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INTR OD UCTLON AND SUMMARY 

During the 19 7 4 field seas on detailed geological, geochemical, magneto­
meter and induced polarization surveys were conducted over the HAL 
claims. These surveys show that the previously known minera lization is 
hosted by fine -grained acid tuffs and/ or siliceous clastic rocks, which are 
more extensively mineralized to the e3:-st. The geophysical and geo­
chemica l  surveys do not outline new zones of mineralization on the HAL 
claims nor do they suggest that the known showings are part of a sub­
stantially larger mineralized zone, which by itself has economic potential. 
More diarnond drilling is planned to the east on the adjoining DANA and 
HALO claims of Cyprus Anvil; should this work reveal mineralization at  
grades substantially higher than presently indicated then drilling of  the 
I. P. anomalies on the HAL claims would be warranted. 

LOCATION AND AC CESS 

The HAL claims are located in the central Yukon Territory 25 miles north 
of the town of Faro and 15 miles north of the Anvil Minesite. The claim 
group is in the Whitehorse Mining District on Claim Sheet 1 05 K - 11. 
Latitude and longitude at the centre oJ the group is 62°341 N, 1 3 3°201 W. 
Access .is by ·helicopter from Faro or by float plane from Ross River to 
C aribou Lake and then by foot or helicopter to the claim group, a short 
distance to the northeast.· 

CLAIMS 

The claim group is composed of the 24 full- sized clain1.s listed on Table I. 

Table I 

Recordi�g Expiry 
C laim Name Grant No. D ate Date 

HAL 1 - 6  incl. Y3 9 -Y 44 incl. 2 1  Feb. 1966 2 1  Feb. 1 9 8 0  
HAL 7 Y45 2 1  Feb. 19 .66 2 1  Feb. 1 9 7 9  
HAL 8 Y46 2 1  Feb. 1966 2 1  Feb. 1 9 8 0  
HAL 9 - 14 incl. Y4 7 - Y52 incl. 2 1  Feb. 1966 2 1  Feb. 1 9 80 
HAL 15 Y53 2 1  Feb. 1966 2 1  Feb. 1 9 7 9  
HAL 16 Y54 2 1  Feb. 1966 2 1  Feb. 1 979 
HAL 1 7-22 incl. Y55- Y6 0 incl. . 2 1  Feb. 1966 2 1  Feb. 1 9 8 0  
HAL 2 3  Y6 1 2 1  Feb. 1966 2 1  Feb. 1 9 7 9  
HAL 24 Y62 2 1  Feb. 1966' 2 1  Feb. 1 9 7 9  

The clain1.s are owned by Northern Homestake and are being explored by . 
Cyprus Anvil under an option agreement.  

1 
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Assessment commitments have been met by filing diamond drilling from 
the adjoining DANA and HALO claims. Three years work has been applied 
to each claim. 

HISTORY 

The HAL claims were staked in 1965 following staking of the IVAN. claims 
to the east by Anvil Mining Corporation. Anvil staked the IVAN claims 
to cover a prominent gas san which was spatially related to airborne mag 
and E. M. anomalies and reconnaissance geochemical anomalies. Anvil 
carried out ground E. M. mag, geochemical and geological surveys on part 
of their claims east of a prominent northerly flowing creek late in the 1 966 
season. Four diamond drill holes tested anomalies revealed by those 
surveys without intersecting significant mineralization. The HAL claims 
were explored by airborn� geophysical, soil geochemical and geological 
surveys and bulldozer trenching in 1966 and 1967. This work revealed 
small showings of low grade, apparently stratiform, copper- zinc minera l-

. ization which were further trenched at a later date, but are not known to 
have been otherwise evaluated since their discovery. 

3 

The showings on the property attracted the attention of Ridgemo�t Mining 
Corporation (Cyprus Mines C orporation) during regional geochemica l  and 
geologica l  work in the Anvil R ange in 1 9 7 3. Additional more encouraging 
showings were discover�d east of the HAL group on the DANA claims, 
staked by Ridgemont te e�];...±he old IVAN goss..an. Cyprus Anvil is 

presently exploring the DANA claims under an agreement with Ridgemont V/ and acquired an option from Northern Homestake in order to extend the 
surveys to cover the known showings on the HAL cla:lms. 

G E OLOGY. 

Regional Geology 

The area of the claims was first mapped by the Geological Survey of C anada 
in the early 19601 s during a helicopter supported regional mapping program 
and was again briefly studied by Tempelman- Kluit (19 7 2) in i968 . The 
area is shown on G.  S. C.  Map 1 3 - 1 9 6 1  ( Roddick & Green, 1 9 6 1 )  to be 
underlain by a group of rocks consisting dominantly of chert, shale, 
siliceous shale, quartzite and chert pebble conglomerate of upper Devonian 
and lower Mississippian age, apparently correlative with the Earn Group 
established by C ampbell ( 1 967 ) in the adjoining Glenlyon Map area. 
Regional mapping by Ridgemont in 197 3 showed that the Earn Group 
probably contains some component of acid pyroclastic material and could 
include rocks substa.ntially older than upper De:-v-onian. Relations between 
the Earn group rocks and the \rolcanic sedimentary complex that hosts the 
stratiform massive sulphide deposits in the Anvil Vangorda district are 
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still obscure, but it appears that most of the complex, particularly the 
sequence containing the sulphide deposits, is older than the Earn Group 
rocks and the uppermost part of the Anvil- Vangorda section may be a 
lateral equivalent. 

