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Ir?troduct ion: -- 
Fvfir,ing sc t iv i t i i e s  at the  Nixon Fork Mine are being ca r r ied  on a t  

-the same capacity as formerly. Renewed in t e r e s t  has been revived i n  the  
I~lcGo~~m-Xespelt $roper+ y and the ttJBalen mine, New workings on t h e  \'halea 
neer the  old glory hole have produced 50-tons of ore t h i s  seeson. A new 
v e r t i c a l  shaf t  i.s under construction on the  NcGovran-hTespe1.t property 
which is u d e r  ].ease t o  l,lcCa~van. and Lind. This spring 1~espeT.l; and 
Company milled 900 tons  of ore t ha t  Tmr3 mined l a s t  year from the  1);Tixon 
Fork Mine. This summer a t o t a l  of 400 tohs has been mined and t h i s  was 
]nilled during September and October. This i e s  follo~ved by rrining unt i l  
winter conditions clooed operations f o r  the  year. A recent report  s t a t ed  
the  ore milled gave r e tu rns  double t ha t  which ims expected. 

The placer a c t i v i t i e s  i n  t h i s  d i s t r i c t  were of a sml nature 
and of a sma.11 prod.uction. Individual  card repor t s  Mere made of these  
operations. Fi f teen raen t o t a l  the  n u b e r  of men working i n  the  d i s t r i c t  

\ and two were reported prospecting. 

Idespelt znd Company, Ni:xon Fork ?fine : 
$.,J - 

The Nixon Fork Nine is  located 1 2  miles v i a  road north of Medfra 
-.---- - 

h on the upper ICuskokmt~ Sliver i n  the  M t .  LfcKinley precl.nct, Eight miles 
, y, of t h i s  road,  f o u  miles on each end, .is i n  f a i r  condition, whila t he  
'I , \< center f o m  miles is  poor vrith long s t re tches  of broken corduroy. An 
'f$ airplane f i e l d  i n  f a i r  condit ion i s  maintained a t  the Medfra and -pontoon 
\- ships land on t he  r i ve r .  The a i r l i n e  distance t o  Medi'ra from Anchorage 

via Rainey Pass is 200 miles.  

S 
lilcspelt and Company orm eight  unpetented c l a W  a t  the  hmd of 

Ruby Creek, a t r i b l l t w  of the  Nixon Fork iiiver. The company is owned m d  
operated by t h e  Mespelt Brothers and L. Rodrigue. 

The Nixon Fork mine was discovered by Pearson & Strand i n  the  
sp r ing  of 1918. T. P. Eakin optioned the  property t h i s  seme year and 
sank the  Crysta l  shaf t .  He continued working through t he  follorhring year, 
during which t b e  400 tons  of ore were shipped t ha t  averagzd $90 i n  gold 
per ton. I n  1919 the  YJhalen Lode was discovered a.nd t h i s  a d  t he  Pearson 
and Strend property were o ~ t i o n e d  t o  the  Treadvrel1.-Yukon Company, Ltd. 
This cospaw sank the  Garnet Bo. 1 and No. 2 and the  Recreation shaf t s .  
The foll.owing year a LO-stmp m i l l  was erected,  located d d v r a y  between the 
';Jhalen-Griffen and Tearson C Strand properties. Tkis gil l  7,yes operated 
f o r  two years by t h s  Treadwell-Yukon Company and a t o t a l  olrtput of 
$235,000 is  reported.* Of t h i s  amolat YE. C. Mespelt repor ts  $28,000 

*u. S. G. S .  3u:Ll. 783, "The Nixon Fork C o u n t ~ j , ~  by J. S. & o m ,  p. 127, 



=\ 
was milled from the Pearson and Strar-d property. Two hundred tons of 
c r e  and concentrates were skipped t o  the  Tacoroa Smelter. I n  the  f a l l  of 
1923 these proper t ies  *were dropped and reverted back t o  the  o r ig ina l  
owners. I n  1924 E. M. VJhalen l ea sed  t h e  m i l l  and milled the remaining 
broken orbe i~; t h e  JYhalen mine. Pearson and Strand continued prospecting 
i n  t he  mrk ings  on $hsir property. In 1926 the Mespelt b o t h e r s  bought 
the  Nixon Fork m i l l  and t h e  Pearson and Strand property. Since then they 
have been operat ing t h i s  property. The 1Ahalen-Griffen properBy has been 
inact ive  u n t i l  l a s t  year, when E:. M, 'u'lhden sank a new prospect shaf t  
and h i t  ore  and mined 50 tons  t h i s  season. Since 7.926 t o  t h i s  season 
nearly $4,00,000 has been tho t o t a l  production from the Pewson and 
Strand property by Nespelt and Conpmy. ..Later repor t s  were t o  t he  e f f ec t  
tha t  more ore  has been found on t h i s  l a t t e r  property. 

