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On August 8th and 9th, 1968, the writer exa.m.ined the copper-

·zinc-silver-lead deposit being drilled by Hart River Mines Ltd. on it's 

Ma.rk group of claims 80 miles NE of Dawson City. 

The purpose of this examination was to evaluate the li.thology 

and the structural setting of the deposit and to assess the potential of 

the discovery. 

At the time of the examination, 25 drill holes had been 

completed for a total footage of about _5 ,400'. Reg.ional geological 

lTk'"l.pping on a scale of 1" = 2,000' ·and local plane table mapping on a 

scale. of 1" =- 50' were available, and all data wer·e being compiled on 

a topographical base of .1" = 500'. 

2. LITHOLOGY 

From top to bottom, the area of interest is underlain by a 

.Precambrian sequence mapped by Dr. J, Usher and Geologist A. McDonald 

of Hart River Mines, . as follows: 
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K. Pale grey limestone with basal grits 1,500' 8 

and calcareous sandstone; some pyrite 

and malachite stains. Tuff zone 1;000' 

above base, 
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J. Green quartzites and slates . 

I • Dark grey limestone, medium bedded 

H. Upper dolomite, orange weathering 

G. White quartzite, even grained, 
massive bedding 

· .F. Ferruginous quart.zi te and slate, 
greenish purple 

E. Upper Argillite, vari-coloured 

D. Middle Dolomite 
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diorite masses of two types. The Lower Dolomite exhibits medium grained 

hornblende diorite sills of a gabbroic type 1· in which hornblende is 

believed by .the writer to replace pyroxene. 

In the Middle Argillites on the !\'lark Group, a finer grained 

"andesi tic" type of diorite intrudes in the form of sills or sub-sills. 

The most noteworthy slll is the one overlying the ore-zone; it is 

characterized . . by chilled Jllc'"lrgins a .nd sill-like contacts. 

The a .ge of these dioritic bodies has been tentatively identified 

as Mesozoic by the G.s.c. on map 14-1962 (Larsen sheet), as they have a 

certain resemblance to the Mesozoic Mayo area sills in the ·. Keno · quartzites 

and schists. 



As a result of an extensive field examina tlon of these sills 

and masses, the wri te.r belleves that the diorites represent gabbro-sills 

intruded in water-bearing sediments under a relatively light load. The 

time of the intrusion is likely to correspond either to the period of 

volcanism which produced the tuffs in the Palaeozoic (Cambrian ?) 

limestones, or to ' a postulated Prec.:"l.mbrian period of volcanism associated 

with the ferruginous quartzites and. slates. There .is stl:"ong evidence of 

the latter feature elsewhere along this Precambrian belt .• 

3. ST!WCTUHE 

llegionally, the trend of the above formations is East-West and 

a number of large WNIY striking thrusts several miles apart affect this 

sequence to the South. 

Locally, the formations form a major antliclinal fold with an 

E-W axial plane and plunging to the West at a . moderate overall angle 

of some 30° to 40° • 

. NE faults appear to be o .f norma.l type. 

Due to the abundance of talus, details of contacts and of 

fault positions are difficu1 t to pinpoint and most mapping has to rely 

on exposures along ridges 5,000' to 6,500' h.igh and on relatively poor 

and scattered outcrops down to about 3,500' elevation. 

Very little outcrop is available in the main Mark Creek valley 1 

where however the over,burden is not. believed to exceed 50' to 100'. 

Belts of strong cleavage str.il<e in a general E-W direction with 

variation from N50 E. to NGO degrees West and steep dips to the S (or SE 

and SW respectively), and affect all formations up to the White Qu,.'lrtzite. 

Where thrust planes involve the upper light grey limestones, they 



are readily observable, .but in the dolomitic and argilaceous sequence 

their traces are obscured and in fact the fold in the ~'k•rk showing area 

could be the main expression of the thrusting. In gene.ral, the. North 

limb of the main fold lies about along the extrapolation of a thrust 

plane exposed several miles to the WN-.V. 

Understanding of the structure depends mainly ·on a careful 

distinction of bedding and cleavage in mapping, and careful mapping of 

fault structures. 

il':apping carrled out by Hart Hiver Mines personnel has revealed 

several key exposures Which show that in small and medium folds, the south 

limbs of the anticlines have a ge.ntle southerly dip, whereas the ~orth 

limbs are steep to slightly overturned with competent beds, like limestone' 

and diorite sills, being broken and showing boudinage. 

