

0 

20  

0 . 1 8  

0 . 1 6  

0 . 2 6  

0 . 1 4  

0 . 2 1  

0 . 1 8  

0 . 2 1  

0.10 

0 . 3 5  

0 . 1 9  

Where x i s  h o r i z o n t a l  w i d t h  o f  t h e  body 

z i s  v e r t i c a l  e x t e n t  o f  t h e  body 

Assumpt ion :  v e r t i c a l l y  d i p p i n g  t a b u l a r  body o f  " i n f i n i t e "  

s t r i k e  e x t e n t  and homogeneous d e n s i t y .  
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correcting tidal effects and instrument drift, and show that, 
with care, the error in the observed gravity would be about 
0,025 milligals (which is the standard deviation estimated 
from the repeat difference histogram). We propose to obtain 
our tidal correction tables from the Department o f  Energy, 
Mines, and Resources in Ottawa. 

The second source of error lies in the value of the 
theoretical gravity at a station, that is, the error in the 
correction for station latitude. Holtz et. al. ( 1 9 8 1 )  state 
that "latitude corrections for stations misplotted by 50 
metres north or south will be in error by a maximum o f  - 0 4  

mgal." Since all o f  our gravity profiles at HD will be run on 
cut lines oriented true east-west, we should be well below 
this limit. 

The correction for station elevation is more sensi- 
tive to error; Holtz et. al. ( 1 9 8 1 )  estimate a value o f  0.2 
mgal/m. Our station elevations at HD were determined with a 
GDD electronic level, in a series of closed-loop traverses 
(Cruickshank, 1 9 8 4 ) .  The distributed closure errors were 
always less than 1 cm per station. It is therefore likely 
that the error in relative elevations between two adjacent 
stations is probably less than 2 cm; the corresponding error 
in the gravity values, due to error in elevations, should 
therefore be less than .005 mgal. Station locations in the 
field are marked with pickets, and the actual point on the 
ground used for the elevation determination is spotted by a 
nail with a piece of orange flagging attached. In the major- 
ity of cases, then, it will be possible to recover the exact 
spot on the ground that corresponds to the measured elevation. 

The terrain correction will undoubtedly be the larg- 
est source o f  error in this survey. We propose to use the 
method of Hammer ( 1 9 3 9 )  to calculate this correction. This 
method involves the computation of the effects of the 
topography in a series of concentric rings (zones) at 
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i n c r e a s i n g  d i s t a n c e s  f rom t h e  s t a t i o n .  All z o n e s  e x c e p t  t h e  
i n n e r m o s t  o n e  a r e  s u b d i v i d e d  i n t o  a number  of s e c t o r s  t o  i m -  
p r o v e  t h e  a c c u r a c y  of t h e  c a l c u l a t i o n .  T h e  g r a v i t y  e f f e c t  o f  

a s i n g l e  s e c t o r  i s  g i v e n  by t h e  f o r m u l a :  

- - Y B  o i( ro-ri + C(ri - z2 - fl(r02 + z 2  >j 2 

z = [ e s  - e l  8 e = w h e r e  8 = s e c t o r  a n g l e  ( r a d i a n s ) ,  
- average e l e v a t i o n  i n  s e c t o r , r  , r = s t a t i o n  e l e u a t i o n ,  

o u t e r  a n d  i n n e r  s e c t o r  r a d i i ,  e = r o c k  d e n s i t y ,  a n d  Y i s  
t h e  u n i v e r s a l  g r a v i t a t i o n a l  c o n s t a n t .  

T a b l e  3 s h o w s  Car l  J o h n s o n ' s  c a l c u l a t i o n s  o f  t h e  s o r t  
o f  a c c u r a c i e s  i n  e l e v a t i o n  r e q u i r e d  i n  e a c h  of  t h e  Hammer 
zones,  a s s u m i n g  t h a t :  ( a )  maximum t o t a l  a l l o w a b l e  e r r o r  i s  0 . 1  

