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C O P Y  , 

F. Le Roi Thrmond 

'3aning Enginee T b l  
~ e i i a l l u r g i  s t  , ~ 5 '  

Snohomish, Yash. p" 
%ept. 26,1929 

Mr.H.1 .SLaser, 
Anchorage, Alaska, 

Sir: 
In  compliance mith your c o d a e i o n  t o  sxemine and r epo r t  

on the property of -- fhs Monarch-idiiix .Uompany,at Gbrdwo~d,~-laska, 
I a m  pleased t o  present he-minpzzgr r epor t ,  based on data gathered 
during a two  days s t a y  a t  the  mine,.t;ogether mith a scrut iny of 
all. ava i l ab le  recorde of .'he U.S.Geologica1 Survey,and other  
re levant  documsnts. 

I wieh first t o  summrize my findings,and conclusions, which 
will be followed by a ddtai led analys is .  

The !donarch :9ning Company's property on Crow Creek,near 
Girdwood,Alaeka,embodiee the e s s e n t i a l  requirements o f  :2 success- 
Arl, smll gold mine. 

I'he veins o f  which there am a nmber,are flsaures i n  a alate-  
graywa~cke formation, which i n  two nearby minee, The C i l f f  Mine a t  
Valdez, and %he Granite l n e  a t  Fort \Yells, has prdduced about 
two mil l ion  do l l a r s .  Many smaller mines i n  this earn formation 
near Seward, and on Turnagain A m ,  have produced very considerable 
amount8 of  gold. l'he p lacer  production of Kenai Peninsula amounting 
i n  the aggregate t o  several  mi l l ion  d o l l a r s  hae come from th f  a  same 
aer ies  of  rocks* 

The mine i s  most fauombly s i t u a t e d  with reference t o  tranepor- 
t a t i s n ,  beXng cloee t o  a raibroad, and having a N r s t  c lass  auto  
road s u i t a b l e  f o r  hauling a l l  necsasary eupplies,  frm end sf standard 
guage road@ 

'She mine i s  developed t3 the  point  where it can be put on 
production on shor t  notice,  by t he  cona tmct ion  o f  a  small inexpen- 
s ive  dill. 

?ine timber and lumber call be had a t  a reeaon.ble coat from a 
nearby sawmillo 



The quant i ty  of ore ind ica ted ,and  t h e  gold content  o f  t h e  ore is 
su f f i c i en t  t o  c o n s t i t u t e  a p r  ? f i t a b b e  en terpr iue .  The meta l lurgy  of 
t h e  ore  i s  simple, and a s a t f a f a c t o r y  recovery o f  t h e  gold  can be 
lnade with inexpensive equipment. 

The f i n a n c i a l  s t r u c t u r e  o f  t h e  Company i a  sound, and t h e  man- 
agement o f  t h e  Company i s  in$ t h e  hands of  conserwtt ive and competent 
Imnds. 

A d e t a i l e d  a n a l y s i n  followe: - 
LOCATION 

The mine of  'Ehe ::onarch ?lining Company i s  l o c a t e d  10 miles from 
Girdwood s t a t i o n ,  on t h e  Alaska Fa i l road ,  74 miles  f r o =  Seward, t h e  
Rai lroad terminus, and chief ocean p o r t  o f  South central Alaeka. 
The ~lrine i s  on Crow Creek,near t h e  head o f  t h e  va l l ey ,&t  an a l t i t u d e  
o f  900 feet. A graded and sur faced  au to  road extends  t o  wfthir$? 2 
ndlem o f  the  mine* The maximum grade on t h i s  road does n o t  exceed 
A f o r e e t  e e d c e  trsi1,six feet wide,auitable for o l e d s  i n  winter ,  
and emall c a t e r p i l l a r  t r a c t o r s  In aummer,extends from t he  end of  road 
p a s t  the mine, Fre ight  can be hauled from Girdwood t o  t h e  mine f o r  
about  e i g h t  d o l l a r 8  p e r  t on ,  

There are f o u r  claims i n  t h e  group,farming an i r r e g u l a r  rhomboid, 
and having approximately t h r e e  m i l l i o n  equare feet,or about  seventy 
aoreu* 

The topography is  that of  a r e c e n t l y  g l a c i a t e d  mountain a r ea ,  
with deeply i n c i s e d  U shaped val leye,and sharp rugged peaks. 
A t  the heads of t h e  valleye remnanais of  t h e  g l a c i e r s  s t i l l  e x i s t .  
The mine i s  on a mountain, having a elope of  f i f t e e n  t o  t h i r t y  f i v e  
degrees,  a t  an e l e v a t i o n  o f  t h r e e  thousand feet .  

