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Mines, prospects, or veins

[# indicates limited information]

Location by Map £i D . .
Mine, prospect, or vein coordinate ap tigure escription
No. No. page No.
*AKPON-~==mseececemmemeececann-" B-III, 56 =-=emeem-- 63
*Alabama~-==~====cececemcmnam- D-III, 10 w~eccmee=a= 87
Albro=cecececccccccccmnacccccae cccmcemca- 30-31 64-68
Albro (lower west adit) (see D-III, 14 —cmc—mmmce cccccccmce-—-
Albro).
Albro (upper west adit) (see D=III, 13 c-ccmccmce coccccmccca--
Albro).
Albro (Veta Grande) shaft (see D-III, 15 =cccmccemce =-a ——————ce—-
Albro).
Albro (west shaft 1) (see D-III, 11  ~eew-- cemme eremcc—mm—e——
Albro),
Albro (west shaft 2) (see D-III, 12 =mcccee-e- I ————
Albr'O) .
Albro crosscut (see Albro)----- D-III, 16 =~=ecccece cccccceccceas
Alexandepr=wr=rcecccccwceccncacaa C-II, 6,  =mmc=mmca- 73
Alkire (Puzzler) tunnel (see D-III, 25 ~=mem-e;e-= =ccccccceeea-
Earl of Kent group). '
Almaden-=memmemmeemecemeca—————- m————— 63 99-101
Almaden shaft (see Almaden)-=-- E-II, 1 = e;ceccceccce ccccccccacaa.
#Alpha--===cmecmccommccaccacae- B-II, 10  ==ccmeeee= 33
AMDOY == =mmommm e m e e e A-III, 4 17 28-29
*American Eagle~===== mememmmme=  C-IV, 3 . 98
American Sisters--=----ccacccce acccaccaa. 19 34-37
American Sisters vein--e-cao--a B-1IV, 8 19° 34-37, 46-47
(American Sisters vein) B-1IV, 9 19 ~ccemcmaea- -
Kauffman shaft (see American
Sisters).
*American-Standard----=c-=eec-x F-II, 13  ccecem- ——— cceaaa ———
#*Andrew Lowe====wew-- _————————— c-1v, 6 —————— ag
Angeline-=------ mmmmmemmo—eoeee- D-I, 1 3s 77-78
Annamosa tunnel (see Bellevue- A-1IV, 2 20 -
Hudson).
Arrowhead(?) vein (see Silent = =-eccceme ccccccccce  ceceea c—————
Friend).
Aubrey vein-ee--ece- L L L e “ eecmeceaa 24 51, S5
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Mines, prospects, or veins~~Continued

Location by

Mine, prospect, or vein coordinate Map figure Description
No. No. page No,
*Aztec(?)-~~ - F-II, 9  ~ececoc-- - 118
*Bald Mountain(?)~e=e-e—ccceaee  F-I, 3 ———————— 115
*BaltiC-mreccmmcmmccrcc e ——— B=IV, 15  ~ececcccca- 63
*Bedford--=--emmemccncccanacan" B~III, 31 ~—cec——- - 33
Bellevue~Hudson=e=eccccrmcacnnce cccncaca- 20 37-41
Bellevue-Rochester tunnel~e---- A-III, 8 20 37-41
*Ben Harrison(?)-=-me-eccecmcaacx D-II, 8  e——cocecm-- —emmm———————
Berry--=-e--eeamececcecemmeeeee  F=III, 7 66 106
#Big Dipper-ee-ceme-smesmm——s——oe- D-III, 32 ~=c-- —— 98
*Black- ot e e e e B-II, 11 - 33
*Black Extension 1 Weste-e==we= - B-II, 5 —————————— 33
Blazing Star (Lower Almaden)--- E-II, 3 e ————— ——ee—e———————
tunnel (see Almaden). :
Blue Ridge and Senator~-===ee-= - ————— - 52 88-90
Blue Ridge vein (see Blue Ridge C-IV, 1 rrmm————— cmee—————————
and Senator), .
*Blue Wing----cecccccnccccaccax B-III, 38 e—ecccmca=- 33
*Bonanza(?)===== ————————————— D-II, 11 = —ccmmcce-- 87
*Boston adits----eemcemccecaccaoa B-III, 40 w--—ecmme- 33
*Boston shaft--e-—sccmamaccccaaa B~III, 39 ~ecceca- -—- 33
Boulder Nest-Free America =  «wcccee-- 3, 8 10-13, 28-30
Veino
Boulder Nest shaft (Boulder B-III, 2 3, 8 memmcccccaaa.
Nest vein),
#Brooklyn(?) shaft--==eec——-cae F-II, 10 - - -—-
%Burton tunnel--—ee-seccccmmmaca B-III, 53 =-cecmcccom cccoca——a- -—-
Bush Willis shaft (see Boulder B-III, 1 3 cmeemmeaaa- -
Nest-Free America vein).
*Caledonia-==smmmemcmccccnacaax E-III, 20 =ecccec—e= 87
*California adit-ee=eeceaceccas  E-III, 24 ccccccccce coccccaa-s ———
California vein--esmccmeccccaa" e ———— 31 68-70
Capitol shaft (Senator vein) c-IV, 4 m—mmmem—n  cceeeeeemee——-
(see Blue Ridge and Senator).
%Cash-cemmrrccncncrarccncccncee coca—— ——— emccc———— - 33
Central America (Tinker)--=e=--- B-III, § 5 21
*Channel(?)-=ce-cmccmccccaacax - E-IV, 5 -—— - ————
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Mines, prospects, or veins--Continued

Location by

Mine, prospect, or vein coordinate Map figure Description
No. No. page No.
*Chicago Belle-==mem—ccmccemaax c-II, 1 32 87
*(Cincinnati) Copenhagen----=--- C-II, 5 = =——=—c=eee- 73-74
Cleveland(?)===emeccemcnnncacaaa A-II, 2 S 20
%C1lifford=m-e-m- ——— E-I, 9  —meme—e- _— 115
Climax (DeCaprivi vein) B-III, 59 22, 26 46, 56-57
tunnel.
Columbian Chief-ewcercmmcaccnas B-III, 61 24 51, 55
Columbine- D-II, 12 39 78
Commodore tunnel---====m==-—=—-  B-III, 52 3, 8 17-18
Commonweal th-- -—  C-1V, 9 53, 56 91-92
Comstock crosscut (see Comstock B-III, 8 15
vein),
(Comstock) Sutro tunnel (see C-III, 1 10, 15 -
Comstock vein),
Comstock vein-=- - —— 21-22, 26-27
*Congress- —————— ~ 63
*Copenhagen (Cincinnati)~----=- C-II, § ————————— 73-74
*Crescent City(?)--wmemeacecaa= F-1I, 11 - -
Cross vein (see Jo Reynolds)===  e-ceeaca- 22
*Crows Nest and Mable Hewwe=e==- cmmmnmmen cmacmameme- 63
Cuba tunnel~—==ecrccccccnnas ===  EBE-III, 5 40 78
Cymric tunnel- == B=IV, 3  eccomceec- 57
Daily tunnel (see B-1Iv, 14 -
Jo Reynolds).
*Dead Jack and Chihuahua-----=~- — 63
(DeCaprivi vein) Climax B-III, 59 22, 26 46, 56-57
tunnel,
Desbro or Horatio Parker----- ~-=-  B-III, 34 5 13-15
Dexter—-- 11 22-23
Dexter tunnel (see Dexter)----- B-III, 22 11
*Dictator B-IV, 6 e ———— 63
Doctor tunnel--- - A-III, 6 18 29-30
*Double Eagle- - D-III, S
Drummond-«~ =-===  B~-III, 65 27 58
Dubuque~- ===  F=-III, 9 67 106~-107



Mines, prospects, or veins--Continued

Location by

Mine, prospect, or vein coordinate MP figure Description
No. No. page No.
*Dundee tunnel--e-ece—ccccecaa- D-III, 1 = =cccc=ea-- 87
*Dunderberg(?)-—=--cemeccccaaaa- B-II, 3 =  ~ecccccccee cmccccccaaaa-
*Eagle-=-m-mmmmmmcmc—cm—ccccca—— F-II, 4 —ccmeccecs cocmccmcana--
Eagle vein--=-mecccccccmccanaaa- D-III, 8  =eccmca--- 78-79
Earl of Kent groupe-«-=-ee-ececces coccccm-. 54 91
East Albro shaft (see Albro)--- E-III, 14 3] ~cmccmaceccas
East Murray crosscut (see Murry B-III, 58 ~=ceeccceccc cccccccmccaoa
vein).
East Murray vein-e-es=cceccncare  cacca. em emecmccae- 47-49
Eastern Syndicate (see E-IV, 1 = ~ccocccocs comccccccaao-
Syndicate vein).
Elida tunnel (Jo Reynolds B-III, 60 22 42-47
mine).
Elky(?)ememmemmccmcccccccccaaaa D-III, 24 55 91-92
Ella(?)-=cme—mccccccccccccccaee F-III, 10 L8 84y
Elm City (Great Northern)------ C-II, 2 = =—-e-—mmcaaa 74
Elmira tunnel--e-ceececcamcaaa- D-II, 2 32 —-ecmcccenaa-
*Emmet(?)==mm=mmmmmmmcmmmmmmmee B-III, 63 =e=--=mm-== —ccccccmcaee-
*Equinox vein--e--c-cecccaccacan D-III, 19 31, u6 69, 83
#Estrella(?)-=-ec-ceemccccanaaa C-III, 11 ~—---m-c--- 98
#Eureka----mm=mm=mmmeemcameeaa- D-II, 16  =—=me=m-e-- 87
#Europe(?)----——=mmmmmomemacaaa D-II, 10  =—=m-—e-ee 87
%Fairfield(?)-==mmmem-———e—me-- F-IV, 1  =-eccce-e- .
*Fanny-====ecceccccccccecacean—— E-II, 20  ~-coceca-- —emm—m—cc————
Fault vein (see Silent = = = = =—cccccccn  cocdccccccs cceccccaccaa-
Friend). ’
Firemen and Conductors tunnel-- E-II, 15 49 85
Flat Iron shaft (see Flat Iron B=-III, 12  <e=cecwcceccc cocccccacca--
vein),
Flat Iron tunnel (see Flat Iron B-III, 13 3 emmccccccca--
vein).
Flat Iron veine-=-eccccmmeccceans cececccece  ccccccccao 20
*4~C tunnel-=-=-cccccmmcccecnace C-III, 7  ==ceccccces cmcccccccca--
03D e 87
Franklin County vein-=eeceeccewe  cccecccao 24 51, 55
#Fpranklin De-=mce-cccccccccaa—- D=-III, 23  ~ccecm=—=- 98
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Mines, prospects, or veins--Continued

Location by

Mine, prospect, or vein coordinate Map figure Description
No. No. page No.
*Frederick-- m==  B-III, 42 ~mcccca—a- 33
Free America Extension shaft B-III, 4 3 cmmmccmeeeaa
(Free America vein).
Free America shaft (Free B-III, 3 < J U
America vein).
#Freeland (McClelland) tunnel--  D-III, 34 cmecocecoc acocacacaooao
Giesicke veiNe=wemescacccacccas  —aa —————— 20 37-41
(Gilpin and Clear Creek) Specht D-III, 22 31 68-70
tunnel (see also Albro),
Girard-- ~mmmmmm—————————ae B-III, 44  ~=-cee———- 29
*Girt vein--=---- ————— ——————— B-III, 4f  ~emcee—me= 33
Golconda shaft (see Golconda E-II, 7 = =ecccccece ccccccmcceea-
tunnel).
Golconda tunnel----- L E-II, 6 6l 101-104
Golconda vein (see Golconda = = ==ccmccca cocccccmon  cccoace- —————
tunnel).
*Gold Belt(?) tunnel-w==-cee-e-- A-IV, 1  ecmmcmemee ceeee- ——————
Gold Chloride-====wawnccrcaanaas E-III, 2 42 80
Gold Chloride vein (Pioneer ——rem———— 32 cmmcccacaana -
tunnel).
#Gold Crown==e--e-eeeecssacese-e F=I, 5 —— —————
#Gold Pot-=e==ececn—c—ca- —————— DeII, 1 = —mcmmmmee- 87
Gold Quartz (Ivan Gold)====-==- E-I, 2 68 107-108
*Gold Queen--- ———— --= E-III, 6 —emmma———— ————— ——————-
Golden Calf-c=ceeccaax ecwemeee-  D-III, 17 41 67, 79-80
%Golden Cycle- - ==  D-III, 7  ==e-- ———— 87
Golden Eagle-m==-=ece=cecneccca- E-III, 4 43 80-81
Golden Eagle(’) (lower) (see E-II, 18 memmmmecae mecceccc—————
Golden Eagle).
Golden Hope-===emwmweceneacwaes  C-II, 7 35 74-75
*Golden Queen-=--==em=mwacea—ee-  C-III, 4 - -—-
*Good Luck(?)-=-ememc—ceccec—ce  E-II, 19  =ce-- ————
*Grand Central---e-eecca—ca-aa- B=-III, 35 ~-cecec=-- 33
%Gray Copper---=mm=-c-cacacaa--- F-II, 6  =-coccmcee ccomcceccce~s
*Great Britain-~esseeccca- ————— D-II, 3 cemmeccmes  ——- cmmceeaa——
*Great East(?)---e==e-ecacacaa- F-III, S — —————
(Great Northern) Elm City---=-- C-II, 2 =  emcocaa—a- 74
-_
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Mines, prospects, or veins--Continued

