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DOLMAGE CAMPBELL & ASSOCIATES (1975) LTD. 

CONSULTING GEOLOGICAL 8: MINING ENGINEERS 

1000-1055 WEST HASTINGS STREET 
VANCOUVER. CANADA V6E 2E9 

1 . SUMMARY 

006637 

The Mt. Nansen gold-silver 
relatively high-grade veins on 
have b-een proven with a minimal 

deposits occur in an extensive system of 
which presently profitable ore reserves 
amount of development per ton. 

Existing data indicates that the ultimate tonnage potential of the 
veins on the property is"-"'e��l"l·t. This undeveloped potential is a pri-
mary attraction of t?·�Mt. Nansen �roperty. 

�,�� 
PROPERTY 

The property comprises 164 mineral claims and numerous fractions 
located 147 miles northnorthw�st of Whitehorse in the Yukon Territories. 
It is connected to the town of Carmacks, on the Dawson-Whitehorse High­
way, by 39 miles of all-weather gravel road that presently requires repair 
for 'summer use. 

The Mt. l'�ansen mine comprises over three miles of underground 
level workings in three areas, the Webber, the Huestis and the Brown­
McDade, each approximately one mile apart. 

Steeply dipping, branching, gold-silver-bearing veins, averaging 3 -4 
feet in width are developed in an upper ad it (Elev. 4260') at the Webber 
and in an upper ( 4300') and a lower ( 4100') adit at the Huestis. Similar 
veins up to 10 feet in width occur within a major fc;'l;LJ.lt,;;;zone on one devel-
oped level ( 4000') at Brown-McDade. <i"f;j;;;, 

The mine produced lB,OUO tons of ore in 1968-69  and 6,000 tons in 
1976, all from the Webber and Huestis. This ore was treated in the 3©0 
tpd mill that remains in reasonably good _,repair on the property. Al­
though two year's supply of ore was developed, the mine was closed in 
1969 ,  primarily because of the lack of operating capital, aggravated by 
the low return for the bulk concentrate produced at that time. 

ORE RESERVES 

The ore reserves calculated from mine records are: 

TOTAL PROVEN-PROBABLE 248,7 08 tons@ 0. 452 oz/t Au, 9 . 98 oz/t Ag 

C'c;� 
( . { I 

\ 
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The reserves in each deposit are: 

P raven-Probable Au(oz/t) Ag(oz/t) 

Webber 7 9 ,440 tons 0 . 25 1 4 . 74  

Huestis 9 8,39 8  0 . 4 1  B. 9 8  

Brown-McDade 66,645 0 . 66 4 . 8 0  

Cabin Creek 4 ,225 0 . 23 25 . 6 0 

The total POSSIBLE tons in the developed headings is estimated to 
be 1 75, ODD tons. "-- f 

The ore POTENTIAL of the property, indicated by the high ratio of 
ore to developed vein, as well as by the large number of unexplored, ex­
tensive and well established silver-arsenic soil anomalies on the property, 
suggests a probable life in excess of 5 0  years at 300  tons per day. 

METALLURGY 

In 1 9 68 - 6 9  the Mt. Nansen mill produced a bulk gold-silver con­
centrate that was shipped to Bali den, Sweden. 

The metallurgical consultant who designed the original flow-sheet and 
mill, has submitted in this report modifications to improve mill efficiency 
and metal recoveries in separate silver and gold concentrates that are 
currently acceptable to smelters in Belgium and Boliden respectively. 

Some metallurgical testing of typical ores is necessary for the 
verification of the recommended modifications and for the production of 
sample concentrates for smelters. 

REHABILITATION AND CAPITAL COSTS 

Apart from the mill, the camp and surface installations have largely 
been stripped of electrical, plumbing, culinary and other fixtures. The 
rehabilitation of the road, the camp, and the water supply system, all of 
which are necessary to reopen· the mine, is estimated to cost approximate­
! y $54 0 ,_QQJ;:t:�, 

The remammg capital costs required to rehabilitate the mill, the 
powerplant, the tailings pond and the mine, and to approximately doubie 
the reserves by new development, as well as reach 8"-·P�,;TITve' c·a·s·h"'lia'w·�· 
are estimated to total $ 1 4  million, including working capital. 

The capital costs necessary to simply salvage the existing reserves 
are estimated to be $9-$1 1  million. 

? 
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P R OJE C T E D  CA S H  FLOW 

T h e  n et s melter  ret u rn s  of t h e  Mt . Nan sen ore ,  ( reserve g rade) , 
h ave b ee n  est i mated from t h e  sched ules of t h e  two s melters who  h ave i n­
d icated acceptance of t h e  concentrate s . 

T h e  total operati n g  costs for a 3 0 0  t p d  min e  a n d  mill a t  Mt .  Nansen 
a re e s t i mated to be  $118  ( C an . )  per  ton . 

A t  a n  an n ual p roduction of 1 0 0 , 000  ton s  of ore of t h e  g rade of 
e xi s ti n g  o re reserve s  would p rod uce t h e  fol lowi n g  approxi mate n et p rofi ts , 
a fter  o n e  year of n e g ative cash flow f rom mill sta rt-u p ,  depen din g on 
metal p ri ce s :  

1 9 7 9  - ( Gold $425/oz u. s. ' 
1 9 8 1  ( " 475 " 

( Fe b . ) 1 9 8 2  ( " 360  " 

sil v e r  $ 1 7 /oz 
" 13  
" 8 

u. s. ) 
II ) 
II ) 

= 

= 

= 

$13.  7 million 
iJfl/million 
3 mill ion 
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2.  INTRODUCTION 

2 . 1  T ER M S  OF R E FE R EN C E  

T h i s  report reviews t h e  economic viabil i t y  o f  t h e  Mt .  Nansen Mi n e  i n  
t e r ms of c u r re n t  costs a n d  metal p rices . C o mpilation of t h e  report h as 
b een facil i tated b y  t h e  advan ced state of mine  d e velop ment  a n d  b y  t h e  
p rev ious  ope rati n g  d ata t h at a re a v ailable fo r t h e  Mt . Nansen min e  a n d  
p ro pe rt y .  

T h e  report i s  b ased on  vol u mi n o u s  tec h n ical d ata f rom t h e  years of 
mine  d evelo p me n t  a n d  operation and on t h e  writers ' exami n ations  of t h e 
p roperties , s u rface i n stallation s  and accessi ble u n derg ro u n d  worki n g s  i n  
1 979 a n d  1 9 8 1 .  S i nce th e ori g i n al ex plo ration a n d  develo p ment  o f  t h e  
p roperty w a s  d i rected b y  person n el o f  Dol mage  Camp bell a n d  Associates 
L t d .  in 1 964- 6 8 , t h e  k nowle d g e  g ai ned at t h at t i me h as con t ri b uted g reat­
l y  to t h e  comp ilation of t h i s  report . 

A l t h ou g h  t h e  portals to t h e  p ri ncipal u n de rg ro u n d  work i n g s  at  M t .  
Nan sen a r e  p resentl y  blocked "b y ice , p reve n t i n g  examin ation o f  t h e  work­
i n g s , access was a v ai lable i n  1979  w h en a c u rsory exami n ation of t h e  
H u estis  levels  w a s  mad e  b y  t w o  e n g i n ee rs o f  Dol mage  Camp bell . Ap art 
f ro m  t h e  portal s ectio n s  of t he ad it s , w h ere ice a n d  caved t i mber  mus t  be  
r e moved to reh abil i tate the  openi n g s ,  the  u n derg ro u n d  work i n g s  are in  
p e r manently f rozen rock a n d  are i n  stable con d ition , with  ai r and water 
l i nes  s ti l l  i n t act ; t h u s , u n derg ro u n d  rehabil itation wil l  be  a mi ni mal task 
o nce t h e  portals are repai re d . 

A t horou g h  a n d  co mp re h e n s i v e  feasi b il i t y  s t u d y  of t h e  Mt.  Nansen 
Mine  i s  poss i ble wit hout  the n ecessi t y  of an  u n derg ro u n d  examination o r  a 
c h eck s a mp li n g  p ro g ram because of t h e  followin g  con dition s :  

(1) T h e  work i n g s  were i n  stable condit ion i n  197 6 ,  w h en t h e  
min e  was  l a s t  worked , a n d  i n  1979 , w h en l a s t  examined . T h ey 
can b e  ass u med to b e  s till  i n  g ood order b ecause of t h e  sta bil­
i zi n g  effect of p e r maf rost  on t h e  rock.  

( 2) When  the  min e  operated in  1968  a n d  1969 t h e  min e  staff , 
c o mp ri s i n g  e x p e rienced g eolo g ists , e n g i n ee rs and tech nicia n s , 
s u rveyed , mapped a n d  s a mpled all work i n g s  with  a h i g h  d e g ree 
of p rofes s ionali s m, p rod uci ng g eolog ical map s , p lans  a n d  s a mple 
recor d s  of excellen t  q u al i ty ;  all of w h ic h  a re a v ailable as a d ata 
b as e  f o r  feasi b il i ty  stu dies . 

T h e  o nly d ata t h at a re n ot a v ai lable a re t h e  v al u es of t h e  
o re remai n i n g i n  t h e  backs ( u pper  face s )  o f  t h ree s t apes i n  t h e  
H u est is  w o rk i n g s  t h at w e re min e d  t o  a l i mited deg ree i n  1 9 7 6 ,  
w h en 6 , 0 00 ton s were p roduced . T h ese s t apes are:  41- 5 8 5 ,  
4 1 - 594 a n d  43-594 ,  t h e  l a s t  o n e  o f  w h ic h  i s  n ot c ritical b ecause 
t h e re is only about 40 feet of o re remai n i n g between the p re­
s e n t  b ac k  a n d  t h e  s ·u rface . T h e  s a mpli n g  of t h e  backs  of t h e  
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first two s t apes would confi rm a mino r  p·artio n  of the ore re­
s e r ve s .  T h ese p ortions now have  to b e  e stimated b y  ext rapola­
t ion of s ample res ults  from forme r ( lower )  faces . T h e c h a ng es 
imposed o n  t h e  calculated ore rese rves b y  t h ese miss ing stope 
assays  a re i nconseq uential b ecause  t h e  as says i nfl uence o nl y  a 
m inor i nc rement of t h e  rese r v e  o re .  

( 3 )  T h e  authors of t h i s  feasi bi l i ty report made a thorou g h  i n­
v e ntory a nd assessment of all of t h e  s u rface plant a nd m ill i n  
1 9 8 1 .  T h is i nspection, along with  ·t h e  e x amination of t h e  u nder­
g rou nd i n  1979  and a vis it  d u ri ng stop i ng i n  1969, forms t h e  
b asis for t h e  cost e stimates p resented i n  t h i s  report . 

Al l  costs u sed i n  th is  s t u d y  a re i n  1 9 8 1  Canadian d ollars . 

( 4 ) I n  1979,  1980 and 1981 t h e  autho rs canv as sed a consid­
e rable number  of world  smelte r $  t o  d etermine w h ic h  would p u r­
c h ase t h e  t ype of concent rates p rod uced b y  t h e  M t .  �-Ja nse n  
mill . B ali d e n  Metall , Sweden, ag reed to accept t h e  g old concen­
t rate and Societe Gene rale d es Mi ne rai s ,  B e l g i u m , a g reed to t h e  
sil v e r  concent rate . T h e  estimated cas h  flows i n  t h e  p resent re­
port a re b ased on t h e  rev e nu e  d e rived  f rom concentrates s e nt 
to t h e  a b o ve smelters , o n  t h e b as i s  of s melter  sched ules s u bmit­
ted i n  Ju ne ,  1979 a nd May , 19 80. 

T h e  a u t h o rs a nd th ei r cons ult i ng metall u r gis t , M r .  D .  G u nn, a re 
convi nced t h at  t h e  1969 mill c irc u it can b e  i m p roved to p rod uce lowe r vol­
u m e  concent rates and h i g h e r  recov e ries , a nd it  is ou r rec ommend ation 
t h at s u itable  test i ng b e  u ndertaken to ach ieve  t h i s .  However ,  the p re­
s e nt report i s  d esi g ned to d emonstrate t h e  eco nomic feas i bil ity of a m ining 
operation at  Mt . Nansen based solel y o n  t h e  conditions pertai ni ng i n  t h e  
1969  operation, w h ic h  a re k nown t o  be  attainable . 

T h e  p rimary reaso n  t h at t h e  Mt . Nansen operation i s  p resentl y 
p rofitable , rat h e r  t h an marginall y  so i n  1 9 69, i s  t h e  i ncrease i n  t h e  p rices 
of g ol d  a nd si l ver  s ince 1969, wit h a lesse r p roportionate i ncrease i n  
costs . 

T h e  M t .  Nansen Mi ne i s  located 235 k m  ( 147 mile s )  nort h - nort h west 
of White h o rs e  i n  the Y u kon T er rito ry , ( Fi g .  1 ) . An access  road some 63 
km (39  miles ) i n  leng t h  connects the p roperty with  the Klondike Hi g h way 
at  Carm ac k s , 1 7 4  k m  (lOS miles ) north of  Wh itehors e .  T h e Klondike  Hi g h­
way is  p a v e d  for a total of 7 7  k m  ( 48 m iles )  north f rom Whitehorse , w i th  
the  remai nd e r  b ei ng good all - weat h e r  g ravel road . The  mine access  road 
is p resentl y i n  some d i s repai r  b ut can be made i nto an all - weather  g ra vel 
road wit h o u t  d iff iculty.  



