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Xr. J. J. Knob 
217 %st Penn. Street 
Long Beach, Long I s l and  
New York. 

Dear K r .  Knob : 
Pursuant to your request, I have 

exanined the 7iard Copper Corqany property near  
Xougcrok licountain , spending the t h e  be tween 
betvieen Septeaber 23 2nd Septe~ber 2 6 ,  1941 on 
the ground, and herev~ith subn i t  my repor t  
thereon. 

Sincerely you-rs, 

A Een Shall- i t  
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The findings of t h i s  examination should not dis- 
courage i n t e l l i gen t  prospecting, but they suggest a 
prudent consideration of the  avai lable  data,  and en- 
t i r e l y  discourage an immediate large-scale investigat-  
ion. No expensive p e r ~ a n e n t  niining equipment should 
be ins ta l l ed  u n t i l  the mode of or igin  and t h e  general 
charac te r i s t i cs  of the  ore body has been aore f u l l y  
determined. No mil l ing machinery of even temporary 
character  should be i n s t a l l ed  u n t i l  a su i tab le  ton- 
nage of ~ i i l l  grade ore has been blocked out. 

LOCATIGN The Ward property is  about three  and one-half 
miles Morth of West of Kougarok ldountain, i n  the  
Kougarok d i s t r i c t ,  The e ight  clainis t h a t  cons t i tu te  
t h i s  property l i e  between Bismrk and S t a r  Creeks, 
t r i b u t a r i e s  of Quartz Creek, which is the  head of 
t he  South Fork of Serpentine River* (Eineral  Resour- 
ces of Alaska 1916, U.S.G.S. Eu l le t in  662 i, page 440) 

SJRVEY Land Office records a t  Nome, Al~qska show a p l a t  
of t h e  claim of i4lard Copper Corupcny issued under 
h:ineral Survey No, 1306, The claim was located July 25, 
1904 t o  June 10, 1907 under individual  locat ions  
knovm as the EXCaSOR, h.ZL%GSS, GB;, VICTOR, BUTTE, 
SO- ~HISIOPII  OF FI. liPXI;'TSM, S O U m J  EX!I'EW~ 
SIGN OF !l%X EXCELSOR, and SIDE LODES, and comprises 
an area  of 152.013 acres. The claim was surveyed 
July 18-25, 1921 by I rving EcR. Reed, U.S. Deputy 
Kineral Surveyor, and approved a t  the  U.S. Surveyor 
Generalts Office i n  Juneau, illasks on June 28, 1922. 
The survey is  t i e d  i n to  U.S.L.E. 1306 located on the  
Excelsor claim, Lati tude 65O 46' :?orth, Longitude 
165 O12 Xest . 
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ACCBSIBILITY 
The property is accessible by a i r p l m e  o r  t r a c to r .  

Although there  is no regular  a i r - f i e l d  it is possible 
t o  land an a i rplane on the  h i l l s i d e  d i r ec t l y  north of 
and adjoining the  property. men ty  bulldozer-hours 
would improve the  landing t o  such an extent t ha t  pieces 
weighing up t o  1500 pounds could be handled. A i r  f r e i g h t  
xould cost  about f i v e  cents a. pound from Nome and about 
three  and a helf  cents a pound from Teller .  The passen- 
ger f a r e  is  t h i r t y  do l la r s  from Xome. 

Another x e m s  of t ranspor ta t ion is  by way of the 
Seward Peninsula Tramway. The passenger f a r e  from Nome 
t o  the  end of the l i n e  is $7.50, the  f r e igh t  r a t e  is 
$12.50 per  ton. The 83 mile t r i p  usual ly  takes  a f u l l  
day. From the  t r a m ~ ~ y  terminus a t  Bunker H i l l  there  
i s  a 3% mile t ruck road t o  Taylor. Freight is  hauled 
on t h i s  road f o r  about $40 per ton. From Taylor f r e igh t  
could be hauled by t r a c t o r  t o  the  property f o r  about 
$15 per  ton. 

Freight could a l so  be brought by wey of Te l le r  o r  
Deering v i a  t r a c t o r  a t  a cost  of about $1.00 per  ton 
mile. 

Il~PKOV'EM23ITS 
The only building on the  p ~ o p e r t y  i s  a ai lapida- 

ted  16  by 35 foot  shed es  shovm in  t he  accompanying 
photograph.Aside from t h i s  t h e  improvements were those 
l i s t e d  on survey p l a t  1306 consist ing of 4 shaf t s ,  32 
p i t s ,  1 drain,  1 tunnel ( a d i t ) ,  and 13 cuts.  These 
a r e  recorded as having a t o t a l  value of #18,815.00, 

There is  no timber su i tab le  f o r  mining purposes. 
There are willows along t he  stream courses which could, 
i f  necessary, be u t i l i z e d  a s  f u e l  f o r  prospectinge 
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EQU19911'ZETdT 
No usable mine o r  cauip equipment was observed. 

iiliim POWER 
There is  no su i tab le  water-power-site i n  the  

imed ia t e  v i c i n i t y  of the  property. I n  contemplating 
any water power project  the  l imi t ing  clinratic con- 
d i t i ons  would have t o  be  considered, 

Suff ic ient  water f o r  mining and mi:lling purposes 
could probably be obtained by ditching S t a r  o r  Bismark 
Creek. Mo water measurements were taken es the  creeks 
were frozen a t  t he  time of the  examination. 