Location by

Mine, prospect, or vein coordinate Map figure  Description
No. No. page No.
*Great West(?)-==- F-III, 4 - -
%4, B, shaft- -—-- F-1I, 1 —
*Hamilton shaft (see Murry B-III, 57 ececccmmmcs ccccecsceee--
vein).
*Happy Thought---cee- ————————— D-III, 2 R — 75
Hecla vein (see Silent = = = «ccccccans cccea- - ———
Friend).
Heliotropem=eeremccmccccrcaccae cccecaca- uy 81-82
Heliotrope tunnel (see E-III, 16 e=m=e-
Heliotrope).,
Heliotrope vein (see ————
Heliotrope).
Hiawatha tunnel (see also E-I1II, 25 31 68=70
Albm)o
*Highland Chief--=e-ececnncccace cocaaa. . 63
*Highland Laddie B-III, 20 ce-cccee-- 33
*Highland Lassie-e=-=mececeeccae  C=III, 5  =ccceccaa-- 33
%Homestake===mmm—= e eem————— B-III, 16 —==e- ———— 33
*Hopewell-=== Y~ A O 68
Horatio Parker or Desbro------- B-III, 34 5 13-15
*Howard(?) group~---- ————————— B-IV, 2 = —ccmcmmaa- 63
*Hugo- -—— - 63
*Ingham (see also Gold E-I, 3  eccece-- - 115
QuartZ)o
*Iowa(?)=memae= —— C-II, 8  —eccmmmee- 33
Iron Mask vein-eeemcmecccacacaa [ 32
(Ivan Gold) Gold Quartz - —— 68 107-108
(Jack Rabbit) Little Superior-- C-III, 3 13 25
*Jay Eye See-~ -- B=III, 17 cccccceccaa 33
Jo Reynolds- - 21, 22, 26 41-47
(Jo Reynolds) Daily tunnel----- B-IV, 14 2] ceccmemcme—a—-
(Jo Reynolds) Elida tunnel----- B-III, 60 21, 22, 26 42-47
Jo Reynolds 1 vein (see ————————— 21
Jo Reynolds).
Jo Reynolds 2 vein (see B-IV, 11 21, 22
Jo Reynolds).
Jo Reynolds 3 vein (see B-IV, 13 S -——
Jo Reynolds).
Jo Reynolds 4 vein (see = = =  cocccce-- 19 ~mccommcccm—a-

Jo Reynolds),



Mines, prospects, or veins--Continued

Location by Map Fi Descripti
Mine, prospect, or vein coordinate ap rigure scription
No. No. page No.
John D, Long vein---=- mocccemce ececcaaa- 25 55=-56
*Johnson group--==-====ccem—ca- B-II, 4 = =ccccee—e- 23
£JUMDO=~mmm === m o mmm s e o F-I, 4 —————- 108
Kanawha vein--- - - A-III, 3 18 29~30
Kauffman shaft (American B-1IV, 9 19 cccoccaceaana
Sisters vein) (see American
Sisters).
*Kaverne crosscut and Lee D-III, 9 us 82-83, 87
shaft.
Kaverne shaft (see Milton D-III, 6  ~cecemecec emcoccccceea=
vein),
Kaverne vein (see Milton - e cmccmcc——aaw-
vein).
Keith- B e D - —— 75-76
Keith shaft (see Keith)--===-=- c-1I, 3 --
Keith tunnel (see Keith)==meeea C-II, 4 = cc=e- ceece cecccccca—aca
Kohinoor-«=== - . 58
L. D. B. vein (see Magdalena)== e=mececccce coccecccca- ————————— ———
La-Crosse Extension (see SR - 19 —memeae- ————
American Sisters).
La Crosse tunnel (see American  ~-ecece-- 19
Sisters).
La Crosse vein (see American B-1V, 7 19
Sisters).
*La Munyon prospectSe=-==ecacee A-I, 1 = cceme-ea ———— 33
Last Chance=~====m=m-=mm=a=e=a=  B-III, 23 12 23-24
*Last Chance-m=mmm=wmme=u= cmceee B-IV, 16  ==mmm-m——- 63
*Last Chance(?)=-~-- c-I,1 - -
*Lee shaft and Kaverne D-III, 9 4s 82-83, 87
crosscut.
*Legal Tender--=-ve~eccccccecae c-Iv, 8 56 91-92
#Liberty-- — 63
*Lincoln(?)==~ - E-II, 10 S . commmmnee ———
*Lincoln adit--~=seecmccccaccae  B-III, 49 ~cccceee-- 33
XIV



Mines, prospects, or veins--Continued

Location by

Mine, prospect, or vein coordinate Hap figure Description
No. No. page No,
*Lincoln adite--e-cemcacacmaaaa B-III, 49 ecceccce-- 33
Lincoln tunnel (see also D-III, 21 31 68-70
Albro).
*Lincoln vein ———— = B=III, 32 ~=cccec—e- 33
Little Giant-----==cwe=-=wee-e=  B-III, 15 3, 5 24-25
*Little Hatchete-mmem—cecmcccccce coccccaaa e—e—————— 87
Little Superior (Jack Rabbit)--  C-III, 3 13 25
Logan vein (see Golconda @ =  ===-- cmee cmecmcecaa-e-
tunnel),
*lorraway(?)=-=-cececccacacccas  E-III, 13 ~cccccc-e- mmmcmcaceae -
*Lost Treasure---==- - 63
(Lower Almaden) Blazing Star E-II, 3 63 ~-cmccccccc--
tunnel (see Almaden).
Lower Kent (see Earl of Kent D-III, 28 54 emeeca- ——————
group).
Lower West End(?) (see West D-III,.3  =-=cmeccee cceccaccecaae
End(?)).
*Lucania tunnel-e=cemee- ———————— F-III, 8  —=cca=-- e mmmcccemncce-
*Lucky Finde—meememeeccncnes-a- D-ITI, 30 ~emmecm;ee  cccccomc—acaa
Lucky group (see Mary mine)-===  «w-- - cmm—mme——————
ALyt ——————— —m—— mee ASIII, 2 memmcmeee- 14, 33
ALyOnS-mmmmmem= c————— —————— E-II, 9  =mmeeaca-- .
*#(McClelland) Freeland tunnel-- D=III, 34 «cccece- iy
*Mackay-~-- ———— E-III, 22 cmccmmceas cccccccaccaa-
Magdalena-=-=-ecemccmmacmncacce cecccccaaa 69 108
Magdalena tunnel (see F-IIl, 2 = «ccocccccc ccaccccccoaaa
Magdalena).
*Maggie Burns and Hayes--=e-w=ec  ccceccaa- cmmemn———— 63
%Mahany--==e-eemeeamcemacaaeae  E-I, 4 - cmmmmm—eea -
Major C, and Little Colonel E-III, 18 «ecceccnce concccascceas
(see Heliotrope).
*Mammoth====mex- SO E-III, 11 ~eccme--- S ——————
Mandolina vein (see also Martha F-III, 2 70 109-110
vein).
*Maple Leafesmemceccccnccncncanx FaI, 1 =  =eec-- ——— 115
Marshall and Russell tunnel=---  A-III, 7 ——enmcnan- 30
Martha vein-=seesmcmmcaccamacaa- F-III, 1  =eccomeea- 109-110
Mary (Philips)==mseecemeceeeeee E-II, 14 65 103, 105
*Mattie Jack tunnelee=eececacces  C-III, 9  ace-- ————— 92, 98

-~

-
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Location by
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Mine, prospect, or vein coordinate 3P figure Description
No. No. page No,
%#Mauch Chunk~ececeeaa L 63
%“Mayflower crosscute=—ew-eeua-- B=III, 50 <~c-ceccc—e cccmmamccacas
Merry May vein------cccccccccce cacccaca- 22, 26 Uue6, 56-57, 63
#Metallicmmmmmmmmemmmemma—aa—a- B-III, 66 =-m=—m=-n- 63
Millington-e=mmmmmmesmecccmcceas mcecmemee ce——e———— 59-60
Millington 1 (see Millington)-- B-IV, 4  =—ccccaccee —cocccomcacas
Millington 2 (see Millington)-- B=IV, § = =c--ceccmcec ccmccmccaanao
Millington 3 (see Millington)-- A-IV, 6  =-ccccccas cocccccccece-
Millington 4 (see Millington)-- A-IV, 7 = ==cccceeee comcccccecaa-
*Millionaire(?) vein--ee=ee—aa-- F-II, 3  =-ccmcc-- - mmmmmccmeaaaa
Milton crosscut (see Milton E-III, 1  -=eeccecaca- ———————— ——————
vein).
Milton shaft (see Milton E-III, 3  =—eccecee-- e e
vein).,
Milton vein--e-cmcaca-- wmmmmmee ecece- - 42 82-83
*Monarch===e==-=u=- i B-III, 64 —mcmmcmece cacccccccoaan
Monarch adit (upper) (see @ =  ~e=aa- -— 62 =eceececmea- -
Syndicate vein).
Monarch vein (see Syndicate E-IV, 2 = =—cccccmcne cccocaaae
vein),
Monitor shaft (see Albro)------ E-III, 15 31 ~meemeceemce-
*Monster(?)--—mmmcccamacnaaaaa- D-II, 13  ~cccmmea-- 87
Moore shaft (Jo Reynolds 2 B-1IV, 12 p 3 R -
vein) (see Jo Reynolds).
Morning Star---eceeescecccneaa- © C-III, 8 57 93
%Multum in Parvo--=--=e=cccccecc cccccccae ceeceeee-- 63
Murry (see Murry vein)--w-ce--- B-III, 55 24 meemmceeae- -
Murry vein- mmmmccmceaanee cemeccace— 24 47-49
#N and He=-eommaamaaa meceeeceem D-II, 14  =mcmcmaeee 87
Nabob-wecccncccccncanccncencana B-IV, 18 23 48-49
ANAbOb(?) === mmmmmmmcc e e e e F-III, 3  =—mmmmceme  cmcccceee ———
Native American shaft (see @ = =—-=---- - 19
American Sisters).
New (see Earl of Kent group)--- D-III, 27 «eceee--- .- ceccceccceaoa
*New England and Sunburst(?) B=-III, 43 eccemmceua- 30
mines,
#Night Hawkew=—mecececoccccnacancens coccacmcas —e—cmenea—— 63



Mines, prospects, or veins--Continued

Location by Map £i D ipti
Mine, prospect, or vein coordinate ap Iigure escription
No. No. page No,
*Nil Desperandum group----e---- - ————— 63
No. 4 vein (see Golconda = = = ==——ceme-- e
tunnel).
ANOraN-==—ememcecmccncenecnaane ccesmeeene ceee—————— 63
#0hiOmmmwm=mcmmmmmm—— e mm—n e C-IV, 7  mmccmeeee- 98
Ohio Belle(?)===—--mecmamcaaaaa C-Iv, 2 58 93
#01d Chief-==m=mm==mmmmccmaen a=  E=III, 19 —c—cewemmee =ecscccmcosa-
*0regon=c=—=meccmccrcnn e ac———— E-IV, 3 cmmmsecnne cemeccecceee-
Orient—=e—e—emcom—ccmeccsancccon- B-III, 25 11, 14, 16 25-26, 22-23,
27-28,
Orvetta and Little Ruby (see E-III, 17 —ec-aceee- ,———eeeemaa——
Heliotrope).
#0shkoSh=========e=mmemcceecew-  B-III, 45 18 33
%0uijammcecmmm———————————— e C-III, 12 =cecccmmmon ccmcmmcaaa—-
Panama group---=--«--- m——————— —m—ee——— 15 26-27
Panama No, 2 (see Panama B-III, 18 15 mememcccmeeaa
. group).
Panama No, 3(?) (see Panama ——————— 15 =eeeea ———————
group),
Panama (Teddy Bear) tunnel (see B-III, 19 15 ~eccmccmcana.
Panama group).
*Paragon(?)-==ce--x ————————————— D-II, 15  ===--- - eeeeea ——————
Peabody (Robineau) prospect----- A-IV, 8 = meemcccaao 59, 61
Pennsylvania tunnel-=wececaccecco F-II, 12 71 110-111
Pennsylvania vein (see @ = = =—wcea- cm—e | emeeeeaeae e e cmaa——
Pennsylvania tunnel),
(Philips) Mary-- -—- E-II, 1% 65 103, 105
Pioneer tunnel----cccucccccaaaao D-I11, 7 32 70-71
Platts adit-c-s-cwcucanaaocaacas B-III, 62 25 5§1-56
Platts vein-=eeecaca- - - - 24, 25 51, 55-56
Polar Star-- === E-I, S 72 111
*Prince Albert--=-c—eecacccoaaa- A-IV, 4 ————————— 63
Princess of India group======e== ececccca-- 2y 51-56
Princess of India tunnel ------- B-III, S4 24 51-55
*Pumpkin-===cecaccaccaa- —————— - B-III, 48 12 33
(Puzzler) Alkire tunnel (see D-III, 25  ~=-ccccece ccccccen=- ———
Earl of Kent group).
Puzzler shaft (see Earl of Kent D=III, 26 we=eccccac ccccca- ,—————

group).
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Location by

Mine, prospect, or vein coordinate 1ap figure  Description
No. No. page No.

%Puzzler vein-=----eeeemceoaoos C-III, 2  ==c—eeee—- S— ———————

*Range Line (see also Mattie C-III, 10 wmmm== ———— 98
Jack).

*Recompense(?)=mm=mm—= e —————— E-II, 11  ccmcmccoce cococee-- ————

Red Elephant group==e=w==-= ,—————— ————————— 3-8 9-20

*ReXall-===mmmmmm oo e e D-II, 6  =—cccocecs comcmcccccaa-

%Robat or Roeback(?)-=-emecmeca B-III, 24  =~eemceeee- 33

(Robineau) Peabody-=w=-emmmmmee  A-IV, 8  ececcccea- 53, 61

*Ruby--eeceomccnmnncaa —————— E-III, 26 ~=c=eeeee- ———————— ————

Saginaw (see also Pennsylvania F-II, 8 73 111-112
tunnel),

St. James adit (see St. James B-III, 33 3, 6 =mmceee- ————
vein).