J 

'1.-�; 
l 
·-111 � 

) . -

J 
J 
I 
I 
I 
I 

I 
I 
I 

D O L M A G E  C A M P B ELL & A S S O C I A T E S  1 1975! LTD. -6-

t ra vel to southern  Canada i s  b y - reg ular  ai rli ne  
8. C.  a n d  E d monton , Al be rta ;  b y  railway to S k a g­

coast a n d  t h ence b y  s h i p  to Va ncouve r ;  and b y  
Alas k a  Hi g h way a n d  con necti n g  h i g hways t o  Vancou-

From Whitehors e , 
service to Va n couve r ,  
w ay o n  t h e  Alaskan 
motor- ve h icle vi a t h e  
v e r  and E d monton . 

Whi tehors e , t h e  capital of Y u kon T e rri tory , h as a pop ulation of 
app roxi mately 1 6 , 000; i t  i s  t h e  servi ce and s u pply centre for most  of t h e  
Y u kon . 

2 .  2 . 1 T o po graph y a n d  Cl imate 

T h e  topog rap h y  in t h e  region  of t h e  Mt . Na nsen p roperty is d o m­
i n ated b y  rou n ded h il ls  a n d  s u bd ued rel ief.  T h e  h ill slopes a re g en e rall y  
cove red b y  g rass  a n d  b uc k b r u s h  a n d  te n d  t o  be  somew h at s o g g y  except 
in  t h e  d riest  of s eason s .  R i d g e  c rests a n d  some south  ·s lopes a re co mmon­
l y  rocky a n d  h a ve fi rm, d ry s u rfaces . Patches of s mall t rees g row o n  
south- faci n g  slopes a n d  i n  s h el tere d  areas . C reeks are a b u n d an t .  

T h e  area h as n ot b ee n  glaciate d ;  t h e refore , u nweathe red bed rock 
lies beneath a g e n e rally f rozen cove r of s oil , rock- s oil a n d  b roken rock 
t h at ran ges  in t h ick ness  f ro m  a few feet on ri d g es , to o v e r  50 feet i n  
v alley bottoms .  Ou tcrops a re n ot common . 

Cli mate i n  t h e  Mt . N a n se n  a rea  i s  classified as s u b -arctic . Su mmers 
a re warm to occasio n ally q u ite h ot a n d  w i n te rs a re l e n g t h y  and cold . T h e  
a ve rage a n n u al n u mber of f ros t - f ree d ays  i s  50. T e mperat u re ext re me s  
a r e  s u mmer h i g h s  o f  30°C and w i n t e r  l o w s  of -45°C .  Preci pitation i s  
l i g h t ,  a ve ra g i n g 12 i nches p e r  year;  about 5 0  percent o f  w h ic h  occ u rs a s  
s nowfall . Maxi mu m  s n o w  depth  i s  i n  t h e  order  o f  2 0  i nches . 

2 . 3  H I S T O R Y  

Follow i n g  t h e  Klon d i k e  Gold R u sh i n  1 89 8 ,  p lacer mmm g  sp read 
t h rou g hout  t h e  Y ukon , a n d  i n  1 9 10 most  of t he c reeks in t h e  a rea of M t .  
Nan s e n  w e re staked fo r placer g ol d . A n u mber o f  placer clai ms w e re 
worked i n te r mittently on  t h e  c reeks north of Web be r  C reek a n d  alt h ou g h  
some coa rse g ol d  was p roduced , none of t h e  operation s  p roved con s is­
tentl y  economic . 

I n  1 930,  g ol d  was fou n d  i n  bed rock o n  M t .  Free gold , 14 miles n o rth 
of t h e  p resent  Mt . Nan sen Mi n e ,  res ult i n g  i n  a s mall s taki n g  r u s h  in t h e 
d is t rict . T h e  Ti mmi n s  Corporation  b e g an u n d erg rou n d  ex plo ration o n  M t .  
F r eegold i n  1934 and i n  1 9 6 5  Di sco v e ry Mi nes Lt d .  b ro u g h t  t h e  p ropert y , 
t h e  La Fo r ma Mi n e ,  i n to p rod uction for a few years at a rate of 1 25 ton s 
p e r  day.  

Th e fi rs t M t .  Na n se n  lode  d eposit was - fou n d b y  p ros p ecto rs B rown 
and McD ad e  in 1943.  S a mpli n g  
d ril l i n g  retu rn ed s u fficient ly  h i g h  

of s u rface t renches a n d  s u bseq uent  
val u es in  g old  and sil v e r  to  i n d uce 
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Le itch Gold Mi n e s  Lt d .  t o  form B rown- McD ade Mi nes Ltd .  I n  1946 ,  t he 
m i n e rali zed zone  was e x posed u n derg ro u n d  b y  d rifti n g  and d rill i n g  f rom a 
c rosscut  a d  it . At t h e  s ame time Con west Ex ploration s Lt d .  ex plored t h e  
Webber  C reek  area, two miles to t he west, a n d  t h e  Hu estis Sy n dicate 
t re n c h ed t h e  H u est is  Vei n zone about  one mile  west of B rown - McD ade.  
U n derg ro u n d  results  at  B rown- McD ade d i d  n ot meet e x p ectation s  a n d  the  
p roject w as aban doned i n  1947 .  All  o ther  acti v i ty  ceased i n  t he area 
about  t h e  s ame t ime.  

In  1958  p ros pecti n g  act iv i ty  revived in  the  a rea once agai n  and i n  
1962-63  t h e  M t . Nansen Mi nes Sy n dicate (Newmo n t ,  No ran d a ,  R io  T i n to, 
K e rr Ad d ison , Conwest, and Fa raday ) was fo rmed and e x tensi v ely s t ri p ­
ped  t he Web b e r  a n d  Hu est is  vein zones a n d  d ril led fou r h oles i nto t h e  
W e b b e r  zone s .  

I n  1 9 6 4  M t .  Nan sen Mi nes Lt d .  came u n d e r  t h e  cont rol of Pe so S i !  ve r 
M ines Lt d .  a n d  a p rog ram of fu rt h e r  s t ri p p i n g ,  s ampli n g  and extensive  
ove rbu rden d ri l l i n g  was done o n  t h e  Web b e r  and H u estis  vein zones . T h e  
res ults  of t h i s  work p rompted u n derg ro u n d  e xplo ration , a n d  adits w e re 
coll ared i n  December, 1964,  a n d  Marc h ,  1 9 6 5 ,  o n  t h e  Webber a n d  t h e  Hu es­
tis res p ecti v e l y .  T h e  e x plo rati on was con d u cted l a rg ely in 1965 a n d  1967  
wit h  s poradic work i n  1966 .  

D u ri n g  1 9 6 7  and 19 68 , t h e  p roperty was b ro u g h t  to p roduction by  
u n derg rou n d  d evelopment a n d  t h e  const ruction of a conce n trator a n d  a n ­
cil l ary s u rface plan t .  I t  operated for ei g h t mon th s  ( 1 8 ,  DOD tons  p roduc ­
t ion ) , bei n g  s h u t- d own in  Ap ril, 1969  becau se of  a d v e rse economic s .  T h e  
p ropert y  lay d o rmant u ntil  1976  wh en t h e  mine  a n d  plant were operated 
i n te rmitte n tl y  f rom Ju n e  to October  ( 6 000 tons  p rod uction ) . No f u rt h e r  
w o rk h as b e e n  d o n e  to t h e  p resent  t ime . 

No s i g n if icant  u n d e rg ro u n d  d evelopmen t  o r  ex ploration was done i n  
t h e  m i n e s  aft e r  p rod uction s tarted i n  1968 . 

T h e  a p p roximate 
is as follo w s : 

\ 
H u est is  4300 
H u est is  4100 

H u est is  

Webber  4300 
W e b b e r  4100 

W e b b e r  

T o tal 

r � 
' _J. 

amo u n t  

. ,  . 

of u n derg ro u n d  d e velopment on  t h e  p roperty 

D R I FT S  R A I S E S  
Met res ( Feet ) Met res (Feet ) 

1 290 ( 4 , 2 3 0) 7 0  ( 230) 
1050 ( 3  !450) 120 ( 400) 

2340 ( 7 , 6 80) 1 90 ( 6 30) 

1 150 ( 3 ,  7 7 5 )  100 ( 330) 
260 ( 855 ) 

1410 ( 4 ,  6 30) 100 ( 330) 

3750 ( 12 , 3 10) 290 ( 960) 
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The relati v e  locations of the  u nder g round working s  a re s h own on 
Fi g u re 3 .  

2 .  4 P R O PE R T Y  

Mt . Nansen p rope rty consi sts  o f  t h ree conti g uous g roups of clai ms ,  
t h e  M t .  Nansen G ro u p , t h e  D D  G rou p , and the  B rown- McDade G ro u p ,  
w i th  a total o f  1 7 0  clai ms .  Details of t h e  g roups are l isted i n  T able 1 a nd 
s h o w n  o n  Fi g u re 2 . 

TA B LE 1 - M T .  NA N S E N  C LA IMS 

Cla im Name 

Mt .  Nansen G ro u p  

D o me 1 - 7  
D o me 8 - 1 1  
D o me 1 2  
D o me 13- 1 8  
D o me 1 9  
D o me 20-21  
D o me 2 2  
D o me 2 5 - 2 8  
D o me 33-43  
D o me 47-48  
D ome 49-52  
D o me 5 3 - 6 2  
D o me 6 3 - 6 6  
D o me 7 8 - 8 4  
D o me 8 6  
H I W  F r .  1 - 8  
H I W  9 
H I W  F r .  10- 11  
H I W  1 2 - 1 7  
Jeff 1 - 4  
Je ff 5 
Jeff 7 
Jo anne 1 - 6  
La u ra 9 

D D  G ro u p  

D D  1 - 4 8  

B row n-McDade G ro u p  

R ecord N u mb e r  

7 3537- 7 3543 
7 3694- 7 3697 
73698  
73699- 73704 
7 370.5 
7 37 06 - 73707 
7 3 7 08 
7 7 746 - 7 7 749 
7 7754- 7 7 764 
7 7 7 68 -7 7769 
7 7 77 0- 7 7773  
7 77 7 4- 7 7 783 
7 7 784-7 7787 
8 1 842-81848 
8 1850 
YA24813- YA2 4820 
YA23835 
YA23836 - YA23837 
YA23838- YA23843 
7 77 9 8 - 7 7 801 
7 7 802 
7 7 8 04 
7423 8 -74288 
93454 

N u mber of claims - 95 

Y Jl.5 9536 - YA5 9643 

N u mber of cla ims - 48 

Ex pir y Dat e  

Jul .  
Ju l .  
Jul .  
Jul .  
May 
Jul .  
Jul .  
May 
May 
May 
May 
May 
May 
S e p .  
Sep.  
Ju l .  
Oct . 
Oct . 
Oct .  
May 
May 
May 
Jul .  
May 

13, 1 9 8 2  
1 5 ,  1 9 8 2  
15 , 1981  
15 , 1 9 8 2  

1 ,  1 9 8 2  
15 , 1 9 8 2  
1 5 ,  1 9 81 

8 ,  1 9 8 2  
8 ,  1 9 82 
8 ,  1 9 8 2  
8 ,  1 9 8 2  
8 ,  1 9 8 2  
1 ,  1 9 8 2  

1 8 ,  1 9 8 2  
1 8 ,  1 9 8 2  
8 ,  1981  

2 7 , 1981  
2 7 , 1 9 8 1  
2 7 ,  1981  

8 ,  1 9 8 2  
8 ,  1 9 8 2  
8 ,  1 9 8 2  

2 8 ,  1 9 8 2  
1 ,  1 9 8 2  

Ja n. 2 7 , 1 9 8 2  

As named o n  Fi g u re 2 .  N u mber o f  clai ms and f ract ions - 2 7  



8 \ 
/� 22 

/' 

50 
3 4 

19 

79 15 14 

81 HIW 9 17 16 

II 

13 

17 

15 

22 

18 

16 

33 

..... . . .. .... l 
I 

0 3000 6000 FEET 
�--==�----�====�----

DOL MAGE CAMPBELL B ASSOCIATES (1975) LTD. CONSULTANTS 

VANCOUVER. CANAD A 

RUSSET RESOURCES 

VANCOUVER, CANADA 

MT. NAN SEN MINE 

CLAIM MAP 

SC ALE I": '/2 MILE JAN 1982 FIG. 2 



I 

z 

VICTORIA 

DOME48 

I 
62 1 47 

I 
---r---

61 II 60 I I I 
s9 1 

I 
--, - -
64 I 63 

I 
-- -t ---
66 I 65 

I 
' 

----------------·-�---

------

I 

HIW 10 I II 

__ L __ 

I 
12 I 13 

'--------------------- ---·---- --- ---



I 
I 

D O L M A G E  C A M P B E LL a A S S O CIATES ! 1 9751 LTD. -9 -

3 .  GEOLOGY 

3 . 1 R E G I ONAL 

T h e  Mt .  Nan sen area i s  s i tuated wit h i n  the  eastern h alf of the  Coast 
C rystall i n e  Belt t h at t rend s  n orth westerl y  ac ross sout h west Y uk on . T h e 
b el t  ·comp rises  extens ive  acidic to i n te rmediate i n trus ive bodies of post­
T r iassic age t h at a re i n terspersed wit h a b u n dant  septa and l a r g e  b odies  
of  vario u s l y  meta morp h osed p re -i n trusi v e  sed i mentary a n d  volcanic rock s .  