m g a l ,  ( b )  t h e r e  i s  a n  e q u a l  c o n t r i b u t i o n  t o  t h e  e r r o r  f rom 
e a c h  c o m p a r t m e n t  i n  t h e  i n n e r m o s t  7 z o n e s ,  a n d  ( c )  t h a t  t h e  
e r ro r  c o n t r i b u t i o n  from t h e  o u t e r m o s t  3 z o n e s  i s  n e g l i g i b l e .  
A c t u a l l y ,  f o r  s t a t i o n  i n t e r v a l s  of 10 m ,  t h e  c o n t r i b u t i o n s  o f  
zones E ,  F, a n d  G a r e  a l s o  p r o b a b l y  n e g l i g i b l e ,  so  t h a t  t h e  
values i n  T a b l e  3 l i s t  more a c c u r a c y  t h a n  i s  a c t u a l l y  re- 
q u i r e d .  We f e e l ,  h o w e v e r ,  t h a t  we c a n  meet t h e  t a b u l a t e d  
a c c u r a c i e s .  If t h i s  l e v e l  of  a c c u r a c y  c a n  b e  a t t a i n e d ,  t h e n  
t h e  t o t a l  e r r o r  f o r  z o n e s  A t o  D ( i e .  o u t  t o  170 m from t h e  
s t a t i o n )  s h o u l d  b e  l e s s  t h a n  .04 m g a l .  A s  d e s c r i b e d  above,  
s t a t i o n  e l e v a t i o n s  a r e  known t o  w i t h i n  1 o r  2 cm; t h e s e  w i l l  
b e  u s e d  t o  e s t ima te  z o n e  A e l e v a t i o n s .  F o r  z o n e  B ( 4  c o m p a r t -  
m e n t s ) ,  t w o  v a l u e s  w i l l  be e s t i m a t e d  f rom t h e  a d j a c e n t  s ta -  
t i o n s  o n  t h e  l i n e ,  w h i l e  t h e  o t h e r  two,  o r t h o g o n a l  t o  t h e  
l i n e ,  were e s t i m a t e d  i n  t h e  f i e l d  d u r i n g  t h e  l e v e l  s u r v e y .  
Values f o r  zones C t o  F w i l l  b e  t a k e n  f rom o u r  1:5,000 s c a l e  
t o p o g r a p h i c  map .  T h i s  map was p r e p a r e d  by c o m p a r i n g  o u r  s u r -  
v e y e d  e l e v a t i o n s  o n  g r i d  l i n e s  t o  a t o p o g r a p h i c  map a t  t h i s  
s c a l e  ( w i t h  c o n t o u r  i n t e r v a l  of 10 m )  t h a t  w a s  p r e p a r e d  f o r  
Endako  M i n e s .  T h e  a c c u r a c y  o f  t h i s  1:5000 map i s  v e r y  g o o d  
w i t h i n  t h e  g r i d  a r e a ,  a n d  d i m i n i s h e s  s o m e w h a t  as t h e  l i m i t  o f  

900 m f rom t h e  g r i d  i s  a p p r o a c h e d ;  h o w e v e r  i t  i s  always w i t h i n  

% 
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ea a i 
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T A B L E  3 
TERRAIN CORRECTION ZONES OF HFIMMER (1939), 

ACCURACIES OF ELEVATION ESTIMATES REQUIRED FOR 

HD SURVEY, AND METHODS OF OBTAINING ESTIMATES 

(see text for explanation) 

Zone Accuracy Required How Estimate 
Radii (m) in Estimate o f  Obtained 

Mean Elevation 

0-2 
2-16 

16-50 
50- 170 
170-390 
390-890 
890-1530 
1530-26 10 
26 10-4470 
4470-6 500 

< 2 .05 
- + 1  
& 10 

- + 15 
2 30 

2 80 
- + 45 

larger yet 
I1 

level survey 
estimated in field 
1:5,000 top0 map 

I1  

II 

II 

1:50,000 top0 map 
II 

II 

II 
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t h e  l i m i t s  s p e c i f i e d  i n  T a b l e  3 .  T h i s  map h a s  b e e n  d i g i t i z e d  
o n  o u r  c o m p u t e r .  T h e  v a l u e s  f o r  t h e  o u t e r m o s t  r i n g s  w i l l  b e  
o b t a i n e d  from t h e  g o v e r n m e n t  1:50,000 t o p o g r a p h i c  map; a 
1 : 2 5 , 0 0 0  e n l a r g e m e n t  o f  t h i s  map h a s  a l s o  b e e n  d i g i t i z e d .  

C o r r e c t i o n s  from t h e s e  o u t e r  z o n e s  w i l l  h a v e  no e f f e c t  
o n  i n d i v i d u a l  p r o f i l e s ,  w h e r e  t h e  values  f rom o u t e r  r i n g s  w i l l  
t e n d  t o  b e  c o n s t a n t .  T e r r a i n  c o r r e c t i o n s  w i l l  b e  p e r f o r m e d  o n  
o u r  c o m p u t e r .  