St. James discovery shaft (see B-III, 36 3 ccrmccadanaaa
St. James vein).

St. James shaft (see St. James B-III, 37 3 commmmmemm————
vein).

St. James veiN--=-mmcmmmacmecan mccmmeao 3, 6, 7, 8 15-16

*Sampson=s=e-==- -- e F=II, 7  eccmcacmecn aa- om o om e e e e

Schwarz shaft--6th-level adit B-III, 10 b cecmececa————
(White vein) (see White
vein).

Schwarz shaft (White vein) (see B-III, 9 < PR TS
White vein).

Senator tunnel (see Blue Ridge c-1v, 5 —————— R ———
and Senator).

(Senator vein) Capitol shaft C-1V, 4 §2 memcmeaccccess
(see Blue Ridge and Senator).

%Seven Forty=--- - B > s e —————

*#Shenandoah Valley~=memmeccceee- B-III, 14 —mmee c—— 33

Silent Friend--e=~ec-mecmccceccan- - 59 93-94

Silent Friend (lower adit) (see D-III, 31 ~me;memcme —cccee SRR
Silent Friend).

Silent Friend (upper adit) (see D-IV, 1 o S
Silent Friend).

*Silver Bell ‘‘‘‘‘ = o hbadend o dnd o B—II’ l - e o ELL LT Tt - s o0 o

%Silver Belt(?)-==mcccmcmcncana B-IV, 10 ———————— 63

XVIII



I TN

Mines, prospects, or veins--Continued
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Mine, prospect, or vein coordinate ‘P figure  Description
No. No, page No,
*Silver Coin~e=-- . 3 33
Silver King crosscut (see E-III, 9 34 cemcccmcece—-
Silver King group).
Silver King Extension (see E-III, 7  =~ceccecmcce cmcmccccccc--
Silver King group).
Silver King groups=eemweesceccs  coccceeas 33, 34 71-72
Silver King (lower) (see Silver E-III, 8  =ceccmeeeces ceccccccccaa-
King group).
Silver King (upper) (see Silver E-III, 10 =ecceccccee —ceee- ——————
King group).
#Silver Nest- B-III, 41  ~ccmcmmcoe cocmcccmeeea-
Silver Treasure vein-=e=eemceac  A-IV, 5 = cceccmce-- 59
%#Skidoo(?)- E-II, 16 e —————————————
*Sound-======- meme=  E-III, 23 =ccocecccs ccmmmcccocaa-
*Sound(?) vein-==-- e 31 69
Specht (Gilpin and Clear Creek) D-III, 22 31 68-70
tunnel (see also Albro).
Standard or No. 2 vein (see cmmmmmemcs coceseeace - S ———-
Standard tunnel),
Standard tunnel- E-II, S T4 112-113
T e c-Iv, 10 53 98
*Stella-Independence===e=m=e=m- D-III, 20 =emcecce-- 87
*Stem-Winder-- - . 63
#Stevens(?)- - E-1V, 4 cemmemmmes ceemeea—ea———
*Stevens vein--=~ - =  B=III, 47 o—cccccca-- 33
*Sub Treasury - E=II, 4§  ceccemeces ccccccceeee- -
#Summit-mm=—————— m==  F=III, 6  =ccocccoee —oeen —— -
Sunburst and New England(?) B=III, 43 =vecccccaa-
(see New England and
Sunburst(?) mines).
Sunshine~=cececcmccucnccnaccna" D-III, 18 46 83
*Surplus = B=III, 7  =cocccu--- 33
Sutro (Comstock) tunnel (see c-III, 1 10, 15 =—cccmeeee ———

Comstock vein).
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Mine, prospect, or vein coordinate Map figure Description
No. No. page No,
Syndicate vein-e-cecccccccccn-- D-1IV, 2 60, 61, 62 94-97
Tabor shaft (see Tabor vein)=-- B-III, 29 ~cccc—ca--
Tabor tunnel (see Tabor vein)-- B-III, 30 -——-
Tabor vein-=--- -- - 3, 7-8 16-17
(Teddy Bear) Panama tunnel (see B-III, 19 15 cecccmccneaa -
Panama group).
Tim Tarsney (see Eagle vein)=== E-III, 12 eccccmcccmc acccccacaacaao
(Tinker) Central America------- B-III, § 5 21
Tom Moore-~ B-IV, 1 28 61
*Tomahawk-- - E-II, 12 -
Torrey tunnel-- - F-III, 11 50 85
kTorrey 2---- --- E-III, 21
kTreasury-=-eee=- e E-I, 7 -—
United tunnel-sececcccccccccaan A-III, S 17 30-31
*University--- - F-I, 2 comccmccnen ceocmmcccsaeaa
Upper Almaden adit (see E-II, 2
Almaden),
Upper Bellevue (see Bellevue- A-1V, 3 20 cmemccccmece-
Hudson),
Upper Dexter adits (see B-III, 21 1l cccmeme ——————
Dexter).,
Upper Kent (see Earl of Kent D-III, 29  <w=cscecme-
 group).
Upper West End(?) (see West D-III, 4 -
End(?)).
*Venice- -- F-II, 5 -
(Veta Grande) Albro shaft (see D-III, 15 30, 31
also Albro).
Virginia (see Golconda E-II, 8
tunnel).,
Virginia(?) vein (see Golconda ——— -
tunnel),
#Wall Street-=- = B-IV, 19  cecccmcema- 63
Washington tunnel-~-w-- ———emea—- E-II, 13 75 11y
~
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Mine, prospect, or vein coordinate 2P figure Description
No. No. page No,
*Washoe- A-III, 1 -
Watt Stemble mine~=-«- ~mmmweeee  B-IV, 17 29 61-62
West End(?)-=wa=a - - 47 83-84
West Golconda(?) shaft (see D-II, 4 st ————————
Golconda tunnel),
tWestern(? )==cemencancaancaaaaa E-I, 8 =  ecccccaea- 115
Western Syndicate (see D=III, 33  <ceccccccas ccccccccmaee-
Syndicate vein),
Wheeler shaft (White vein) (see B-III, 11 3 commmecmeeea.
White vein),
White vein-~ 4, 5, 8 13-15
(White vein) Schwarz shaft (see B-III, 9 3, 4 mmcmcaee- ————
White vein).
(White vein) Schwarz shaft-- B-III, 10 3, § comecccocceae
6th-level adit (see White
vein),
Wild Wagoner- — D-I1I, 9 —————————— 84
Wolverine- B-I, 1 36 76
%Yellow Jacket(?)ewamenuuuanana E-I, 6 B —————————
Young America adit (see Young B-III, 26 12 cmcmmeea —————
America vein),
Young America crosscut (see B=-III, 51 ~cecccccae —ce- ——mmm————
Young America vein).
Young America shafts (see Young B-III, 27 16 ==cemccacceae
America vein). '
Young America vein- 12, 16 27-28
Young America West shafts (see B-III, 28 cecmec=cca-- -
Young America vein).,
UNKNOWN
No., C4-3-- A-II, 1 9 31
*Cly-10-~ A-II, 3 —cmmeeee - 33
*C5-14 - - B-II, 6  =—c=—e ———— 33
#C5=16mmmmmmmmmmea——ae B-III, 6  =mm=—m—=e——= 33
#C5-21-—~ B-II, 8  =-ceceeaee- 33
#C5-22w== -—— B-II, 9  =-ccemeea- 33
*C5-2Ymmmmomcmamccmmee  BaII, 7  =-ceccea-a 33
C6=YS~cmmnmnnnncacana - B-II, 2 36 76-77
*G452--~ = E-II, 17  =;;eccccoc  cocaccmaccaac
Gl Hmmm g -~ D-II, S 51 85-86
G6UY3 === EE— D-II, 17 37 77



UNITED STATES DEPARTMENT OF THE INTERIOR OPEN FILE REPORT 1967
GEOLOGICAL SURVEY :

Mines and prospects, Lawson-Dumont-Fall River district
Clear Creek County, Colorado
By
C. C. Hawley and Frank Baker Moore

Prepared on behalf of the U.S. Atomic Energy Commission

Introduction and summary of geology

The Lawson-Dumont-Fall River district is in the Front Range mineral
belt. It is west of the Central City district, which has been described
by Sims, Drake, and Tooker (1963); west of the Idaho Springs district,
described by Moench and Drake (1966); and north of the Freeland-
Lamartine district and Chicago Creek area, described by Harrison and
Wells (1956; 1959). Locations of these districts are shown on figure 1,
This report supplements U.S. Geological Survey Bulletin 1231 on the
general geology and ore deposits of the Lawson-Dumont-Fall River
district by C. C. Hawley and Frank Baker Moove (1967).

The task of obtaining accurate 1nformatlon about an old mining dis-
trict is a difficult one. It was made easier in the Lawson-Dumont-Fall
River district by many residents and former miners. Mel White, Frank
Jones, Ed Rice, and the late P, P. Barbour and Henry deLinde furnished
us with maps and other useful data on the mines, and J., Price Briscoe
furnished us with records from the Idaho Springs Sampling Works. Others,
particularly Joseph Allaria, W. E. Anderson, E. B. Dingle, and Arthur
McCrea, helped us with names and histories of many old properties.

Gold, silver, copper, lead, zinc, and uranium ores valued at more
than $3,675,000 have been produced from the district., The production
data that are recorded in the tables are, unless otherwise noted, from
the U.S. Bureau of Mines, and are published with their permission.,

The Lawson-Dumont-Fall River district is largely underlain by meta-
morphic and igneous rocks of Precambrian age (table 1). The gneissic
rocks which comprise the metamorphic series were folded, strongly meta-
morphosed, and locally faulted in Precambrian time, The youngest of
the Precambrian igneous rocks are only locally deformed.

During the formation of the Rocky Mountains in early Tertiary time,
more than’l billion years later than the main Precambrian events, the
district was elevated, strongly faulted, and intruded by a complex se-

ries of igneous rocks commonly called porphyries (table 2 and fig. 2).
—
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Near the close of the period of formation of the igneous rocks, veins
containing gold, silver, and base-metal minerals were deposited in the
fissures which had largely formed in the Tertiary Period.

The veins of the area can generally be assigned to three groups
(fig. 2): (1) pyritic veins valued chiefly for gold and generally of
low grade, (2) galena-sphalerite veins valued for base metals and sil-
ver, and (3) veins of mixed mineralogy, termed composite, which locally
contain gold, silver, or base-metal ores. Another group, the veins of
unknown type, are the limonitic veins formed by oxidation of sulfide
veins; they are exposed only in shallow workings, and the original sul-
fide mlnerals are unknown, Some other veins, partlcularly those at the
fringe of areas containing the galena—sphalerlte veins, are nearly bar-
ren. In general, the galena-sphalerite veins are exposed in the western
and northern parts of the district, where they crudely bound a large
area containing veins of pyritic or composite type which are exposed in
the southeastern part of the district.

Some veins of pyritic, composite, or galena-sphalerite type contain
pitchblende and secondary uranium minerals. The most important uranif-
erous veins are exposed in the Almaden, Golconda, and Mary mines in the
Fall River area, and in a few mines near Lawson, particularly the
Jo Reynolds and Bellevue-Hudson,



Table l.--Precambrian rocks of the Lawson-Dumont-Fall River district,
listed in probable order of decreasing age

Rock units

Description

Remarks

1.

5.

Biotite gneiss--

Quartz gneiss---

Calc-silicate
gneiss,

Amphibolite~-==-

Microcline-
quartz-
plagioclase-
biotite gneiss
(termed micro-
cline gneiss).

Gray, fine to medium

grained. Most common
varieties are biotite-
quartz-plagioclase
gneiss and sillimanit-
ic biotite-quartz
gneiss, Less common
types are garnetifer-
ous biotite gneiss and
hornblende-biotite
gneiss.

Light gray to greenish

gray, fine grained,
poorly foliated.

Three main varieties are

distinguished: one
contains abundant
epidote, locally:with
garnet; a second vari-
ety is hornblendic;
and the third, termed
garnetiferous gneiss,
is composed mainly of
quartz, garnet, horn-
blende, and magnetite.

Dark greenish black to

black and white, poor-
ly foliated. Consists
mainly of hornblende
and plagioclase,

Leucocratic quartzo-

feldspathic gneiss,
medium grained.

Interlayered on a small

scale; locally layers
of a mineralogic vari-
ety, such as biotite-
quartz-plagioclase
gneiss, are thick
enough to map
separately.

The biotite gneiss,

quartz gneiss, and
calc-silicate gneiss
together are approxi-
mately lithologically
equivalent to the
Idaho Springs Forma-
tion of Ball (1906).
In many places the
biotitic units contain
thin layers of granit-
ic material,

The garnetiferous gneiss

forms the walls of
uranium-bearing veins
in the Fall River
area,

Closely associated with

the microcline gneiss.,

Granite gneiss or quartz

monzonite gneiss of
previous reports on
the area.

Relations diagnostic of

any age difference of
units 1 through 5 are
unknown.,



Table 1l.--Precambrian rocks of the Lawson-Dumont-Fall River district,

listed in probable order of decreasing age--Continued

Rock units

Description

Remarks

6. Quartz diorite
gneiss,

7. Granite gneiss
and pegma-
tite,

8., Granodiorite----

9. Quartz
diorite .

Biotite=-
muscovite
granite,

10.

Granite
pegmatite,

1l.

Gray, fine to medium
grained; granoblastic,

Leucocratic, medium to
coarse grained; equi-
granular to pegmatitic
in texture,

Bluish-gray, medium- to
coarse-grained, equi-
granular to porphyrit-
ic rock, Moderately
foliated. ’ ‘

Dark-gray equigranular
rock, moderately to
poorly foliated.

Tan to brown, fine to
medium grained,-
seriate, porphyritic,
Medium-grained tabs
composed of Carlsbad-
twinned microcline,
Poorly foliated.