Property Geology 

Rocks on the. property are divided into six mappable-units. Units A through 
E are probably a conformable sequence with A the oldest unit. Unit X is 
in fault contact with units A and B and could be either the oldest unit or 
the youngest unit exposed. 

Description of Map Units: 

Unit A 

Unit A is not exposed on the HAL claims but crops out in the canyon of 
Ivan C reek and.was penetrated by one_ of the 1974 drill holes on the DANA 
claims. On the HAL claims the unit probably underlies Unit B at relatively 
shallow depth at the north end of the claim block, and may be responsible 
for the lower resistivities at depth at the north end of lines 4 0 W  and 3 2W. · 

Unit A consists of argillaceous and silty thin bedded limestone with 
minor black argillite beds, probably several hundred feet thick, underlain 
by banded black and gray _chert and slate or argillite of unknown thickness. 
The limestones are a potentially important host to mineralization at depth, 
in light of the skarn- like nature of much of the known mineralization. This 
limy horizon would probably lie at depths in excess of 1 0 0 01 beneath the 
main showings on the HAL claims. 

Unit B 

Unit B is host to most of the known mineraliz�tion and all of the better 
showings in the area. ·The unit crops out in the northern portion of the 
claim block .and is exposed in many of the northern trenches .. 

The unit is characterized and dominated by light gray to off-white, fine 
to very fine-grained, massive to weakly banded, hard siliceous rocks. 
The unit, as is true of a ll units on the HAL claims, crops out poorly in 
genera l, but locally forms large cliff outcrops on the steep north escarp­
ment. The rocks generally weather buff to rusty and form boulder to 
gravel sized angular talus blocks and rubble. The highly siliceous nature 
of the rocks and peculiar wavy banded textures on the weathered surface, 
reminiscent of textures of rhyolite tuffs, have led to the suggestion that 
n1.uch or all of these rocks are fine acid pyroclastics. B rief examination 
of thin sections did not show concl,�s ive textur<:>.l or compositional evidence 

....____ -+ 

of a pyroclastic origin; indeed most obs·erved features were consistent with 
the rocks being highly siliceous angular siltstones in which case the wavy 
lenticular banding could be scour bedding. 

-:-;;lr:z���...&.t....ll"'-"_._ ............. ____ , __________________________________ _ 
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In the lower part of the section the rocks are slightly limy and contain 
layers and irregular masses of carbonate rock locally containing fibrous, 
colourless tn:!molite. ·The siliceous rocks in this section also exhibit 
relief weathering due to thin { 5mm) interbands of very fine, medium gray 
and lighter, slightly coarser sucrose siliceous rocks, perhaps interbedded 
siliceous siltstone and fine siliceous arenite. The more sucrose layers 
also tend to have a very slight carbonate content and loca lly contain feathery 
tremolite . The carbonate component of the lower part of the section would 
seem to support the concept of the. fine siliceous rocks being sedimentary,. 
but it is also possible that the carbonate is volcanic exhalative material 
rather than sedimentary, thus the lithologic association is not particularly. 
diagnostic of either environment.  

The upper portion of Unit B is general ly free of carbonate and commonly 
contains minor disseminated sulphide which is so fine-grained tha t  it is 
very difficult to identify; locally the sulphide is defini!;:.ly pyrrhotite but 
elsewhere appears to be arsenopyrite or pyrite. The uppermost portion 
of this horizon generally contains up to several percent pyrrhotite with 
traces of chalcopyrite and at the top of the unit this sulphide is locally 
bedded. The sulphide beds are 2- Smm thick separated by 2-20mm of barren, 
very fine, medium to light gray siliceous material . In places the sulphide 
beds are graded. 

Unit B is on the order .of 1 0 0 01 thick. The lateral extent of Unit B is 
not known with certainty but it appears that it may lens out along strike, 
both to the east and west, and down- di p  to the south into rocks of Unit D. 
Laterally equivalent rocks in Unit D would probably be exposed between 
the southwestern corner of the grid and C aribou Lake.  

Unit C 

Unit C is a thin distinctive marker horizon which is similar to rocks 
of Unit B and cornprises very den�che� rocks of purplish brown to 
slightly pinkish c�st. The hard, highly siliceous rocks of the unit are very 
resistan�-cr·z;-;;p out well; they weather f1gfittcirY.1ea� brown, commonly 
with a light coloured weathering rind, and form large tabular scree blocks. 
The rocks are commonly massive but locally have poorly developed layering 
accentuated by weat hering. The layering is caused by light/dark colour 
banding with no significant corresponding differences in composition or 
texture. The rocks do not generally contain dis seminated sulphide, but 
contain thin veinlets of pyrrhotite + chalcopyrite probably mobilized from 
the imrnediately ci"��·;ly·i·�g-··��lphide zone in Unit B . 

..... ,__ ....... ,....,.�--.........::ri!n-----� 

Unit G is about 50  feet thick and appears to lens out along strike into 
Units B 9r D. Unit C appears to conformably overly Unit B but its contact 
with Unit D is faulted where exposed, thus .its relations with lhat unit are 
not known. 