I n  t h e  min e  a rea t h e  oldest  rock s a re g neisses and sch ists  of t h e  Y u­
kon  G rou p ,  w h ic h  i s  ass u med to b e  C a mb ri a n - Precamb rian i n  age .  T h ese 
old  for matio n s  are o ve rla in  by i n te rmediate to basic volcanic u nits  of t h e  
M t .  Nan sen  G roup of Ju rassic a g e .  S mall s tocks and larger  b ath ol i t h ic 
b od ie s  of q u a rtz porp h y ry ,  g ranite , g ranodiorite a n d  d iorite i n trude  t h e  
metamorp h ic a n d  volcanic u n i ts . 

N o  reg io n al o r  majo r  faul t !:!  h ave been i d entified  i n  the  Mt . Nansen  
a rea;  h owev e r ,  the  u biq uitous  cover of  regol i t h  overb u rden p recl u des d e­
fi n i t ive  as s u mp tio n s  re ga rdi n g  t h e  p resence or  absence of s uch faul ts . 
T h e  Web b e r ,  Hu estis  a n d  B rown -McD ade vein  zones a re mineral ized fault s , 
of w h ic h  t h e  B rown - McDade appears to b e  reg ional i n  character .  Th ese 
faults  s t ri k e  n o rt h westward and d i p  ve rtical ly  to s teeply east and west . 

3 . 2  PR O PE R TY 

Le s s  t h an ten p e rcent of t h e  Mt . Nan se n  p roperty area i s  bed rock 
o utcrop. T h e  remai n i n g  90 p e rcent  comp ri s e s  a regol i th  overb u rden of 
f roze n  s oi l  a n d  rock fra g ments  rep resenti n g  t h e  weatheri n g  p roducts of 
t h e  u n d e rl y i n g  bed rock.  T h e  d ep t h  of t h i s  reg ol i th  ran ges fro m  less t h an 
a foot or two , alo n g  rid g e  c rests , to tens of feet o n  the lower h il l  s lopes 
a n d  valle y  bottoms .  Consi d e rable d own slope d i s placement  of t he regoli t h  
occ u rs o n  t h e  s teeper  h il ls i des . 

B ecause of  t h e  lack of bed rock o u tc rop s , t h e  geolo g y  of t h e  
p roperty mu s t  b e  l a r g el y  ext rapolated f ro m  t h e  few outcrops , t h e  min e  
e xpos u res a n d  from t h e  rock d e b ri s  i n  t h e  regol i th ; t h u s ,  t h e  p roperty 
g eolo g y  as s hown in F i g u re 3 is t h e  res u lt of t h e  b est  effo rts of the g eo­
log is ts  w h o  h a ve worked on  t h e  p ropert y  to d ate . Al th ou g h  t h e  map i s  
g en e rall y  correct i n  i t s  locati o n s  o f  t h e  majo r  rock types , i t  cannot b e  
con si d e re d  t o  b e  accu rately d efi n iti v e  a t  t h i s  s tage .  The  ma jor bed rock 
u nits  on t h e  M t .  Nansen p roperty , d epicted i n  F i g u re 3, a re :  

3 . 2 . 1  Y u kon  G ro u p  

T h e  ol dest  rocks i n  t h e  a rea comp ri s e  g n ei sses , schists  a n d  q uartzites 
o f  t h e  Y u kon  G rou p , bel ieved to b e  possi b l y  Precamb rian i n  a g e .  Th ese 
rock s u n d e rl ie  t h e  southern t h i r d  of the Mt . N a n sen clai m a rea and occ u r  
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o n  the p rope r ty as al te r n a ti n g  b an d s  of sch i s t, q uartz ite a n d  a mp hi b ol i te 
rock , al l  s tri k i n g  g e n e rall y  n o rth we s tward a n d  d i p p i n g  s teeply wes t. 

Mos t of th e developed portion  of th e H u e s ti s  vei n s  and a b o u t  h al f  o f  
the d eveloped Web b e r  and 8 row n - McD ade vein s  l i e  with i n  Y u k on G ro u p  
rocks  • 

3. 2. 2 M t. Nansen G roup 

U nconformably ove rl yi n g  th e Y u kon G roup rock s in  th is area  i s  a 
th ick seq u ence of Ju rassic volcanic roc k s  te rmed th e M t. Na n se n  G ro u p .  
R e gional ly th is  g rou'p''co�"'p ri ses a n d esi te flows a n d  cl as tics , basal t  f lows 
and rel a ted d io ri tic h y pabyssal ( near-s u rface) i n trusives . 

Th e p recise d is tri b u tion  of M t. Nansen  G roup rocks on th e M t. 
Na nsen  p roper ty is  as yet  n o t  clearly d efi n e d  b u t  i t  is  evi den t th at mos t  
o f  the cen tral a n d  wes tern p o r tion o f  th e p roperty i s  largely u n d e rlai n b y  
an d esi tic volcanic rocks a n d  diori tic  porp h y ri tic i n trusives th at p robably 
b elon g to the G rou p , ( F i g .  3) . Webber  Ri d g e  i s  la rgel y  u n derl ai n  b y  
d io ri te w h ic h  appears to b e  con te mporaneous  w i th and/or i n trus ive  i n to 
rel a ted b asal ts b u t  w h ic h  i s  i n tru ded b y  g ra n i tic rock s .  Th e M t. N a n s e n  
G roup volcanic rocks g e n e rall y  tren d  eas t- wes t across th e Web b e r  R i d g e .  

3. 2. 3. G ran i tic  In tru si v es 

I n tr u si v e  i n to all of th e p reced i n g  rock s are two types of g rani tic 
rock s ,  g ranodio ri te and porp h y ri tic g ra n i te ,  b o th believed to b e  of Ju ra­
C re taceous age.  Th e two rocks  occ u r  s i d e- b y- s ide  in  the B rown - McD a d e  
a d i t  b u t  a re separated b y  a fau lt  th ree feet i n  wid th .  

A p p rox ima tely h alf o f  th e d eveloped Web be r  vei n s  l ie with i n  g rani tic 
porp h y ry i n tru sive rock s .  

3. 2. 4. R h yoli te I n tr u s i v es 

E x te n si v e  rhyoli te i n tr u si v e  s tock s a n d  d ikes  c rop out for th e f ull  
l en g th of Web b e r  Ri d g e  n o r th to Victo ri a  Mou n tai n .  Th ese rock s i n tr u de 
all  of th e above-d escri b ed f o r ma tion s ;  th ey a re p re-ore ,  some ti mes occ u r­
i n g  as d i k e s  of i n te n sely c ru s hed  a n d  al te re d  r h yoli te i n  man y  of th e min­
e rali zed ve i n s . Pl u g s  o r  p ip e s  of r h yoli te a re e rosion resi s tan t a n d  c o m­
monl y form p ro minen t d o mes a lo n g  the ri d g es on  th e p roperty .  

3 .  2. 5. S tructu res 

Two s e ts of faul ts h ave b een e ncou n te red in  th e u n derg round  work . 
O n e  set  s trik e s  north north we s t, p arallel to th e min e ral ized vei n s ,  w i th 
s o me of the m  b ei n g  locall y min e ralized . Th ese faults d ip  50°-70° sou th ­
wes tward a n d  comp ri s e  gou g e- fi l led s h ea r zones ran g i n g  i n  wid th f ro m  l 
to 45 f ee t; th e y  incl u d e  the min e rali z e d  B rown - McD ade zone.  
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T h e  seco n d  faul t  set s tr ikes  northeast a n d  h as s teep to v e rt ical 
d ip s .  T h ese faults offset t h e  mine ral ized ve in s  a n d  all rock u n its  w it h  
left -h an d  d isplaceme nts  of 2 to 100  feet . Maj o r  members of t h e  s et a p p ear  
to b e  s p aced a t  about  500 foot i ntervals  in the  min e  area.  M in or me mb e rs 
a re u su al ly  g ro u ped in cl u sters in w h ic h  ind iv id ual me mbers may b e  3 to 
6 feet apart .  T h ese faults commonly d ie o u t , o r  me rge w it h  the v e in 
faults , al an g s t r ik e .  

3 .  3 E C ON OM I C  G E OLOGY 

3 . 3 . 1  O re Structure s  

T h e  min e ral ized struct u res in t h e  M t .  N a n se n  a rea comp rise comple x  
fault-s h ea r- alte ration zones t h at c ut all o f  t h e  above d esc ribed rocks a n d  

fi�p
n
e��¥��-

t
f��f:���!:J%;�€���I���:tl�?

-
:11r��f'*·� -�z2�? .�-��-:��',��T&i-���;rh ·--£6 

-norffi-no'rth'wesT""�ancTclTp __ _ sr��pTy t·c; ··t h e  east  a n d  west . S o me zones a re 
c h a ract e r ized in places b y  a g o u g e  plane ,  g e n e rall y on t h e  footwall , a dj a­
cent  to w h ic h  is in ten sely s h eared and alte red rock w h ic h  is locall y h ost  
to replace me n t  l e n ses and ve in s  of  q u artz , carbon ate a n d  ore min e rals . 

T h e  min e ral ized sect io n s  of t h e  v e in zones ran g e  in w idth  f rom a few 
inches  to 1 0  feet , w it h  t h e  ave rage w id t h  b e in g  about  3 feet . 

___ ..... ...,�--��h'<-'·-··"· 
�"'�':oO.W.<;;. 

Ve in s t ruct u res w iden and p inch con s id e rably w h e n  pas s in g  f rom o n e  
t y p e  o f  w all rock t o  anot h e r; in p art icula r ,  t h e  v _e iQ._�--��-"��Lc;:l,.�.�L-\�:dlbLQ, 
Y u k on G roup metamorp h ic rock s ,  a n d  markedl y narrower wit h in t h e  r h yo-
F-:'' . -- "' ' . .• ' ... .. ....... 

-·�-----��-��---· ........... -- ····· ·"" ·····""'·-·-··--···�·····�-······ 

ute fnlrusTves . T h e  B rown-McD ade zon e ,  o ve r  100  feet in w id t h  in t h e  mi'rle:-·pr;;�h�s- to t he nort h  to less t h an 3 feet in w id t h  w h e re it p asses  
f ro m  g ranod io r ite at  t h e  mine to  Mt . Nan  sen G roup basalt a n d  d io r ite 
n ort h of t h e  min e .  W h e re it p asses  b ack in to g ran it ic rocks in the n orth 
h al f  of t h e  p roperty the ve in zone w iden s  a g a in to n early  1 00 feet . 

T h e  ve in 
b ranches be in g 
v e in s truct u re .  

zones b ranch 
mine ral ized to 

a n d  
o re 

anastomose extensively , w it h  some 
g rade , part icu larl y  near t h e  pare n t  

T h e  relat ive  locat io n s  o f  t h e  developed 
Hu est is ve in zones  are s h own in F ig u re 4. 
in mo re d et a il in F ig u r es 6, 7 a n d  B. 
3 . 3 . 2  O re M in eral o gy 

p o rt io n s  of t h e  Webber  a n d  
T h ese v e in zones a re s h own 

T h e  ve in material in a l l  of t h e  v e in zones  con s ists of wate ry , c h e rt y  
q u artz a n d  w h it e  crystall ine  q uartz , t he forme r  g e n e rall y  a s  replaceme n t  
alo n g  t h e  ve in - s h ear zones . I n  the  w id e r  sect io n s  of t h e  ve in s  t h e  
q u artz a n d  a n y  incl u d ed frag ments of wall rock are generall y  rusty  a n d  
s h eared . W it h in t h e  ore s h oots t h e  q uartz is h ost to ext re mel y f inely 
d iv ided p y r it e  an d arsenopy rite wh ic h  appear  as watery black s treak s o r  
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solid masses. No visible gold or identifiable silver minerals have been 
seen megascopically in the ore, even in places of extremely high assays. 

The silver. c:pnt�_nt_J �-�g��lL�£9Jlx .. J�!3::;.,_aEl_ELt��-- __ g<;->lc:J __ go_ll .. t�_r:}t_ .. �l£�8,.�.YF . iJl 
��l-UO:�tL�L=YeJ.n� ... "1b2:D . .J.C! th.� .... W�bJ�J�_r. The gold and silver values occur 
in characteristically diffuse, fine grained black dispersions in very hard 
flinty, cherty quartz in all of the Huestis and Webber veins. 

·In the Brown-McDade zone the ore material is cherty replacement 
quartz within clay-altered and sheared wallrocks. Gold and silver values 
occur with very·�·fine grained sulphides' both as replacement and open­
space filling. 

Pyrite is the most widely distributed mineral within and beside the 
ore zones but it is not related to the ore values. Arsenopyrite is the 
principal sulphide within the ore zones where, because it is finely di vid­
ed, it imparts a characteristic bluish tinge to the ore material. Sp hal­
e rite, chalcopyrite and stibnite are locally plentiful but not to ore pro­
portions, although lead and antimony report in the smelter returns. 

3 . 3. 3  Wallrock Alteration 

Hydrothermal alteration of the wall rocks of the Mt. Nan sen vein 
zones is locally intense, generally pervasive and universally distributed. 
Two major types of alteration are encountered in various parts of all 
veins; silicification and argillic (clay) alterati()n, and both are generally 
accompanre-d"EJ)7�-:5TeacFiTn'g� '"'rhe'arg'iflic· alteri=ltion is the most widespread 
ala"ngthe- veTn"s�ancr-·ra-c;its and extends for tens . of fe�t into the wall rocks 
along bedding or fracture planes. It .. 9o�_s_,r�ot:f3�fa·�rae·]r-::[�}Ta61}t'g'GIC:JE§··�a 
ore on. the _ veins. The silicification -�o-�curs'7r1ore spora-d,i'cally···afong. 'the 
�Tn·�-�-E'L:1t-·croe�s···not occur 83j�c�ll-t' to faufts;· a·r;·a-�9-e.neraily.has not pene-
trated more than a few feet from the source vein structure. In many 
places it has proven to be a definite indicator of ore on the veins. 