Probably several
varieties.

Forms phacolithlike
bodies to the Lawson
and Bald Mountain syn-
clines, and is inferred
to be a metaigneous
rock.

Forms conformable layers
and lenses, particu-
larly with the biotite
gneiss,

Biotite gneiss with abun-
dant granite gneiss and
pegmatite was mapped as
migmatite.

Probably correlative with
the Boulder Creek
Granite of lovering and
Goddard (1950).,

Correlative with the type
Silver Plume Granite,




Table 2.--Tertiary porphyries of the Lawson-Dumont-Fall River district,

listed in order of decreasinf agre

[Classification and data on radicactivity from Hells (1960)]

GROUP 1
Hornblende granodiorite porphyry
and related rocks

GROUP 2
Quartz monzonite porphvry
and related rocks

GROUP 3
bostorite porphyry and
rclated rocks

Eornblende granodiorite porphyry:

Gray, seriate porphyritic tex-
ture, Plagioclase tabs as much
as 1 inch long, smaller pheno-
crysts of potassic feldspar,
augite, and hornblende, Aver-
age radioactivity, 0,0020 per-
cent eU.

Stock and small dikes in the
Fall River area.
biotite granodiorite porphyry:

Light greenish gray, seriate
porphyritic texture., Pheno-
crysts of plagioclase, quartz,
and biotite. Average radio-
activity, 0,0023 percent eU.

Stock in Fall River area and
small dikes.

Biotite-quartz monzonite

porphyry: Light-gray rock
characterized by quartz and
plagioclase phenocrysts,
Average radiocactivity,
0,0020 percent eU,

Dikes north of Dumont.

Biotite-quartz latite porphyry:

Tan to pray, small biotite
phenocrysts. Average radio-
activity, 0,0061 percent elU,
Small dikes in the south-
western part of the district.

Ouartz monzonite porphyry:

CGray, scattered pray and
white plagioclase pheno-
crysts as much as three-
fourths inch long in an
aphanitic groundmass,
Average radiocactivity,
0.0037 percent el.
llumerous dikes.

Carnctiferous Lostorite porrhyry:

Spotted white anu reddish Lrewn,
white feldspar phenccrysts and smell
dark pherocrysts of sfaruet and pyrex-
ene, fverare radioactivity,
0.004 percent e,
Small dikes.
Bostonite porplyry: Fink, sparsely

porpiiyritic rocd . ‘fverare ravioac-
tivity, 0,CGLE percent eU,
Small pluter in upper York CGuich
area and small dikes,
Trachytic pranite porphyry: White arc

lignt red; roundec {elcspar phenc-
crysts about pearnut size, £veragc
radioactivity, 0.0047 percent el.
Smalil dikes near the mouth cf Fall

River; crie larpe partly concordant
pluton and larre dikes in the part of
the arca west cof Dunont.

Zuartz bostorite porshyry: Lilacs

small white feldspar phenocrysts.
fverage raciocactivity, 0.011 percent
el,

Irregular pluton scutheast of

mont; related dikes trend west as
far as Lawscrn and cast rearly tc
Trail Creck. Cther dikes in the Fall
River area and rorthwest of Lawson,
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Production

Total production of the district cannot be accurately determined
because of lack of records for many years. We have, however, gathered
data from all available sources, so that the records are as complete as
possible. Of these sources, the only government records showing yearly
production by individual mines are those of the Director of the Mint
for the years 1887-92 (Kimball, 1888-89; Leech, 1890-93) and of the
U.S. Bureau of Mines from 1901, In addition, the mint reports for the
years 1881-85 (Burchard, 1882-85) give production for small lots of
ore shipped from various mines. Other sources of information include
Corbett (1879), Callbreath (1839), and records of the Idaho Springs
Sampling Works furnished by J. Price Briscoe. Fossett (1880) gave
interesting accounts of some of the mines of the district and adjacent
districts, and gave production figures for all mines that to 1880 had
produced over $500,000, Callbreath (1899) reviewed the mines of Clear
Creek County and gave estimated total production to 1899 for a consid-
erable number of mines, These estimates were apparently made on the
basis of reports from mine managers and mine owners and, in most cases,
are believed to be fairly reliable, Bastin and Hill (1917) estimated
production for many mines from data available at the time of their
survey.

Where the production was given in pounds or ounces of metal, or
where it could be converted to weight, we recalculated the value on the
basis of $35.,00 gold, $0.90 silver (both per Troy ounce); and $0.30
copper, $0,15 lead, and $0.12 zinc (per pound). As recalculated, the
value of production reported in government records exceeds $3,675,000,
The total value of production probably exceeds $7,000,000.
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Mine descriptions

About 300 mines, prospects, or veins are described in this report;
this total includes most of the large well-known mines. Probably at
least as many small, inaccessible, or historically unidentified mines
are not described. The amount of geologic and historical material in
the text on any particular mine depends on the importance, accessibil-
ity, and historical records of the mine, Because most mines are at
least partly caved and their production records incomplete, most of the
geologic and historical descriptions are likewise incomplete.

The mine workings in the district most likely to be accessible are
the long crosscut adits (locally and in this report called tunnels) and
the drift adits which have only small amounts of stoping. Most of the
shafts are now caved.

The mines are grouped by area, and the larger and more important
in each area are described first, Data on some small mines and pros-
pects are summarized in tables 4%, 11, 13, 16, and 20, The locations of
all mines discussed, together with those of most other mines or pros-
pects, are shown on figure 2, on which the mines are listed by coordi-
nates, An alphabetical list follows the list of illustrations. This
list shows the names of mines, prospects, or veins, and their coordinate
locations on the district map, the pages' of this report on which their
descriptions start, and the numbers of the illustrations, if any, refer-
ring to them., Mine names which have.been assigned from indefinite
reports are queried; unnamed mines described in the text are given the
field mapping station number (for example, Unknown No., C6-u45),



Lawson area, north of Clear Creek
Larger mines in the Red Elephant group

The major mines in the Red Elephant group are the Boulder Nest-
Free America, White, Tabor, and St. James. The largest of these, the
Boulder Nest-Free America and White mines, yielded a large production
of high-grade silver ore from 1877 to about 1885, and have yielded
smaller amounts since that time., The total value of production from
the mines recorded in government records is more than $300,000, The
total, based on estimated production, is more than $1,600,000, and this
estimate is believed to be conservative--Callbreath (1899, p, 195)
estimated production at $2,000,000,

The major period of development of the mines near Lawson began in
1876, when D, E. Dulany traced rich silver-bearing float to the Boulder
Nest-Free America vein (Fossett, 1880, p. 383). The other important
veins were discovered or developed soon afterward. The Boulder Nest-
Free America mine was producing ore in 1877, and the White mine, after
litigation (Fossett, 1880, p. 384), in 1878, The Tabor was opened and
productive at least by 1881 (Burchard, 1882, p. 373)., The veins were
mined rapidly, however, and so the major period of production was short
lived-~-for the Boulder Nest and White, 1877-85; for the Tabor, 1881-92,

The oldest and most productive workings of the Red Elephant group
are shafts and adits on Red Elephant.-Hill, north of Lawson. Two long
crosscuts, the Commodore and Tabor tunnels, were driven to intersect
the veins at depth.,

The driving of the Commodore tunnel began in 1900, following the
consolidation of the large and small mines of the area into the Red
Elephant group. The tunnel was completed in 1907 (Charles Johnson,
oral commun., 1954), Small shipments of good-grade ore were made from
1907 to 1911, and larger shipments from 1938 to 1947, Ore shipped from
the Commodore tunnel came from various veins on the tunnel level, but
mostly from the connecting 13th level of the Schwarz shaft (White vein).
The upper shafts and adits have been worked to only a small extent
since 1900,

10 (10a follows)



The workings of the major mines of the Red Elephant group are known
to be fairly extensive, as there is at least 2 miles of underground work-
ings on the White and Boulder Nest-Free America veins. Coverage by engi-
neers' maps ranges from nearly complete on the tunnel workings to nothing
on the Boulder Nest-Free America shaft workings. Figure 3 is a compila-
tion from several sources, and shows plans of adits and tunnels, locations
of shafts, and locations of some of the more important claims. No longi-'
tudinal sections are available for workings on the White or Boulder Nest-
Free America veins,

Boulder Nest-Free America vein

The Boulder Nest~-Free America vein was opened by four main shafts
and several short crosscuts. From west to east, the main shafts are the
Bush Willis (B-III, 1), Boulder Nest (B-III, 2), Free America (B-III, 3),
and Free America Extension (B-III, 4), (See fig. 2.) Information on
these shafts is summarized below:

Altitude Depth Number
Shaft of collar P of Remarks
(fFeet) levels
Bush Willis~-- 9,016  —==w- ————
Boulder Nest-- 9,023 500 8 Level at 500 feet by Fossett
L -(1880, p. 384),
Free America-- 8,985 550 8 Levels at 100, 160, 220,
280 feet by Corbett (1879,
p. 149); at 550, 600 feet
by Fossett (1880, p. 382
and 384),
Free America 8,782 350 4 1st level connects with 3d or
Extension., 4th level of the Free
America shaft.
.~

10a (11 follows)



The vein was also cut in the Commodore tunnel at about 2,730 feet from
the portal. As far as known, the shaft workings and the tunnel work-
ings on the vein are not connected. The only places where the vein is
now exposed are in a caved stope just west of the Boulder Nest shaft
and in shallow shafts west of the Bush Willis,

Two of these shafts or mines, the Boulder Nest and Free America,
were particularly productive, According to Fossett (1880, p. 383-385),
the Boulder Nest-Free America vein produced large amounts of ore from
1877 to 1880: In 1877 the Free America mine yielded ore valued at
$100,000; in 1878, at $60,000. The Boulder Nest's yield in 1877 "was
$116,133 currency value, or nearly $110,000 coin.," This production
came mainly in the 3 months at the close of the year from 718.5 tons
of ore averaging $137.50 per ton, and 391 tons averaging 37.5 oz silver
per ton (more than 113,000 oz silver)., In 1878 the "actual yield of
silver from the Boulder Nest must have exceeded $230,000 for the
receipts from sales of ore were $157,000." The total yield to March 1,
1879, of both the Free America and Boulder Nest mines "is given as
$508,980 currency: an average of lu4 1/8 tons of ore and $29,940 month-
ly. Of this, the Free America gave 31 4/5 tons monthly, averaging
150 ounces of silver." The total production of both mines for 1877-80
was estimated at $650,000 (Fossett, 1880, p. 584). It is likely that
this figure was based entirely on the value of the silver produced.

Other mine workings on the vein also produced ore. For example,
the Free America Extension, which at .the time of Fossett's report was
under separate ownership, produced ore valued at $28,000 in sinking
140 feet and drifting 40 feet,

From 1880 to 1885, the production from the vein must have been
large, but data are not well documented. The Boulder Nest, Bush Willis
(the shaft west of the Boulder Nest), Free America, and Free America
Extension shafts are mentioned in various reports by the Director of
the Mint (Burchard, 1882-85) as producing ore, but no production figures
are given. Still later mint reports, for the years 1888 (Kimball, 1889)
and 1890 (Leech, 1891), recorded a small production from the Red
Elephant mines (12,509 oz silver and 63,543 1b lead), which probably
included some production from the Boulder Nest-Free America vein.

The value of production from the vein during the period 1877-1900
is estimated to have been at least $800,000. Since 1900, production
has been negligible. Some ore may have been produced in the 1930's
from a short crosscut that goes into the vein from the west side of the
Boulder Nest dump, but little ore has been mined from the Boulder Nest-
Free America vein on the Commodore tunnel level.

Wallrocks along the Boulder Nest-Free America vein, judged from
exposures near the vein and from rock fragments in the dumps, are
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mainly microcline gneiss, biotite gneiss, biotite-muscovite granite,
and amphibolite, Judged from the surface exposures, the rock exposed
in the upper levels of the Boulder Nest and Bush Willis shafts was
dominantly microcline gneiss, and that in the upper levels of the Free
America shaft, biotite gneiss, Bastin and Hill (1917, p. 334) showed
"granite gneiss" (probably microcline gneiss) along the vein on the
Commodore level.

In shallow shafts west of the Bush Willis shaft the Boulder Nest
vein strikes N, 50°-55° E, and dips from 70° N, to vertical., East of
the Boulder Nest shaft the strike swings more to the east. On the
Commodore level the vein strikes nearly N, 55° E. and dips steeply
north,

The vein exposed in the shallow workings west of the Bush Willis
is a fracture zone 3-4 feet wide. In the caved stope just west of the
Boulder Nest shaft it is at least 10 feet wide, and consists of altered
wallrock cut by several oxidized veins, Apparently the vein in the
Free America workings was much wider, but the high-grade vein or smelt-
ing streak was generally smaller. The Colorado Directory of Mines
(Corbett, 1879, p. 134, 149) says that the vein in the Boulder Nest was
4 feet w1de and that the hlgh-grade part ranged in width from 1 to
3 feet. The Free America vein was as much as 35 feet wide, and the
high-grade part ranged from 4 to 20 inches in width, Fossett (1880,

p. 383) reported that a crosscut driven in vein material on the second
level of the Free America for a distance of 36 feet penetrated no vein
walls,

The widening of the vein in the Free America may have been due to
the change in strike of the vein., The vein swings eastward between
the Boulder Nest and ‘Free America shafts at a place very near the pro-
jected contact of biotite gneiss and microcline gneiss, suggestlng,
perhaps, that the change in strike and widening of the vein were caused
by the different competencies of the two types of gneiss.