'· 
·---�-------------------------- . .. _ .1til.,...,..,.=+"fh\F,"'""'i'"'IP•-·WfCW s; .......... a:.-ztt.r.· 
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Unit D 

Unit D is assumed to overly Unit C; it is a thick unit composed of dark 
gray to black chert, argillaceous che·rt and mixed cherty and calc-silicate 
rocks. The rocks are massive and banded; in their southerly outcrops the 
bands are composed of sucrose quartz and diopside + calcite iriterlayered 
with dark argillaceous· cherty material.  The calc-silicate bands are highly 
lenticular and of unknown origin; they may be caused by a metasomatic 
addition or they may r.eflect a limy component in the original rock. 

Some of the impure cherts in this unit may contain a tuffaceous compon­
ent. One to a few percent disseminated pyrite is common in this unit but 
apparently not sufficient to cause an I. Po effect . 

Unit D appears to grade into Unit E through change 1n relative con­
centration of lime and silica. 

Unit .E  

Unit E forms a synclinal cap on the hill at the east edge of the grid. 
The rocks there are argillaceous and silty limestone, black argillaceous 
chert and black argillite. The argillaceous component of these rocks causes 
the strong resistivity low on line B E. The rocks are well exposed in 
trenches on the above mentioned hill w.here they are cut by sphalerite­
bearing calcite veinlets, apparently responsible for the associated geo­
chemical anomalies. 

The limy rocks of Unit E have yielded two fossil localities but in both 
cases the specimens were poorly preserved. One was a crinoid ossicle, 
the other a fragment of a Brachiopod(?) valve. 

Unit X 

Unit X is in fault contact with Units A and B thus its stratigraphic 
relations are unknown; it may overly the limy rocks of Unit E or may underly 
the limy rocks of Unit A, perhaps in part equivalent to the lowest exposed 
part of Unit A .  

The rocks o f  the unit are dark gray to black, thinly bedded to massive 
argillite and argillaceous siltstone. In Ivan Creek canyon, the only 
exposure, the rocks contain thin pyrrhotite +pyrite beds. Iron sulphides 
locally comprise several percent of the rocks but no base metal sulphides 
are known. These rocks apparently account for the lower resistivity at 
depth and higher magnetic readings at the north end of all the grid lines and 
a strong coincident airborne E. M. and mag anomaly (east of the HAL claims) 
recorded during the original survey ·of the area by Yukon Copper. 

6 
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Structure: 

The rock sequence on the HAL claims forms a faulted open s yncline with an 
axis trending approximately 1 15° and plunging probably in the order of 20° 

·to the southea st. The axial trend of this major structure is in accord with 
measurements of spar se minor structures in Unit 7 in the grid area, and 

· much more exten sive mea surements off the grid, where well bedded and 
more argillaceous s trata occur which are more conducive to formation and 
preservation of minor structures.  Only a small portion of the southwesterly 
limb of this structure is exposed on the .claim block . 

0 0 0 Three fault sets occur on the property striking 045 , 100 and 150 , all 
probably steeply dipping. · Shearing, known displacement or lithologic 
truncation is known along each of these trends ,  but some faults are inferred 
on the bas is  of linear airphoto traces.  Sen se of displace·ment on the faults 
is  generally not known but some generalization s can be made. The 150° and 
1 00° sets �ppear to be normal faults ,  the southwestern block is downdrozyed 
on the 150 set; the southern block appears t.o be downdropped on the 1 00 set. 
The 045° s et has unknown sense of di splacement. It may be related to a later 
period of folding and have opposite sense s of normal displacement or pos s ibly 
northwesterly directed reverse movement. The fault deformations are 
apparently not related to uplift of the metamorphic core zone of the Anvil 
Range nor to the emplacement of the Anvil B atholith, which crops out near 
Caribou Lake approximately one mile southwest  of camp. No s y stematic 
radial s ense of downdropping is .noted that might be interpreted as an effect 
of intrus ion of an unroofed pluton beneath the mineralized s howings and 
altered zones on the property. 

Alteration: 

Two <;_:ea s on the HAL claims are heavily altered but there appears to be no 
relation between the known.mineralization and the �Iteration. The large s t  
area (;in the vicinity of the small lake near camp where the. rocks are light 
gray to white and have a coar ser s ucro se texture than the presumed pnaltered 
equivalents .  Mo st of the rocks are highly siliceous and appear to be only 
bleached and recry s tallized, but others have well developed calc-silicate 
mineralogy and are coloured light green by fine crys tal s of diopside. Some 
of the more recrystallized e-;;;;:-rnple s have light green and l.ight brown 
mottling, apparently due to discrete crys tals of diopside and idocrase.  · 