����'"""""'"'"'"'""""��.;.��"·<�"-':;-
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4. ORE RESERVES AND POTENTIA L 

4.1 OREBODIES 

All of the known ore reserves on the Mt. Nansen Property occur on 
the four explored vein systems; the Webber, the Huestis, the Brown-Mc­
Dade and the Cabin Creek. The Huestis vein systems havt= been explored 
and developed on two adit levels, the Webber and the Brown-McDade on 
one and the Cabin Creek by surface trenching and drilling. Soil geo­
chemical surveys have investigated the lateral extensions of all of these 
veins, and diamond drilling below the bottom Huestis level has confirmed 
depth continuity. ( t';;.. 0 1 b t.Ai S �:,; } 

The ore reserves presented in this report are those exposed by lhe 
existing development. Most of the ore that was milled in 1968-69 and in 
1976 was derived from development and stapes in the Huestis adits, with 
minor contribution from stoping and stock-piled development ore from the 
Webber and none from the Brown-McDade or Cabin Creek zones. 

4.1.1 Webber Ore Shoots 

The Webber vein zones are members of a tension fracture system, 
which strikes west of north and dips 70°W, that is related to, but not 
everywhere coincident with, 
that are characterized by a 
without subsidiary shears. 
silicified foliated quartzites, 
all belonging to the Yukon 
body of granitic porphyry. 

strong northwest-trending fault structures 
prominent hanging wall gouge plane with or 
The principal wallrocks comprise extensively 

quartzitic schists and finely banded gneisses, 
Group, which are intruded by an extensive 

Generally, the J:Jresence of ore minerE!_liza�icm is ndicated by the ap-
pe_��n:;�,, .. �f.,.'�g:s, .�Q.qQX,tiJe"-?nd[qi:::Y:§U9:�:"·:�·��in;·'·-'h"OV;ever�' "i"f1e'''grade ·e:a·nnot 
be estimated reliably using these indi.cators. The values in the Webber 
ore shoots can range up to several oz/ton in gold and about 50 oz/ton in 
silver. The ends of ore shoots are generally marked by a sharp transi­
tion between ore and waste. These lateral boundaries of the ore shoots 
show great regularity in vertical projection from the surface down to the 
bottom level. 

Metallurgical testing indicates that the near-surface Mt. Nansen ores 
are variably oxidized. This condition seemed most common in the Webber 
ores that were milled in 1968 and was assumed to be the cause for the low 
recoveries in the milling of these ores. For this reason, only a mi� 
;;nount ·c;·rstoping was subsequently done on the Webber veins, principally 
to provide time for the mill circuits to be modified to handle the oxidized 
material. The actual extent of this possible oxidation of the veins in the 
Webber has not been determined because there is no megascopic difference 
between the suspected oxidized ore and the non-oxidized material. Also, 
the Huestis ore was mined to within 40 feet of the surface, where it too 
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should be "oxidized", without detrimental effects in the mill, which by 
that time had been operating for nearly a year. It is therefore the opin­
ion of the writers that the existence of oxidized ore, which is very ob­
vious on surface exposures, may not be as extensive underground, and/ 
or may not be so difficult to treat, as earlier suspected. 

4.1. 2 Huestis Ore Shoots 

Three anastomosing vein zones have been exposed in the Huestis 
adits. They strike north-to-northwest and dip steeply eastward and are 
up to 200 feet apart. Widtbs range from one to eight feet, with an aver­
age of between �§,��L-,L��t· The �·aTiroc;·k·s�;;;_re··�principally Yukon 
Group fine crystalline feldspar-hornblende gneisses intercalated with 
platey quartzites and thin to wide greenstone (metavolcanic) bands. 

The character and mineralogy of the Huestis veins are essentially 
identical to those of the Webber veins, except that stibnite appears to be 
more widespread in the Huestis. The gold-silver values occur with dif­
fuse, fine-grained black sulphide dispersions in cherty quartz. The de­
velopment to date indicates that the Huestis gold values are higher, and 
the silver values lower, than those in the Webber ore shoots. 

4.1. 3 Brown-McDade Shoots 

The Brown-McDade workings comprise the 1947 underground work­
ings and ten bulldozer trenches which cross the vein zone at about 150-
200 feet spacing for a vein length of 1600 feet, 650 feet of which lie be­
yond the south end of the underground workings. The underground 
workings comprise a crosscut adit 850 feet in length, a south drift 650 
feet in length, and a north drift 500 feet in length. The Brown-McDade 
zone strikes N25°W and dips 50° to the west. 

Because of intense clay alteration of the rock within and near the 
Brown-McDade vein""7;�-�';d1'8'�(;;:)(r'd�;m core recovery within the zone has 
seldom been more than 50 percent and often Jess than 20; however, the 
zone has not been drilled using modern equipment which would likely pro­
duce much better recoveries. 

Granodiorite forms the country rock for all but the extreme north 
end of the explored zone. The ore structures comprise two major fault or 
shear zones which trend northnorthwest and dip 50°-70° west. The west 
fault is the main vein zone and is a wide shear structure. The g ranodior­
ite between these two faults is appreciably more fractured and silicified 
than is normal for this area. 

The Brown-McDade zone, (west fault) , is a complex zone of gouge 
planes and altered and sheared rock which ranges r;;-··;Tat:il' from 25 to 7 s 

�-·wid:�: D·a��;�l:fmr {��f�Q.c..;� �-£�L9c;�1
·�·hf�LP�{� ·���h·;,h;�a£l�����-�E��I,��g���.� -

m·O", •.•. ,,.,_ ...... �.�.,��•--•12-,,�·.-·•rn"'"'"�•�•��.-·�· Group schists and pinches down abruptly, and the adjacent wall rock al-
terations become less pronounced. To the north the zone has been traced 
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I by a strong geochemical soil and I E-M anomaly for a distance of 12,000 
feet. ·�.--

Adjacent to the main footwall fault of the Brown-McDade zone is a 
width of 15 feet of fault gouge and highly sericitized and mylonitic rock 
slices. In sharp contact with this shear zone is the ore zone which is 
from 5 to 30 feet width of silica-sericite-barite . replacement and vein 
rock. Nests' veinlets' pods a'iiddisseminatTo"n·�··af 'f1neTy' ''cry�talline sul­
phide minerals occur dispersed rather erratically through this siliceous 
rock and consist principally of pyrite and arsenopyrite with minor chalco­
pyrite, galena and tetrahedrite. The precious metals are spatiaii.y r;:ela,tgc:l 
to the arsenopyrite and occur as native g�Td-;··-a;;·d·a··;r�:·e:·-·rreT6·�·r:9Ti:e··-·��'d· · 
'ruby sllver7···urll·Etl1�anglrl£l��·�ll of the ore zone is an alteration zone about 
7 5 feet in horizontal width, consisting principally of aJ:.91Ul�.�t�J.2 .. 2.8.C.'U;.?. hematite and quartz within which relicts of granodiorite are recognizable. 
�-·><>-4�1';�11:;'!�'\''"'""'�-1""'</.,-

A series of sinuous en echelon vein-like quartz replacement bodies 
occur in two general sites, one along the main footwall fault plane, and 
the other along the zone 20 to 40 feet in the hanging wall. These bodies 
average 200-400 feet in length and 5 to 15 feet in width and dip parallel 
to the footwall fault. At their ·ends along strike individual bodies tend to 
pinch out rather abruptly or turn sharply into a nearby body. 

Underground drifts and drilling have indicated a total strike length 
of 2000 feet of these vein zones of which about 600 feet have been wholly 
or partially exposed by drifts and crosscuts. Of the 600 feet of zones 
that have been exposed by drifts 440 feet are of ore grade, occurring in 
four shoots three of which range in length from 120 to 155 feet and all of 
which range in width from 5 to 8 feet. 

Two orebodies, 1N and 2N, are exposed underground north of the 
crosscut, but surface stripping does not extend north of the crosscut so 
there is no correlation for the upward extensions of these bodies. Simi­
larly, an extremely high grade section is exposed in Trench No. 8, 400 
feet south of the south drift face, with no depth correlation to under­
ground. 

The orebodies that are well exposed and sampled in the drift and 
have been intersected within 40 feet above and below the drift by limited 
drilling are designated as "p raven". Where ore is partially exposed and 
drilled underground it is considered "probable". 

4.2 RESERVE ESTIMATE DATA BASE 

All estimates of the Mt. Nansen ore reserves that have been made to 
date by all parties variously involved in the operation have been based on 
the same data, namely the drift and drill hole sampling by the mine staff 
from 1967 to 1969. The writers who were directly involved with this work 
in 1967-68 are confident that the sampling and assaying were conscien­
tiously done in a manner accepted as standard practice in underground 
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mines on vein deposits. The integrity of the sample results at Mt. Nan­
sen has been verified by the correspondence of the drift assay results 
with the muck assay results and with subsequent stoping results. 

4 • 2 . 1 Sampling 

The full drift width was channel sampled at 5-foot intervals along 
every exposed vein. For easier sampling with minimal interruption of 
mining, each face was sampled rather than the back. To ensure a check, 
two samples were cut at each face, one at 2. 5 feet above the track and 
the other at 5 feet above track. In some headings subsequent back 
check samples were also taken until it was established that there was no 
significant difference between the results of the two sampling methods, at 
which time back sampling was discontinued. In the stapes the back was 
channel sampled at 5-foot intervals at each lift, until the final month or 
so of mining when no staff was available. Also, the operators that stoped 
6000 tons from two stapes in 1976 did no sampling. 

In cases where the vein is a few feet inside the wall of the drift it 
was sampled by collecting cuttings from test holes drilled at 3-foot in­
tervals along the vein-length. · Subsequent drifting of such a section in 
the Webber indicated excellent correspondence between the test hole as­
says and the later channel sample assays. 

All of the Mt. Nan sen sample records are clearly and accurately 
plotted on 20-scale plans, a reduced typical example of which has been 
included here as Figure 5 to illustrate the quality of the available data. 

A comparison of the samples taken along the Huestis 43-590 ore shoot 
at 2. 5 feet above the track with those taken 5 feet above the track re­
veals, as suspected, that the variance of the averages can be as high as 
35 percent for vein lengths below 45 feet or so. This is evidently due to 
lenses of high grade that have erratic vertical distribution. For greater 
lengths this variance d raps to acceptable proportions. This same type of 
variance is encountered in the channel sampling of the stope backs' at 
lifts of five feet. In the case of the reserve calculations done for the 
present report, only one set of face channels has been used, generally 
the same one for each level. 

4. 2. 2 Sample Verification 

Verification of the channel sample results of the drifts at Mt. Nansen 
has been attained, with one exception, from two sources, the correspond­
ing muck samples and the subsequent stoping results. The one exception 
has been the case of the 588 Ore Shoot on No. 12 Vein above the Huestis 
4100 level, where the values in the vein apparently decreased sharply in 
the stope within 20 feet above the drift. ( This situation is anomalous and 
should be investigated underground to determine if it is truly a drop in 
grade or if it is due to overbreak in the stope.) 
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Examples, from the Huestis 4100 drift on 12 Vein, of the type of 
correspondence between the channel face samples and the drift muck sam­
ples from the same ore shoots are: 

(All channel samples averaged to 4-foot widths) 

Au (oz/t) Ag (oz/t) 

Shoot 594 (300') 0.30 4.8 Channels 
0.21 6.4 Mucks 

588 ( 240') 0.63 10.8 Channels 
0.32 7.8 Mucks 

585 s (80') 0.67 11.8 Channels 
0.32 7.8 Mucks 

585 N (96') l. 52 14.1 Channels 
0.70 8.3 Mucks 

Considering that the average width of the drifts is 6-8 feet and that 
the muck grades should therefore be approximately half to two-thirds of 
those of the 4-foot channels, the above examples demonstrate excellent 
corroboration of the face channel samples by the (bulk) muck samples. 

4. 2.3 Earlier Reserve Estimates 

Ore reserves for the Huestis and Webber veins have been estimated 
by various staff engineers and consultants in the past, particularly dur­
ing the 1968-69 pre- and post-production period. These calculations were 
all made from the same sample results, with the later estimates having the 
benefit of some check sampling as well as stoping. Differences in these 
reserve estimates, which in some cases are considerable., have been due 
for the most part to the application of different cut-off grades, depending 
on metal prices, as well as the application of different minimum mining 
�l�tt:Js, some being ��tJ.tt�J , which were subsequently dem�;�'Fra­
ted in production stoping as being impractical. Another factor contribu­
ting to differences in reserve estirTi'a"te8=rs�·the choice of properties in­
cluded. In the present calculations the Brown-McDade ore is included 
with the Webber and Huestis because all of these properties are now under 
common ownership. 

If the same minimum width and the same cut-off grades are used, 
the existing data should produce essentially the same results for all an­
alyses, because there are no subjective geological or mining judgments 
that need be applied to these orebodies. 
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4.3 PROVEN-PROBABLE ORE RESERVES 

4.3.1 Criteria 

The ore reserve estimates made for this report comprise recal­
culations by the writers using the available mine assay records. The 
ore shoot grades were calculated to a common four-foot width for lengths 
dictated by the persistence of ore grades in the face channels. These re­
sults are shown on the accompanying level plans, (Figures 6 ,  7 and 8), 
for each level of the Huestis and the Webber. These shoots were then 
projected on the veins above and below the drifts for 40 feet each way as 
"proven ore". Projections on the veins, at the same average grades, for 
40 feet beyond is designated as "probable ore". The same type of projec­
tions of shoot grades has also been applied to sampled raises1 stope faces 

I and surface trench sampling. These ore shoot projections are plotted to 
scale on longitudinal vein sections drawn in the plane of the vein, giving 
true depths. The Webber and Huestis sections are shown in Figures 9 
and 10 of this report. 