Production figures and dump specimens suggest that the ore was a

_galena-rich lead-zinc type. It resembled other Lawson ores in having

a carbonate-quartz and, locally, barite gangue, but the ore was prob-
ably richer in galena than were some veins, such as the American
Sisters and Jo Reynolds. The silver content was high, probably averag-
ing more than 100 oz per ton, Discrete silver minerals (members of the
polybasite-pearceite series) occurred in the veins along with argentif-
erous chalCOpyrlte, tennantite, sphalerite, and galena(?). Polished
sections of specimens from the Free America and Bush Willis dumps show
the following paragenetic sequences:

Free America dump: Pyrite, sphalerite, chalcopyrite, tennantite,
and galena.
Bush Willis dump: Sphalerite, chalcopyrite, tennantite, and
polybasite-pearceite, some chalcopyrite,
-~ and galena.,
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In addition to galena-rich silver ores, the Boulder Nest-Free
America vein locally contained low-grade pyrite-carbonate-quartz-rich
vein material, and only small amounts of galena and sphalerite. This
material is abundant in the dumps west of the Bush Willis shaft, and
probably was the chief constituent of the vein on the Commodore level
(vein D and vein in west drift at 2,730 feet (Bastin and Hill, 1917,
P 335)).

White vein

Little of the undoubtedly extensive production of the White vein
is recorded. It is known that both the Schwarz shaft on Red Elephant
Hill and the Wheeler shaft east of Young America Gulch produced ore,
and Fossett (1880, p. 384) reported production for 1878-79 as more than
$100,000, Burchard (1882-85) noted that lease blocks in the White were
produc1ng good-grade ore, and he (1884, p, 261) cited one lease block
as producing $20,000 worth in 1883,

According to Charles Johnson (oral commun., 1954), of Lawson, part
of the White vein was stoped in about 1912 from the 13th level to prob-
ably the 10th, and at least 1 carload of good smelting ore was shipped
per month., Evidently much or all of this production was not recorded.
At least some of the recent (post-1937) production from the Commodore
tunnel came from the White or closely related veins on the 13th level
of the Schwarz shaft; ore valued at about $53,000 was produced from
this level of the Schwarz shaft in 1942, The total production of the
workings on the White vein is estimated to be at least $500,000,

The White vein was developed by the Schwarz shaft (B-III, 9) on
Red Elephant Hill, a connecting drift adit (6th level or Cleary adit) in

Young America Gulch (B-III, 10), and by the Wheeler shaft (B-III, 1l)
and the Desbro or Horatio Pavker crosscut (B-III, 34) east of Young
America Gulch. A rather large dump between the Schwarz shaft and the
Boulder Nest vein is probably from a second shaft on the White vein on
Red Elephant Hill, and a Desbro shaft is reported, but was not found,
in Young America Gulch. The most easterly workings on the vein are. a
shallow shaft(?) and short drift adit about 100 feet southeast of the
Wheeler shaft.

The Schwarz shaft is about 585 feet deep, and has 13 main levels;
the 13th is 135 feet vertically above the Commodore tunnel level, and
is connected with the tunnel workings by three raises. The White vein
is presently accessible only in the 6th-level adit (fig. 4#) and in the
Desbro(?) crosscut (fig. 5).

The wallrock on the hanging wall of the White vein in the 6th-level
adit is predominantly biotite gneiss, but contains some granite gneiss
and pegmatite. The rock on the footwall is highly altered, but is most
likely biotite gneiss. The rock in the Desbro or Horatio Parker mine
is likewise predominantly biotite gneiss,

~—
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The White vein is on a strong generally west-northwest-striking
fracture zone, On maps of the Commodore level, it seems to cross the
strong northeast-striking Boulder Nest-Free America vein; the westward
continuation of the White possibly is the Lulu vein,

The White vein as exposed in the 6th-level adit (fig. 4) strikes
generally N, 75° W,., and dips 39°-75° NE, As shown on Bastin and
Hill's map (1917), the vein strikes east to N, 55° W, on the 13th level,
and the White vein in the Desbro or Horatio Parker mine (fig. 5) strikes
N, 62° W, and dips u46°-64° NE,

The vein in the 6th-level adit is metalized to some extent through-
out its exposed length (340 feet), but most of it consists mainly of
fine-grained quartz, carbonate, and highly altered wallrock. The veins
exposed on the hanging wall from the portal to the winze are as much as
1 foot wide; they are partly oxidized, and contain remnants of galena--
sample 4 (flg. 4) assayed 83 oz silver per ton over a l-foot width. A
thin vein that joins the main and hanging-wall veins at a distance of
65 feet from the portal is composed of solid galena, chalcopyrite, and
sphalerite, and thin veinlets in the main-vein zone between 70 and
120 feet show the same mineral assemblage. The vein was overhand stoped,
and hence is poorly exposed from 260 feet to the caved part at 340 feet,

The vein as exposed in the Commodore tunnel and on the 13th level
of the Schwarz shaft was described by Bastin and Hill (1917,
ps 335-336), At the time of their survey the White vein on the tunnel
level was exposed in two short drifts and was barren. The vein on the
13th level "* % % is a fracture zone varying from 3 inches to 4 feet
in width ®# % %, In places the vein consists wholly of crushed wall
rock, but elsewhere it shows galena, pyrite, and some chalcopyrite and
sphalerite in a gangue of quartz, siderite, and barite, The sulfides
and their gangue form in places sharp-walled veinlets but elsewhere
grade gradually into altered wall rock, Small amounts of gray copper
intergrown with galena as an original mineral are reported from this
vein., Some bornite is reported from the thirteenth level,

"Although the ore from this level *# % % is in general very fresh
in appearance it is interesting to record the occurrence of crystals
of secondary chalcopyrite and of a black brittle sulfide, which is
probably pearceite.," Bastin and Hill (1817, p. 336) also reported
several sampling-works assays for ore from the 1l3th level., Average
grade for these samples, which totaled about 100 tons, was 114 oz
silver per ton, 19.5 percent lead, and 9.4 percent zinc,

At least two veins in addition to the White vein are exposed in
workings on the 13th level of the Schwarz shaft. An east-northeast-
striking vein, which has been called the Flat Iron, is exposed in a
short crosscut west of the Schwarz shaft (fig. 3, and inset on fig. 8),
and a west-striking vein is exposed in a crosscut east of the shaft and
also farther north in the Flat Iron(?) crosscut, This second vein was
mined in 1942 (William Huleatt, oral commun., 1955); it probably is
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a split off the hanging wall of the White vein. The grade of ore mined
was considerably lower than that reported by Bastin and Hill for the
13th level: the average grade of the milling ore from the hanging-wall
vein was 4,88 oz silver per ton, 4.28 percent lead, and 0.77 percent
zinc; a small lot of smelting ore assayed about 33 oz silver per ton,
30.3 percent lead, and 8 percent zinc,

St. James vein

The St. James vein was opened by a series of shafts, now completely
caved, a drift adit, and the Tabor and Commodore tunnels. The oldest
workings are two of the shafts (B-III, 36, 37), which, according to
Callbreath (1899, p. 210), were 168 and 300 feet deep., The vein was
accessible at the time of this survey only in the St. James adit
(B-III, 33) (fig. 6) and in the Tabor tunnel (B-III, 30) (fig. 7).

The production of the St. James vein is not known. Webster (1924)
estimated from company records that it was $100,000, Probably some of
the production recorded from the Commodore Tunnel in 1907-11 came from
a lateral on the St. James vein west of the tunnel.

The rock exposed in the St, James adit is highly altered; it appar-
ently is biotite gneiss, variably migmatized, and granite gneiss and
pegmatite. The biotitic layers generally strike slightly west of north;
biotite-quartz-plagioclase gneiss and granite gneiss and pegmatite lay-
ers are displaced by the vein fissure, The wallrock along the vein in
the Tabor tunnel is mainly biotite gneiss.

The strike of the St. James vein ranges from about N. 56° W. to
due east; the vein dips steeply to the north and thus belongs to the
same fracture set as the northwest-striking White and Tabor veins. As
shown by displacement of rock layers (fig. 6), the vein is definitely
in a fault; the apparent motion is north wall west relative to the
south wall, This apparent motion could have resulted from gravity-type
faulting, but, because the vein is stronger in its more West-strlklng
parts, lateral motion in the direction of apparent displacement seems
likely. In the Tabor tunnel the vein is intermittently mineralized for
130 feet east and 100 feet west of the tunnel, where it strikes about
N. 64° W,, but is barren in both the east and west ends of the drift,
where it strikes N. 56°~60° W, In the St. James adit the vein is well
mineralized near the portal, where it strikes N. 80° W., and again at
about 350 feet from the portal, where it strikes about due west, but is
less well mineralized where the strike of the vein is more northerly.

The well-mineralized vein exposed near the portal of the St. James
adit is as much as 1 1/2 feet wide, and contains solid veinlets of
galena, sphalerite, and chalcopyrite as much as several inches wide; it
is partly oxidized, Two samples from this part of the vein (see fig. 6
for locations) assayed:
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Equivalent

Sa:ple Width uranium Gold Silver Copper Lead Zinc
O (percent) (oz per ton) (percent)
2 1.0 ft 0,001 0 0.70 0.03 2.49 0.88
3 S in, .001 .10 32.84 .72 1.96 49

The vein at 350 feet from the portal is largely stoped out, but a
3-inch vein in the hanging wall near the west end of the stope consists
entirely of intergrown chalcopyrite, galena, and sphalerite., One sample
assayed 0,14 oz gold per ton, 22,78 oz silver per ton, and about 5 per-
cent copper, 20 percent lead, and 9 percent zinc., The part of the vein
between the well-mineralized parts consists of minor amounts of galena,
sphalerite, and chalcopyrite in small pyrite- and carbonate-rich veins,

On the Commodore tunnel level, the St. James vein is cut 2,240 feet
from the portal in the presently inaccessible part of the mine. An old
map of unknown origin shows a 200X40-foot stope on the vein west of the
tunnel, A vein exposed in the crosscut that leaves the tunnel
1,830 feet from the portal has been considered as being the St. James,
but it is more likely the Tabor,

Tabor vein

The Tabor vein was opened by a shaft that had three main levels
(B-III, 29), and by a sublevel that.is connected to the Tabor tunnel
(B-III, 30) (fig. 7); a second shaft, known as the Tabor East, may be
in the area of the Young America West shafts (B-III, 28),

Production of the Tabor mine, as given in mint reports (Kimball,
1888-89; Leech, 1891, 1893), was:

Y Gold Silver Lead h
ear (ounces) (pounds)
1887 —=waa ———— 15,520 64,736
1888~==wa 2.5 5,000 10,000
1890----- ———- 12,628 39,900
1892-mmm- ———- 125,000 = =ee-e-
Total-- 2,5 158,148 114,636

The only recorded recent production from the mine was for 1922
and 1923, when 15.24 tons of ore shipped to sampling works contained
0.03 oz gold, 384 oz silver, 3,705 1b lead, and 2,205 1lb zinc. Value
of all recorded production is about $161,000, and the production of
the mine is estimated to have been at least $200,000.,

The wallrock exposed at the collar of the Tabor shaft is quartz-
diorite gneiss, and this rock probably was the major rock unit in the
upper shaft workings of the mine. On the tunnel level, biotite-
muscovite granite. forms most of the north wall of the vein, and quartz
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diorite gneiss the south wall.

The Tabor vein as exposed in the Tabor tunnel strikes N, 49°-58° W,,
and dips 50°-60° NE. It is poorly exposed on the tunnel level, but con-
tains dark sphalerite in a quartz-carbonate gangue near the west end of
the drift., The vein in the Tabor East shaft was reported (W, E. Anderson,
oral commun., 1954%) to contain a good body of sphalerite-rich ore which
was not mined,

Near the west end of the now inaccessible second level of the main
shaft, a short crosscut is supposed to go to the Silver Coin vein
(fig. 3).

Commodore tunnel

The Commodore tunnel (B-III, 52) is a straight crosscut about
3,500 feet long that trends about N, 41° W,; short laterals have been
driven both east and west of the tunnel (fig. 8). The portal is at an
altitude of about 8,165 feet. At the time of the survey (1954), the tun-
nel was accessible for only 1,950 feet., The Commodore tunnel intersects
the previously described Boulder Nest-Free America, White, and St. James
veins, possibly the Tabor vein, and also several unnamed veins or faults,
The composite mine map, figure 3, shows most of the tunnel workings;
figure 8 shows the geology of the accessible part of the tunnel, and an
inset on figure 8 shows the vein geology of the now-inaccessible and
more important part of the tunnel as mapped by Bastin and Hill (1917).
The veins in the tunnel level have not been very productive. Some ore
has been mined from the St. James vein, the Tabor(?) vein, a small vein
820 feet from the portal, and probably the Boulder Nest vein, but most
of the ore mined came from the White vein and other veins exposed on the
13th level of the Schwarz shaft (table 3). The old shaft workings on
the St. James, Tabor, and Boulder Nest-Free America veins are not con=-
nected with the Commodore tunnel level., If the shaft depths previously
given are correct, then there is about 350 feet of back from the tunnel
level to the bottom of the Boulder Nest shaft, and about 200 feet to the
bottom of the Free America shaft.

The wallrock in the first thousand feet of the Commodore tunnel is
composed predominantly of massive to poorly foliated quartz diorite
which is cut by small discordant bodies of pegmatite. From 1,000 to
1,950 feet, the wallrock is predominantly microcline gneiss and inter-
layered amphibolite. Foliation in the gneiss and amphibolite dips gen-
erally northwest, in contrast to the northeast dip of the poorly devel-
oped quartz diorite foliation.

Several veins and faults are cut in the accessible part of the tun-
nel (fig. 8), but only two have been mined to any extent. One of these
is cut at 820 feet from the portal; the second is exposed in the north-
east-trending crosscut that leaves the main tunnel at 1,830 feet. The
820-foot vein is about 6 inches wide, and, as seen in the back, consists
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mostly of dark sulfides; the same vein is barren in a short crosscut
driven from 860 feet. The second vein strikes N. 66° W., and dips
steeply to the north. As now exposed, it is mainly fault gouge contain-
ing fragments of galena, but, according to Charles Hull (oral commun.,
1955), the vein to the east contained sulfides in a zone as wide as the
drift, but pinched down again in an overhand stope. This vein is
thought by the authors to be the Tabor.