C e r t a i n  i n d i v i d u a l  s t a t i o n s ,  a n d  c e r t a i n  p o r t i o n s  o f  
t h e  p r o f i l e s ,  a r e  l o c a t e d  i n  a r eas  of  v e r y  s t e e p  t e r r a i n  ( s e e  
maps a c c o m p a n y i n g  C r u i c k s h a n k ,  1984) .  I n  t h e s e  a r e a s ,  l o c a l  
t e r r a i n  may  p r e c l u d e  t h e  p r o d u c t i o n  of  g o o d  g r a v i t y  v a l u e s .  
T h i s  p a r t i c u l a r l y  a p p l i e s  t o  t h e  n o r t h e a s t e r n  p a r t  o f  t h e  
g r i d .  However, g e n t l e r  t e r r a i n  p r e d o m i n a t e s  a n d  a c c u r a c y  o f  

t h e  t e r r a i n  c o r r e c t i o n  s h o u l d  b e  e x c e l l e n t ,  p e r h a p s  a r o u n d  .05 

m g a l .  
O v e r b u r d e n  i s  a s e r i o u s  p r o b l e m  i n  many g r a v i t y  s u r -  

v e y s .  U n c e r t a i n t i e s  a b o u t  i t s  t h i c k n e s s  a n d  d e n s i t y  c a n  
s e r i o u s l y  h i n d e r  i n t e r p r e t a t i o n .  O v e r  most o f  t h e  g r i d  a r ea  a t  
H D ,  t h e  o v e r b u r d e n  i s  known t o  be t h i n  ( l e s s  t h a n  1 m ) .  A few 
small swamps o n  t o p  o f  t h e  m o u n t i a n ,  a n d  a l a r g e r  o n e  o n  t h e  
n o r t h e r n  b o u n d a r y  of  t h e  g r i d ,  w o u l d  b e  e x c e p t i o n s  i n  t h i s  
r e g a r d .  T h e s e  a r eas  of  t h i c k e r  o v e r b u r d e n  a r e  p r o p o r t i o n a t e l y  
small  a n d  e a s i l y  r e c o g n i z e d  i n  t h e  f i e l d ,  so s h o u l d  p r o d u c e  few 
p r o b l e m s .  T h e  t h i n  o v e r b u r d e n  a l s o  i m p r o v e s  t h e  c h a n c e s  t h a t  
some p a r t  o f  t h e  t a r g e t  o r e b o d y  ( i f  p r e s e n t )  w i l l  b e  n e a r  s u r -  
f a c e ,  a n d  h e n c e ' m o r e  e a s i l y  d e t e c t a b l e  by t h e  g r a v i t y  m e t h o d .  

U s i n g  t h e  e q u a t i o n  o f  H o l t z ,  e t .  a l .  ( 1 9 8 1 ) ,  a n d  t h e  
f i g u r e s  g i v e n  a b o v e ,  i t  f o l l o w s  t h a t  t h e  t o t a l  p r o b a b l e  e r r o r  
f o r  a g r a v i t y  s t a t i o n  h e r e  w o u l d  b e  0.11 m g a l ;  f o r  two a d j a c e n t  
s t a t i o n s ,  o r  s h o r t  s e g m e n t s  o f  a p r o f i l e ,  t h e  r e l a t i v e  e r r o r  
w o u l d  be a b o u t  . 05  m g a l .  

U 
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I t  i s  c o n c l u d e d  t h a t  f u r t h e r  t a r g e t  d e f i n i t i o n  by g e o -  
p h y s i c a l  m e t h o d s  i s  d e s i r a b l e .  G r a v i t y  i s  p r e f e r a b l e  t o  I . P .  
o r  E . M .  m e t h o d s  b e c a u s e :  ( a )  t h e  t a r g e t  s p h a l e r i t e  m ine ra l i za -  
t i o n  m a y  n o t  be c o n d u c t i v e ,  a n d  ( b )  s c a t t e r e d ,  u n r e l a t e d ,  
f r a c t u r e - c o n t r o l l e d  Cu s h o w i n g s  w o u l d  p r o b a b l y  p r o d u c e  s p u r i o u s  
a n o m a l i e s .  SP s u r v e y s  may a l s o  b e  o f  ua lue .  