'TITLE - 
The mines were f i r s t  l oca t ed  i n  1939, and had a checkemd c a r e e r  

spiced with high f inance ,  mismnagement,and wi ldca t t i ng ,  until t h e  
r i g h t s  of the owners were l o s t  t h r u  f a i l i n g  t o  keep up $he annual 
assessment work. i 'hy wera then located, l926,by Clyde Bremer,who 
subsequently t r a n s f e r r e d  them t o  the Monarch Mining Company. I n c a ,  
who gave a lease and bond t o  H.I.Staser,sf hnchorage,Alaska. This  bond 
has been assigned t o  Crow Creek Gold Corporation, i nco rpora t ed  under  

2. 



the laws sf Alaska,and capi ta l ized f o r  f i f t y  thousand dollars .  
The cap i t a l  stock i s  divided i n t o  f i ve  hundred ohares of one hundred 
do l l a r s  pa r  value, of  which stock f i f t y  one per cent i s  owned by 
Ef.I .Stase~ of Anchorage, Alaska. The v a l i d i t y  of t he  t i t l e  has been 
p a e ~ d  upon by competent legal  author i ty ,  and i s  unquestioned. 
A patent  hae been applied fo r ,  and the survey h e  been approved. 

The rock f o r m t i o n  a t  the mines i s  e la te  and graywacke,of 
tileeozoic age. ~ n t r u s i o d  of a c id i c  dikes,has introduced minerel- 
i z i ng  eolutions,  which following f a u l t  Bissuree, and jo in t  cracks, 
has deposited quartz,with gold,silver,and o ther  associated minerals 
i n  web1 dofined l en t i cu l a r  bodiee, i n  veins t r ave r s i ng  the  s l a t e  and 
g r apacke  

The acidic dikes a r e  s t r i k ing  Features of t he  reg9on. !hey are  
l i g h t  i n  cblor,  and contrast  s trongly with the  black s la ted ,  where 
they cut  boldly across the rugged a~nuzta ins  f o r  thousands of feet. 

'l'he $rincip@ se r i e s  sf dikes strike Zaster ly  and Westerly, 
and dip nor ther ly ,  and the important ore veins have s imi la r  s t r i k e s  
and dips. 

A t  a distance of about  one mile, a g r ea t  gmf l i t i c  in t rus ive  mass 
cuts the ula tes ,  and near the top o f  a mountain f ingers  out i n to  
smll  s t r i nge r s  of dikes. 2he dikes cutting the s l a t e s  a t  the  Monarch 
mine are offshoots o f  t h i a  g ran i te  mass, which is a d i f f e r en t i a t i on  
of a g r e a t e ~  g m n i t e  rase lying under t he  area. 

I t  cannot be doubted t h a t  the in t rue ive  g r an i t e  was t h e  souree 
o f  t he  mineral bearing 8olution8, which deposited quartz, and  gold 
with t h e i r  associated minerale i n  the  vein f l eeureso  

rhe veins carry i n  addit ion t o  quartz and gi?ld,lirnonite, re- 
su l t ing  from decompoaition of pyr i t e ,  arsenopyr i te ,  pyr i t e ,  g a l e n i b ,  
and chalcopyrite. Galenite and arsenopyri te a r e  closely associated 
with the  gold, but r i ch  concentratone o f  gold e x i s t  where these min- 
e m l a  no Longer e x i s t ,  but a re  representdd' by t b i ~  oxfdation products, 
l i rnonitei  and cawussite. 

The p r i n c i p k  vein on t h e  proper ty  i s  known as the  South vein. 
I t  has a s t r i k e  of S.87 degrees East, and dips  55 degmes North. I t  
var ies  i n  width from eight  t o  f o r t y  s i x  inches. 

'l'his vein has been e x p l o r e d  f o r  two hundred ant1 fif4;een 2 e - L  
Jn i t s  strike, by a d r i f i .  A winze i n  t h e  d ~ i f i  follows the  vein 
downward on i t t  a d i p  f o r  f3r ty  two feet, t h i s  winze i s  pa r t ly  f i l e e d  
with deb r i s  a t  present ,  and meaeures thirtq e igh t  f e e t  from 
f l oo r  of :Irift ,  



This d r i f t  follows a s t r i m g  f i s su r e  vein from the po r t a l  t o  
i t f e  f'ace. I'he average v id tk  of vein i n  the  d r i f t  from nineteen 
meaeurements i s  t h i r t e e n  incheee 

Eight feet from the  f loor  of the d r i f t ,  i n  t h e  winze the  vein 
s p l i t s  i n t o  two s t r i nge r s ,  and s e p a d t e  d r i f t s  follow each s t r i nge r  
f o r  a distance i n to  the  mountain. I t  i s  kapmrkarxh appamnt however t h a t  
the footwall striager,wehich i s  followed by the m i n  d r i F t  i s  the 
most important, and t h a t  it i a  t h i s  pa r t  of the  vein which outcrops 
a t  the surface where the  discovery was mado. 