This is consistent with thrusting towards the North and · is also 

consistent with the mapped exposures of the main anticline, the South 

limb of which is relatively indisturbed and quite apparent in the field, 

whereas the North limb is poorly exposed and cannot be mapped accurately. 

The relatively steep local plunge of the main anticline is not 

quite consistent with the ove.rall structure and in a large area to the 

West (West of Mark Creek) where there are no outcrops, .the anticljna l 

axis should rise. aga~n, l.e •• exhibit an Easterly plunge, Th.is feature 

may reflect some old pre-thrust structure striking Northerly or North­

easterly through the main valley. Other evidence however, suggests one 

main period. of folding only, A number of isolated outcrops of ·.fine grained 

diorite trend NE, lending some support to the hypothesis of a . pre-thrust 

major structure trending in this .direction. 

An added complication is the swell in:; and pinchinb of ·the sill-like 



bodies of diorite., which also partially cross-cut the bedding, 

This large structural anomaly augurs well for the size of the 

sulphide· occurence, but it has slowecl down drilling which has in general 

followed at relatively close spacing the mineralized structures app.-'lrent 

in the first half-doze'! holes, some of which appear to the writer to be 

subsidet.ry structures, 

The initial drill results have been complemented by addi.tional 

·soil sampling and magnetic and electro-magnetic surveying, and a second 

drill can now be added advantageously fo.r step-out work, which has also 

been restricted by the desirability in this talus-covered terrain, to 

move the d .rills systematically and for short distances, drilling first 

those loc.:'"l.tions whe.re water becomes more difficult to obtain as the 

season advances, 

4, MII\'ERALJZJ\TION 

Minerali?.ation consists of irregularly banded pyrite and pyrrhotite 

carrying ma.inly chalcopyrite, sphalerite, and minor galena. Ore grade sections 

consist of from 100% sulphide down to perhaps 10% sulphides; some all-sulphide 

sections carry only minor base metal values. 

ExamJ?les of all-sulphide sections as averaged by Hart River Mines 

Ltd. , and illustrating the type of grade encountered, are: 
Wi.dths J\u ilir Cu Pb Zn 

Good Grade hole 23 30' (about true) .11 .54 3, 87 .31 1.06 

Low Grade hole 5 111' (not true) .02 .18 • 84. ,08 ,68 

In addition, certain sect.ions of low-sulphide mineralized argillite 

show near-commerci~l values. 

Examination of the core has convinced the writer that this is· a 

typica 1 stratabound deposit with pronounced bedding control, lying within 

black argillites near the contact with a fine grained sill or near-s ill of 

diorite. 



Pronounced E-W 'cleava.ge complicates the distribution of the 

ore-minerals but it is too early to determine whether zones of stron~ 

cleavage across the favourable bed con.trol the higher grade or the lower 

grade portions of the .ore, or whether loci where bedding and cleavage are 

about coincident , ·".are the more or less favourable ones. 

Approximately l! m~les away .from the ma.in. showing, the writer has 

observed bedded massive pyrite within similar black argillites. The pyrite 

follows different beds, some 
1
/8" wide, some ~~~ wide. 

In another location, float of siderite with chalcopyrite esti~~ted 

at 1% Cu was found near a diorite contact. 

These observations taken together indi.cate bedded sulphide 

de·posi tio.n. a .nd localization of copper near the diorite contact. 

The additional soil sampling and geophysical data are all consistent 

with the-geological structure as mapped. The data indicate that the main 

bas~-metal bearing sulphide occurence .lies nea.r the diori~e argillite 

contact along the crest of the ma.in an.ticlin1e and along both .its limbs, 

for a total length of some 3 ,500' of whi.ch only about 20% has been drilled 

so .far. 

\Vi thin the c .rest of the anticli·M, there are two main subsidiary 

a .nticlinal wrinkles; each apparently formed by two tight folds, 

The drilling completed so far has followed one of these .four folds 

to the West of the orlginal discovery. Subse.quent drilling has started to 

follow the bedded formation to the _SE, where a total mlnimum length of some 

3,000' remains to be explored, 

Th.e structure suggests that a second tight fold occurs some 200' 

to 300' North of the area drilled initially, et.nd the significant conductivity 

associated with this west.erly plungin~ structure on line 104-West su£mests 



that this is n drill target of major importance. 