I t  i s  f u r t h e r  c o n c l u d e d  t h a t  t h e  p r o p o s e d  g r a v i t y  s u r -  
v e y  h a s  a g o o d  c h a n c e  of  d i s c o v e r i n g  a n  e c o n o m i c  z i n c  o r e b o d y  
i f  o n e  i s  p r e s e n t .  I n  f a c t ,  t h e  s u r v e y  as p r e s e n t l y  e n v i s a g e d  
may be s o m e w h a t  o u e r - s p e c i f i e d " ,  b e c a u s e  t h e  s t a t i o n  s p a c i n g  
and t e r r a i n  c o r r e c t i o n s  may be more r i g o r o u s  t h a n  r e q u i r e d .  

T h e  p r o p o s e d  s t a t i o n  s p a c i n g  i s  10 m o n  p r o f i l e s  t h a t  
a r e  200 m a p a r t .  T h i s  v e r y  c l o s e  i n t e r v a l  w a s  s e l e c t e d  s o  t h a t  
a r e s p o n s e  from n a r r o w  o r e b o d i e s  (10 m o r  s o )  c o u l d  b e  d e t e c -  
t e d .  T h e  200 m l i n e  s p a c i n g  i s  r e a s o n a b l e  s i n c e  a n y  o r e b o d y  
t h a t  may b e  p r e s e n t  w o u l d  b e  o f  v a r i a b l e  w i d t h ,  g r a d e ,  a n d  
d e p t h  b e l o w  s u r f a c e ;  t h e r e f o r e  t h i s  i n t e r v a l  i n c r e a s e s  t h e  
c h a n c e  o f  d i s c o v e r y .  T h e  maximum number  o f  g r a v i t y  s t a t i o n s  
w o u l d  b e  2 ,050 ;  t h i s  w o u l d  b e  r e d u c e d  i f  p r o f i l e s  i n  t h e  
n o r t h - e a s t  c o r n e r  o f  t h e  g r i d  a r e  e l i m i n a t e d  b e c a u s e  of  extreme 
t o p o g r a p h y .  I t  i s  h o p e d  t o  h a u e  a l l  l a t i t u d e ,  t e r r a i n ,  f r ee -  
a i r ,  a n d  B o u g e r  c o r r e c t i o n s  c a l c u l a t e d  p r i o r  t o  t h e  f i e l d  
season, i n  o r d e r  t o  e x p e d i t e  t h e  d a i l y  d a t a  r e d u c t i o n s .  

I t  may  b e  a r g u e d  t h a t  c a l c u l a t i n g  t h e  t e r r a i n  e f f e c t  
of t h e  o u t e r  Hammer z o n e s  i s  u n n e c e s s a r y .  T h e  e f f e c t  of t h e s e  
z o n e s  on i n d i v i d u a l  p r o f i l e s  w o u l d  c e r t a i n l y  be n e g l i g i b l e .  
However ,  t h e  g r i d  i s  l a r g e  e n o u g h  ( 3 . 8  km l o n g  i n  a n o r t h - s o u t h  
d i r e c t i o n )  t h a t  t h e r e  w o u l d  be some e f f e c t  o v e r  t h e  a rea  as a 
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whole. The principal reason for calculating the effect of a l l  
of the Hammer zones would be to improve the quality of a grau- 
ity map of the entire grid. This is admittedly a secondary 
priority, but as all calculations will be performed by compu- 
ter, the additional cost would probably not be significant. 

Finally, it should be emphasized that the chances of 
discovering an orebody with gravity methods increase in propor- 
tion to the economic value of the deposit. If a near-surface 
economic orebody occurs in the grid area, it should be detect- 
able. 

D Respectfully submitted, 

D 

R . D .  Cruickshank 

2145A 
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APPENDIX 111-1 
DEPOSIT MODELS 
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APPENDIX 111- 2 

GRAVITY MODELS 
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FIGURE 2 
HD CLAIMS - GEOLOGY MAP LEGEND 

PLEISTOCENE 

Q Till (where exposed in road cuts) 

TERTIARY Endako Group? 

Bd Basalt or andesite dykes. Dark green, brown weathering, finely 
crystalline, equigranular. 

UNKNOWN AGE (possibly Cretaceous?) 

Sm Micro syenite. Finely crystalline (about 1 mm) equigranular 
rock. Consists of 70% pink K-feldspar: remainder green, 
chloritic (chloritized mafic minetals?). Massive, unfoliated 
[one small outcrop only]. 