Locally the rocks have dark gray s treaks, pos sibly due to concentration of 
carbonaceous material during the pronounced bleaching that mus t  have 
occurred to obtain the light coloured altered rock s from the generally dark 
coloured Unit D rocks .  Light coloured carbonate rich rocks with a di stinctive 
feathery texture, po s sibly due to colourles s  tremolite, als o  occur widely in 
the altered zone. The rocks involved in thi s altered zone appear to have 
originally been part of Unit D. \Vherc these rocks have been ex ami ned they 
do not seem to be particularly carbonate "rich as they do not fizz when tes ted 
with acid even when scratched but they do exhibit  rough weathering s urfaces 
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typical of limy rock s .  The apparent lack of carbonate in the protolith i s  
puzzling in light of the wides pread calc-silicate alteration; exten s ive meta­
somatis n1. may �ave accompanied the alteration to develop the calc-silicate 
rock s.  Another pas s ibility i s  that a carbonate rich horizon is  pres ent in 
Unit D but everywhere this horizon is  developed it i s  altered, thus no 
protolith is  recognized; this pos sibility i s  a reflection of the uncertainty of 
the internal s tratigraphy of Unit D .  If s uch a carbonate rich horizon exi s ts 
then it would. appear to be relatively high in the section and s ubs tantial 
tr:uncation would be required by the 100 ° trending faults south of the ba:s e­
line to explain the observed distribution of rock types .  

The second altered zone i s  well exposed in trenches on line 24W; it i s  of a 
similar nature to that des cribed above, but not as strongly developed. 
Strong calc- s ilicate zones are not as  obvious here, but calc- s ilicate 
mineralogy is developed. At the wes t  end of the arcuate trench on line 24 W 
at 1 14 N  Unit C is  clearly seen to have been variably attacked by thi s  alter­
ation, leaving both the remnant distinctive purplish- brown coloured cherty 
rocks and coarser s ucros e  light greeni sh, highly siliceous rocks probably 
containing fine diops ide. The conversion of Unit C rocks to calc- s ilicate 
mineralogy would seem to demand at lea st some metasomatis m  as Unit C 
rocks mostly seem to be nearly pure silica where unaltered. In thi s same 
trench minor pyrrhotite+chalcopyrite bearing diopside idocrase skarn with 
trace s of scheelite i s  developed. The main showings on line 20W are near 
the edge of the altered zone, but no relationship i s  apparent between the 
alteration and this mineralization. The remaining altered rocks are exposed 
in trenches near 1 24 N  on 24W where the calc-silicate mineralogy is  not 
particularly well developed, but the rocks are nonetheles s  originally partly 
limy. Around the periphery (particularly near 12E on TL ?ON) of the strongly 
altered zone les s completely recry stallized rock s occur with len s e s  of· 
calc- silicate mineralogy enclosed in a fine siliceous matrix. The tremolite 
needles common in Unit E limy rocks are probably also related to the alter­
ation proce s s .  

Mineralization: 

Three mineralized zones are known on the HAL claims; located in the 
vicinity of 4W l lON, 8 E� and the largest  one around 20W 1 16 N. All the 
mineralized zones have been trenched to some degree. 

The mineralization at the top of the hill on 8 E  at 85N appears to be confined 
to sparse thin stringers of black calcite following and cros s-cutting bedding 
in limy rocks of Unit E. The veinlets contain minor amounts of s phalerit e 
locally. This mineralization is not s ufficient to explain the obs erved geo­
physical respons e, thu s additional detailed �� exan1.ination will be 
conducted in this ar� in 19.] 5. The intens�- re sisti:vity lo::v an� frequency 
effect high here should not be entirely attr_i.b�d. to mineralization since 
some rock s in the area are carbonaceous and would be moderately good 

.,_.....,.,,-�_.���-· 
..._..,.,..,.,..,..,,��=........,.-r· 

conductors.  ____.;.-.. 
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The mineralization in trenches on line 4 W near l l  ON is  Cathro1 s ( 1 9  68 ) 
A -zone - location 1. Cathro exten sively sampled this zone and his result s 
are reproduced here in Figure 2 as  they pos t  date his reports on the prop­
erty. Cathro described the zone as being up to 101 thick and les s  than 501 
long which is in accord�with rec·ent ob servations. Most of the min;;ilization 
occurs in short (101- 201) thin (about 1''- 211} lenses of heavily dis seminated 
pyrrhotite with minor sphalerite and chalcopyrite, within azone of spars ely 
di s serninated.- mineralization with dimensionsTn.the order de scribed by 
Cathro. The hos t  i s  a bleached(?) , light coloured, fine-grained s i liceous 

/!'-"-'?- J..;d''<. rock of Unit B .  No pronounced geophysical re sponse is as sociated with 
this rrilnerallzation and �disturbed soils do not contain strongly anomalous 
amounts of metal, suggesting that the showings exposed are the bes t  that 
can be expected of thls area. -------"-- --- -- - --

