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Introduction

The ldsho Springs mining district forms an important segment of
tue Front Hange mineral belt, a northeast-trending zone of coextensive
intrusive rocks and hydrothermal ore deposits of early Tertiary uze.
Tuis pelt, which is about 50 miles long, extends from the region jux
west c¢f Loulder southwestward across the Front Range.

From 1859, when placer gold was discovered in Idaho Springs and
lode gold in Central City, through 1959, ores valued at about $200
million were shipped from a 50-square-mile area that includes the Idaho
Springs and adjacent districts to the north, west, and southwest. The
ad jacent Central City district, which produced ores valued at more than
$100 million, is clearly the most important district in the mineral bel:t.
The Idaho Springs district from 1860 to 1959 produced ores valued ot
about $65 million, and the districts to the west and southwest produced
smaller amounts, Gold has accounted for about 60 percent of the value
of the ore, but in some areas silver provides the chief values, and
copper, lead, and zinc add value to the ores in most areas.

Mining activity in the Idaho Springs and adjacent districts was at
its "heyday'" in the late 1800's, it declined sharply after 1914, it was
somewhat renewed during the 1930's, and it greatly declined during Worlc
War II. In the 1950's uranium prospecting stimulated some mining activ-
ity. No uranium was produced, however, and at the close of the decade
only one mine--the Bald Eagle--was being worked for its precious- and
base-metal ores.
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In this report, 135 mines and prospects are described.

The mines

and prospects described are those that were accessible at the time of
this study, as well as a few inaccessible properties for which some

information was available.

Most of the dat¢ for the inaccessible or

unimportant properties were obtained from Bustin and Hill (1917) and

Spurr, Garrey, and Ball (1908).

The following list shows, in alpha-

betical order, the names of about 325 openings of mines and prospects,
their coordinate location on the district map (fig. 1), the page of
this report on which their description starts, and the number of the