Cn t he  Pearson and Strand property now o~vned by Iilespelt; and 
Compmy there  has been contln11.ous cperat ions and development . This 

.>has proceeded i n  an i n t e r n i t t e n t  manner. The m i l l  has operated when a 
g su f f i c i e? l t  amount of c r e  vlas a c c u ~ u l a t e d  sufficien't  water was ava i l -  

aSle, m in ly  spring m-d f d 1 .  Development i n  the  nine has been a pro- 
? >gram of  d r i f t i n g  and cross-cutt ing u n t i l  a Smal.1 pocket of ore is  found. 
\C !Phis is mined and development continues i n  search of  another. I n  t he  

past  considerable of the pros2ecting was done by surface  p i t s  and trenches. 
A. to ta l  of seven sha f t s  hava been srllllc on the  property. Only t he  Gaznet 
shaf t  No. 1 is  used a t  t h e  present time, I%is is a v e r t i c a l  shaft with 
a t o t a l  depth  of 300 f ee t .  It is l o c a t e d  190 fee t  west of the  i nc l i ne  
shaf t  and 90 fee t  northwest of the Garnet No, 2 shaf t .  The workings of 
the  Garnet KO. 1 shaf t  connect with t h e  workings of t h e  Garnet no. 2 
shaf t .  'XZlis sha f t  has four  l eve l s ;  namely, 77--foot l e v e l ,  100-foot sub- 
I sve l ,  177-foot l e v e l  and t he  270-foot level .  A 40-foot winze was s ~ &  
f rom the  270-foot l e v e l  which i s  now f i l l e d .  XThis shaf t  starts in a l t e r ed  
l.ime,~tone, c a t s  i n to  monzonite oorghyq  between t he  100-foot sub-level, 
and the  177-foot Level., This l a s t  season n sh.ort drif ' t  off the  27C-foot 
Level. h i t  tvo  f e e t  of ore on the limestone-momonit;e porphyry contact  
which i s  t h e  g rea tes t  depth ore  has been found i n  the  mine. Most of the  
ore mined from t h i s  shaf t  has coEe from stopes on t he  77-foot l e ~ e l  and 
t he  1.00-Root sub-level. A t o t a l  of 1200 feet; represents t he  t o t a l  of 
d r i f t s  and crosscuts  from t h i s  sWt.  Several r a i s e s  and stopes ccmgrise 
the  t;ota:L rvorkings. The accompanying p l m  of the  workings shows sll bnt  
the  270-foot l e v e l  vrhere only a fevr f e e t  of d r i f t i n g  and a shor t  inclize 
vj5nzc shows $he lowest d i s c o v e ~ y  of ore. 

The Gmnzt )To. 2 shaft located 90 fee t  southeast of t h e  Gzrnat 
No. 1 has a depth of 60 f ee t .  This 60-foot l eve l  has a length of 150 
f ee t  connects with a r a i s e  from t h s  77.-foot Level o f  the Gannet No. 1 
slnaf"i 00-o has been stoped orrsr a dis tance of 100 f e e t  along the  d r i f t .  
A crosscut t o  the  south across  t o  monzonite porphy-rg in tersected another 
orebody i n  t he  1.hiestone-porphyry contact .  Stoping was i n  progress here on 

* Refer t o  map of Underground 'Norkings i n  file. (Too Large f o r  Report) 
- 2 -  



t h e  date of vi~itr This orebody had a length of 30 f e e t  and averages 
3 t o  4 f e e t  i n  width. It e x t e ~ d o  in to  the  limestone. Considerable 
work: has; beer  done by t he  present co-apany i n  past years  i n  t he  High 
Grade shaf t .  It is  not i n  use at t he  present t i x e  and the  workings ..ere 
not v i s i t ed .  This shaf t  is located 340 f e e t  west of t he  Garnet No. 1 
shaf't ,  u d  has a d r i f t  of 1.50 f ee t .  Two leve l s ,  the  70-foot and t h e  
150-foot, Ymre reported ~vi.t;l?. a t o t a l  of 1200 f e e t  of d r i f t s  and cross- 
cxts.  :7wo orebcdies were found on t h e  70-foot level,  They a r e  deowibed 
by J'. E. Xer t i e ,  Jr. i n  U,  S. G. S. b~1Lletin $ 6 4 4 ,  tllhiner&.l. geposi ts  of 
t he  Ruby-Kusk-o!~~~~~ Region, Alaska, p . 238, es f 01-lows : 

"There are two orebodies s t r i k i n g  about N. 25O E., one of 
which kas an average d i p  of 65* SE. and the  other an average of 
40° IE?, These orebodies nreet and coalesce at or  near the  surface ,  
but diverge downwd, The southeastwaml-dipping orebody, however, 

., ~ 
cu ts  o f f '  t h e  other one, suggesting a difference i n  t h e i r  age. 
Both these  orebodies m e  i r regu la r  i n  s t r i k e  m d  more so i n  dip ,  

'\ 
u They are also var iab l s  i n  thickness,  vrhich i n  t he  soutbeastward- 

dipr~illg orebody ranges from 2 t o  11 f e e t ,  and i n  the  n o r t h p r e s t ~ d -  
2 dipping orebody f'rom 2 t ; ~  3 fee t .  Both thsse  orabcdies a r e  developed 

!-' 
i n  the  limestone, and, a s  elsewhere, t he  footwall m d  hanging 
w a l l  tire indef ia i t e .  A short  d is tance bslorv t h e  70-foot l e v e l  +. t h e m  orn,bodies end abrxp.tly against  an ul tercd dike sock, and 

i: t h e i r  c o ~ t  inuat ion m s  not fomd i n  t he  150-foot l e v e l  below." 
b\ V \ .  
1 '. 

h J  This doscription of the  orebodies is sir~ilar t o  those f o m d  
i n  t he  other  shafts. They appe- of the  pocket l ease  type vdth very 
i r r egu l a r  boundaries. 