The last  mineralized zone is the largest  and is as sociated with the bes t  
geophys ical re sponse on the claim block. It is  expo sed in trenches from 
18W l l 7 N  to 24 W 1 14N; this zone is Cathro1 s A zone - location 2 .  Two 
type;cl�ineralizat1on ar� p� �ent;···the lower one i s  expo sed in trenches 
just east  o.f line ZOW and the uppe_r one_in t.r-;;_�-on-line 24 W. The lower 
zone appears stratiform from a distance in that it is a shallow dipping lens  
po s sibly conformable with layering of the enclo sing rock s .  In  detail the 
mineralization is highly irregular and has many -f�ai:ures sugges tive of an 
epigenetic replacement o:r:1gm. 'I'ne zone J.soesCcres-cribed as  one of he(3__vily 
dis se�nated pyrrhotite with subordina�e black sphalerite and le s ser chalc<;>­
pyrite. The s howing is heavily oxi_?.ized and probably con siderably leached; 
minor amount s of fine smithsonite crystals are present on the weathered 
surfaces of rUbble. The heavily dis seminated mineralization is locally 
finely laminated, with laminations paralleling the general trend of the zone 
and elsewhere eros scutting it. .  Mas sive pods or blocks of :ez_rrhotite occur 
within the dis seminated zone. These blocks could be highly disrupted beds 
of mas s ive mineralization, but they appear to be joint bounded blocks with 
lateral continuity no greater than presently expos ed. Numerous other 
examples of apparently fracture controlled mineralization are present. 
It is pas sible that th�ob�r��d�_�a �t-:c;��-��;_;:t:t:oiie·d--features are secondary 
and result from mobil���ti:.�I1o� originally_�tratiform mineralization, but a 
strong ca se can be nl.ad� for an origin by replacement of a horizon within 
the upper part of L!�i!. -!3 by s�!�ti_o_ll.s_!_r�vep�ng along steep fractures .  The 
zone is about 1Q1 __ tb,ick_E�� the l:Jase _ _is  ��!__t:�p_��_ed. The zone was not re­
sarnpled in 1 9 74 but Cathro (1968 ) report s  an 8 foot chip sample acro s s  the 
horizon averaging 2-:- 84o/��:g;=-Q�-37%-c-��--o.Glo/o-Pb and a trace of gold and 
silver. ·The-I. P�. re�its s how a p;�-�-�;-�-�d,- th�1.;gh weak, metal factor 
anomaly over thi s s howing alld. indicate that more mineralization could occur 
jus t  downhill fron"l the expo sed mineraliz-ation:-·.-----------

. 

---
-

- -------· 

--· ·-· - -· · -- · - -

The upper showing in thi s  area is very s mall and consis t s  of pods of d iopside­
idocrase s karn replacing highly siliceous rock s of the uppel"mos t  portion of 
Unit B Ol" Unit C. Some of the small pods corttain considerable pyl"Thotite 
and minor amounts of chalcopyrite. No as s ay s  were obtained on this 
material but the copper .values are very low. Very minor scheelite was 

------------------------------------------------------
-

---
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noted in some samples of the skarn. The pyrrhotitetchalcopyrite mineralogy 
is reminiscent of the sulphide mineralogy _Erevalent at the top of Unit B ,  and 
may indicate that the small sulphide showings originate by mobilization of 
small amounts of sulphide already in that 110riz().?_ d�-:�ng the formation of 
the altered zone in this area. This showing provides the only obvious link 
between alte'ration discussed previously and mineralization on the claims; 
and may be nothing more than redistribution of pre-existing sulphides. 
The I. P. results suggest that the rocks il!__the layered showing may be 
present at depth downhill from the skarn showings. 

G E OCHEMICAL SUR V E Y  

Methods and Procedure 

At the onset of the survey it was planned to collect the B horizon but in 
practice this proved to be difficult because of thick organic material and/ or 
volcanic ash, and shallow pe_rmafrost. On the steep north slope it commonly 
proved impossible to get an adequate sample. ' 

Due to this problem every line was walked at least twice and generally three 
times in order to remove the moss and start the underlying material to thaw, 
thus getting the hole as deep as possible and hopefully reaching the B horizon. 
In many cases a B horizon sample was obtained, but often the lowest level 
reached was still in the A horizon. The samples were dug with a mattock 
and placed in _ a wet strength Kraft paper bag. The samples were partly air· 
dried in camp then shipped to the Whitehorse laboratory of B arringer Re­
search where analyses were done by Doug R ead. 

The sample was oven dried at 7 5°C and sieved to minus 8 0  rnesh. Two 
hundred and fifty milligrams of the minus 80 mesh fraction was digested in 
perchloric acid (HC l O  4) and the re-sultant solution submitted to atomic 
absorption spectrophotometry. The perchloric acid extraction is essentially 
a total extraction. Duplicate samples were submitted to B arringer as a 
check on precision of their analyses; the results of these checks showed 
good reproducability. 

Description of Soils 

The soils developed on the claim group fall.into two main categories depend­
ing n.1.ainly on topography and drainage; all the soils are immature. On the 
rolling upland surface two sequences of soil horizons are found. In well 
drained areas a few inches of virtually undecomposed organic material (A ) 

0 is underlain by slightly decomposed black organic material with a slight 
to moderate content of n"lineral n1.atter (A ) up to two ol· n1.ore feet thick but 
usually less than one foot thick. The A · ts locally uncle rlain by a lighter 
coloured leached horizon (A2 ) but it is Jsually very thin and often absent. 
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A prominent layer of white volcanic ash is commonly found in the soil profile 
usually at the base of the A but also can occur within the A horizon. The 
B horizon is light-1nedium �rown to. orange-brown or d-ark b1own and free 
of organic material, except where buried horizons a�e found. 

The second type of upland soil  is found in less well drained areas, and 
consists of gray to greenish-gray clay rich material overlain by the 
A horizons described above, including the ash iayer. This material is 
thought to be a weakly developed gley horizon and will be referred to as 
the G horizon. 