Suggestions for prospecting

The history of mining in the district and several features of the
vein and wallrock geology suggest that the major Red Elephant veins
possibly contain unmined or undiscovered ore bodies. During a period of
"tunnel fever," shaft operations were slowed or suspended pending driv-
ing of deep tunnels to provide cheap drainage and haulage of ore. Many
of the planned tunnels were never driven, and most of those that were
driven penetrated low-grade parts of veins, so that capital to drive
laterals and raises to connect with old workings was unavailable., Min-
ing and shaft sinking on the Boulder Nest-Free America vein stopped
abruptly. about 1885, but the Commodore tunnel was not finished until
about 1907, and then the shaft and tunnel workings were not connected.

Both the White and Boulder Nest-Free America veins continue to the
east and west of the mine workings; their total lengths are unknown. In
general, the western parts of the veins, particularly of the White vein,
are not believed to be as favorable as the eastern parts, because both
veins likely grade westward into nearly barren quartz-carbonate-rich
veins, (It should be noted, however, that at least some ore was mined
from the Kanawha vein, the westernmost probable continuation of the
Boulder Nest-Free America.) The Boulder Nest-Free America vein has not
been prospected east of the Free America Extension shaft, because the
vein is buried under thick glacial debris, The White vein has not been
traced eastward from the shallow mine workings just east of the Wheeler
shaft. Projected eastward, it should be penetrated by extending the
Tabor tunnel not more than 100 feet, In the Commodore tunnel workings,
the White vein has not been explored to any extent east of the tunnel,
and the "hanging wall" split of the White, which was mined in 1942 on
the 13th level of the Schwarz shaft, probably has not been explored at
all on the tunnel level, Projection of ore bodies in the Boulder Nest-
Free America vein to the tunnel level is more speculative, because lit-
tle is known of the lower shaft workings on this vein. Near the surface
the vein widens eastward as it changes strike from about N, 55° E. to
nearly east. The change in strike and widening of the vein takes place
near the intersection of the vein with the east-dipping contact of the
biotite gneiss with microcline gneiss, thus suggestzng a control of the
ore shoot by the change in rock type. If the shoot is controlled by
this change, then the projection of the shoot along the dip of contact
to the tunnel level would be under the Free America Extension shaft,
far to the east of any of the tunnel workings. Ore bodies on the
St. James and Tabor(?) veins are found both near the surface and in

~-~ _
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the tunnel workings, suggesting that the unexplored ground between the
old shafts and adits and the Commodore tunnel is favorable for
prospecting.,

Other mines on Red Elephant Hill and in Young America Gulch
Cleveland(?) mine

The Cleveland(?) mine (A-II, 2), developed by a drift adit and
winze (fig., 9), is about 1,700 feet N, 30° W, of the Boulder Nest shaft,
at an altitude of about 9,390 feet. A shaft west-southwest of the adit
(fig. 2) exposes the same vein, and a shallow shaft (B-II, 3), 450 feet
to the northeast, probably is on the same vein on the Dunderburg claim.
The mine has no recorded production.

The drift adit penetrates, successively, overburden, biotite-
muscovite granite, a layer of amphibolite about 100 feet thick, and
microcline gneiss, Foliation in both amphibolite and microcline gneiss
strikes northwest and dips steeply to the northeast. The vein, followed
by the adit, strikes about N, 60° E, and dips on an average 75° NW,; it
ranges in width from about 1 inch to 1 foot, and consists mainly of fine-
grained quartz and carbonate. Scattered grains of pyrite and galena are
visible megascopically in the gangue, and polished sections show, in
addition, tennantite and chalcopyrite. The vein exposed in the shaft
west of the adit is about 1l foot wide, and is composed of manganese-
stained limonite and quartz.

Flat Iron vein

The Flat Iron vein is opened by a shallow shaft (B-III, 12) on Red
Elephant Hill, about 250 feet northeast of the Schwarz shaft, and by a
tunnel or adit (B-III, 13) in Young America Gulch, south of the Free
America Extension shaft. As previously noted, the vein is also consid-
ered as being present north of the White vein, on the 13th level of the
Schwarz shaft. The adit in Young America Gulch was not certainly
located; according to old maps (fig. 3), it has two drifts--one (the
southernmost) on the Flat Iron vein, and the other on the Boulder Nest
or a branch vein in the footwall of the Boulder Nest. The vein exposed
in the shallow shaft strikes N, 43° E, and dips 55° N.; the vein in
the adit strikes more easterly. Apparently, the strike of the Flat
Iron vein is subparallel to that of the Boulder Nest, but the dip is
appreciably flatter, so the Flat Iron should join the Boulder Nest at
depth.

Mines east of Red Elephant Hill

The mines east of Red Elephant Hill in the Lawson area, like those
farther to the west, are on galena-sphalerite-type veins. The mines
have not been as productive as those on Red Elephant Hill; probably the
two most productive mines were the Orient and Young America,

~_.
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Central America (Tinker) mine

The Central America (Tinker) mine (B-III, 5) is in Black Gulch,
about 750 feet northeast of the Little Giant mine, at an altitude of
about 9,000 feet., It is opened by an adit that crosscuts S, 76° E, for
117 feet, and then swings S, 30° E, for another 40 feet to the vein,
which is followed for more than 200 feet by an east-trending drift
(fig. 5). The east end of the drift is now inaccessible. The only
recorded production for the mine was in 1936, when 2 tons of ore aver-
aging 0.1 oz gold per ton, 51 oz silver per ton, and 26 percent lead
was shipped. A small part of the vein, about 175 feet east of the
crosscut-drift intersection, has been overhand stoped.

The vein cuts through microcline gneiss interbedded with thin
amphibolite layers, For about 110 feet from the crosscut, the vein
strikes about N, 82° W,; it then swings nearly east, and continues on
this trend to the caved.east end of the drift., The vein is narrow,
ranging in width from 2 to 6 inches, but in most places it contains
galena and other metallic minerals., A galena-rich veinlet 1/2-2 inches
across, containing small quantities of chalcopyrite and sphalerite,
forms the footwall of the vein for about 125 feet, Assays of two sam-
ples of the galena-rich vein material are given on figure 5. Polished
sections of this ore indicate the common paragenetic sequence: sphal-
erite, chalcopyrite, and galena; but a section of a specimen from the
dump shows other minerals, and more complex relations. Galena in this
specimen is replaced by three sulfosalt minerals; one is isotropic, has
a brownish cast, and is probably tetrahedrite; the other two are highly
anisotropic, and have slightly different hardnesses--the softer of the
two is probably polybasite, and the harder, pearceite. The complete
paragenetic sequence shown in the polished section is sphalerite, chal-
copyrite, galena, and nearly contemporaneous pearceite(?), and then
polybasite(?) and tetrahedrite(?).

Comstock vein

Workings on the Comstock vein consist of two groups of mines sepa-
rated by a covered unprospected interval of about 1,000 feet., One
group (B-III, 8), about 400 feet north of the Panama tunnel, consists
of two short crosscuts to the vein (shown in relation to the Panama
tunnel on fig. 15); the second group consists of shallow shafts and the
Sutro tunnel (C-III, 1) (fig. 10). The Puzzler vein (C-III, 2), opened
by a shallow shaft, is probably the eastern continuation of the
Comstock vein,

The Comstock was one of the first veins discovered in the area;
Fossett (1880, p. 385) noted that it was producing ore from a shaft and
an intersecting tunnel, but did not give production figures, The mine
was apparently idle from 1900 to 1952, when 52 tons of concentrate
containing $3 oz silver, 6 1lb copper, and 2,315 1b lead was shipped.
(According to the miners (Charles Hull, oral commun., 1954), some
silver was lost~in milling.)
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The Sutro tunnel consists of a 350-foot crosscut, which is partly
on a barren fault, and a drift on the Comstock vein. The drift extends
more than 100 feet west of the crosscut, but is caved and inaccessible
to the east., A raise has been excavated 65 feet west of the crosscut,
and a small overhand stope extends about 40 feet west of the crosscut.

The tunnel exposes a variety of rock types. Most of the wallrock
is microcline gneiss and associated amphibolite. Near the portal the
foliation in the gneiss strikes about east, and dips north; about
250 feet from the portal the strike of the foliation swings to northeast.
The amphibolite and microcline gneiss are cut by biotite-muscovite gran-
ite of Precambrian age, and by trachytic granite porphyry of Tertiary
age. Both Precambrian and Tertiary rocks are displaced by the Comstock
vein fissure, and also by the barren faults exposed along the crosscut.

The Comstock vein exposed in the Sutro tunnel strikes generally
N. 46° W., and dips 38°-61° NE, In most places it is barren. A hang-
ing-wall split exposed near the crosscut contains fine-grained galena in
white quartz, and the small stope at the crosscut poss;bly was near the
intersection of this split and the footwall vein., The vein in the west-
ern part of the drift is about 1 foot wide, but is filled mainly with
carbonates. Mining in 1952 was from the raise 65 feet west of the cross-
cut; according to J. E. Harrison, of the U.S. Geological Survey (oral
commun., 1954), the vein was stronger where the vein fissure was
relatively steep.

Minor anomalous radioactivity was noted. in both the Sutro tunnel
and surface prospects. .Parts of the drift in the tunnel are slightly
radloactxve. owing to the Tertiary porphyry, and oxidized vein material
in the pit almost due north of the Sutro portal is very weakly radioac-
tive,

The Comstock vein where exposed in the western group of workings
(fig. 15) is much stronger than in the Sutro tunnel. In the accessible
western adit (crosscut), the vein zone, which strikes about N, 72° W,
and dips 54°-60° NE., is about 4 feet wide, and consists of distinct
footwall and hanging~wall veins separated by altered wallrock cut by
galena-sphalerite veinlets. The footwall vein averages about 2 feet
across, and consists of abundant limonite and numerous remnants of sphal-
erite and galena. The locations of three samples and assay results are
shown on figure 15.

Dexter mine

The Dexter mine, just east of Lawson, was opened by three adits,
The lower adit, or Dexter tunnel (B-III, 22), probably about 400 feet
long and at an altitude of 8,194 feet, and a short upper adit at approx-
imately 8,330 feet were caved in 1954, The middle adit (B-III, 21; also
approximate location for upper adit), at an altitude of about 8,300 feet,
was open; it has about 250 feet of workings on two veins (fig. 11).

~.

22



Quartz diorite gneiss probably constitutes most of the wallrock in all
three adits.

The portal of the middle adit is about on the intersection of two
veins, the Orient and the Dexter. The Orient vein strikes about
N. 85° E.,, dips steeply northward, and has been followed by a drift
about 130 feet long; it contains ore minerals only in places. The
Dexter vein strikes about N, 62° W., dips 45°-57° NE,, and has been fol-
lowed by a drift about 100 feet long; it has two distinct branches, and
one or the other contains sulfide minerals along most of the drift. The
northern branch of the Dexter vein is about 1 foot wide near the portal,
and consists of a partly oxidized galena-bearing veinlet on the hanging
wall, separated from a 1l- to 2-inch galena-quartz veinlet on the foot-
wall by wallrock cut by thin carbonate-galena veinlets., A chip sample
(sample 3, fig. 11) of this vein, taken across 1.l feet, assayed
0.001 percent equivalent uranium, a trace of gold, 5.96 oz silver per
ton, 13,19 percent lead, and 1,69 percent zinc. The northern branch
becomes small and poorly mineralized toward the west, but the southern
branch contains galena-rich vein material for at least 30 feet farther
west, A U-inch chip sample (sample 2) of the southern branch, contain- -
ing fine-grained galena, assayed 0.001l percent equivalent uranium, a
trace of gold, 0.50 oz silver per ton, 15.10 percent lead, and 1.04 per-
cent zinc, A grab sample (sample 1) of the Orient vein assayed
0.004 percent equivalent uranium, a trace of gold, 0.92 oz silver per
ton, 9.75 percent lead, and 3.42 percent zinc.

Johnson’group

Several adits, prospects, and shallow shafts on unpatented claims
north of Black Gulch are known locally as the Johnson group (B-II, 4),
Three caved adits, which are probably crosscuts, constitute most of the
mine workings. The dump of the first adit, at an altitude of about
9,220 feet, shows some altered rock and carbonate vein material, The
second adit is at about 9,260 feet, and the dump shows thin veins of
galena and sphalerite in a light- and dark-colored carbonate gangue.
The third adit is at an altitude of approximately 9,440 feet, and is
probably the longest, having an estimated 250 feet of workings. Partly
oxidized vein material noted in this dump contained galena.

Two veins are exposed in the claims, A 3~ to 12-inch oxidized
vein that strikes N, 85° E. and dips 85° NW, is exposed in a shallow
shaft just north of the second adit, and a tight limonitic vein that
strikes N, 70° E, is exposed in a short adit 130 feet northwest of the
shaft, Presumably the middle adit crosscuts to the vein that strikes
N. 85° E,

Last Chance mine

The Last Chance mine (fig. 12), a short adit (B-III, 23) driven
in microcline gneiss and exposing two small veins, is about 750 feet
<2
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southwest of the Panama tunnel, Both veins strike about N, 60° W,, and
dip northeast. The first, intersected 85 feet from the portal, con-
tains a thin (1/2-inch) veinlet of galena and sphalerite, and is cut
off in the tunnel by a barren fault that strikes N, 35° E, The second,
cut 140 feet from the portal, is composed mostly of gouge, but contains
a small pod of ore that has been almost mined out, About 3 1/2 tons of
ore shipped in 1915 and 1917, presumably from this pod, contained

0,13 oz gold, 638 oz silver, and 842 1lb lead.