The Recreation shaft  i s  located north of t h e  incl ine  shaf t  
a long t he  wagon road t o  t h e  XcGovmn-2Ieapel.t property. No work has been 
done i n  t h i s  shaf t  f o r  several  years, It was reported t o  have a depth 
of 50 f e e t  with a 35-foot d r i f t  exposing a 6-foot vein. This shaf t  i s  i n  
Linestone. 

The Crysta l  shaft  located 200 f ee t  northeast of t he  incl ine shaf't 
is i n  t he  main body of momonite. This shaf t  was sunk t o  a reported 
depth of 65 f e e t .  I-t; vras inacess ible ,  as nothing f u r t h e r  has been done 
i n  t h i s  sha f t  s ince  1920. An orebody 10tx20tx65t was mined from the  
s h d t  and 6 f ea t  of s o l i d  sul_uhides were encountered i n  t he  b o t t ~ m ,  The 
ore from t3is shaf t  was reported shipped t o  the  Tacoma Snel ter .  

The %en shaft  is a l so  abandoned, zzd it i s  located i n  m m o n i t e  
1000 f e e t  e a s t  of t he  western border of t he  quartz monzonite. Pour f e e t  of 
sulghide ore vras reported i n  t'rlis sh&. 



The Illcline ahaft  was sunk by the  hkspelt  Brothers t o  a d.epth 
of 1.00 f e e t  on a 500 incl ine .  The first Level. is v e r t i c a l l y  25 f e e t  
belov t he  surface and t h e  seco:nd l eve l  is a t  tho bottoc: of the  shaf t  o r  
vert icdl1 '~r 75 f e e t  down, The t o t a l  workiags consis t  cf  early 550 f eo t  
of drifts a d  crosscuts w i t h  100 f ee t  of rbaises. This shaf t  i s  not i n  
use z ~ d  c o n t a h s d  so much ice  it vms not accensib:Le on date of v i s i t .  
T:%Q orebcdies mrs .reported encountered and mined, The la rges t  orebcdy 
was n e u l g  60 feet  i n  length and edended  northeast of the  shaf t  ,from the 
surface t o  below the  f irst  level .  The other  consisted of s d 1  orsbodies 
o r  ml:L bunches of ore,  approxjmately 1.00 f ee t  west of t he  shart; c r  t he  
second :Isvela Theso vrere ,mall and of a ~ p a r e n t  low grade, A s  a r e s u l t  
these ~ m r k i n g s  were ab'mdoned f o r  the  time Seing. 

A receat  opsncut, located midway between t he  Garnet No, 1 and 
Eigh Grade shafts, shows about 18 inches of ore. A few tons have been 
mined from this cu t ,  a p o ~ t i o n  of which vms loose surface  pieces highly  

i oxidized. 

\ 
c Considerable has been wr i t t en  regarding t he  geology of t h i s  \( section. It is beat described i n  Bull.. 783, q21ineral Resources of Alcska, 

1924, "me Nixon York Country'* by J. S. Brown, pp. 97 t o  151. A shor t  
h report  on t h e  region is  contained i n  hill. 722 on t h e  minerel resources 

of Alaska i n  1920, 9TGold Lodes i n  t h e  Upper Kuskokw5n LSegionu by Geo, C. 
Martin, pp. 149-161. Further descriptions of t he  region with a d e t a i l  
descr ip t ioa  of the  property is  contained i n  B u l l .  864 on the inineral 
resources of Alaska i n  1933, nlXineral Ceposits of the  R u b y - K u s k o ~  
Regionn by J. B. Ner t ie ,  J r . ,  pp. 229-242. I n  t h i s  l a t t e r  repor* the 
geology is described as follows: 

"In t he  v i c i n i t y  of the lodes t he  country rock cons i s t s  of 
etirly Paleozoic 1imest;one and Cretaceous sandst one and shale, 
Both t h e  Paleozoic and Cretaceous rocks have been invaded by a mass 
of qwtz monzonite and re la ted  rocks,  along t h e  borders of vihich 
mineral izat ion has taken place, The i n t ~ u s i v e  mass occurs a s  a 
plug, vrhich crops out i n  e. rougFJ-y e:Lliptical a r ea  with major and 
minor axes about 5 and 2 miles i n  length,  Tho t rend of t h e  major axis is  
about, N. 3 5 O  %. 2 i e  in t rus ive  rocks consist  d o m i m t l y  of q ~ ~ a r t z  
momonf t e  , but incltl.de porphyrit ic vnr iants  of s b i l - a r  c o ~ p o s  it ion, 
~t~ll ich occur as marginal faces and a s  dikes, These nonzonit ic rocks 
are considered t o  be of Te r t i s ry  age. * * * * *' 