F I r n  b\ToRIC 
During the  examination of t he  property a sketch 

map we.s drcm using an aneroid and brunton. The eleva- 
t i o n  of the  U.9,L.E, bench nlark was  assumed t o  be 
1000.0 f ee t .  Survey p l a t  1306 was used as a base on 
which t o  p lo t  the  topography and geolog .  Samples 
f o r  assay were taken from the  mineralized zone and 
from the  iror. s tained limestonee 

LLW YJOXU,ni 
A ten  foot  a d i t  i n  siJJcified limestone and a 

adjoining open-cut were the only access ible   orki kings. 
Here t he  copper bearing minerals were sezn i n    lace. 
A11 of the shaf t s  and trenches indicated on the patent 
p l a t  contained varying amounts of s l u f f ,  and as the 
examination was  too br ie f  t o  deternine whether o r  
not the material  on these durnps was indicat ive  of 
the  mineral i n  p lace , i t  was c lass i f ied  as f l o a t  on 
the  sketch ~ a p .  
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SBmm 
Sample Eo. 1; ;in 84 inch v e r t i c a l  chip sarfiple 

taken a t  the  por ta l  of t he  a d i t ,  and consist ing of 
copper stained s i l i ceous  material .  The sample assayed 
0.46% copper, t r a ce  of gold and no s i l ve r .  

Sample No. 2 ; A 48 inch chip sample a t  t he  a d i t  
face,  ten  f e e t  from the  por ta l ,  and consist ing of cop- 
per  s ta ined s i l i ceous  material.  The sample assayed 
0.28% copper, 0.02 oz, gold per ton and no s i lver .  

Saniple No. 3 - Chips were taken on the s ides  of 
the a d i t  from the  po r t a l  t o  the face ,  a distance of 
t en  f ee t .  The sm~p le  consisted of the sane type of 
copper stained s i l i ceous  ~ l ia te r ia l s  as  i n  smiples No. 
I and 2. Assays showed 1.4?7; copper, 0.04 oz. of gold 
per  ton,  and no s i l ve r ,  

Ssmple no, 4 - Chips were taken from the face  of 
a 6 by 8 foot  exposure of copper s ta ined s i l i ceous  
m t e r i a l  i n  the open-cut north of and adjoining the  
ad i t .  The s m p l e  assayed 0.51% copper and no gold o r  
s i lve r .  

To determine whether o r  not the  i ron s ts ined 
limestone VES t he  leached product of former copper 
mineralization, samples No. 5, 6 ,  7 ,  and 8 were 
taken. These consisted of surface grabs* Mo t r a c e  
of copper, gold o r  s i l v e r  was found. 

ASSAYS 
The assays were run a t  the Xome Assay Office of 

the  T e r r i t o r i a l  Department of Eines. The gold and s i l v e r  
were t es ted  by standard f i r e  assay methods and the  eop- 
per by we t  analysis t i t r a t i n g  against  a standard potas- 
sium cyanide solution. 
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blETALLf JRGY 
The samples taken were of ore that apparently 

could be treeted by ordinary metallurgical processes, 
and would probably not be subjected to excessive smelt- 
er penalties. Since no commercial amount of ore has 
been blocked-out this applies only to the individual 
samples. 

The prospect is too undeveloped to consider mill- 
ing problems beyond the physical condition of possible 
mill sites and the costs due to geographic and climatic 
conditions. No mill tests on the present showing would 
be truly indicative of the problems which lrright be met 
if commercial ore is developed. 

AS shovm on the accompanying sketch-map, the 
patented ground is ellr~ost entirely in limestone, 
This series has been classified by the U.S.G.2. es 
belonging to the Port Clarence formation of the 
Horn Grogp, m d  probably Silurian in age. Locally the 
limestone is more or less schistose and contains thin 
beds of schist. This linestone becomes progressively 
less rnetaniorphosed toward the west and exists as mas- 
sive crystalline marbles on the divide between IZougarok 
and American Rivers. 

The limestone outcrops on the two small knobs shown 
on the sketch, but due to frost action and other forms 
of weathering it is seen as talus on the hill slopes, 
and may or may not underly the tundra. 

The tundra shown on the sketch map, is a subariel 
accumulation of rock, silt, ice, and decayed vegetable 
matter covered by mosses, lichens, sedges, grass, and 
here and there sonie m a l l  willows and alder. 
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GEOLOGY 
( continued ) 

Float  and exposures i n  natural  and a r t i f i c i a l  
cu t s  indicate  t ha t  much of t he  area covered by tundra 
i s  underlain by c los ly  folded and faul ted s i l iceous ,  
graphi t ic ,  mica, and greenstone sch i s t s .  No igneous 
rocks were noted i n  the  irr imdiste v i c i n i t y  but t h e i r  
existance, especia l ly  i n  the  form of dikes and sills 
could not be precluded a s  the  tundra and e l l u v i a l  lfme- 
stone might hide any t r a ce  of them. The l i n e  of de- 
riiarkation shown on the sketch-rasp between the  el luv- 
i a l  limestone and the tundra i s  only approximate, The 
underlying formation could only be guessed a t ;  and a l -  
though the  b r i e f  examination indicated s ch i s t s ,  the  
pos s ib i l i t y  of the  limestone continuing under the  tundra 
f o r  a considerable distance can not be dismissed. 