JURASSIC? (if a tuff) OR YOUNGER (if intrusive) 

DP Dacite porphyry. Dark grey aphanitic matrix, with 10 to 30% 
white lath-shaped feldspar phenocrysts, 1 to 3 mm long. Exotic 
inclusions to 3 cm in size range from sparse to abundant. Rock 
is entirely massive, with no prerferred orientation of 

d?k%%%%?tr~&%., B R A N C H phenocrysts or inclusions. Probably a 

Dpi: abundant exotic inclusions A S S E S S M E N T  R E P O R T  
Dpq: numerous quartz phenocrysts 

JURASSIC 

Hazelton Group 
Telkwa Formation 

R Rhyolite. Pale t 
medium grey or green, buff: commonly pale green matrix with pink 
pyrcclasts. Tuffs are usually matrix-supported and polymictic. 
Only rarely displays preferred orientation of pyroclasts, 
lamination, or accretionarey lapilli. Possibly largely 

0 
7 

subaqueous in origin. 

Rtb: tuff with block-or 
Rti: lapilli tuff: many 

bomb-sized ( 64 mm) clasts 
clasts 2 mm in size 
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Rta: 

Rtaq: 
Rtaa: 

Rtl: 
Rf: 

Rfx: 
Ralt : 

Rtiq: 

ash tuff; most clasts less than 2 mm; frequently with sparse 
lapilli 
Rta with abundant quartz crystals 
Rta, very well sorted, equigranular, clast supported; 
probably an ash fall tuff 
laminated tuff, usually ash-sized to very fine (dust) clasts 
Aphanitic rocks of rhyolite composition. Many may be 
silicified Rti or Rta. Some may be dust tuffs, or 
sub-volcanic intrusives. Quartz or feldspar phenocrysts 
occasionally present 
As for Rf, but brecciated 
fractured and altered (clays and heavy limonite stain) rock 
of probable rhyolitic composition 
Rti with numerous quartz crystals 

Tuff of andesitic composition. Matrix dark green, lapilli and 
coarser ash are of felsic (light-coloured) aspect. Bedding 

Interbedded with unit R .  
occasionally discernable. Matrix-supported, polymictic. 

1ti: lapilli tuff 
Ita: ash tuff 

Red tuff: matrix of hematitic mud, rhyolitic in composition. 
Frequently displays pronounced preferred orientation of 
pyroclasts and flattened pummice lapilli. commonly contains 
lamination, well-sorted beds, or acretionary lapilli. Probably a 
subaerially-erupted unit. Interbedded on small-or-large scale 
with unit R .  

Htb: contains block-or bomb-sized ( 64  mm) clasts 
Hti: lapilli tuff: many clasts 2 m 
Htil: Hti that is layered or laminated 
Hta: ash tuff 
Htaq: Hta with abundant quartz crystals 

Red basalt. Aphanitic matrix with sparse small ( 2 m) 
feldspar phenocrysts. Weathers brown. 

Chert, dense, black, aphanitic. Crude banding which may not 
correspond to bedding. Up to 10% sphalerite. 

Chl : Chert, red, layered; includes layers of Rta. 
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SYMBOLS 

limit of mapping Ll .**--  
geoligcal contact: 

r-1 - - - - - -  .. I 

r 1  - 
fault: defined 

: approximate 
: assumed 

defined 
approximate 
assumed 

' I 1 9% hh, inclined, vertical: prominent joint set 

inclined: vertical: bedding (b.), lamination (1.1, preferred 
orientation of pyroclasts (c.), contact (ct.) 
inclined: vertical: fault with gouge (flt.): prominent fracture 
or shear set (f.) 
inclined, vertical: carbonate vein (cc.), mineralized vein or 
fracture 

top determination: arrow points to stratigraphic top 
area of highly fractured rock with numerous veinlets of quartz 
and/or calcite 
outcrop (bedrock or till) 
thickness of till (Q) exposed in road cut 
sheared 
tuff comprised primarily of crystals 
rock sample (1985 program) and number 

sphalerite occurrence 
cadmium stain 
significant amount of copper stain: 
cp: chalocopyrite 
bo: bornite 
mal: malachite 
az: azurite 
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lead (galena) Occurrence 
cc calcite vein(s1 

:I qz quartz 
u 

lim much limonite (Fey stain 

si1 silicified 

J acc lap accretionary lapilli 

J PY 

f l  fluorite 
pyrite 

vein 

fractured 
vn 

/ -  

,I% ', marsh or swamp 
1 

Ll 
J I 

' .  - 

3 
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PPB 
A U  
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