"The ? r inc i?a l  gold lodes l i e  at or near t he  contact of t h i s  
in t rus iue  mass with t h e  Paleozoic 1 imestone, and most of those so  
far discovered occur i n  the  limestone, tkough fe?r of them m e  
more than 100 f e e t  from the contact ,  * * * * * 

"It i s  a l so  apparsnt t ha t  t h i s  i r r 9 g ~ 1 w  contact l i n e  has been 
fu r the r  modified by cross  f a u l t i ~ g ,  s%ne of which occurred p r io r  
t o  t h e  de2osit ion of t he  ores. I n  f a c t ,  it seems probable t h e t  the  
ore-bearing solutions. foELo17ed fa l~ l t  planes as well  as contact 
planes i n  t h e i r  upiard rni@?ationen 



The following sketch, s reduced pr in t  of a sketch mde  by the  
U s s k a  Treadwell G, ?IT. Co,, shows t h e  surface g e o l o p ~  of the  south end 
of t h i s  monzoxite stock, This sketch shows the  quartz monzonite with 
the porphyri.tic phase i n  contact with t he  blue Paleozoic limestone end 
Cretaceous s l a t e s .  The limestone area,  which contains the  s i te  of the  
Yhalen mine, sbows c l e a r l y  an i so la ted  block of limestone enclosed i n  
the  monzonite. I n  .e. s d L  s c c e  t h i s  represents  a small. roof pendert 
with a contained orebody. S m l l  quartz porphyry stocks m e  shown aivay 
from t h e  main mass iatru.ded through both t he  limestone and the  overlying 
s l a t e ,  Thus a cross-section would show a s t ruc ture  of an mchsd an t i -  
c l ine  forrnecl by the  in t rus ion  of the  monfjnite stock. Thus the  u~ thmzs t  
force accounts fcr  the apparent th rus t  fau l t ing  which formed the  openings 
f o r  the  associated dikes. The cooling of the  upper port ion of t h i s  stock 
rvhich lms d ~ r i n g  a period of act ive  flow'of nineralizj.ng solut ion caused 
another process of faul t i f ig  and fomed openings both i n  the  surrounding 
sediments and within the  upper port ion of the  stock i t s e l f .  Following 
t h i s  Intmsi.oo an apparent rapid erosion xore away the  overlying sedi- 
ments a d  exposed the i ~ t r u s i o n .  Since t he  in t rus ive  was nore r e s i s t a n t ,  
it remained a s  an elongateed ridge with sw?ound.ing: hardened metmorphic 
sediaent s. 

% 

; ;re Bodies and 1dine:ralizat ion: 

i! Tllree types of mineralization found i n  t h i s  a rea  formed thzes  
? kinds of orebodles. The l a t e s t  type of mineralization forned orebodies 

",., which are the r i ches t  and the  only kind ~xined at the  r e s e n t  time. If 
t h i s  region 3ad cheaper t raspor ta t ion ,  or  was located newer  salt water 
snd s n e l t e r  fac:i . l i t ies,  it is possible the  other ki9d of orebodies could 
be min.ed. a t  a prof i t .  The kinds of orebodies and t~y-pes of mineraliza-bion 
are here d i ~ c ~ ~ s s e d  as t o  sequence i n  o r ig in ,  mode of occurrence, associated 
minerals: e f x .  

The first kind of' orebody or  deposit is c l a s s i f i ed  as a contact- 
mstamorphic type. This is  found along t he  contact i n  the  a l t e r ed  phase of 
the qumtz  monzonite and t he  hardened metamorphosed sediments. The ore 
is  low grade m d  these bodies have not been ~ined. The mineral izat ion is, 

disseminatec! chalcopyrite and p ~ r i t e  i n  the  contact porphyrit ic phase of 
the  rtlonzonits and i n  t h e  g a n e t i t a  t he  contact phase of the  limestone. 
T h e e  zones of t h i s  type of mineralization were noted. On the  accom?anyj.ng 
geologicel sketch a zone 500 f2e-t i n  length i s  shown extending northaaat  
from the ?!hales glory hole. The i ' hden  orsbodg was or ig ina l l y  e. contect 
metaxoryhic deposit.  This  is evident from tha descr igt ion by 3r3::a, J. 3. 
a t  p. 129 of 3~3.1. 733 of' t h e  Blhalen orebody a s  fo l lo~vs :  



n?T? l~~h  of t he  a l t e r ed  l i aes tone  i s  a white o r  g a y  rock, r e -  
c ry s t a l l i z ed ,  Sut not othervi,se greatly modified. !axed tIrov.g3 
t h i s  rock as i r regu la r  s t reaks  o r  bands a r e  laasses of dWker rock 
t ha t  i s  much more severely a l t e red .  i%is darkezl rcck cons i s t s  of 
t y p i c a l  co~itact-lrcetamorphic s i l i c a t e s ,  such as z c i s i t e ,  ]?yroxenes, 
garnot, end sirnil= rciaerala, together  with a @set deal  o f  f ins -  
greined quar ts ,  v~hich replaces  t h s  o r i g ina l  limestone. Thsse 
m s s e s  i n  many places a r e  c lose ly  associated ~ v i t h  i r regu la r  kno'cs 
x ~ d  bl.ebs of rnuch modified L r t ~ u s i v e  ~ ~ t t s z - ,  dc::'ctless originall-J 
moazonitic, 