A rapid  inspection of the  north-west slope of 
Kougarok ZZountain above the property disclosed a l -  
t e rnz t ing  s e r i e s  of limestone and sch i s t s ,  with dark 
gray s i l i ceous  micaceous s ch i s t s  predominating. 

EINERhLOGY 
The only ore minerals seen i n  place were th.e 

green and blue copper carbonates and i ron oxide i n  
the  a d i t  and on the  face  of the adjoining open-cut. 
These minerals occur as a s t a in  i n  the  upper pa r t  of 
t he  ~ i n e r a l i z e d  zone with some tendency toward con- 
centra t ion i n  the  lower par t  of the deposit.  The 
co~~~f i e r c i s l  ore on the dumps consisted of a zu r i t e  end 
rriilachite i n  about equal amounts. The main gangue 
mineral is  quartz, but c a l c i t e  and f l u o r i t e  w6s ob- 
served on some of the  dmps. Bornite and chalcopyrite 
was found on the  dumps of some of the  p i t s  t o  the  west 
of the  survey hub. 
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ORE DEFOSITS 
From the  evidence shovm i n  the  a d i t  and adjoin- 

ing open-cut the  lode appears t o  be an im~regnated 
zone lying i n  the liniestone near a lime-schist contact. 
The malachite, a zu r i t e  and l i n~on i t e  a re  probably the 
oxidation products of chalcopyrite snd pyr i te .  It sp- 
pears t ha t  these sulphides were formed i n  the  quartz 
which now replaces the  limestone; the  quartz being 
introduced along the  bedding planes of the  limestone. 
The mineralized solut ions  probably c i rcula ted along 
the  lime-schist contacts and along the  bedding planes 
of the  limestone i t s e l f ,  therefore,  the  mineralized 
zone is  essen t ia l ly  a s i l i c i f i e d  limestone and r e t a i n s  
t h e  banding of and merges with the  limestone with which 
it i s  i n  contact. 

SHIPMENTS 
From Kineral Resources of Alaska 1916, page 441: 

"The following t ab l e  published with the  permission 
of the  owner, give a l l  w a i l a b l e  inforrflation concern- 
ing the  copper shipments made from t h i s  property t o  
date;  

Quantity Copper $ Value 
1906 8 tons 41 $1200.00 
1907 8 tons 41 1200.00 
1913 14  tons 30.34 1400.00 
1916 18947 pounds ..... 981.12 

Total  $4781.12 
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The property under consideration occurs i n  a f a i r l y  
access ible  region i n  which normal mining and prospect- 
ing cos t s  a r e  not prohibit ive.  The geology i s  t ha t  of 
a s e r i e s  of s ch i s t s ,  and limestone containing t h i n  
bedded s ch i s t s .  The property was apparently patented 
on t he  showings of some copper mineralizat ion i n  an 
a d i t ,  opencut, sha f t s  and p i t s .  It is a l s o  l i k e l y  t h a t  
several  of the  claims were patented on t he  showing 
made by a l i t t l e  copper f l o a t  and considerable i ron 
s ta ined limestone. ?&ere found i n  place the copper 
~ i n e r a l i z a t i o n  consisted of a small amount of copper 
oxides i n  a s i l i c i f i e d  replaced limestone, Elae- 
where, tho not  seen i n  place,  the  mineralizat ion was 
probably s imi lar ,  

The i nacce s s ib i l i t y  of ri~uch of the old  workings 
does not ellow far a fair in te rp re t s t ion  of the  o r ig ina l  
prospecting. The accessible workings however indicate  
a type of n inera l i za t ion  t h a t  coupled wieh the  low 
assays and the  sni%ll def inate  area.1 d i s t r i bu t i on  sug- 
gest  extreen caution i n  pursuing fu r t he r  prospecting. 
The f a i l u r e  t o  obtain even t r a ce s  of copper from the  
surface grab samples taken i n  the  i ron  s ta ined lime- 
stone suggests t ha t  there  is  no re la t ionship  between 
t h e  copper minaralizat ion and the i ron  s t a i n .  The 
physical cha r ac t e r i s t i c s  of the  limestone f u r t h e r  
discourages any e x ~ e c t a t i o n  of surface leaching with 
secondary enrichxent i n  depth. 

The low gold contents of the salriples taken i n  
the  mineralized zone discourages t h s  thought t ha t  the  
deposit  could be worked a s  a gold mine. 

A Ben S h a l l i t  
ASSOCIATE ENGINEER 

TEE2ITORIAL L)T'P6Ci, BLTT OF b -DIES 
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Airplane view- 
Looking Eorth . 

Airplane view- 
Looking South. 
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