Nineteen samples were cut across  t h e  vein i n  the tunne1,by 
carerul  moiling. i'hose samples were aaaayed by F'alkenburg & Co. (sf 
Seat t le .  lhe average geometric, o r  weighted value of these samples 
in gbld per ton o f  a r e  was 521.70.  he aversze w i d t h  eahnpled was 
1 3  inches* 

Fourteen damplea wore cut i n  the  xinze, a t  three  foot  intervals 
from bottom tro top4 These gave an average weighted value o f  210.4'!+ 
per ton. 

 he samples from tunnel and winze combined, represented an 
average width eampled of 15  inchea, and gave an average weighted 
value of $16.02 per ton. 

A sample cut 15 inchea wide a t  the  open cut where vein  was 
discovered, gave a value o f  1468.00 per ton. 

rhe locat ion of these  samples, with width i n  inches, and values 
per ton o f  ore are  shown on assay lnap accompanying this report.  

A lome? tunnel has been driven t o  develop? thf  s south  vein, 
and a l so  t o  develop2 a cross vein which s t r ike8  S .  18 degrees Sast ,  
This vein haa been but l i t t l e  explomd b u t  i e  a souroe o f  poaeible 
ore. rhs lower tunnel has not cut the South vein but should do so 
i n  a distance of from ton  t o  twenty feet .  I t  ohould then be con- 
SIinuod a s  a d r i f t  on the vein uritiP M x  under the :.rfnze,when 
a ra iee  iveuld connect with t he  winze, and furnish a passageway 
f o r  the o r e  from the  upper l eve l  t o  the lower. 

rh i s  lower kexu tunnel  i 0  the  potnt from which ore should be 
dram t o  t h e  mill which i s  projected. A pa tog raph  accompanying 
t h i a  r e p ~ r t  shome the  por ta l  of th ia  tunnel, above the blacksmith 
shop. 'I'he excavation QIL t h e  l e f t  of the blackenlith shop i s  designed 
t o  f i rnish a s i t e  and foundation f o r  the mill. The v e r t i c a l  distance 
f roa  lower t o  upper tunnel  i s  100 feet .  This lower tunnel  should 
devel.op2 much valuable ore,  and w i l l  thus  serve a dual purpoee most 
economicnlly.  he sketch accompanyin$ t h i s  report showing t he  
longitudinal  section o i  plane o f  vein  i l l u s t r a t e s  well the re la t ion-  
sh ip  of these  features. 

.rhe North vein has been developed by a d r i f t  100 f e e t  i n  Length. 
1'hi.s vein s t r i k e s  N. 87 degrees d a d ,  and dips 68 degrees :ie 



I t  v a r i e s  i,p width f r o m  10 inches t o  three f e e t .  3nly one sample 
this vein, which m e  from a width of 24 inches near 

on t h i s  vein. t h i s  gave a v a l u e  of  352.00 per ton. 
t h a t  t h i s  vein a y  be e source o f  h igh ly  important 

ore  bodies. 

ORE MINED 

A small q u a n t i t y  o f  o r e  estimetted a t  3* t ona  was mined a t  the 
discovery on the sou th  vein. l lhia wae mil led  i n  a e m 1 1  t e e t  m i l l  on 
t h e  proper ty  and r e tu rned  gold bul l ion ,  t o  t h e  value  of  q 2135.00. 
rhe pe r  t o n  va lue  o f  t h i s  t e s t  Lot is thus seen t o  be ;624.00 pe r  
ton. A 8  a check on t h i s  an assay  out i n  the  p re sen t  face  o f  t h e  
open cut gaee $468.00 pep ton.  

r h i s  ou tcrop  is  thus seen  t o  be the  t o p  o f  a rich ore shoot 
which i s  seen  i n  the  d r i f t  l e v e l ,  and which cont inues  down t o  a n  
undetermined poin t .  

Idinins e q u i ~ n e n t  on t h e  p ~ o p e r t y  c o n s i s t s  o f  a 15 Hap., 
Z type iairbanks-lrlorse gasol ine  engine, d r i v i n g  a 7" x 6" Sul l ivan 
air compressor. r h e m  is a l e 0  a i r  rece iver ,  Jaokhammer d r i l l ,  hose 
connections, mounting colum, and necessary  blacksmith too l s .  
Buildings c o n s i s t  o f  blacksmith shop, cabin, and t e s t  m i l l .  
'I'he t e s t  d.11 c o n s i s t a  of  a lb.  stamp, small  c m e h e r ,  feeder, 
a m l g a m t i r g  p l a t e ,  and gasol ine  engine. 
'She capac i ty  o f  t h i s  equipment ie from 800 lbs t o  1200 l b s l  per  
24 hours,  and i s  only s u i t a b l e  &'Y very high gtmde ores. 