*The ore occurred. i n  iyregular  m s s e s  and ore  slioots ncl; con- 
f i n sd  t o  any da f i n i t e  vein  o r  s t r c c t ~ v e .  It kss been aLizlos-5 
who1.l.y oxidized t o  the  bottom of' the  workings, but enough of 
primary ore r e m i n s  t o  indicate  t h s t  it consisted m i d y  of 
? p i t i c  su-lphides, e spac ia l ly  p y r i t e  and chalcopyri te,  with f'ree 
gold, the  gold being the chief por t ion  o f  value.It 

*. 
i\ . 

'>' 
This t n e  of ore  deposit  a d  mineralizat ion of hypogene o r i g in  

' \  
'- has been the? source f r o n  which the l a t e r  o r  supergene type has been 

-;. formed. Thc processes concerned in  t h i s  t r anspos i t ion  have been m i n l y  ., >! j 

y -, chewical i n  nature. Tbe  e ros icna l  p o c e s s  has worn away the s w r c m d i n g  
j .  sediments exposing theso e a r l i e r  types  of orebodies t o  tho ac t ion  of 
!\ ground c i r cu l a t i ng  waters. 0xi.dation a d  the ac t ion  o f  sulphwic ac id  

on the sulphides and the  metals  have been the  important r eac t ions  vrhich 
have s e t  f r e e  t he  gold contained i n  t h e  sulphides. The ac t ion  of the 
mound water with low contents of mmganese and nagnesim hz71-e been t he  
agency t h a t  t ranspor ted the  metals i n t o  t he  l ines tone along P a ~ l t g ,  
shear zones, e tc . ,  formed by t he  cooling of the  s tock p r i o r  t o  the 
erosion, AnctLer process tha t  has accompanied t h i s  l a t e r  ore deposi t ion 
has been a replacement of the 1.imestone. This l a t t e r  urocess accounts 
f o r  the i r r e g u l m i t y  ~f the  orebodies. 

'Tne second Locali ty,  which sho:vs cnot:?er ore deposit of t he  
contect -~etanorphic  t ype ,  i s  the first l e v e l  is the  Inc l ine  sha f t ,  3e re  
again is another ban6 of ga rne t i t e  and contact metaorgh ic  rocks forned 
on the  in=ginal phase of the mmonite, .  I-lere the  same processes were 
i r z  ac t ion  a d  foraed tke  l a t e r  supergens ty-ya of orebody which was  mined 
from t h i s  shaft. 

The t h i r d  l o c a l i t y  containing t h i s  t-ype of  crejody is  located 
on the  contac* of monzonitc and limestone nem the  l i n e  of the  LIcGovsnn- 
RIesplt property t o  t he  north along the  old road. %re app?oxi;natelg 
disseninated c h a l c o p v i t e  2nd py r i t e  i s  contained i n  a 10-foot width of 
gaTn.etite cor$;sining c h i &  s i l i c a  content. Z'his rock has been con- 
s ide rabb j  hardened netariorphicallj- t o  the  extent t h a t  i3 is  a i r e d  a d  
used f o r  pebbles i n  t he  tube mil.1. This mineralizat ion a l so  occurs 
diasemimta;l i c t o  the  momonite, ;!Jhlle th .e  ex$snt of the  mioeral iz2t ion 
is rzct e n o u g  t o  row- ore, this l o c a l i t y  does af ford  proof of 



def in i te  co~ltact-metamorghic origin.  Therefore, t h i s  t m e  of deyosit 
t he  f irst  t o  f o m  caused by the cooling of -the m g i n a l  phase of 

the  monzoni-l;a with the  sediments, The primary minerals formed as 
disseminations i n  the monzonitc a d  i n  t h e  limestone. The por t ion fomed 
i n  the  1.imesj;one was probably formed a s  a replacenlent. Thus the  solu- 
t i o r s  f omning the garnet i t o  contains0 the metal l ic  solut ions  which 
segregate6 as diss6minations during the cooling and metamorphic pl*ocess. 
Thus t he  tn!e of mineralization t ha t  i den t i f i e e  t h i s  t~yye of deposit 
is  the  presence of py r i t e ,  chalcopyrite and associated gold values, with 
associated gangue minerals of garnet ,  quatz, cndalusi te ,  mica, d t e r e d  
monzonite minerals, ,epidote , azd other contact miaeralls , 

'Pile second type of mineralization occurs within the  momonite 
mass i t s e l f  at variable dis tances  from the  contact;. "t'hese a r e  found on 
de f in i t e  vein  s ' t ructmes within t h s  cupola monzonite mass. The stytic2;ures 

7 appear as f z u l t s ,  but are believed t o  have been o r ig ina l l y  cooling 
',A cracks formed fron the  cooling contract ional  forces  of the  roof of t h e  
'I cupola. These were reopened by pressure from below and the contained 