High-grade assays of gal� and silver are not cut in the present 
calculations because very high erratic assays are uncommon and where 
they do occur they appear in both of the face samples and generally in 
two faces. Also, the correspondence between the average (uncut) chan­
nel sampling and the muck sampling indicates that cutting is unnecessary. 

"Possible'' ore has been estimated by extrapolations on the vertical 
sections as described in the following section, ( 4. 3. 2). 

4.3.2 Results 

Summaries of the proven and probable ore reserves of all of the 
known ore shoots at Mt. Nansen are given in Table 2 (Webber), Table 3 
(Huestis) , and Table 3A (Brown-McDade and Cabin Creek) . 
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Deposit 

WEBBER 

HUESTIS 

T OTAL RESERVES . 

Tons 
Proven Probable 

42, 912 
36, 528 

43, 872 
54, 526 

BROWN-McDADE 14, 795 
51, 850 

CABIN CREEK 4,225 

Totals 101, 579 
147,129 

Grade (oz/t. ) 
Au Ag 

0. 243 14. 5 
0. 258 15. 03 

0. 45 9.18 
0. 38 8. 81 

0. 61 5.1 
0. 81 4. 7 

0. 23 It"/� jl:A.. 26. 6 

0. 386 
0. 497 

' . ?3 &r:/= '3-"'10. 83 
9. 39 

/J'&/Ag­flt;t: 19, 
I: �o 
t:&o 
I: 2.0 
I: 2 3 
I: 9 
I : 6 
I: liS" 

1 9o 

PROVEN-PROBABLE = 248,708 tons@ 0. 452 oz/t. Au, 9. 98 oz/t. � 

POSSIBLE TONS 

WEBBER 
- Known shoots projected to 40 ft. below 4100 level = 48, 500 

HUESTIS 
- Known shoots projected to 40 ft. below 4000 level = 79, 500 

BROWN-McDADE 
- Known shoots to surface and 40 ft. below 40Cltl level = 47,000 

TOTAL POSSIBLE = 175,000 tons 

The wide differences in the ratios of gold/silver in each deposit is 
- . --probably a function of two conditions, near-surface oxidation and differ-

ences in primary mineralization. In general the values of the two metals 
are inversely proportional, ie, the higher the gold the lower the silver 
and vice versa. It is conceivable that grades of mill feed may be adjust­
ed to metal prices by balancing the feed from each deposit. 
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4 .  3 .  3 Comparison With Previous Estimates 

The  differences between th e above figures for the proven-probable 
ore reserve at Mt. Nansen and those of earlier e stimates are discussed be­
low : 

(l) 1968 Feasibility - Dolmage Campbell and As sociates Ltd. 

Webber 
Huestis 

Total 

7 1 , 8 8 0  tons 
5 8 ,345  

1 3 0 , 2 2 5  

0 .  4 0  Au 
0 . 5 5  

0 . 467 

2 3 . 0 Ag 
1 2 . 7  

1 8 . 3  8 

The  major difference between the 1968  and 1 9 8 2  estimates for the 
Webber is that wider mining width s and greater proj ections of lower grade 
material have increased th e tonnage and lowered the grade. In the Hues­
tis, the tonnage has increased appreciably because of the stoping and 
drifting completed since 1968  and the inclusion of appreciable Jow-g rade 
material in the 1 9 8 2  calculations, which was not considered to be ore at 
the low metal prices of 1968 . 

( 2 )  1969 Mine Staff - (B ianconi et a! ) 

Webber 
Huestis 

1 otal 

8 6 , 1 00 tons 
9 1 , 07 5  tons 

1 7 7 , 1 7 5  

0 . 3 8 Au 
0 . 5 0  

0 . 44 

2 3 . 2 Ag 
1 0 . 8  

1 6 . 8 1  

Th ere is no back-up data available for the above estimates by the 
Swiss geologists, but probably large amounts of high-value near-surface 
material was included in the Webber ore. The  Huestis reserves are in 
reasonable correspondence with the 1 9 8 2  estimates. 

( 3 ) 1979  Averaging of Available E stimates - Dolmage Campbell and 
As sociates ( 19 7 5 )  Ltd. 

Webber 
Huestis 

Total 

6 5 , 000  tons 
4 5 , 000 tons 

1 1 0 , 000  

0 .  3 5  Au 
0 . 4 5  

0 . 40 

2 0 . 0 Ag 
1 0 . 0  

1 5 . 0 

Th e 1 9 7 7  (Snell ) estimates that were used in the above averaging 
strongly influenced the figures and considering that only the highest 
grade ore was used in those estimates, the above figures correspond well 
with the present e stimates, which were made with all of the pertinent data 
a vailable. 
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_..I �-· TABLE 2 

'J WEBBER ORE  R ESE R VE S  
- ' (All widths = 4 ft. : cu. ft. /t. 12. 5)  Refer to Fig. 9 = 

, __ 

I ORE  TONS GRADE ( oz. t) 

tl VE IN  SHOOT LEVEL LENG TH PR OVEN PROBABLE AU AG Au : 11!1 

� 
1 101 4260 45 576 576 0. 17 4. 4 I :  2. S'  

Surface 60 (A v . )  768 0. 17 4. 4 , .. 2 !:"'  
I . 105 Surface 40 512 0. 42 54. 0  I : 1 2 8 
[I OJ 4260 45 1, 440 576 0. 27 13. 3 I ;  S"CI '<.! 

I �· 107 Surface 200 2, 560 D. 71 48. 12 r 6B 

I :<.., 4260 70 1, 792 896 0. 23 12. 0 1 : r 2.  
� ' -�. � f J' 

� 550 Rse 70 1, 344 320 0. 23 12. 0 J ; s-2. 

] 0 �  ·Q; 121 4260 50 1, 280 768 0. 21 29. 3 I ;  l+c> 
t? f'. :! 119 Su rface 70 896 1, 120 0. 38 8. 3 I ; 2. 2 
o· • •  <:t: 1 :  s 6  f 4260 95  ' 2, 432 2, 432 0. 16 9. 0 I ....... - � . 

120 4260 65 1, 664 1, 472 0. 06 4. 7 I -: 7  8 .. 
0 l j  4.... 122 4260 80 2, 048 2, 048 0. 13 6. 3 , � 8 

I QJ � ICS Su rface 70 896 896 o .  40 11. 8 I :  3 0  u 
� 0 i l AS Su rface 150 1, 9 20 1, 9 20 0. 37 15. 4 I :  4 2.. 't \0 """'<' 

1 � ... v 2 157 4260 160 4, 096 4,096 0. 31 13. 8 I : 4-f. � "'" t 
V) � 146 4260 35 896 896 0. 23 5. 2 I �  2 3 

I �J = \) 154 Su rface 70 896 1, 792 0. 32 13. 4 I � 4- 2 
.;;r") � 4260 80 2, 048 2,048 0. 17 12. 1 J ; 7 1  ..:c � , .. ' 7  I ... .. - � 153 4260 75 1, 9 20 960 0. 08 5. 4 -

.:s � 139 4260 20 512 512 0. 18 12. 3 1 : 6 S  
q: 

I � 129 Surface 180 2, 304 2, 304 0. 43 35. 1 t : 8 "l. 
IU �1 4260 60 1, 152  0. 10 10. 2 I �  101 
�.., 130 4260 80 2, 048 2, 048 0. 06 15. 0 1 :  J so 

I <.;;: - V) 
- 131 4260 45 1, 152 1, 152  0. 13 7. 5 1 :  sg ':::il. " 

I : t 3 � • 134 4260 50 1, 280 1, 280 0. 14 8. 9 
• 

I_ 136 Surface 100 1, 280 1, 120 o .  31 4. 3 I : 1 4-
4260 130 3, 328 3'  120 0. 54 41. 5 1 : 7 7  

I_ South end Surface 80 1,024 1, 024 0. 32 11. 3 I :  3 .)  

I. TOTAL PR OVEN TONS 42,912 @ 0. 243 14. 5 

TOTAL PROBABLE TONS 36,528 @ 0. 258 15. 03 

I TOTAL PROVEN-PROBABLE 79,440 0. 25 14. 74 

,..,.._-.,� ��  ... ... ·-
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TABLE 3 

HUESTIS ORE RESERVES 
(All widths = 4 ft. : cu. ft. /t. = 12. 5 ) 

Refer to 

ORE TONS G RADE 
VEIN SHOOT LEVEL LENGTH PROVEN PROBABLE AU 

12  

11 
13 

583 4100 40 . 1, 024 
585 4300 50 

43-585 S T  200+ 4, 000 
41-585 S T  240 6, 144 

4100 240 3, 072 
588 4300 145 3, 712 

41-588 S T  125 1, 600 
4100 240 3, 072 

590 43-590 ST  130 1, 664 . 
4300 175+ 2, 688 
4100 80 2, 048 

591 4300 120 3, 072 
4100 55 1, 408 

594 43-594 ST  180 
4300 190 2, 432 

41-594 S T  180 
4100 230 2, 944 

595 4300 60 1, 536 
610 4300 55 
609 4300 9 5  
628 4300 75 1, 920 
595 4300 60 1, 536 

4300 300 

TOTAL PROVEN TONS 43! 872 

1, 024 
960 

2, 690 

3, 072 
1, 856 
3, 840 
3, 072 
2,176 
1, 920 
2, 300 
3, 072 
1, 408 
2, 880 

5, 184 
2, 944 
1,152 
1, 408 
2, 432 
1, 9 20 
1, 536 
7, 680 

TOTAL PROBABLE TONS 54 , 526 

TOTAL PROVEN-PROBABLE 98 ,398 

0. 48 
0. 33 
0. 50 
0. 67 
0. 94 
0. 23 
0. 43 
0. 63 
0. 20 
0. 39 
0. 21 
0. 33 
0. 26 
0. 47 
0. 58 
0. 31 
0. 31 
0. 23 
0. 30 
0. 41 
0. 28 
0. 32 
0. 30 

@ 0. 45 

@ 0.38 

@ 0. 41 

(oz. t )  
AG 

14. 00 
10. 40 
8. 27 

12. 10 
14. 50 
3. 90 
9. 65 

10. 80 
7. 97  
4. 60 
l. 40 
7. 40 
3. 60 

12. 27 
19 . 20 
8. 30 
8. 30 

14. 00 
7. 00 
6. 00 
1. 30 

14. 30 
10. 80 

9. 18 

8 . 81 

8 . 98 

Figs. 7 !  8 and 10 

REMARKS 

N.end of 585 St. 

A ve. 4100 + 4300 
Below 4100 

Below 4100 

Some above 4200 

Below 4300 

Drill holes 
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TABLE 3A 

BROWN-McDADE ORE RESERVES 

ORE  TONS GRADE (oz. t )  
SHOOT LEVEL WIDTH PROVEN PROBABLE A U  AG 

1N Surface 8 2, 435 0. 36 4. 3 
4000 to Surf. 8 6, 050 0. 51 4. 7 

4000 8 9, 930 0. 67 5. 1 
2N Surface 8 10, 430 0. 68 3. 7 

6' 100 0. 46 9. 5 
3N 4000 5 1, 210 1. 10 4. 2 
1S Surface 5 3, 810 l .  04 3. 2 

4000 5 4, 865 4, 865 0. 50 5. 0 
+4000 5 7, 820 D. 77 4. 1 

2S Surface 5 4, 570 0. 75 4. 5 
7S  Surface 15 4, 560 2. 40 3. 0 

T OTAL PROVEN TONS 14, 795 @ 0. 61 5. 1 

TOTA L PROBABLE TONS 51 , 850 @ 0. 81 4. 7 

T OTA L PROVEN-PROBABLE 66 ,645 0. 66 4. 8 

POSSIBLE TONS 47�000 

CABIN C REEK ORE RESERVES 

Surface 
110 ft x 6. 1 ft = 4, 225 tons PROBABLE @ 0. 23 oz/t. Au, 25.6 oz/t. Ag 
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4.4 ORE POTENT IAL 

In all of the underground development at the Huestis, Webber and 
Brown-McDade mines, new ore has been proven or indicated with no limits 
�.9JL§l'��C:L .�.itb.,�E�L��,�l�l-l�,.,,�!:.�.il"�·'"h�"'�'&lJb. • The p ros p ect s for con ti rl"��;dc;-;� 
development at these mines must be considered to be very good. 

The proven-probable reserves at Mt. �-Jansen are sufficient to sustain 
a 300 t/day mill for 2-1/2 years. The 8..S:�.§}.£j�,.� gr-�." . .  ;::{,ltb1P.",,.tb-� .. c.LC1,��Ea}, limits of the proven-f=J rob able ore, when confirmed, \;::.£.\:!l£L-�£iSL"".1J,��EJ.L ��EJ5��[:IY,f"'9::x:�g[_�_: . . .. .. . -

The potential life of the mine is in all probability many times greater 
than this, as inferred by three features: 

( l) the high ratio of ore to explored vein in the two mines, 

( 2) the excellent depth continuity to the ore shoots at least to 
300-500 feet, 

(3) and the encouraging results of the soil geochemical survey done 
in 1967. 

The application of the above three characteristics of the Mt. Nansen 
vein deposits, discussed in detail in the following sub-paragraphs, s ug­
gests that the inferred ore potential of the Mt. Nansen property could 
sustain a 300 tpd mill for well over 50 years. 

The inferred potential life is derived as follows: 

( l) From approximately 5, 500 feet of vein length presently developed 
on the property roughly 425, ODD tons of proven-probable-possible 
ore have been indicated. 