On the south facing slopes where drainage is better and permafrost is 
deeper or absent the A- B soils predominate although A-G soils are found 
locally. 

On the north and east facing slopes soils are very poorly developed and 
frozen poorly decmnposed organic material often directly overlies large 
talus boulders. vy-here mineral rich soils are developed they cornrnonly 
consist of fine rock fragments and mixed fine rock and ash or ash alone. 

Permafrost, or at least frozen ground, i s  widespread on the property with 
the exception of the south slopes and more exposed portions of the upland 
surface. Frost is usually encountered at depths of a few inches just below 
the moss cover and in many cases prevents obtaining a sample below the 
A horizon or the ash where this is thick. In some cases heavily frozen 
A horizon material proved to be underlain at a depth of 2- 3 1  by completely 
thawed B or C horizons. These relations suggest that a subs�antial blanket 
of impermeable frozen humus overlying a permeable B horizon might 
effectively blank out a geochemical response over mineralization by 
channeling the metal rich waters beneath the frozen humus. This would 
deny metal contribution to the overlying A horizon soils which in routine 
sampling are difficult to avoid. In such a case however, a substantial 
anomaly should be found downhill from mineralization, thus i t  seems un­
likely that permafrost will completely eliT?inate signs of mineralization, 
but it could easily confuse the detailed picture. 

The ash layer noted above is ubi quitous in the south-central Yukon and was 
avoided as a sample media. ·where samples of ash were taken they yield 
unusually low metal values. 

The B horizon was the desired sample media but in areas of poor drainage 
a G horizon sample was taken. -where the A horizon \Vas unusually thi ck or 
well frozen it  was sa1npled. On the north slopes A horizon samples were 

0 taken where nothing else was available, but these usually proved to have in-
sufficient -80 mesh material for an analys i s. 
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Results 

Fourteen percent of the samples taken were from the A horizon; the rest 
are split evenly between the B and G ho'rizons . . Fewer than 1 4o/o of the 
values plotted on J'vfaps 3 ,  4 and 5 and A horizon since duplicate samples 
were obtained on later traverses from the B or G horizons. 

The results a,re displayed in plan form .on Maps 3 ,  4 and 5 and in histogram 
form as Figures 3 - 1 1 on the following pages. The statistics of the metal 
concentrations of various horizons are found in Table II. These re suits 
show that all metals, particularly zinc, are somewhat depleted in the 
A horizon and that the B and G horizons are very similar in metal content. 
The B horizon samples contain more highly anomalous copper and zinc 
values than the A or G either due to enrichment, or possibly because in 
well drained areas where B soils develop the active layer is thicker and 
mineralization more easily contributes copper and zinc to the soils than 
in heavily frozen ground. No highly anomalous lead values were obtained 
from the A horizon. 

The results show that B and G horizons are probably equally good sample 
media and that anomalies can be obtained from the A horizon. Anomalies, 
or lack of anomalies, defined solely by A horizon samples. should be 
approached with extra care as they may be false or miE;leading. Highly 
organic samples are noted on the accompanying maps with parenthesis. 

Copper 

A 
G 
B 

Lead 

Zinc 

A 
G 
B 

A 
G 
B 

Crude 
Mode 

28 
28 
2 3  

23 
3 3  
23 

3 0  
70 

1 1 0  

Table II 

Statistics of Geochemical Results 

Median 

3 7  
3 2  
3 3  

27 
3 2  
36 

9 7  
148 
147 

Mean 
X 

45 
3 9  
3 9  

3 4  
3 7 
4 3  

1 17 
166 
170 

Standard 
Deviation 

0 

3 1  
28 
26 

16 
2 0  
2 4  

1 05 
9 8  

1 0 2  

Threshold 
x + 2o 2x 

1 0 7  
9 5  
9 1  

56 
9 7  
9 1  

3 27 
362 
3 74 

9 0  
78 
78 

68 
74 
86 

234  
3 3 2  
3 4 0  

-------------------------------------------------------------- - ---------
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Four main zones of interest can be outlined on the basis  of the geochemical 
survey. These are lettered A through D on the accompanying map·s (3, 4 
and 5'). 
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Zone A i s  spatially related to known m ineralization and well defined though 
weak I. P. anomalie s, with strong magnetic response. Anomalous amounts 
of metal are found i n  soil here, but in general the values are not particularly 
high, especially in compari son with more extensive mineralization expo sed 
on adjoining claims . Thi s area i s  one where permafrost  might be s upre s s ­
ing anomalies . 

Zone B is weakly connected to Zone A and again i s  related to known 
mineralization, but with poor geophys ical response. The very highly 
anomalous samples on line 4W are from the edge of the trenched area 
where mineralization i s  expo sed and scattered by the digging s. 

Zone C i s  the mos t  attractive zone becaus e  of its higher and more wide­
spread anomalou s values ,  its  stronger metal factor anomaly and its 
relatio.n to known mineralization off the claim block. Thi s zone i s  the 
western exten s1on of a much larger and more intense geochemical and 
geophys ical anomaly on the Cyprus Anvil DANA claims, which drilling 1n 
1 9 7 4  ha s shown to be caus ed by extens ive low grade copper-lead-zinc- silver 
mineralization s imilar to that exposed in trenche s on 4W and ZO W. Some 
of the high metal values i n  soils in Zone C may originate from mineraliz­
ation further uphill to the ea st, as  the value s build in that direction, but 
the coincident geophys ical respon s e  suggests  some mineralization will be 
found in place. 