C,; ore was  deposited i n  them from so lu t ions  from the  pmont hot maw 
k.j  below. These deposits  represent a mom defined orebody, greater  con- 
'?> cen t ra t ion  a d  contain higher gold values. Si,roe the  trend of solut ions  

i n  them -ms nairJg upward caused by p re s swe ,  tabula. sma3-1 ore shoo.t;s ".t 
3 were formed. This t~ype of deposit i s  shcvm a t  t he  old c r y s t a l  s h a f t ,  
\ located near the top of t h e  r idga z t  t he  head of Crystal  Gicloh and a 

few h~nl l red  f ee t  from the  contuc-I; ii; quartz monzo:lite. Here t he  o re  wzs 
f0un.d unoxidized and containing sufficient go1.d d x e s  to mine and ship. 
A t  the bottom of the  shaf t  6 f ee t  of so l id  sulphide was found. Quartz 
appears Worn smy le s  i n  the  dm3 t o  have been the nos-t abundant gw-g].e 
mineral. mineral izat ion ~ m s  mainly chalcopyrite,  and p~yr i t e  with a 
small a ~ o m t  of borai te .  

The other kgov,n occxrrence of t h i s  type of or3 deposit ms a t  
%he Keen shaf-i;, located 1,000 f ee t  from the  contact ill monzonite md 
north of t h e  Crysta l  shaf t ,  Sere  the dump shows massive sulphide ore  
arld considerable i ron stailled quartz. The vein is resor ted as 4 f e e t  
i n  width. Other t h a  chalcop y r i t e  and pyr i t e ,  arseno2yrite is  reported 
a s  probably contained i.n t h i s  ore. 'This ore did not contain s u f f i c i e ~ t  
gold values t o  ship as an ore,  Ho;vever, i n  appearancs, i t  compares with 
t he  ore of t he  c ry s t a l  shaft.  Thus t h i s  t~yp9 cf degosit is  i den t i f i ed  
by t he  cha lcopyr i t e -p~pi te  minerzlization and associated gangus of 
qu.arltz, It no doubt fomsc?. m e d i a t e l y  a f t e r  t he  contact-metmorphic 
d g ~ o s i t s  a t  a corfiparati.velg high temperature, but l e s s  thaa  t h e  former, 



The t h i r d  end minable type of o~ebody is of  the secondary type 
formed a t  t he  expenso of t h e  f o m r  two by act ion of uadsrground waters. 
These orebodies are located i n  the  limestone i n  c lose  proximity t o  the  
contact. They o c c u  a s  bunches, small lenses  and i r r egu l a r  tabular  
masses. They vmre fomed along glanes of weakness such a s  f a u l t s ,  
f rac tu res ,  and crushed zones in the  limestone, The cooling of t h e  
monzonite mass i t s e l f  a c c o u t s  for  scme of the fau1tin.g and f r ac tu r ing  
with the force  of t he  stopi.ng action of the mss borring t he  s e d h e n t s  
up in to  a folded and f au l t ed  m t i c l i n a l  s t ructure  o r ig ina l ly .  These 
openings were penetrated bg groimd waters fo110'i~dng the  process of s rcs ion 
a3 it gradually approached t h i s  l eve l  from. above, The chemical act ion 
involved m s  general ly  a breaking dorm 02 the  sul?hides, forning a vmak 
solution of sulphuric m i d  which in tens i f i ed  act ion,  the  metals being taken 
i n to  so lu t ion  and migrating in to  the  planes of ~veakness i n  the  limestone, 
p a r t i a l l y  replacing and f i l l i n g  open spaces. The or8 chvlged frorn a 
primary sulphide ore t o  a secondery ore consist ing of i ron  hydroxides 
and copper carbonates. One of the important chemical changes from t he  
present econ~mic point of view is  t ha t  i n  t he  decomposition of t h e  
si.iLphidos, the  gold was see f r e e ,  migrated with t he  solut ions  and was  
precipi ta ted a s  f r ee  gold i n  the  secondary ore,  Cold is  found f r e e  and 
very evident t o  the  eye i n  massive copper carbonates and the  i ron  hydroxides. 
The chemical reac t ion  t hz t  accounts fo r  t h e  migration of t he  gold i s  not h o r n .  
Hormver, s i n c e  manganese mine rds  were found i n  several  l o c a l i t i e s  sur- 
rolmdill;; t he  orebodies and t r ace s  i n  t he  ore i t s e l f ,  it is  believed t ha t  
t h i s  accounts f o r  t h e  gold a f t e r  having been set f ree  by the  reac t ion  o f  
si.dphuric a c i d ,  being taken in-Lo solut ion by t he  ground water, conta ia i rg  
s l i g h t  omomts of manganese. Thus it traveled along with t he  i ron  and 
copper r ~ i n e r d s  and w a s  precipi ta ted along with them by cerbonacaotrs 
mutter derived from the  l h s s t o n e .  