FOWER - 
There i s  a fine water  power s i t e  about  one half mile from 

the mine. A photograph of  t h i s  s i t e  ackampanied this repor t .  
P ~ w e r  nay be developed here up t o  500 H.P. I t  i s  probable however 
t h t  t h e  rnine would n o t  r equ i r e  over  50 Z.P,, which my be developed - 
with a P e l t o n  wheel, connected t o  2 genemtor .  

WATER -- 
Xater f o r  domestic and ailbing purposes m y  be had i n  p a r t  from 

the  mine workings, and i n  any required q u a n t i t y ,  from s creek about 
IYO f e e t  from She camp. 

Metallurgy of t h e  ore  i s  simple. ;he gangue i p l  quartz and ifon 
oxide, t h e  gold i s  f r e e , t h a t  is i n  the metal l ic  condi t ion ,  and the 
ore  needs bu t  t o  be crushed t o  the requisite f ineness t o  f r e e  the 
gold from it. :n ? p r a c t i c e  however, some form of  crushin3 device i s  
used,mhich scour s  o r  ah ra id$  t h e  g o l d  p a r t i c l e s ,  : d i n g  them more 
e a e i l y  amalgimated. rhere  are mny devices  on t h e  m r k e t  recornended 
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by t h e  mkera e i t h e r  :ecause o f  t:?eir cheapness, o r  beczuse they  
ernbody some pecu l i a r  f e a t u r e  - f r e a k  mills - mhich a re  t:, be zvo ide i  
a t  a l l  coe.ts. 
A simple and e f f e c t i v e  flow s h e e t  f o r  this o re  would be as follows:- 
c rusher ,  fine bin, ore  f e e d e r ,  stamps o r  ch i l ean  mill, ama lgamt ing  
p l a t e s ,  earse a m l g a m t a r ,  and ' 8 i l f l e y  t a b l e .  
necovery i n  - m i l l  o f  t h i s  type  should be about 95 per  cent  of  t h e  
gold contn7ined i n  t h e  ore.  

I would recommend t h a t  t he  lower tunnel  be turned t o  a d i r e e t i o n  
of  t rue  . .or th,  and dr iven  ahead, u n t i l 1  --- it i n t e r s e c t 8  t h e  South vein,  
which ahould be wi th in  twenty %ee.t. . t i s  poss ib le  thslk however t h a t  
t h e  vein f l a t t e n s  out  on the d ip  i n  which case it wo.~ld be founa f a r t h e r  
to t h e  iGorthc ilhen the vein i s  c u t ,  it should be followed with a d r i f t ,  
t o  a p o i n t  below the winze, on t9e d i p  of  t h e  vein. Connection should 
then  be made with the  winze. 

r u r t h e r  developmnt should c o n s i s t  o f  dxcivirlg lower d r i f t  ahead 
t o  come under  h i s h  gmde shoot  exposed on tlla stl&ce, and i n  upper  
€lri??t. 

The only adviaable  v a r i a n t  f r o m t k i s  p lan ,  would be t o  sink t h e  
winze t o  t h e  lower txnnel l e v e l ,  and then d r ive  t h e  tunne l  t o  conqect. 
r h i s  p l a n  while having t h e  advantage o f  being on ore  f r o n  t h e  start, 
would c o s t  more in the  end. 

A raiee ahould a l a o  be d r i v e n  from t h e  upper tunnel t o  t h e  e u a c e e  
t h i s  should be loca t ed  75 o r  80 f e e t  Kast of  t h e  winze. - 

A amabl mill should be built, t h e  cos t  o f  mhich should n o t  exceed 
s,000.00 ready t o  mn. ?he capackty e'nould be about t e n  t o n s  i n  12 hours. 
xhe c x ~ i c e  sf f i n e  g r ind ins  m c h i ~ e e  should be l imi t ed  t o  stamps, 
Lane Chilean Mill o r  Uenver ,uartz M i l l .  iiood used eq i i ipmnt  can be 
had which w i l l  m t e r i a l l y  lower t h e  coat. 

i n  t h e  opera t ion  o f  a small  mine overhead charges can be k e p t  
very low, the  mine a f t e r  being opened up should pay i t t e  own my,and 
development r i s k s  must be kep t  cornmenaxrate with t h e  p r o b a b ; l i t i e s .  
The manager need not be an e q i n e e r  bu t  he ehould be Yzxdlirrr with 
t h e  common p r i n c i p l e s  o f  gmlogy,  have had considerable  p r a c t i c a l  ex- 
per ience  i n  mines, and have s s o l i d  grasp o f  common sense bus iness  
p r inc ip l ee .  

( s i gned )  Le Roi Thurmond 

!dining c; Metal lurg ica l  Engineer 