Little Giant mine

The Little Giant mine (B-III, 15) is on the east side of Young
America Gulch, at an altitude of 8,823 feet, and is accessible by jeep
road from Lawson. Workings consist of a shaft and an adit driven at
the collar level; according to Bastin and Hill (1917, p. 336), the
shaft had four levels and was 270 feet deep,

Production from the Little Giant mine is recorded in mint reports
for 1888 and 1889 (Kimball, 1889; Leech, 1890), and in records of the
Idaho Springs Sampling Works for 1919 and 1920:

Y Cold Silver Lead Zinc
ear (ounces) (pounds)
1888-89--- 49,5 11,625 17,654  ~=-ee
1919-20--~ 1.0 883 6,021 3,127
Total--- 50,5 12,508 - 23,675 3,127

The recorded production has a value of about $17,000,

The portal of the adit and the collar of the shaft (fig., 5) are in
biotite gneiss. The foliation of the gneiss strikes generally northeast
and dips to the southeast. About 100 feet from the portal, the adit
enters quartz diorite gneiss, which continues to the face. The strike
of the foliation in the quartz diorite gneiss changes from northeast,
through northwest to east along the drift; the change in foliation
strike marks the axis of one of the minor east-northeast-trending folds
of the Lawson area,

Two small and poorly mineralized veins are exposed in the adit.,
The vein at the portal strikes about N, 83° W,, and dips steeply to the
south, At about 30 feet, this vein breaks up into tight fractures that
go out into the walls, A second vein, intersected at about 60 feet,
strikes N. 49°-57° W,, and dips 55°-61° NE, It is partly oxidized, but
near the face contains very small crystals of galena and sphalerite in
a quartz-carbonate gangue. The last mineral deposited was a somewhat
amethystine quartz,

The following description of the vein in the shaft is taken from
Bastin and Hill (1917, p. 336):

~
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"The Little Giant vein strikes from N, 70° E, to N, 80° W,, and
dips about 60° N, As exposed on the 1l40-foot level for about 500 feet
east of the shaft it consists in most places of sericitized granite
gneiss cut by veinlets of quartz and siderite, which in some places
form an intricate network through 2 feet of gneiss. The largest of
these, 1 inch or so in width, locally carry some sulphides."

Little Superior (Jack Rabbit) mine

The Little Superior (Jack Rabbit) mine (C-III, 3) is the eastern-
most silver mine in the part of the Lawson area north of Clear Creek.
The mine is about 1 mile northeast of Lawson, and is accessible by a
jeep trail leading from Mill Creek. Workings (fig. 13) consist of a
drift adit and shaft (altitude 8,588 feet), a shallow prospect shaft
50 feet to the northeast, and a crosscut adit 225 feet to the southeast
(altitude approximately 8,470 feet). No production from the mine is
recorded, but some silver ore probably was produced from the shaft
workings.

The upper workings (adit and shaft) and lower tunnel workings
bracket the main layer of quartz diorite gneiss in the Lawson area.
The lower contact of the layer is exposed near the portal of the tunnel,
and the upper contact is exposed in the drift adit. A 2- to 3~-foot
layer of biotite gneiss is exposed just above the quartz diorite gneiss
layer, and an amphibolite layer rests on the biotite gneiss, The two
branches of the Little Superior vein exposed in the drift adit follow
the contacts of the thin layer of biotite gneiss, Projecting the vein
downdip to the altitude of the tunnel level, the two branches project
100 and 135 feet northwest of the drift adit (fig. 13). The upper con-
tact of the quartz diorite gneiss, however, apparently flattens down-
ward, so if the branches continue to parallel the contact they may
project north of any of the tunnel workings.

Both branches of the Little Superior vein are somewhat metalized
in the drift adit. The hanging-wall branch, which is as much as 3 feet
thick, contains scattered galena and sphalerite; the footwall branch
contains scattered galena crystals in a carbonate gangue.

In all, seven veins are cut in the tunnel level, but only the veins
cut at 255 and 385 feet from the portal contain sulfides, The vein at
385 feet strikes about N, 65° E.,, and is followed by a drift 65 feet
long; it is as much as 10 inches wide, and contains scattered crystals
of pyrite, galena, and sphalerite,

Orient mine
The Orient mine, northeast of Lawson, is about 700 feet east of the
Young America shaft worklngs at an altitude of approximately 8,487 feet.

It is opened by a main shaft (B~III, 25), reported to be 300 feet deep
(We E. Anderson, oral commun., 1954). and a shallow shaft 80 feet west
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of the main shaft, Of five reported levels, only the first level and
part of the second were accessible in 1954 (fig. 14),

Production valued at about $29,000 was reported by Kimball (1889)
and Leech (1890):

Year Silver Lead
ea (ounces) (pounds)
1888=m=-~ 8,000 8,036
1889 ~=w~-=- 14,293 53,368
Total-- 22,293 61,404

According to Mr. Anderson, the mine produced about $200,000 worth of
silver-rich ore; Callbreath (1899, p. 184) estimated production to 1899
at $50 ’0000

The 1lst level of the mine is entirely in quartz diorite gneiss,
which strikes generally northwest and dips northeast. The accessible
part of the 2d level is in a partly discordant body of the biotite-
muscovite granite. Judged from the fragments in the dump, most of the
mine is in the quartz diorite gneiss and granite.

On the 1lst level, the Orient vein is nearly vertical, and strikes
N. 81° E,; on the 2d level, the dips range from 65° to 85°, and the
strike varies from N, 83° E, to almost east: The vein apparently con-
tinues to flatten below the 2d level. In most places on both the lst
and 2d levels the vein is narrow and partly oxidized, but a branch vein
exposed in the south drift west of the shaft, on the lst level, con-
tains a S5-inch galena-bearing barite vein that assayed 14.96 oz silver
per ton, West of the shaft, on the 2d level, the vein widens and has
been extensively stoped; the stope probably extends upward from the
4th level, or possibly the 5th, to between the 1lst and 2d levels.
After mapping was completed (1954), ladders were repaired to the
3d level, and Dick Shelton, of Lawson, collected a sample of galena
25 feet west of the shaft that contained, by semiquantitative spectro-
graphic analysis, 0.3 percent silver,

Panama group

The Panama (or Teddy Bear) tunnel (B-III, 19) (fig. 15) was driven
to develop a group of unpatented claims north of the village of Lawson.
The portal of the tunnel is at an altitude of about 8,806 feet, and is
1,500 feet northeast of the Orient shaft, The Panama No, 2 and
No. 3(?) (fig. 15) veins were developed by a shaft and adit, respec-
tively, northwest of the tunnel, The previously mentioned western
workings of the Comstock vein are about 100 feet north of the Panama
No. 2 shaft (B-III, 18),
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The production of the group is small. Some ore has been produced
from a vein intersected at 340 feet in the tunnel, but its value is not
recorded.

The rocks exposed in the tunnel are microcline gneiss and amphibo-
lite, and, near the portal of the tunnel, a Tertiary trachytic granite
porphyry. Changes in dip and strike of the foliation in microcline
gneiss and amphibolite, and in the attitude of their contacts, show
that the Precambrian rocks have been folded into a series of gentle
anticlines and synclines that trend about N. 65° E.

The tunnel is approximately 600 feet long, and intersects nine
veins, Veins 1 and 2 are limonitic fractures. Vein 3, which is inter-
sected about 180 feet from the portal, strikes N, 69° W., and dips
43°-55° NE,; it contains a thin carbonate-limonite vein. Vein 4, inter-
sected 245 feet from the portal, is followed by a l40-foot drift. It
strikes about N, 86° W, at its intersection with the tunnel, and
N, 73° W, in the west end of the driftj it is partly oxidized, but
locally contains dark sphalerite and a smaller amount of galena.

Vein 5, cut 340 feet from the portal, strikes from about N. 80° W, to
N, 85° E., and is developed by short drifts driven east and west of the
tunnel. According to Bastin and Hill (1917, p. 336), this vein con-
tained native silver and polybasite, and several assayed samples aver-
aged about 120 oz silver per ton., It has been stoped to a minor extent
in both drifts, and, as exposed in the back of the west stope, appears
to be about 4-5 inches wide, and contains about 2 inches of dark sul-
fides, Two small veins (6 and 7) are intersected at 415 and 435 feet,
respectively., Both are developed by short drifts east of the tunnel,
and the vein at 415 feet, according to Bastin and Hill (1917,

p. 336-337) (fig., 60, this rept.), is developed by a 200-foot drift
west of the tunnel., Vein 6 strikes N, 86° E, in the accessible part of
the drift, but, as shown by Bastin and Hill, strikes about N. 65° W,
and dips 65°-75° NE. in the western drift. At the west face, the vein
is composed of "three subparallel stringers 1 inch or less in width of
white quartz carrying some siderite and a few bunches of galena" (Bastin
and Hill, 1917, p. 337). Both veins 8 and 9 strike northwest and dip
northeast, It is possible that vein 9 (now inaccessible) is the
Comstock, Vein 8 is very small, and no sulfide minerals were noted.
According to W, E. Anderson (oral commun., 1954), of Lawson, who drove
the crosscut from vein 8 to vein 9 as well as to the drift on vein 9,
vein 9 is also small, but contained some sulfide minerals.,

Young America vein

The Young America vein crops out on the prominent ridge formed by
quartz diorite gneiss just north of Lawson. It has been exposed in
several mines; from west to east, the vein is opened by three shafts on
the Young America West claim (B-III, 28), and two shafts (B-III, 27),
a drift adit (B-III, 26), and a short crosscut (B-III, 51) on the
Young America claim., In 1954 only the easternmost of the two
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shafts and the drift adit on the Young America claim were open.

The Young America was one of the first veins discovered near Lawson,
and it was known before the major discoveries of silver ore on Red
Elephant Hill. The vein has been stoped from the shafts on both the
Young America West claim and the Young America claim. The value of ore
produced is not recorded, but Callbreath (1899, p. 225) estimated
production at $110,000,

The East shaft (fig. 16), at an altitude of approximately 8,536 feet,
is open to about 60 feet, where there is a drift that extends 180 feet
to the east and at least 10 feet to the west. The drift is mostly in
biotite-muscovite granite that is in conformable contact with quartz
diorite gneiss at the shaft. The drift adit, about 1,150 feet to the
east, is also in biotite-muscovite granite and quartz diorite gneiss,
but here the granite occurs as a dike that is displaced slightly by the
Young America vein (fig. 12).

Two veins are exposed in the drift in the East shaft (fig. 16).
The Young America vein strikes about east, dips steeply north, and
leaves the drift about 80 feet east of the shaft., Fifty feet east of
the shaft, the Orient vein comes in from the north and joins the Young
America vein; the Orient vein has been followed for more than 100 feet
east of this juncture, The Young America vein is composed of white
quartz, sparse carbonates, and scattered crystals of galena and sphal-
erite, Along the drift it ranges in width from 2 to 6 inches, but as
exposed in a pillar near the collar’ of the shaft it is about 1 foot
thick. The Orient vein is barren for 60 feet east of its junction with
the Young America; from this point eastward to the face it contains
quartz or carbonates and sparse sulfides or limonite,

Mines west of Red Elephant Hill
Amboy mine

The Amboy mine (A-III, 4) is in the gulch north of Hidden Valley,
about 2,600 feet S. 60° W, of the Boulder Nest Shaft., The mine is
opened by two adits that are driven into biotite-muscovite granite and
microcline gneiss (fig. 17).

The western adit, at an altitude of approximately 8,625 feet, is
about 100 feet long, and trends generally S. 49° W,, following a vein.
At the portal, the vein is about 10 inches wide and is composed mainly
of limonite; to the southwest, the vein splits into two smaller veins.,
Twenty feet from the portal, the hanging-wall split is 3 inches wide
and is composed mainly of chalcopyrite and tennantite; it is metalized
to about 50 feet from the portal. The footwall split contains some
pyrite, but is smaller than the hanging-wall branch. From 50 feet to
the face, both splits are tight gougy fractures, The paragenetic
sequence in a polished section from the hanging-wall vein is: pyrite,
quartz, carbonate, sphalerlte tennantite, chalcopyrite, galena, and
covellite,

28



The eastern adit, at an altitude of approximately 8,620 feet,
trends generally N, 62° E,, and follows a vein set that shows evidence
of at least two periods of fracturing. The strongest vein, which con-
sists of crystalline and chalcedonic quartz, carbonate, and small
amounts of sphalerite, is apparently cut off by a steeply dipping, north-
trending fracture about 25 feet from the portal. In turn, the north-
trending fracture is cut off by a fracture that strikes N. 66° E,, or
almost parallel to the quartz-carbonate vein exposed near the portal.
A short crosscut that leaves the drift about 35 feet from the portal
trends north and intersects a vein that strikes N. 65° E. and dips 75° N,
This vein is about 3 feet wide, and is composed of fine-grained quartz
and carbonate cut by stringers containing galena and sphalerite. The
vein is lightly copper stained.

The northeasterly striking veins exposed in both adits are appar-
ently closely related, and can be thought of as forming the Amboy vein
zone, This vein zone is the probable southwestern continuation of the
Boulder Nest-Free America vein, and the probable northeastern continua-
tion of the Kanawha vein.

Girard mine

The Girard mine (B-III, 44) is about three quarters of a mile west
of Lawson and 180 feet S, 50° W, of the ‘Oshkosh mine, at an altitude of
about 8,430 feet. The workings consist of a crosscut tunnel that trends
N. 14° E, for 125 feet and then N. 21° E, for 60 feet, and a drift and
winze on a low-angle vein intersected about 70 feet from the portal.