Tns ore xinerals containo? i n  t h i s  I .a , te~ ore a r e  malr,chite, 
a z~u l i t e ,  chalcoci te ,  cl;rysocolla, c u p i t e ,  black oarthy oxides of copper, 
f ree  gold a d  si lver ,  The gaxgue mine rds  consist  m i d y  of c z l c i t e ,  
s e r i c i t e ,  c h l o r i t e ,  garnet ,  dolomite, e tc .  Gold :Ls t h e  only metal  re- 
covers6 by -kke n i l l i n g  .process at the present t h e .  'T:zlues i n  gold of 
the  average ore  milled va r i e s  from $50 t o  $100 per ton. 

A shipment of two l o t s  by t he  Alaska-Weadsvell i n  1921 of hand 
sorted ore gave t h e  follo'iving r e t u n  assay: 

Fkat l o t  
Zl.d 5,38 or;. 
S i l v e r  7.01 oz. 
Copper 11,4077 

Second lo-t; 
Gold 4098 02. 

S i lver  5.35 02. 

Ccpper 9.64% 

These shi2ments being of ha13 sorted ad from n e w  the  ~ w f a c e  orebodies, 
show higher values than found on lov~er l eve l s .  Therefore, these  camot  
be taken a s  average values. Meverthel.ass, they give a f a i r  avsrage of 
sopper :for the  highest grade ores. 



The ore  a s  taken from the  nine  i s  hauled by t ruck and dmped 
a.loSng t h e  road i n to  a chute t h a t  l eads  t o  a short  tunnel  on a l e v e l  
with t he  t o 2  of t h e  m i l l .  The ore  is  t r m m d  t o  the  mill. i n  ton  ca r s  and 
dumped over g r i z z ly  bars  of one-inch nesh. The f i n e  drops t o  t he  o re  
b in  below and the  coarse I s  fed t h o u g h  a Blzke crusher 8"-xLOfl Quv~s. From 
the  b in  t h e  ore  is '  fed  t o  t e n  1250-pound stamps. These stmss were 
made a t  t he  T~ead l~re l l  fourdry a t  Dcuglas, Alaska. b!ercwg i s  fed i n t o  
the  battery.. 53vo s e t s  of 51x6' plates m e  used, The pu1.p is  fed t o  a 
c!.assifisr with the  f i n e  mater ia l  passi& off  as  t a i l i n g s  and t h e  
coarse mate r ia l  is  reground i n  a tube m i l l ,  Garneti te  pebbles ars used 
i n  the m i l l . .  The flow from t h e  tube m i l l  i s  run through an malgemator 
and thence over sl ime p la tes .  The slime.. p la tes  consis t  of two s e t s  of two 
5'x6' p la tes .  The t a i l i n g s  a r e  ~ c n d e d  'below the  m i l l .  Potver f o r  t he  
m i l l  i s  fwn i shed  by 5vi0 60 S. P. s t e m  bo i l e r s  which furnish  s t e m  fo r  a 
125 H. P. s ing l e  Ames s t a m  engine. ]?om-foot cord wood is used f o r  fuel .  
Yiater f o r  the  nrill  is  furnished f'rorn a spr ing above. The m i l l  capaci ty  
is 50 tons  i n  24 hours. 

The d i l i ~ g  machigery, located a t  the  G~arnet No, 1 s h a f t ,  con- 
sists of an Ingersoll-Rand two-stage air-cooled compressor. This is run 
by a Ca t e rp i l l a r  15 3. I?, gasoline tracto:r  with b e l t  drive.  A 15-H. P. 
Fairbanks-&brse gasoline engine is geared t o  a f r i c t i o n  drm hois t .  The 
l a t t e r  hol2.s 1,000 f ee t  of 1/2" cable. 0:re is hauled f r o m  the  shaf t  t o  
the m i 3 1  i n  a Ford V-2 truck. Assqrs are made by crushing samples on a 
bucking bo-d and panning, Special  6% g e l a t i n  powder is  xsed with No. 
6 b l a s t i ~ g  caps and t r i p l e  water-proof fuse. Seven rnen are emgloyed as 
an averags crew, 

Tail ing Froblem: - 
The present gonded t a i l i z s  p i l e  was reported as conta inins  

10,000 t c n s  of t z i l ings .  The average values vmxe reported a s  n e m l y  $20 
per ton. i n  so ld  vi'th unknom oo2per values. Tee prcblem is a itletal.lurgi- 
c a l  one of reworking t he  t a i l i n g s  and obtaining both the  cGpper and gold. 
The ovmers dss:ire t o  rework f o r  the  gold content only, s ince  the cost  of 
t rans2or t ing concentrates is nearly prohibi t ive .  Again t o  make a L-igh 
grade concentrate f o r  shi2ment involves a high cos t  of machinery in- 
s t a l l a t  ion  and operation. 

As a suggestion toward a so lu t ion  the wr i t e r  offered t he  f o l -  
1owia.g: A dlanond drill grogram t o  l ~ c a t e  orebodies and the  blocklcg 
0u.t of su f f i c i en t  ore &end t o  warrant tha  i n s t a l l a t i o n  of a f l o t a t i o n  
pmcess t o  handle e. d e f i n i t e  tonnage of th2 tai2l.ngs end ore a s  m i ~ o d ,  
The object ive  t r ,  obta in  as mch f r e e  gold as possible by amalgmation, 
and  the^ groduce a hi& gzade copper-gcld osnce3-t;rate that  would rvarrant 
shigment . 