1\t the time of the writer's visit, additional Tl\r'l.gnet.ic surveying 

had been started to investigate the magnetic characteristics of some of these 

conducting zones, but it must be remembered that the pyr:i,te parts of the 

body may not be magnetic. at all. On line 108-\Vest, a· significant conductor 

may reflect the offset of the sulphide occurence North of the NE trending 

postuia. ted fault which appears to lim! t the main body towards the N and NE. 

5. DRILLING 

Practical considerations lim! t the moblli ty by helicopter of a 

drill in terrain of this type, and ,higher lying areas have to be. given 

preference in summer when water is more easl.ly available. 

1\ second drill is now being moved in to do some of the step-out 

work while the No. 1 drill ls continuing to probe the extensio·n of the 

zone towards the SE, where a length of some 3,000' reJM.ins to be tested, 

and where spacing should be increased from 100' to 200' if at all possible. 

Several t:• .. r~ets of importance on the possible West extension into 

the main valley should be tested in the last part of t .he season, as they 

a .re the nearest to water and can be drllled efficiently even after the 

onset of cold weather. 

The princiJJa;l targets remaining to be drilled are: 

A. 3 subsidary folds out of the four plunging to theW, only one 
having been tested so far. 

B. SE extenslpn: length of about 3,000' 

C. NE extension: length of about 500' 

D. Several significant conducto.rs between camp and the Tllr"lin showin'g 
on the lower slopes, wh.ich may reflect the portion of the sulphide 
zone offset by the NE trending fault at the :-lorth end of the known 
dlscovery. 

E. severa.l s·ignlficant geochemical highs located oy the most recent 
soil sampling. 



6. ORE RESERVES 

It is premature at thi.s time to endeavor to calculate ore 

reserves. Some drill set-ups are difficult to 'prepare without a cat, 

and drill locations ~ave to · take into account the topography. When a 

sui table location is found, it has been advantageous in several cases 

to fan out some holes .in different directions, and this does not 

facilitate a reserve calculation, especially with respect to g~de, 

until a broader picture of the structure has been define.d 0 

Guided by the geological mapping, the soil sampling, the 

geophysical surveying and the drilling completed so far, the target 

area has been significantly enlarged and a conservative average estimate 

in the writer's opinion is that this area now represents a length of 

about 3,500' by a width of about 30', La. an area of a 'bout 10,000 tons 

per vertical foot of which about 15% l:las been explored to an average depth 

of about 250', mainly along a subsid.ial;"y fold., not o .f the indica ted strike 

length remaining untested. 

7. POTENTIAL 

The ore zone is associated with a major structural anomaly 

consisting of a major West plunging anticline within an EW t .rending dome­

like area of Late Precambrian 'clastic and dolomitic sediments w'ith associated 

diorite sills and masses o Bedded sulphides occur in bla·ck argillites 

slightly below and at their contact with a fine-grained diortie sill which 

is probably some 200' thick. Bedded pyrite has been. observed in the same 

forma.tion about 1! miles away from the showing. This type of stratabound 

occurence is one that has a high probability of forming large bodies. 

It is of considerable interest that the Precambrian belt of the Northern 

Yukon has also given llluch. evidence of iron oxid.e deposition, some of it 

of very large extent, in approximately the same stra tigra.phic 



position, and that there is much evidence of copper deposition th:roughout 

this belt which so far has not been explored to any signifieant degree. 

Within the particular diorite gabbro belt, which is some 10 to 

15 miles long,_ the Mark showing is associated with a strong structural 

anomaly, and may reasonable be inferred to reflect the presence of a major 

sulphide deposit. Bolder step-outs with the second drill are now justified, 

on both those structural and geophysical anomalies tha.t suggest the possibility 

of good sized sulphide Lla.~ses. One drill should continue to explore the SE 

extension. 

Locations recommended :t:or step-out wor.k are:-

l. The southerly saddl~ where another double "wrinkle" is indicated. 