Wallrocks are biotite gneiss, microcline gneiss, and biotite-
muscovite granite. The rock at the face appears to be an amphibolitic
phase of the microcline-bearing gneiss,

The vein cut 70 feet from the portal strikes about N. 64° W,, and
dips 24°-37° N,; at a point just east of the crosscut it is about
1 1/2 feet wide and is composed mainly of crushed rock containing car-
bonate veinlets on the footwall and a thin sphalerite-bearing veinlet
on the hanging wall,

Kanawha vein and the Doctor tunnel

The Kanawha vein (A-III, 3), the probable western continuation of
the Amboy and Boulder Nest-Free America veins, is exposed in three
inaccessible shafts and in the Doctor tunnel (A-III, 6). The tunnel,
at an altitude of 8,290 feet, is about 352 feet long, and trends about
N, 26° W, (fig. 18), It intersects the Kanawha vein about 348 feet
from the portal. A drift follows the vein, but is caved at an overhand
stope 25 feet east of the tunnel.

The tunnel is predominantly in the biotite-muscovite granite of
Precambrian age; a Tertiary quartz monzonite porphyry dike exposed at
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the face of the tunnel occupies a fracture subparallel to the Kanawha
vein,

As exposed in the tunnel, the vein strikes about N. 57° E., and
dips 78°-82° NW,; it is as much as 2 feet wide, and consists mainly of
gouge that contains brecciated fragments of galena-rich sulfide vein
material, Dump samples show the presence of pyrite, chalcopyrite,
sphalerite, and tennantite in addition to galena. The vein exposed in
the shafts about 500 feet northeast of the portal is strong, and is com-
posed mainly of light-brown carbonate cut by veinlets of galena and
sphalerite,

No production records have been found for this mine, but the vein
has been stoped and so is assumed to have produced some ore.

Marshall and Russell tunnel

The caved Marshall and Russell tunnel (A-III, 7) is a long cross-
cut whose portal is under the highway east of the highway 6 and 40 junc-
tion, west of Lawson. The tunnel was driven to cut the veins in north
Empire Creek at depth. The mine was visited by Bastin and Hill (1917,
p. 331-333), and the following information is taken from their report:
The tunnel trends about N. 23° W, and is about 6,000 feet long; it
intersected four veins, several barren fractures, and eight porphyry
dikes, Two veins are cut about 1,850 feet from the portal. An older
vein, which strikes N. 40° E. and dips 80° NW., is cut without displace-
ment by a younger vein that strikes N, 82° W, and dips 80° NE. The old-
er vein contains pyrite and chalcopyrite; the younger vein contains
siderite, sphalerite, chalcopyrite, and some pyrite and galena, and
“"appears to belong to the Lawson type of silver veins." The third and
fourth veins are intersected at nearly 5,450 feet, The third vein
strikes about N, 65° E,, and consists of pyrite and chalcopyrite in
altered granite; the fourth strikes about N. 25° E,, and is composed of
pyrite and quartz in altered granite,

New England and Sunburst(?) mines

The exact locations of the New England and Sunburst mines (B-III, 3)
are not known; both mines are supposed to be in the gulch north of the
Oshkosh mine. The New England mine is mentioned with the Oshkosh in
Raymond's (1873, p. 277) report for 1872, The Sunburst and New England
claims, which are subparallel and overlap, are probably on the same lode
system., A strong silicified vein that is possibly the Sunburst can be
traced northeastward from the gulch for several hundred feet (fig. 2).

United tunnel

The United tunnel (A-III, 5) is about 1 mile west of Lawson and
about 300 feet south-southeast of the Amboy mine, at an altitude of
about 8,500 feet. Workings (fig. 17) consist of a northeast-trending
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tunnel that in part follows a fault or barren vein. Although there are
drifts on two other veins, no production from the mine is recorded.

Rocks exposed in the tunnel are microcline gneiss, amphibolite,
and biotite-muscovite granite, all of Precambrian age, and quartz bos-
tonite, of Tertiary age. The quartz bostonite occurs as a dike that is
about 40 feet thick, strikes N, 55°-70° W,, and dips about 55° N,

Veins exposed in the tunnel are the northeast-striking United
vein or fault, two veins that are respectively on the footwall and
hanging wall of the Tertiary dike, and a small northeast-striking vein
exposed about 10 feet from the portal of the mine, The vein on the
hanging wall of the dike is as much as 2 1/2 feet wide, and is composed
of quartz cut by sulfide-bearing veinlets, The vein on the footwall of
the dike consists of thin veinlets containing pyrite, galena, and sphal-
erite, The barren United vein or fault displaces the dike and the two
northwest-striking veins.

Unknown No, Cl-3

Unknown mine C4-3 (A-II, 1) is northwest of the Lulu shaft, and is
accessible by a good trail leading to that mine. The workings consist
of an adit at an altitude of about 9,655 feet, and short drifts on
three subparallel veins (fig. 9). .

Most of the wallrock is biotite-muscovite granite, which has some
inclusions of microcline gnelss and amphibolite, The last 50 feet of
the south drift is in gneiss,

The three veins strike east-northeast to northeast, and generally
dip steeply to the south; they are partly oxidized, and are composed
mainly of limonite plus remnants of quartz and carbonate. The south
vein contains some pyrite in a flinty quartz gangue near the face., The
north vein, the strongest of the three, is as much as 1 foot wide,
strikes N, 67° E., and dips 75°-86° SE. Two samples taken (see fig. 9
for locations) are almost barren. Sample 2, however, shows consider-
able anomalous radioactivity.

Sample Width  rauivalent . ium Gold Silver  Lead
No uranium
*  (inches) (pPercent) (oz per ton) (percent)
2 11 0.011 0,002 0 0 0,02
3 7 .003 0 0 0 01

[Analysts: C. Angelo, M. Finch, E., Mallory, and D, Skinner]
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Other mines or prospects--tabular summary

Data on some other mines or prospects north of Clear Creek, in the
Lawson area, are summarized in table 4, At least three of the mines
listed, the Bedford, Black, and Boston, have produced small amounts of
ore, Maps of the Oshkosh mine, Pumpkin mine, and Silver Coin drift,
respectively, are shown on figures 18, 12, and 3,
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Lawson area, south of Clear Creek
Larger mines
American Sisters mine

The American Sisters mine, which developed the American Sisters
(B-1V, 8) and La Crosse (B-IV, 7) veins, is in the abandoned mining camp
of Silver Creek, about half a mile south of Lawson, and is one of the
largest mines in the district, The mine comprises six main adits,
called the No. 1 (9,064 feet in altitude), No. 2 (9,149 feet), No. 3
(9,308 feet), No, 4 (9,398 feet), No., 5 (9,496 feet), No. 6, or Native
American discovery level (9,652 feet), and workings turned from surface
and underground shafts. The upper shaft, the La Crosse discovery shaft,
is at an altitude of 9,835 feet; a second shaft, the Native American
Engine shaft, is at 9,686 feet; and two shafts, the Kauffman (B-IV, 9)
and Engine shafts, were sunk from the altitude of the No. 1 adit. The
location and extent of the old workings are shown on a map and section
dating from about 1900 (fig. 19) furnished us by Mel White, of George-
town, Colo. In 1954 the American Sisters vein was accessible to view
only near the underground Engine shaft in the No, 1 adit of the American
Sisters mine and on the Elida level in the Jo Reynolds mine.

The American Sisters mine resulted-from the consolidation in 1830
of the Native American and the Two Sisters mines. Records of produc-
tion from the mine are incomplete, but the reports by the Director of
the Mint (Kimball, 1888-89; Leech, 1890-93) indicate that there was
considerable production from 1887 to 1892:

Y Mi Gold Silver Lead
ear ine (ounces) (ounces) (pounds)
1887 =ce=- Two Sisters===w-=- ———— 43,633 77,133
1888-caa- Native American--- 5 3,492 79,131
1889=wme= Two Sisters~eeee-- 7 99,400 112,000
1890-~=~= American Sisters-- 41 68,752 eme=-es -
DL L) p— cmeedOmemm———— _— — 77,519 —————
1892-mmnm S P —— —— 55,813  =memema
Total=eemmenwua - 53 348,609 268,264

Bastin and Hill (1917, p. 340) indicated that ore was shipped from 1893
to 1898, but gave no amounts. Since 1902, Bureau of Mines production
records show that a total of 5,943 tons of ore was shipped, and that it
contained 80,55 oz gold, 71,387 oz silver, 8,621 1b copper, 166,096 1b
lead, and 128,809 1b zinc (table 5). The value of all production is
estimated to be at least $500,000,
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The plan map of the mine (fig, 19) indicates that in the north-
eastern part of the workings the American Sisters vein strikes about
N. 64° E, and dips 70° NW,; in the southwestern part of the workings
the strike seems to change to N, 50°-55° E, As exposed in a high back
in the No. 1 adit, the American Sisters seems to be a strong sulfide-
bearing vein. On the Elida level of the Jo Reynolds, the vein is
1-2 1/2 feet wide, and is mostly gouge including some dark sphalerite
and chalcopyrite. Specimens from dumps contain galena, sphalerite,
siderite, and quartz, and lesser amounts of chalcopyrite and pyrite.
One hand specimen shows siderite, white crystalline quartz, and pyrite
to be younger than galena and chalcopyrite, Bastin and Hill (1917,

p. 340) reported secondary proustite and pearceite in fractures and in
vugs .

Bellevue-Hudson mine

The Bellevue-Hudson mine is about 1 mile west of Lawson, just
south of Clear Creek. It developed two main veins, the Bellevue and
the Giesicke, and mine workings consist of three adits or tunnels, an
underground shaft that has eight levels, and interconnecting raises,
stopes, and underground crosscuts. The upper adit, called the Upper
Bellevue (A-IV, 3), is at an altitude of 8,970 feet; the middle, or
Annamosa, tunnel (A-IV, 2) is at 8,605 feet; and the lower, or Bellevue-
Rochester,. tunnel (A-III, 8) is at 8,253 feet, The Bellevue underground
shaft connects the three adits; the Annamosa level is the 6th shaft lev-
el (fig., 20). At the time of this survey (1954), only about 685 feet
of the Bellevue-Rochester tunnel and 450 feet of the Annamosa tunnel
were accessible, However, considerable data on the lower mine work-
ings were available from several sources, and descriptions of inacces-
sible parts of the mine are based on these data.

Production.~-According to Bastin and Hill (1917, p. 333), high-
grade silver ores were produced from the upper levels between 1886 and
1896, Mint reports (Leech, 1891; 1893) indicate that the Bellevue pro-
duced 71,363 oz silver and 4,826 1lb lead in the years 1890 and 1892.
Sampling-works assays showed that 88 tons of ore shipped in 1890-91
averaged 206 oz silver per ton and 15 percent lead., Callbreath (1899,
p. 124) stated that the total production of the mine was valued at
$750,000,

From 1907 to 1948, more than 17,000 tons of ore was produced that
contained about 1,217 oz gold, 138,703 oz silver, 3,976 1lb copper,
815,249 1b lead, and 220,408 1b zinc., (See table 6.) Using post-1900
production data and Callbreath's estimate of earlier production, the
total value of ore produced is estimated at about $950,000. Shipments
made from 1901 to 1924 contained from 27 to 100 oz silver per ton; ship-
ments after 1924, with the exception of one small (less than 1/2 ton)
lot, contained less than 19 oz silver per ton. Tenors of several lots
of ore shipped between 1901 and 1924 believed to be representative of
pre-1924 production are as follows:
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Gold Silver Copper Lead Zinc

Year Tons (ounces per ton) (percent)
1908-- 156 0.038 100,0 | =cecew- 13.0 5.0
1912--~ 170 «123 27.5 0.1 19.4 11,1
1920-~ 191 024 60,3 | ceane- - 12,5 10.9

Longitudinal sections of the Bellevue and Giesicke veins (fig. 20) show
considerable stoping in both veins, but suggest that most of the more
recent production, which came from the lower levels of the mine, was
from the Giesicke vein,

Vein geology.--The Bellevue-Rochester tunnel (fig., 20) was driven
S. 25° E, for about 1,050 feet, and thence on an average S. 50° E, for
about another 460 feet. In the part of the tunnel accessible in 1954,
a series of east-striking veinlets, dipping 60°-70° N., is cut at dis-
tances of 97, 220, 412, 462, 512, and 530 feet from the portal, All
contain a little pyrite, but the veinlets at 462 and 530 feet also con-
tain galena and sphalerite and have been drifted on for short distances.

The main Bellevue vein (strike N, 55° E., dip 70°-80° NW,) is
intersected at 910 feet, and shows but little mineralization at this
point (Bastin and Hill, 1917, p. 333). However, it has been stoped near
the tunnel and drifted on for a distance of more than 700 feet to the
west., Geologists of the Atomic Energy Comm., (K. E. Baker, L. E. Smith,
and T. P, Anderson, written commun,, 1951) stated that the vein "con-
sists of from several inches to four feet of sheared and slightly brec-
ciated wall rock with small amounts of vein-filling material of pyrite,
quartz, carbonates, galena, sphalerite, and some pitchblende. In the
Bellevue West drift, pitchblende occurs in a small stringer along the
foot wall of the Bellevue vein for a distance of about seven feet."

Two veins that parallel the Bellevue and dip 70° N, are intersected at
900 and 930 feet, Possibly these veins are splits from the main vein;
both contain 1-2 inches of galena and sphalerite, and have been drifted
on for short distances.

A vein known as the Giesicke (strike N, 70° E., dip about 70° NW,)
is cut at 840 feet. Aside from a stope map prepared by P. P, Barbour
(fig. 20), no information concerning this vein is available. The map
shows that considerable stoping was done after Bastin's examination in
1911~12. Another vein (strike N. 40° E,, dip 80° S.), reported by
K. E. Baker, L, E. Smith, and T. P. Anderson (written commun.,, 1951) as
being intersected about 1,460 feet from the portal, "consists of a three
to five foot shear zone with pyrite, quartz, carbonates, galena, sphal-
erite, and pitchblende, Calcite, dolomite, siderite, [and] barite are
also present. Pitchblende occur<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>