O2erati~li;; et the Whalen 'fine: - 
The !Vkalen m i =  is  loczted a t  the head of I-Io!mes Gulch three-  +-- 

fo~l-rths of a -Ale south of t h e  Nixon Fcr!; mine. This property vras dis-  
coeered z ~ d  staked by IAassrs, Griffen m d  ',%den i.n 1919. The Treadvrell- 
Yukon C c ~ g m y ,  Ltd,. optiorted the  property i n  1920 an2 d s o  the Pea-rson- 
Strand property. Several hundred tons  of ore was shipped from the  
';halon lode t o  the  Tacoraa Sne l te r .  I n  1923 the compaay d r o p ~ e d  t h e i r  
odtion and t h e  mine w a s  operated f o r  two- years f o l . l o~~~-ng  by E. EI. l!,kalzn 
m d  associa tes ,  The ormership of the  property 3as remined  i n  the  hands 
of the  o r i g i n a l  discoverers. No roining has beell done sizlse u n t i l  l a s t  
year vrhan 3, :.I. l,'ihalen began sinking s prospect sha f t ,  This new shaf t  i s  
locetcd 300 feet  northeast  of the  old gxorg hole, TL:is s h d t  is  on the  
contz.ct o f  :limestone and x o n z o ~ i t e ,  The ore  cons i s t s  of both copper 
cwbonates m.d aulphides and i ron  hydroxides and sul?bidos, vdth gold 
values. The n inera l s  ?resent  a r e  d a c h f + e ,  chrysocolla, a z u i t e ,  2yrite, 
chdcopy??ite.  The gangue dcerc2.s coos i s t  of quartz,  c a l c i t e ,  dolomi-te, 
b i o t i t e ,  m g a n e s e  oxides and nurzlerous lime s i l i c r t e s .  

This shaf t  was regortad down 35 f e e t ,  btd was inaccessible on 
date  of v i s i t  due t o  i ce .  The orebcdy was reported as  o d y  a sm2.l 
pock:et . Fifty tons was mined m d  hauled t o  the  !Tixon Fork n i l l .  This 
ore  was reported a s  averaging $50 i n  gold per ton. From the o ld  dumps 
and i n  -tihe g lo ry  hols a nuadred tons of o re  ivas picked and hauled f o r  
milling. 

The geolopj  of t h i s  sec t ion  i s  well S ~ C T M .  on t he  accoapxying 
geological  map and c o r r e s p o ~ d s  t o  t h ~ t  described under t he  Nixon Fork 
mine, The aforementiooed geological  pc3l ica t ions  dsscr ibe  both geo low  
a d  mins developraents, 

Product ion of ';Jhalan Mine : ----- 
P:roduction given by E. M. Whalen, zrssent  operator of the  mine, 

vrcs as fol1o:vs: 
1921-1923 - Yukon-Tread~vell. Co., Ltd, 5,009 tons - recovered 

$70 gold. 
1923-1924 - C. Yeinen, I~JhaLen, !'lalden & Possich - 1,800 tons  

averaged $56 recovery. 
1925 - 3. 1:. ! \kdan - 600 tons  averaged $30 recovery. 
1937 - E, 1J. YIhale~. - 750 tons ,  $50 expected recover;r. 

The 1LcGowan-I'~Iespel.t; p ~ o p e r t y ,  which cons i s t s  of tv~o c l a i m ,  --..-- ....__ _-.___.. _ ,,. ,_.-.-. 
the  Southern Cross and Texm, i s  3-ocated nexr t he  head of 1;Iystory Creek, 
and nor theas t  of and adjoining Vile Pearson and 3 t r a l d  property. This 
property i s  -mder l ease  t o  "1. 3. LZcGo~mn 'and K. Lind. They were engaged 
on date of v i s i t  i n  s inking a nevr v e r t i c a l  ahcf t  frcm tvbich they intend 
during $he lvinter ;non$hs t o  prospect f o r  ore, Tho claims represeat  



the  northeas-terly extension of the  contact zone of t h e  Pearsoa and 
Strand. There a r e  severa l  sha f t s  on t h e  property m d  from which e. few 
small. oro pockets have been mined. Due t o  a htravgr overburden and 
d i ~ i n t e ~ a t e d  b e e o c k  prospecting has t o  be done by shor t  shaf ts .  For 
a conlplete desc r ip t ion  of the  -mrkings and geology U. S. G. S. Bill.. 
3 6 4 4  gives  a de ta i l ed  acco~mt.  Due t o  i c e  conclit:lons i n  the  sha f t  the 
workings were not v i s i t ed .  

IJew machiliery on t he  2roperty used f o r  shaf t  s inking cons i s t s  
of a 620--foot drlm c ~ p a c i t y  f r ic t iorz  ho i s t  run by a &cylinder Hercules 
gas engine, This is  used i n  connection. vsith a highl ine  l i f t  .Kith bucket, 
Two new oabins have been b u i l t .  It was rbported t h a t  a t o t a l  of 200 
tons has Seen milled .from t h i s  property i n  t he  pes t  and an averago of 
$30 per t o c  i n  gold ims recovered. 