(2) The percent of ore length on the 5, 500 feet of exposed veins is 
55-75%, but this would appear to be high because of a fortuitous 
geological location of the workings. A percentage of 25% for p rojec­
tion beyond present workings would appear to be a more reasonable 
figure. 

(3) From ( l) and (2) above it is inferred that 5, 500 feet of vein 
length on the Mt. Nansen property could contain about half of what 
has been exposed by the development to date; namely, approximately 
200 , DOD tons. 

(4) Well defined geochemical silver-arsenic soil anomalies, confirmed 
in many places by underground exposures, indicate a total potential 
ore-bearing vein length on the property of 1� feet. Thus 
117, 500 ft/5,500 ft . x 200, 000 tons = 4. 273 mill . tons.{ 

"! ·I_ ? 
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( 5) The � . 0 l.:.,..LC::.�!:L�!; .. �e-".R£.Si.Y r: .• J.o"'·"'2 ••• "'_�{�Jt!.�.§!L. !:g"'Q,9�""�Bt.EI t?, C?..�.t,?:�Q. 
!�! ·  Topogf'apny of vein exposures, together with limited drilling 
and geological inference, indicate that the likelihood of ore extending 
over a 500-foot vertical interval is not unreasonable. This would 
double the above potential tonnage to 8. 5 mill. tons. 

(6) 8. 5 mill. tons/100 , 000 tpa = 85 years. 

4. 4. 1 Ore-Vein Ratio 

In precious metal vein deposits the ratio of ore lengths to barren 
developed vein lengths ranges generally from 1 : 10 to perhaps 3 : 10. The 
ratios at Mt. Nansen are much higher, suggesting either a much greater 
than normal amount of ore along the veins or the fortuitous location of 
the present workings in a concentration of ore shoots. In either case, 
the discovery of new ore on the known veins by flat (drift) develo!Jment 
from the existing workings is very promising within relatively short dis­
tances • 

The percentages of ore along the developed lengths of the veins in 
the present workings are: 

Webber 1 Vein (North strike) 55% 
2 Vein (NNW strike) 7 5% 

Huestis 11 Vein (North strike) 11% (Branch) 
13 Vein (North strike) 11% (Branch) 
12 Vein (NNW strike) 65% (4300) 
12 Vein (NNW strike) 7 2% (4100) 

The above data suggests that the more northerly striking branch 
veins appear to be less productive than the veins striking northwesterly; 
however, the present data base is too small for this trend to be estab;.. 
lished as a definitive guide beyond the present workings. T�-£..§1L£. .. £f 
ore to vein in both the Webber and Hu�stis is unusually high, and of con­
side�al3'l'e�promise': ···c;()[1sl"cfe"rrn·g�-T'Fi"8C'i-})(:t'tV::o- ·;;;Tne- areas ·-a·;� nearl a mile 
a on strike. ·· ·· 

4. 4. 2 Depth Continuity of Ore Shoots 

Although the Mt. Nansen veins have not been explored to great 
depths, the generally even continuity in size and grade of the developed 
ore shoots, particularly on the Huestis veins, to depths approaching 500 
feet below surface is a most promising feature for the development of new 
ore at depth. 

4. 4. 3 Soil Geochemical Survey 

Essentially all of the Mt. Nansen property is blanketed by a regolith 
ranging in depth from a few feet to tens of feet comprising oxidized rock­
soil and relict rock fragments, all solidly frozen by permafrost. Because 
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o f  t h e  permafrost the  excavation of  s u rface trench es i s  tediously slow a n d  
costl y ,  with t h e  res ult  t h at o n l y  t h e  immediate e n vi ron s o f  t h e  e x i s ti n g  
u n derg ro u n d  worki n g s  h a ve been e x plored b y  trenchin g ,  all p ri o r  to 
1 96 7 . I n  fact , t h e  results  of t h e  l imited t rench i n g  d ictated t h e  location s  
of t h e  workin g s .  Because o f  e n vi ronmen tal restrictions i n t roduced s i nce 
1 9 7 0 ,  it  i s  dou btful  t h at s uch s u rface t renchi n g  would b e  permitted now . 

I n  an attempt to f i n d  a meani n gful  a n d  relati vely i nexpen s i v e  means  
of  ex plori n g  for t h e  conti n u ity of  the  k nown veins  in  1967 , n umero u s  e x­
p e riments and field t ri als  w e re made to d etermine if ch emical a n al y ses of 
s amples taken f rom v ario u s  d ep t h s  of t h e  regoli th would p rovi d e  a rep ro­
d ucible i n d ication of t h e  u n de rlyi n g  k n own vei n s .  T rials were made on  
s amples to depths  of  about  2 feet , ( top of  permafrost in  s ummer) , for 
cop p e r ,  lead , z i n c , g ol d , s i l ver , a rs enic and antimon y .  T h e res ults  of 
t h i s  work i n d icated th at t h e  k nown oreshoots were con sistentl y  reflected 
i n  the sil ver  an d ,  less s o ,  a rs e n ic contents of s amples taken f rom t h e  s oil 
i mmediately b e neath t h e  g rass roots . T h e  anomalous val u es for s i lver  
ran g e  from about  1 to  1 0  p pm ,  vers u s  a back g round  of less  t h an 0 . 5  
p p m .  T h e  a n omalous v al u es for  arsenic ran g e  f rom 3 t o  175 p pm ,  a g ai n st 
a g eneral b ack g ro u n d  of n il to 2 p pm .  B y  combin in g the v al u es of t h e  
two metals i t  i s  poss ib le t o  follow t h e  s u rface t races of the  k nown vei n s  
with  cons iderable p recis ion . 

Followin g t hese e n co u ra g i n g  test  res ults , the  entire p roperty was 
s ampled on a g ri d  of  4 00 x 1 00 feet  i n  1 967 , res ulti n g  i n  the p atte r n  of 
g en e rall y  s h arp anomal ies rep roduced in Fi g u re 11 of this report . T h ese 
anomalies i n d icate·-�<tr:fke extens ions  of the d eveloped section s  of t h e  Web­
b e r ,  Hu estis a n d  f:3 rown- Mc0 ade vei n s  of thousands  of feet a n d , p e r h a p s  
more importantl y , t h e  p rob able occ u rrence of at least s ix  oth er  m aj o r  ve in  
zon es w i th  s imil a r , a n d  in  some places consi d e rably h i g her , s il ver-ars e n ic 
s oil  reflection s , all s u g g esti n g  a h i g h  poten tial for t h e  existence of u n­
e x plored ore vei n s  on t h e  p ropert y .  

T h e  n i n e  p ri ncip al l i n ear  a n om al ies  i n d icated by the  soil g eoch emical 
s u r ve y  are n u m b e red o n  F i g u re 1 1  a s  follows : 
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R an ge ( p pm) 
N ame � A s  

l. B ack C reek 1-3 3-21 
2. B rown - McD ade East 1-5 5-125 
3. B rown - McD ade 1-8 5-175 

4. Mill  1-5 10-75 

5. Hu est is* 1-8. 5 5-10 

6. Web b e r  **  1-8 2-68 

7 .  Cabin  C reek . 6-1. 5 2-30 

B. Web b e r  No rth 1-6. 5 5-45 
9. Hu est is  S o u t h  . 3-1 5-140 

Total 

Le n gth  
( feet ) 

9, 000 
8, 000 

26, 000 

21, 000 

16, 000 

9, 000 

2, 500 

15, 000 
11 ! 000 

117, 500 feet 

* I n cl u des t h e  anastomosi n g  s ystem n o rth west of t h e  
* *  I n cl u d es an astomozi n g  system to southeast 

Confi rm ation 

U nex plo red 
U n ex plored 
1000' t renched a n d  
d rifted 
400' trenched and 
d rifted 
2000' t renched and 
d rifted 
2000' t re nched a n d  
d rifted 
400' trenched and 
d rilled 
U nexplored 
U nex plo red 

Hu estis worki n g s  

Note: T h e  v e ry wide Webber  anomal y s h own o n  Fi g u re 11 is  act u ally d is­
placed d ow n h ill  f rom t h e  ve in  outcrop a n d  i s  t h e  res ult of Webber vei n  m a­
t e ri al h avi n g  b een was h ed d own h ill  f rom t h e  b ulldozer h eaps left from t h e  
str ippi n g  of t h e  vei n , which  was done seve ral years p rior t o  t h e  soils 
s u rve y .  

Fi g u re 11 i n d icates a concentration o f  a n omalies wit h i n  an  area of 
r h yoli te . i nt r u s i v e  d ikes a n d - plugs:--� Th is  s u g g ests a possi ble reason for 

Thei5a·r:trcu1ar--concen.tratia·n of 'a.n omalies , n amely a p lumbin g  control rela­
t e d  to , b ut ,  late r t h an , t he r h yolite  d i k e  s ys tem . It  i s  also p ossi ble t h at 

h i s  c·ancen GaT!on of  a nomalies may reflect an  area  where a p ote ntial for 
s u rface m i n i n g  may e x i s t .  

T h e  scope fo r e x plo ration f o r  new o re a t  Mt . Nansen b ased o n  t h e  
s oi l  an omali es i s  g reat e nou g h  to occ u p y  m a n y  s eason s o f  s u rface d rill i n g ,  
a n d  because  of i ts  c ri t ical i mportance i n  d etermi n i n g  t h e  u ltimate l ife of 
t h e  operation , i t  s h ould be  p u rs u ed as soon as possi ble , taki n g  fu ll est  
a d v antage  of e ach s hort s eason . 
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6 . 1 . 6  P rod uction R u n - up Period 

T h e  p rod uction ru n - u p p h ase is from commencement  of mil l i n g  u n til 
t h e  time w h e n  all aspects of t h e  p roject ( m in e ,  mill , ancil lary pla n t , 
concentrate t ransportation )  a re operati n g  reasonably s moothly a n d  a re a p­
p roachi n g  desi g n  c ri teri a .  I n  t h e  case o f  M t .  N a n sen a fou r  month p e riod  
is  e n vi sione d . 

D u ri n g  t h e  p rod uction r u n - u p p e riod , p roblems normally a ssoci ated 
with g etti n g  a complex , i nteg rated ope ration u n derway commonly res ult i n  
s u b- p a r  ope rati n g  p e rformances i n  t h e  m ine  a n d  mill and h i g her  t h an e s­
t i mated operati n g  costs . T h e  g rade of m i n e  ore may be lower t h an it 
s h ould b e , b ecause nf d i lutio n , a n d  o re s u p ply to the mill may be some­
w h at e rrati c .  Mill  recov e ries  a n d  concentrate g rades are often lower t h an 
e stimated a n d  i mp u rit ies i n  t h e  concentrate too h i g h .  

O p e rati n g  capital i s  req u i red for t h e  ru n - u p  period for two m ai n  
reason s :  1 )  o peratin g  p rofi t , a s  reflected b y  t h e  amount a n d  q uali t y  of  
the  conce n t rate p rod uced , i s  g en e rall y  less  t h an optimum , a n d  2) i n it ial  
p aymen ts fo r concent rate s h i pments  f rom Mt . Nan sen may not b e  recei v e d  
for  u p  t o  s i x  month s .  

· 

6 .  2 CAPITA L COSTS 

Costs h a ve been est imated for  a 300  tons-p er- d ay operation t h at 
replaces i ts  d epleted o re rese r ve b y  a n n u al d e velopment of new o re ,  t h e  
a n n u al ton n ages  a t  t h i s  rate b ei n g  9 0 ,  DOD to  1 00 ,  DOD ton s .  T h e  concen­
t rator ,  wit h the add it ion of a reg ri n d mill , the anci ll ary plant a n d  t h e  
m i n e  a re capable of  h an dli n g  t h es e  p rod uction rates . It  i s  ass u med t h at 
t h e  mine  will  operate o n  a f ive  d ays  p e r  week sched ule or  some combi n a­
t ion t h e reof , a n d  t h at t h e  mill  w il l  ope rate conti n u ou sly.  

I n flation , at an  ave rage of 1 0% per  year , h as been i ncl u ded in  both 
t h e  capital and the operati n g  cost e s ti mate s .  

All o f  t h e  capital costs , m a n y  o f  w h ic h  are i ncl uded u n der  g ene ral 
h eadi n g s ,  a re l i s ted  i n  T a ble 6 .  

T h e  total capital costs a re p resently estimated to be  approximately 
$ 14 million . O f  t h i s  total app roximately $4 m ill ion will be req u i red w i t h i n  
t h e  fi rst  fou r month s ,  n amel y for  reh abil itation . Ad dition al costs w i t h i n  
t h i s  p e riod  will  be  f o r  s u rface ex plo ration 7 u n derg round  d iamon d d rill i n g ,  
d rifti n g ,  rai s i n g and stope p reparation . T h e  complete 1 0- y ear concept  
for t h e  tail i n g s  d am can b e  const ructed i n  s tages , as  ill u st rated in  the 
C apital Cost Ex pendit u re S c h ed ule , F i g u re 1 3 .  

T h e  capital cost expen d it u re s  fall i n to five  3 - month stages , f rom 
s tart of reh ab il i tation , as fol lo w s :  ( S ee Fi g u re 1 3 )  
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(1) Stage 1 - $3 , 945 ,000 

( 2) Stage 2 - $3,038 ,000 

(3) Stage 3 $1� 795�000 

(4) Stage 4 $1� 818�000 

(5) Stage 5 - $770 � 000 

(6) F ut u re 

-

-

O rd e ri n g  equ ipment , 
u p ,  tail i n g s  d is posal 
s tu dies . 

camp se rvice set­
and e n vi ronmental 

C amp s e rvices completion , mmm g commenc­
e d  a n d  const ruction of tail i n g s  d is posal . 