Zone D is a broad zone of patchy, moderately anomalou s values with a core 
of fairly high values near 85N on l ines SE and lZE. The high values in the 

., 

core of thi s zone are as sociated with highly anomalous I. P. and magnetic 
result s .  A s  noted previously sphalerite bearing veins are present but it  
is  considered that ins ufficient mineralization has been found to account for 
all observed features .  The high metal factors and low res i stivity may not 
be due to mineralization a s  graphitic argillites crop out. A s ample of 
argillite was taken to test the pos s ibility of metal rich bedrock but yielded 
low results .  

Zone E i s  defi ned by low order anomalous geochemical values with no 
coincident geophysics.  The values here may repres�nt accumulation of 
metal in the s econdary envirml.nlents;  di sper s.ion from mineralization up­
hill or the pres ence of a s mall mineralized lens similar to that exposed on 
line 4W. 

Zone F occur s at the base of the north s lope and i s  al so an extension of 
more anomalous condition s further ea st on the DANA clainl. s with coincidP.nt 
Turam, I. P. and magnetic anomalies. ·The source of these metals may be 
downhill di spersion from the main nlineralized zone, but in light of the 
coincident geophy sics thi s zone will be drill tested in 1975 on the DANA 
claims. 
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Several other patchy low order anomalies are present. Some, such as the 
higher c opper values just north of the base line at the east edge of the grid, 
can be related to  known very sparse mineralization (in this case the bedded 
and fracture bound pyrrhotite and chalcopyrite at the top of Unit B )  but are 
to o l ow to indicate the presence of significant mineralization. 

GEOPH YmCAL S URVEYS 

IndL!ced polarization and magnetometer surveys were c onducted over the. 
HAL claims during the 1974 field season. The magnetometer survey was 
carried out by C yprus Anvil personnel and the I. P .  survey by P. E. Walc ott 
and Associates under c ontract. 

Methods and Pro cedure 

The l. P. technique will be described in a separate report by P. E. Walcott 
and Associates. A dipole - dipole array w�th a 200 .1 spread and McPhar 
P-6 60 frequency domain e quipment was used for the survey. A pole- dipole 
array was tried but proved unsatisfactory because of c oupling effects. · 

The magnetic survey was c onducted using a Mc Phar M-600 fluxgate mag­
netometer. This instrument measures the relative intensity of the vertical 
cmnponent of the earth 1 s magnetic field. Drift during the survey was 
compensated for by reading base stations at less than two hour intervals, 
generally about one hour. The base stati'ons were set up along the base 
line and tie lines us_ing carefully c ontrolled loops on a magnetically quiet 
day. A main base station at 1 6+20 W  8 8 +8 0N with assumed value of 1550 
gammas was used as the starting point of the loops defining the base station 
network and the background level of the survey. All readings were taken 
at about three feet above the ground level with the instrun1.ent facing north, 
all magnetic  material and non-aluminum metal was removed from the 
operator 1 s apparel. 

Any drift noted during the survey was linearly distributed back through the 
·lo ops in which it o c curred. Numerous stations especially on the base line· 
were reread during the survey with good reproducability. Where more than 
one hundred gammas per hour drift was enc ountered the .drift was often 
errati c and these loops were usually discarded and reread . 

Results 

The results of the geophysical surveys are shown in plan form as Maps 6 
through 9 and in section form as Figures 1 2  through 18 all of which are 
in the p o ckets at the rear of this report. 
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Magnetometer Survey: 

The magnetic survey gave very erratic results due to close intense dipole 
anomalies as can be best seen in E.rofile. The erratic a�omalies are 
probably caused _by shallow pyrrhotite mass�� of small size. The magnetic 
response on the claim block is not suggestive of large masses of magnetic 
sulphide mineralizati'on, but accurately reflec_t_§__the presence of known small 
pod or veinlike masses of pyrrhotite. In plan view a distinct zone of higher 
values and high r�lie{��-�cross the grid in a.northwest-southeast trend·. 

This zone does not parallel lithologic trends nor does it parallel any of the 
major faults inferred to be present on the .property.- -·The zone boundaries 
are, however, parallel to a pronounced joint set developed on the claims 
and roughly parallel the fold axis 1llferr-�d r�:���L��u_t�rwest of the zone. This 
feature suggests major, structurally contro_:f}f:!�d, __ �pigenetic emplacement of 
pyrrhotite and/ o:r �agnetite into features eros s- cut��_!l$ __ �i!hologic units. 
The trend of this zone also appears vaguely on the resistivity plan (Map 7). 
The presence of this zone �ay �ndicate that an important fault set parallel 
to the axial plane of folding has not been recognized . 