2. The extension NE of the northerly saddle. 

3. The strong electro-magnetic anomalies North West of the original 

discovery, on lines 104 W, 108 Wand beyond. 

This type of dri.lling shoUld assess the potential size of the 

discovery relatively rapidly. A signi.ficant aspect of this deposit is the 

likely presence of an extensive ore sheet overlain by a 200' thickness of 

' a partially eroded diortic sill along the crest of the major westerly 

plunginganticline. A number of geophysical features suggest that this 

is the case, and if so, there are distinct possibilities of open-pit 1!1ining 

a major part of the deposit if the ratio of ore to overlying waste is 

favourable . 

Under favourable conditions of open-pi.t mining and of metallurgical 

recovery, the writer's estimate is that in this location, 15 million. to.ns of 

about 1.3% Cu, plus some credits for silver and gold, a..re an economical 

objective. 

The presently indica ted target-size suggests, that thiD is a very 

reasonable and realistic objective, which can be tested in. a rela'tively 



short time and at relatively low-cost. 

B. SUMMARY AND RECOMMENDATIONS 

The Mark showing of Hart River Mine!!! Ltd. is a stra to. bound 

massive t~ thin-bedded pyri te..;.pyrrhoti te-chalcopyrite-sphaleri te with 

minor galena.. 

The showings lies in Late Precambr:tan black argillites near the 

contact with a diorite sill about 200' thick. Field evidence suggests 

that the age of the intrusive is Late Precambrian to Cambrian, and that 

sulphide deposition is of the exhalative volcanic type, i.e • . formed by 

solutions related to volcanism associated with the intrusion of the 

diorite sills and masses. 

. 
This type of stra ta.bound sulphide deposi.t is prone to form large 

bodies and in the writer's c~nsidered opinion, this occurre.nce has a good · 

proba.bili ty of being of economic size in this location. 

The minimum economic size required for an ·open-pit in this area 1 

is estimated by the writer to be of the order of 15 million toris of about 

1.3% Cu wit'.l good recovery characteristics. 

An underground operation could be of smaller size but would require 

a higher grade. In view o·f · the fact that a number of intersect,ions have 

revealed grades in the 2.0 to 4 , 0% Cu range, the possibility ofproving 

an economic operation of this type is also present. 

As the excellent geological mapping carried out by Hart River Mines 

Ltd. personnel under the direction of Dr. J. Usher, has now provided a good 

understanding of the significant features of the deposits, it is recommended 

that the drill program be accelerated. 

Further drilling can be done e1ther from surface or from underground 

openings. 



A strong argument can be made for underground drilling, ... as drill 

moves on the surface by helicopter without the benefit of a bulldozer are 

difficult and rislcy in this te.rrain. Maintenance of drill water for surface 

supply is very difficult as soon as cold weather starts, whereas a fixed 

water l;l.ne can be provided for underground operations even in cold weather. 

Experience in the Mayo area. with winter roads has been -very good, 

as the generally gentle grades of the broad valleys allow the use of trucks. 

The following costs are estimated for underground drilling from 

an EW crosscut and NE and SE trending drifts, respectively about 500', 

500i and 1,000' long and si.tuated. about 300' below the discovery saddle: 

1. Drifting, 6'x7' openings, 2,000' @ $90.00 $180 ;ooo .00 

2. Winter road from, Mayo, 110 miles @ $450.00 per mile 50 1 000.00 

3, Freighting, 100 tons@ $100.00 10,000.00 

4. Fuel, camp construction and miscellaneous supplies 25,000,00 

5. Drilling, 15,000' ·@ $10.00, all inclusive 150,000.00 

6, Engineering arid supervision 20,000.00 

7, Administration and consultin~ 20,000.00 

Total estimated cost 

Contingencies, 10% 

TOTAL BUDGET 

$.455,000,00 

45 ,ooo.oo. 

$500,000,00 

The actual elevation of the portal below the discovery saddle 

should. be chosen wi.th great care. 

It is essential that dri{ting be done under close geological 

control. Considerably more structural information can be gained. from 

underground than from surface, and the drifting should be adjusted to tne 

geological structure .in such a manner that maximum advantage is gained 

from each drill station, · Drifting and drilling should be carried out 

concurrently. 
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Vancouver, B.C. 1 

September 16,' 1968. 