P re p rod uctio n , m ine  d e velopme n t .  

P rep roduction , mine  d evelopmen t .  

Mill  a n d  c ru sher  overh aul completion a n d  
s econ d stage  t ail i n g s  d is posal . 

A d d it ion to tailin g s  containment  for  e x-
t e nded l ife to 1.0 y ears , $700, ODD . 

A l ist  of t h e  capital cost i tems i s  g iv e n  i n  Table 6. T h e  total cost  
of app roximately $14 mil l ion  is  almost d o u ble the  $7. 6  mill ion e stimated i n  
1979 b ecause of : 

( l )  T h e  ve ry app reciable e xt ra costs ( nearl y  $4 mill ion ) for t h e  
camp , s u rface i n stal lati o n s  a n d  t h e  taili n g s  d is posal , res ulti n g  
f rom t h e  n e w  Y u ko n  e n vi ronmental reg ulation s .  

( 2) T h e  i ncl u sion  of t h e  $2 m ill ion for workin g  capital w h ile t h e  
i nit ial concentrates a re i n  trans i t .  T h i s  i tem was s hown s e p a r­
ately i n  t h e  1979 report . 

(3) I n flatio n .  

I f  a salv age ope ration w e re to  b e  u n dertaken to recove r t h e  k no w n  
readily min able reserves on ly , a n d  n ot d evelop n ew ore ,  t h e  total capital 
costs would be  i n  t h e  ran g e  of $9-$11 mill io n .  Howev e r ,  with  t h e  p re s e n t  
i n dications  of s uc h  h i g h p ote n tial  for a long  l ife to the  Mt.  Nansen  m i n e � 
i t  appears s hort- s i g hted a n d  u n desi rable to i n vest th is  much money s i m p l y  
to take o u t  t h e  k nown readi ly m i n able o re reserve s .  
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T A B L E  6 

EST IMATED CAPITA L  C OSTS 300  t/d 
( No t  S al va g e  O p e ration) 

Canadian Dollars x 1 00 0 ,  1 9 8 1  

E N G I N E E R I NG 
S i tework , test  work 
O ffice s t u dies 
Con ti n g ency 

R E HAB I LI TA T I O N  
Cam p  a n d  services 
( power a n d  wate r)  
R oad s 
Mobile E q uipment  
Mill  
Ta i l i n g s  d i s posal 
M i n e  
Head office , s upervi sion , e t c .  
Conti n g e ncy ( 1 0%) 

P R E P R O D U C T I ON 
S u rface e x ploration  
Mine  e q uipment  
D rift i n g  $ 1 13 / ft 
R ai si n g  $ 15 0/ ft 
S tope p re paration 
T ramm i n g a n d  t rack 
U .  G .  e x plo ration D .  D .  
M ine  g en e ral 
Powe r ,  ai r ,  water 
G e n eral o ve rhead 
Pe rma n e n t  cook hous e , office , w areh o u s e  
Head office costs 
O n - s i te , s alaried 
Conti n g ency ( 5%) 

I N I T I A L  W O R K I NG CAP I T A L  

$ 6 0  
6 0  
20  

1 , 67 8  
1 1 0  
5 3 5  
5 5 0  

1 , 7 00 
25 

475  
507  

170  
7 20 

1 , 1 7 0  
7 9 0  
3 00 

9 8  
240 
200 
7 25 
5 6 0  
5 3 0  
1 5 0  
410  
303 

2 , 000 

T OT A L  

$ 140 

5 , 5 8 0  

6 , 3 66 

2 , 000  

$14, 086 , 0 00 
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6 . 3  OPERATING COSTS 

T h e  operati n g  costs for Mt . Nan sen a re p resented i n  Ta ble 7 .  T h ey 
rep resent  t h e  optimum costs for a n  operation t h at h as been establis h ed 
lon g e n ou g h  to h a ve o ve rcome teethi n g  p roblems associated with n ew oper­
ation s .  T h u s ,  t h ese are costs , excl u sive  of  conti n uin g inflation ( beyond 
s ta rt - u p ) , w h ic h  will be applicable to Mt . Nan sen  after 3 -4 months  of o p­
e ration . T h e  operati n.g costs can b e  expected to  b e  a p p reciably h ig her at 
s tart -u p  b ut t hey s hould q uickly d rop to the estimated fi g u res . B a rri n g  
u n u s u al p roblems , optimu m  operati n g  costs s hou ld  b e  achieved b y  the  e n d  
of t h e  fi rst o p e rati n g  year;  h oweve r ,  t hey s hou ld  b e  wit hin a few p e rcent 
bf optimu m  w it h i n  fou r  to six months of s t a rt- u p .  

T h e  w riters h ave been d eliberately conservative i n  these cost 
esti mates , taki n g into consideration the p roblems of keepin g g ood labou r 
i n  t h e  Y u ko n  a n d  allowin g  for i n fl ation o n  all item s . T h e  operati n g  costs , 
n ot i ncl u di n g t ra n s portation of concentrate s , a re s ummarized as follows :  

Mini n g a n d  exploration 
Mil li n g  
Plant  
Head Office 

Total 

$ 65/ ton 
2 0  
3 0  

3 . 00 

$ 1 18 . 00 ----------------
T h e  cost of concentrate s hipment to B ol iden  a n d  Belgium will be i n  

t h e  ran g e  of $450/ ton of concentrate , w hich i s  e q uiv alent to app roximately 
)1!7 0 eer ton of mined o re .  Th is  cost h as b ee n  accou nted for i n  t h e  c as h  

flow c alculation s ,  S ection 7 .  

6 . 4  WORK I N G  CAPITA L 

D u ri n g  t h e  i n itial s ix months of t h e  Mt . N a n sen m1m n g  operation ,  
t h e re will  b e  n o  i n come f rom concentrate s ales  b ecau se of t he- time req uir­
e d  for p ro d u ci n g  a n d  sh ippi n g  t h e  concentrate , a n d  for s melter  s ettle­
m ents to b e  received . Con seq uently , money m u st b e  a v ailable d u rin g . th is  
p e riod to  p ay for operatin g  costs . I n  a d d ition , the  initial operati n g  
p e riod of most u n derg rou n d  mines i s  p la g u ed w it h  a b normally h i g·h operat­
i n g  costs , lower t h an optimum p rod uctivity , a n d  p roduction of a s u b- p ar 
p roduct .  A t  Mt . Na n sen , t h e  b ul k  o f  t h ese teethi n g  p roblems s hould be 
o ve rcome wit h i n  the f irst  -�� of  o peration .  

Of hM�\.$ h c. ? 
T h e  followin g  ap proximatio n  of t h e  w orkin g capital req uired h as b een 

d etermined b y  m akin g  reason able estimates for t h e  above noted v a ria bles :  

3 0 0  ton s p e r  d ay - $ 2 , 0 00 , 0 00 ( Can . ) 
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T A B LE 7 

EST IMATED OPERATING COSTS 

1 0 0 , 000  T / YE A R  ( 300 t / d ay )  

( No t  i nclu din g  concentrate s h ippin g costs ) 

Can adian Dol lars / T o n  

S U R FACE E X P LORA T I O N  

M I NI N G  
U n d erg rou n d  Core D rill i n g  
D evelopmen t  
S topin g ,  T rammin g 
Mine  General - Power-Air- Water 
Conti n g encies 

M I L LI N G  
Labou r 
S u p plies a n d  Se rvices 
Conti n g encies 

P LA N T  
Cook h o u se 
R oads  a n d  Site Maintenance 
G e n e ral O ve rhead 
Conti n ge ncies 

H EA D  O F F I CE 
Sa larie s  a n d  Ex penses 

$ 2 . 4 0  
23. 1 0  
22 . 00  
1 0 . 1 0  

5 . 40 

9 . 00 
9 . 7 0 
1 . 30 

9 . 00 
3 . 5 0  

16 . 00 
1 . 5 0 

3 . 00 

T O TA L 

$ 2 . 0 0  

6 3 . 0 0  

20 . 00  

30. 00  

3 . 00 

$ 1 1 8 .  D O/ ton 
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6 . 5 200 T / D  OPTION 

A l l  o f  the  fore g oi n g  costs for  the  Mt . N a n sen operation h ave been 
p redicated o n  a 3 00 t / d ay mine p rod u ctio n .  A c t u al ly  t he i nit ial p rodu ction 
t arget s hou ld  be  about  2 00 ton s/ day , u nti l  m i n e  e x ploration and development  
h as p roceeded far enou g h  to i dentify and make acces si ble e n ou g h  new o re t o  
p rep a re t h e  t otal of  s ome 2 0  s tapes e stimated t o  b e  req u i red t o  s u stain a 3 0 0  
t / d ay o p e rat io n .  A v alu able h eadstart o n  t h i s  p reparatory d evelopment w ill  
be g ai ned i f  t h e  w i n te r  of t h e  i ni ti al year can b e  d evoted t o  i t . 

I n  all l ikel ihood , t h e  start - u p tonn age w il l  b e  a rou n d  200 tons/  d ay , w it h  
a p roportion ate red uction i n  plan ned reve n u e ,  a n d  w ill  work u p  g ra d u al ly  to 
3 00 t / d a y ,  a s  the u n de rg rou n d  development p e rmit s .  T h i s  h as been taken 
i nto acco u n t  in the  cash flow calculation �  i n  the following  section of th is  
report . 

A 0�er 
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7 .  CASH FLOW 

7 . 1 CRITERIA F OR ESTIMATES 

7 . 1 . 1  Metal P rices 

T w o  v a riables t h at h ave a maj o r  i nfl uence on cash flow estimates for 
a m i n i n g  operation at Mt.  Nan sen a re the p rices of g old and s i lve r a n d  
t h e  val u e  o f  t h e  Canadian d ol lar  relati ve t o  t h e  U . S .  dol lar.  T h e  effect 
of t h e  volati l ity of metal p rices on t h e  estimates for a 3 00 t/ d operation at 
M t .  Na n s e n  i s  i l l u strated b y  t h e  comparison of t h e  g old - si lve r p rices for 
t h e  last  t h ree y ears , ( t h e  p rofit f ig u res  a re app roximate for a 300  t / d  at 
M t .  Nan sen ) : 

A n n u al P rofi t  
Gold 
S i l ve r  
R atio 

7 . 1 . 2 Con ce n t rates 

1979  

$1 3 . 7 mi l l ion  
$ 4 25l oz ( u .·s . ) 
$ 1 7  I oz C u . s • ) 
25 : 1  

1981 

$ 1 1 . 1 mil l ion 
$4  7 5 I oz C u . s . ) 
$ 131  oz ( u . s . ) 
3 6 : 1  

1982  ( Fe b . ) 

$3  million 
$360/ oz ( U . S . )  
$ 8/ oz ( u . s . ) 
45 : 1  

Conce n t rate s h i p p i n g  costs h ave been calculated on the basis of 
s h ip p i n g  to E u ropean s melte rs , t ra n s - s h ip pi n g to ocean t ransport at V a n­
couve r.  

Conce n t rate g rades are t hose l i s te d  i n  Ta ble 5 ,  the best estimates 
a v ai lable at t h i s  time . T h e  o ri g i n al e s timated concent rate assays were 
based o n  a g rade of 0 .  5 ozl t .  A u  a n d  1 5  ozl t .  A g . S i nce the  n ewly c al­
c ulated o re reserve g rade i s  0 . 45 ozl t .  A u  and 1 0 . 0 oz/ t .  Ag , an  adj u st­
m e n t  h as b een made , for t h e  p resent c as h  flow calculations , to t h e  con­
cent ration ratios s hown o n  Table 5 as follows :  

T able 5 ( 1979 ) 
P resent Re port 

Concent ration Ratio 

Ag con 

2 0  
24 . 4 

A u  con 

7 . 7  
ll 

T h e re is n o  c h a n g e  in the concent rate g rades becau se t h e re is  no 
c h an ge in mine ralo g y  with  the i ncl u sion  of lower g rade ore ,  s imply t h e  
a d dit ion of w aste rock o r  l o w  g rade o re • 

Net S m elte r Re t u rn s  a re b ased o n  t h e  s melter  schedules obtained f rom 
t h e  two s melte rs w h o  h ave i n d icated a g reemen t  to p u rchase the Mt. N a n.:. 
s e n  g ol d  a n d  s il ve r concentrates s h own i n  T a ble 5 .  
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The conversion . ·. factor for . Canadian vs. U. S. s:J91JC3£'�S has a �-� 
n if ica�!.-�!J;;�=�QS�:9£.��Ii'i)�<ii:.

-·PF��Tt··;;· "C;·h·�·�-g�--�'f 'T% --�;;� ul t s in an a p p roxl-
mate change of 2. 5% in profit. For this study U. S. $1. 00 = Cdn. $1. 15 
has been used. 

7. 2 NET PROFIT BEFORE TAXES 

The progressive flow of revenue for the first 13 months of the Mt. 
Nansen operation, from mill start-up, is summarized in Table 8 for the 
1981 metal prices given above. The salient items in the table are : 

(l)  The Operating Costs are higher during the first four months 
than the $118/ton estimated for the project because of antici­
pated low mine and mill production. 

The monthly operating cost of $985, O DD, at optimum operation, 
is derived from 1DD, DDD tons/year @ $118/ton. 

( 2) The Concentrate Shipping Costs are high because of the low 
concentration ratios; · hopefully, metallurgical tests and mill 
efficiency will improve this item which is estimated here as 
equivalent to approximately $ 7D/ton of mined ore. 

( 3 )  The Concentrate Values are derived from the earlier described 
smelter schedules. 