I. P. Survey: 

The I. P. survey defines three zones possibly related to mineralization and 
----------......._........_. ____ ,.. 

two more to lithologic features. The strongest I. P. ·zone is on line §_�t 
88� where trenches expose dark argillaceous rocks containing minor 
mineralization. This zone has a roughly coincident ma_gpetic re spans e and 
moderately to strongly anomalous geochemical resp.onse. Most of the I. P. 
response here is probably due to conductive lithologies rather than mineral-
ization. .__,_..__ .  " .  s � 

The second strongest zone is located on line BE at about liON and is 
associated with very strong geochemical response and weak magnetic 

---- · --· 

response. This zone is part of a large .r.l2Qre_intel2,�.::_�o the east, 
where it is known to be caused by sulphide mineralization. 

A third zone also caused by�hide min�.!:.e.li_��tion is found on lines 16W 
and 2�l::_�_t,vvee��_l5N and l�_QN. This zone forms a good bullseye target 
around the kn���-�-i.E�Eliz_�ion �ec;!_i�_.i.renches. The axis of the metal 
factor anomaly on 16 W falls just north of the known showing in an area 
where trenching failed to expose bedrock, thus mineralization may be more 
extensive than presently known; the magnetic survey supports this inter­
pretation. The weak geochemical response here however, barring 
cornplications due to permafrost, suggests that the n1ineralization will be 
very low grade and n1.ay consist only of pyrrhotite with minor chalcopyrite 
as is commonly found on the property. On line 24 W an extension of this 
zone at shallow depth is located north of the known chalcopyrite pyrrhotite 
skarn mineralization in an area where trenches also fail to expose bedrock. 
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South of the above zone on line 2 4'-'V between 95N and lO S N, and on 3 2N' 
between lOON and l iON is a weak resistivity low and c_onseguent metal fa ctor 
high, whi ch is prob ably due to conductive overburden or water saturated 
rock in the stream valley rather than · sulphide mineralization. At the 
north ends of all the lines a persistent resistivity low and frequency 
effect high is apparent at depth and thought to be c aused by graphiti c 
argillites of Unit X in ·fault contact with Uni t  B beneath a moderately thi c k  
c ap of overburden. A weak magneti c high is developed over this conduct -. 
ive lithology probably due to the small pyrrhotite content. A weak geo­
chemi cal response (Zone F) also occurs over the eastern portion of this 
anomaly. As noted above this feature will be drill tested in - 1 9 75 on the 
DANA claims where all types of anomalies are also coincident and much . 
stronger. 

C ONC L USIONS AND 
REC OMMENDATIONS 

·The surveys conducted 1n 1 9 7 4  outline three zones that may be worthy of 
further investigation, although none of these zones appea rs to have good 
potential for the discovery of substanti al tonnages of massive or dis­
seminated mineralization. 

The zones a re centered at:  

l)  20W l l 7 N  
2 )  B E  B BN 
3 )  BE l iON 

The first zone has somewhat limited strike length (�2 0 0 0 1 )  and i s  defined 
··------- - -.�--,. .. � ............ -.�-..... �-"" __ ,..__. _ _...., , ______ _,_..., __ .. ,..,-- ---�,..-_,..... ... ,. 

by weak I .  P. and geochemi cal anomalies with loc ally strong magneti c 
�,_.,...---:--��-----· 

-· 

response. The avaifable evidence suggests the pres erice of pyrrhotite+ 
chalcopyrite mineraliz:ation more widespread than the tren�hed showings, 
but still low to very low grade and of limited tonnage potential. 

The second zone is not completely explained but the available data suggests 
the intense I. P. effects are ·cause_�..J:ry_g_!"�_}J_��-t�5:.-�E.Ki.lJ:ites, while the 
errati c magneti c and geochemi c al anomalies are c:aused by sparse vein or 
repla cement material the bulk of whi ch is not exposed. 

The third zone is part of a mo re e�tef!._�_i-.:�iner.9:-l.i.-__�ed system presently 
being investigated on the adjoining DANA and HALO clair:ns of Cyprus Anvil.  
The anomalies here a:·r--e-·��d;;a:bly--;.-;;:ke;-than those on the DANA 
claims and cannot be considered priority targets for further work when 
v i ewed i n  c ontext . The best mi nerali zation to be found on the I IAL clair.LJ. s 
will likely be found here. 

---------------------------------------- -- - - -- - - -
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c• It is rec ommended that more detailed surface examination 1n the area o f  
Z one 2 should be carr ied out to more adequately explain the anomalie s .  
The n?J-ture o f  mineralization i n  the remaini ng z ones c an be reas onably 
infer red from the present data and no fur ther work .appear·s war ranted at 
the present time. Should drilling on the adj o ining DANA claims indicate 
significant impr ovement in grade o f  the already widespread mineralizati on . 
then drilling of these l ow priority targets might be war ranted. 

Respectfully submitted, 

G .  A. Ji0p'nf7B . Sc . 

J .  G .  Si,:rnp"s on, / P. Eng. 
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Appendix I 

Statement of C osts 

Salaries and Wages 

Linecutting - 19 1/ 2 miles @ $ 1 3 0/ mi .  

I. P .  Survey - 8 miles 

Mag Rental - 1 month 

Geochemical Analyses - 7 6 0  samples @ $ 1 .  95 

R otary Wing Charter - 14 hrs. @ $20 0/hr.  

Drafting and Report Preparation 

$ 4, 0 0 0  

2, 5 0 0  

6, 7 7 0  

1 0 0  

1, 48 0 

2, 8 0 0 

3 0 0  

$ 17, 95 0  
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