( 4) The Concentrate Bank Loan represents the operating capital r,e­
quired while the first concentrate shipments are in transit. 
This money can be borrowed using the in-transit concentrate as 
collateral. 

The cumulated interest and principal thus must be repaid from 
the smelter returns which are estimated to begin on the fifth 
month after the first shipment. 

It is apparent from Table 8 that approximately seven months are 
required for the system of mining, concentrating, shipping, initial con­
centrate settlements to reach equilibrium. At equilibrium the value of 
concentrate being produced is approximately equal to the concentrate pay­
ments being received. 

In the case illustrated in Table 8, the operations are profitable in 
their first month on the basis of the value of concentrates produced. 
The cash flow from concentrate payments received begins to exceed oper­
ating costs in the sixth month and by the thirteenth month the cumulative 
cash flow is positive (all working capital is repaid) .  

The approximate annual net operating income before taxes after 
payback of the operating cost loan is estimated to be $11 . 1  million. 
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CASH F LOW - 300 TONS PER DAY 'U 
Ill ( X  1000) m 
r 
r 
ll> 

MONTH )> 
tn 
Ill 
0 

1 2 3 4 5 6 7 B 9 10 1 1  12  13  () 
)> 
� 
m 
Ill Operating Costs 9B5 1 1BO  1020 1035 9B5 9B5 9B5 9B5 9B5 9B5 9B5 9B5 9B5 ::: 

Cone. Sh ipp ing Costs __ 0 295 475 560 590 590 590 590 590 590 590 590 590 "' 
'I 

Total Costs 9B5 1475 1495 1595 1575 1575 1575 1575 1575 1575 1575 1575 1575 � 
r 
� 
� 

Silver Cone. Value 675 1 140 1425 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 
Gold Cone. Value 450 760 950 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
Total Value 1 125 1900 2375 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 I 

\.r1 
\.r1 

Cone. Bank Loan 0 900 1495 1595 450 (325) (B OO) (925) (925) (925) (790) 0 0 I 

Cone. Bank Loan I n t. 0 0 10 25 40 45 45 35 25 15 10 0 0 
Cum. Bank Loan 0 900 2405 4025 4515 4235 34B O 2590 1690 7BO 0 0 0 
Smelter Paymen t 1 125 1900 2375 2500 2500 2500 2500 2500 2500 

Cash F low- Mon th ly  (985) (1475) (1495) (1595) (450) 325 BOO  925 925 925 925 925 925 
- Cum. (9B5) (2460) (3955) (5550) (6000) (5675) (4B75) (3950) (3025) (2100) (1175) (250) 675 

Notes : Metal Prices 

( l )  Month  1 -Prod uct ion @ 50% capaci ty ;  Operati ng Costs @ 200% opt imum ; Cone. Q ual i ty @ 90% optimum Gold =�o ·> 
( 2) Month  2-P roduction @) BO% capaci t y ;  Operati ng Costs @ 150% optimum ; Cone. Q ual i ty @ 95% op timum Si l ver = "5 .. 
(3) Mon th 3-P roduction @ 95% capacity ;  Operati ng Costs @ 1 10% opt imum ; Cone. Q ual i ty @ 100% optimum Lead = .30 
(4) Mon th 4-Production @) 100% capacit y ;  Operati ng Costs @ 105% o_ptimum; Cone. Q ual ity @ 100% op timum An timony =  l. 50 
(5) $1.00 u . s .  = $1.15 Cdn. 
(6) Al l  figures except metal prices are i n  Canadian dollars X 1000. 
( 7) 1Bf = .0335 Cdn. 
(B) I n terest on bank loan @ approximately 1 %  per month. 
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8 .  R EC OMMENDA T I ONS 

8 . 1 S U R F A C E  P LA N T  

T h e  n ormal fi rst s te p  i n  t h e  reh abilitation o f  an  old m i n e  i s  to  make 
the u n d e rg rou n d  worki n g s  s afe and t h en to  res ample s pecific worki n g s  i n  
o rd e r  t o  confi rm pote n tial  o r  reported o re rese rve s .  T h is p roced u re a p­
p eared to  b e  t h e  log ical o n e  i n  t h e  case of M t .  Na n se n ;  h oweve r ,  afte r 
reviewi n g t h e  a v ailable d ata , examin in g t h e  mine  s ite  and u pon consi d e r­
i n g  t h e  s h ortness  of t h e  s u mmer season i n  t h e  Y u kon , i t  h as b ecome e vi­
d ent  to t h e  w ri ters t h at s uch a cou rse i s  n ot t h e  optimum one for th is  
operatio n . 

As e x plai n e d  e a rl ier  i n  th is  report , t h e  comp re h ensive  cove rag e  a n d  
t h e  rel iabil i t y of t h e  s u rvey a n d  s ample d ata for  t h e  M t .  N a n se n  worki n g s  
a re s uch t h at t he n eces sity of a c h eck s ampli n g  p rog ram i s  minimal .  I t  i s  
h i g hly d o u b tf u l  w h et h e r  t h e  resu l ts  of  s uch resampli n g  would  h ave any 
effect at al l  o n  t h e  ore reserves calculated for  th is  report f rom t h e  
existi n g  m i n e  d ata . Al s o , t h e · cost of i n s talli n g  a camp a n d  renewi n g  ac­
cess to t h e  ad i ts  fo r a s ampli n g  c rew is more t h an h alf t h e  total costs 
estimated for t h e  f irst  s ta g e  of e stabli s h i n g ·  a permanent camp a n d  p ro­
ceedin g  wit h m i n e  an d s u rface p la n t  rehabil i tatio n .  An d fi n al ly , if f ull 
a d vanta g e  is to be taken  of t h e  winte r  mon t h s  to d evelo p s u ffic ient  o re 
reserves a n d  stapes to g uarantee t h e  mill  at least t h ree year's reserves 
w h en it  b e g i n s operation , t h e n  a permanent camp and s u rface s u p port 
p lant  m u st b e  e s tabli s h e d  b y  September of t h e  f irst  year , for w hich only 
fou r  s um m e r  m o n t h s  a re a v ailable f rom the end of Ap ril . If  t h e  p relimin­
a ry camp a n d  sampli n g  p roced u re is  adopted , a t  least  one  or  two months 
of t h at w o rk i n g  season wi l l  b e  s ac rificed , and the remai n d e r  wi l l  be  i n­
s uffici e n t  to  p e rmit f u l l  u n d erg ro u n d  reh abil itation b y  winte r .  

F o r  t h e  a bo ve reason s ,  i t  i s  s t ron g l y  recomme n d ed t h at f in ances b e  
m ade a v ai lable  to p e rmit t h e  establi s hment of a permanen t  camp a n d  t h e  
reh abilitat ion of t h e  m i n e  to b e g i n  as soon a s  possib le i n  a n y  g iv e n  y ear.  
At  t h e  s am e  t ime  c h ec k  s am p li n g  can be d one , of t h e  two u n sampled s tope 
faces , a lo n g  wit h t h e  collect i n g  of ore s amples for metal l u rg ical testi n g  
p rior  t o  fi n al ization o f  t h e  mill  flow s h eet , i n  ord e r  t o  b ri n g  t h e  two 
i n complete items in  t h e  feasib il ity d ata to the d esi red level • 

8 .  2 S U R FA C E  E X P LO R A T I O N  

D u e  t o  t h e  s ho rtage  of p re- p rod uction capital , n o  defi nit ive ex­
p loration w a s  d on e  at Mt . Na n sen i n  1 9 6 8 -69 to  c h eck t h e  s i lver- a rse nic 
s oil  a n om al ies  t h at p re s e n t  g re at p romise for t h e  lon g term o re potent i al 
of t h e  p ro p e rt y .  I t  would  be i n v al u able for  t h e  d evelopment of an  opti­
m u m  p ro g ram of a d v ance of t h e  Webbe r a n d  Hu estis d rifts if i nformati on 
f rom s u rface d ri l li n g  of t h e  n ear- mi ne  s i lve r- a rsenic soil  anomalies was 
a v ail able a s  a g u id e .  
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I t  i s  t h e refore recomme nded , d ependial availabil ity o f  d ri ll s , 
c amp s p ace a n d  f u n d s , t h at a p rog ram of sSd iamond d ril l i n g  of t h e  
s i l ve r- a rsen ic s oi l  a n omalies i n  t h e  vicinity tp resent m ine  work i n g s  
b e  u n dertaken t h e  f irst  s ummer a n d  conti n u:Sb n g  a s  weat h e r  reason­
ably  p e rmits .  

T h e  exca v ation of s u rface t re nc h es , e i� h an d  o r  b y  b ull d oz e r ,  
i s  not recomme n d ed for t h is e xplo ration fonl11!.Bason s ,  ( 1) b ecau se o f  
t h e  f rozen .g rou n d  t h i s  p roced u re i s  very s loiilil8ostl y ,  a n d  ( 2 ) b ecause 
of p resent  e n vi ronme n t al reg ulations  i t  i s  IilJa if  the type of u n re­
claimed t re n c h in g  done i n  t h e  1960' s  would b;.mtted today.  

B . 3  M I L L  

Metal lu rg ical samples s h ou ld  be  colleciibm selected d rifts  a n d  
s tapes a s  soon a s  t h e  reh a b il i tat ion o f  t heilllrg round  workin g s  p e r­
mits . T h ese samples s hould b e  s u bmitted :!Bg nated metal l u rg ic al l a­
borato ries  for tests , as d i recte d  b y  D .  G u n�: :,tests would d et e rmin e  
t h e  opt imum flow s h eet a n d  concent rate for tllf'Nansen o re .  

Concentrate samples would t h e n  b e  p rr:.iiito s melt e rs to e stabl i s h  
t h e  opt imum m arket for  t h e  p rod uct . 

Al l  of t h e  above metal l u rg ic al test i n g  a rak et i n vesti g ation can b e  
d one th rou g h  t h e  winter  mon th s ,  a s  t h e  riii:bei n g  reh abil itated , s o  
t h at t h e  i n st al lations  a n d  c irc u it modificati!B'l be completed f o r  mi l l  
t ri als  and ru n - u p in  the s pri [l g  aft e r  t h e  fi !Wt!:e r .  

B . 4 U N D E R G R O U N D  E X P LO R A T I O N  

B .  4 . 1 4100 D e v elopme n t  

As soon as t h e  m ine  i s  reh abil i tated :Bile s u rface s u p port f a­
ci l it ies a re i n  p lace , a p rog ram of d rift in �rais i n g  s hould b e  com­
menced to confi rm i n fe r red o re res e rves an dSiiis h  new ones . D rift i n g  
on  ore vein s  can b e  started i n  both t h e  '&' a n d  t h e  Hu estis  i mme­
d i atel y ;  howeve r ,  p a rtic ular p ri o ri ty  s h ou:ililli g i v e n  to two s pecific 
a reas , (l) t h e  e xt e n sion  of t h e  Webber 4 1DO.Cut to i nte rs ect t h e  No . 
l a n d  No . 2 ve i n s  w h ic h  a re d e veloped on  :§;0 l e vel above , a n d  ( 2 )  
t h e  exten sion o f  t h e  H u estis  4100 l e vel to jjiit·h t h e  Webber work i n g s  
i n  o rder t o  faci l i tate t h e  operation of t h e  illlll!:.ed worki n g s  as w el l  a s  
to e x plore for n e w  o re .  T h e  recomme n d ed B:1 t h e  4100 level  of  b ot h  
m i n es h as more l i kel i h ood o f  d e velop in g u nosl·new o re t h an would  d e­
velopment  on  t h e  u p p e r  le vels . 
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B .  4 .  2 .  Oth e r  D rifti ng 

Pr iori t y  s hould  be  g i ve n ,  second to the 4100  l e vel  work d escri bed 
a bove , to d rift i n g  on  t h e  follow i n g  k nown .o r i n d icated o re v ei n s :  

( l )  H u est is  4300 level  - North o n  1 3  Ve in  t h ro u g h  t h e  existi n g  d ri l l  
i ntersectio n s .  

- North west o n  1 2  Vei n  from t h e  p resent  
face. 

( 2 ) W e b b e r  4260  level  - No rthwest o n  2 Vei n  f rom o re face to s u r­
face . 

8 . 4 . 3 .  R ais i n g  

Southeast on  2 Vei n  w h en faulted section 
is located b y  d iamo n d  d ril l i n g .  

R ai se s  s h ou l d  b e  d ri v e n  o n  vei n t h rou g h  t h e  p rob able a n d  possible 
p orti o n s  of t h e  ric h es t  ore s h oots s h own o n  Fi g u res 9 and 10.  T h e ob­
v ious  p ri o ri t ies  for t h i s  work a re:  

H u estis 

4300-585 ( N ) 
4300-588 
4 100-588 
4 100-590 
4300-591 
4 1 00-594 
4 1 00-609 

8 . 4 . 4  D i amon d D ri l l ing 

Web b e r  

4260- 1 2 1  
II  - 15 7  
II - 154  
II - 1 29 
II - 13 6 ( 2 )  

A p rog ram o f  u nderg rou n d  ex plo rato ry d iamo n d  d ri l l i n g  s hould b e  a n  
i nteg ral p a rt o f  normal u n de rg rou n d  work ; h oweve r ,  s uch a p ro g ram 
could be d elayed  at Mt .  Na nsen u ntil t h e  winter  month s ,  after t h e  recom­
m e n ded s u rface d ri l l i n g  h as been complete d .  

T h e  w ri t e rs a re p repared t o  fi n al ize  a comp reh e n si ve a n d  s pecific e x­
p loration a n d  d evelopment p rog ram for t h e  f irst  year a n d  f ive y ear p er­
iods  of o p e ration at M t .  Na n sen . 