iliustration, if any, referring to them:
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OPENING OF LOCATION ON DESCRIPTION FIGURE
MINE OR PROSPECT FIGURE 1 ON PAGE: NO.
Ace of Diamonds shaft----- E-1I, 13 ---  meemee.
Aduddel]l shaft-~----wceeo-- G-1, 3 98 36
Allan shaft------ccccwma-nn G-I1I1, 11 -——- 39, 40
Alma Lincoln mine (adit D-1Iv, 2 15 2
level).
Alpha shafte=--cvcec-cucaa- B-1I, 6 e e
Alpine adit--------coccc-cua C-1II, 6 -——— eeeees
amy shaft---------cevecuos G-1I, 15 - 39
Annie adit------=cccccewan cC-1v, 1 21 eeeeas
Anoka County adit----~-w=-- C-I1I1I1, 5 22 a
Argo tunnel------cecececn- H-1v, 1 23 36, 3u
40, 7.
7
Arizona shaft-----ceec-cea G-11, 2 -——— eeeea.
Ashland shaft-----c-crc-a- F-11, 5 24 eeee--
Atlantic shafte--=-cccecua- E~-Iv, 1 - eesea.
Aurum adit--=--c---c-eeeoa- E-IV, 7 5 eeeean
Buola kagle shafte--ce-c-eu- E-1X, 9 200 8G. .
Bald Eagle Extension shaft- E-I1I, 5 .- eemee
Banta Hill shafte-ce-ceaa- I-1, 1 26 4,
Banty shaft--ecccceccccncan. c-v, 4 S
Bell adite=-ccc-occcnooanon G-1II, 7 L
Belle Vue shaft----------- C-1v, 2 - meeaa
Bellman shaft-cee-ccncaen. G-11, 8 I eemee
Bellman adit---==-cccc-uen G-11, 7 31 e
Belman shaft---~=-----c-- E-1, 14 32 N
Bertha shafte~--c---cuewa- G-1, 5 -—-— eeeee
Big Chief shafte-----ce--- B-V, 2 e
Big 51 shafte=-v-c-ccccona- C-V, 9 - eeaea.
Big Five (Central) tunnel-- E-IV, 19 33 o, /,
e
Birtley adite--ceccccccnns F-v, 1 40 @
Borealis shaft------cc--- E-1v, 15 -—— emeea
Boreas adit~---c~cccceowa F-1I, 14 41 10
Bourbon adit------cccec-- C-1, 2 42 eeee-a
Bride adit-------=-ncce-- F-I1, 11 43 eeeeaa
Brighton shaft-~-=-c-cecwca- F-1I, 10 44 11
Bronaber adit-----ccce--- D-III, 12 46 12
Bryan adit and shaft----- E-II1I,11 47 eeeaa-
Bulgine shaft--=--ccceceo C-v, 8 ——- eeeea
Bullion adit==--=-=-cceoou F-1II, 5 48 13
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OPENING OF LOCATION ON DESCRIPTION FIGURE &
MINE OR PROSPECT FIGURE 1 ON PAGE: NO. e
£
Bullion King No. 3 adit---- D-V, 1 e L =
Bullion King shaft------=-- D-1v, 23 49 eeeee- &
Calvin shaft----=cececcnam- F-11, 3 168 0000 e,eea- o
Camp Valley adit~--~--~~ e=== C-V, 10 50 14 =
Carcasonne shaft----cescec-e- G-I, 7 T 2
Cardigan mine-------c-ecaeaex D-1IV, 25 52 e (o
Carlin shaft-~--cevccmncnae c-v, 6 -—- eeeees a
Casino shaft-=-----=------- G-III1, 4 535 eeeee- A
Casino adit==-==-cccccmmnea- G-I11I1, 3 53 eeme-—-
Castleton shaft-----~=eeweua D-I1, 5 54 15
Central shaft------cmceaca- D-I, 12 --- emee—-
Centurion tunnel-~-eceecece-w B-1IV, 4 55 1t
Champion (Bellevue) shaft-- D-II, 2 56 0 eee—--
Champion Dirt No. 1 adit--~ B-IV, 2 55 le
Christina shaft--~--~eccc-e-~ E-III1,10 B
Clarissa shaft-~-~-=ccoee-- E-I, 15 57 17
Clarissa adit (lower)------ E-I, 16 57 1.
Clarissa adit (upper)------~ E-I, 13 57 7
Clear Creek shaft--~=~-cece-- F-v, 3 -—— eeemee-
Colfax shafte-~=---cocanaca G-1, 6 ——— emema-
Collie adit==-memmcmcencea-" B-V, 6 90 34, 35
Columbia shaft-~-=-ccecua-- E-I, 1 -~ eeema-
Columbia adit-====ccmmecoea- D-II11,13 ---  eeeea-
Columbine adit-~-=-=eccaa-- D-1IV, 22 -—— eeeea-
Comstock shaft-w----ceu-w-o C-1v, 8 e
Comstock adit-~~w-mcomeccna- E-IV, 5 -—— eeeeaa
Comstock shaft~=---veceacaa- F-1I, ¢ 59 8
Cornucopia adit-~===-wccu=- F-V, 4 60 15
Crocket shaft-~-=--ocmeccea- E-1IV, 10 6l  mmeea-
Crown Point and Virginia
shaft----mecmeccc e E-I, 4 62 8
Crystal adit--------==c--u- F-III, 6 63  eeee--
De Lesseps shaft~~---e-ccwm-- G-1I, 26 64 o eeeea-
Dexter adit=-=-=--cmmecceun G-1I1, 27 65 16
Diamond adit-=-~--ceccencenx A-V, 1 66 20
Diamond Joe adit-~r==eeee=-- E-I11, 2 67 21, 22
Donaldson No. 6 Level adit- C-1V, 15 69 23
Donna Juanita shaft---~---- D-1Iv, 17 73 24
Donna Juanita adit-==<--e-= D-1IV, 18 74 25
Dover prospect=---- e C-1I1I, 8 75 2t
Doves Nest shaft-----cc---- F-11, 7 76 £
Druid shaft---==--eceeece-- G-1, 2 77 27
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OPENING OF LOCATION ON DESCRIPTION FIGURE
MINE OR PROSPECT FIGURE 1 ON PAGE: NO.
Dubuque shaft------cccceccu-- C-I11, 1 - eeeea-
East shafte----c--cceccecu-o B-V, 4 90 34
East Hukill shaft---------- E-1v, 3 -——— eeeee-
Eclipse shafte--=--c-ccccec-e- G-11I, 1 - meee=-
Edgar adit and shafte=------ E-111,13 80 28
Edgardine shafte-----cc---= G-11I,12 82  eeeee-
Edgar Extension adit------- F-111, 8 83 29
Edna Fannie adit----------- G-IV, 2 ——— eeeea-
Edward shaft=--------c----- C-1v, 5 -——— eeemee-
Edward adit------ccceeocea- C~1v, 11 .- eeeee-
Eikhorn shaft-------=-nc--- G-1, 4 -—— eesa--
Elliot and Barber adit----- D-1V, 5 15 z
England adit------=v=-ceuu- c-1v, 3 84 30
Enterprise shaft----------- E-I, 18 -——-  eeeee-
Esmaralda shaft------=v-c-- G-I1I, 8 8  meeaa-
Essex shaft---c--ccmecccna- E~-1v, 13 —— emeeee-
Etna adit=----=mcccocccunna- G-11, 24 86 3i
Eulalie adit-=~---cmmome-an- D-1v, 9 -—— emee—
Eureka-Swansea adit==-----=-- E-II, 4 .- emeee-
Fairmount shaft----------=-~ E-1I11, &4 -——— eeeee-
Fannie shaft---~----c-cece-o E-I, 12 -———- eeeee-
Fanny shaft-------ceeeeccen- E-II, 6 -—— eeeee-
Forge Hill (Fairmont) adit- E-I1, 17 87 32
Fortune adit--~-----cco--ou- E-I11, 2 -——— eeeea-
Foxhall tunnel~---------=-- G-I11, 2 88 33
Fraction shafte--=-=ecm-w-a- B-V, 5 90 34
Franklin No. 73 shaft------ H-11, 1 92 39
Franklin No. 87 shaft------ H-1I, 5 93 39, 40
Free Gold adite-----~----=- c-11, 2 176 eeeae-
Freeman shafte----ecceccowa- H-11, 7 94 39, 4U
Freighters Friend shaft---- G-II, 29 95 40
French Flag shaft=---~-c-w-- H-11, 12 97  eeeee-
Frontenac adit and shaft--- F-1I, 2 98 36

G and M (Centennial) adit-- E-1V, 9 101 37
Galatea shaft-~----c-ecueoeo H-11I, 16 .- eeemea-
Galatea (Hudson-Burr) adit- H-II, 14 102 38
Garden shafte-~---cveccweea-- G-11, 4 189 73, 74
Gem shafte----c-ccecccneeca-- G-11, 13 103 39, 4u
Gem adite=---ccococecnnacuo G-11, 28 -——— 34
German shafte-----vecemcu--a D-1, 6 -—- emee--
German adit-=-=-vc-eccenn-- D-III, 1 ——— eeeee-
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OVENRING OF LOCATION ON DESCRIPTION FIGURE
MIKE UR PROSPECT FIGURE 1 ON PAGE: NO.
Gertiude shafte-----c--ec-c-- E-1V, 6 —— eeeaa-
Gladstone adit=~=--=cncnc-a D-1V, 16 105 eeem——-
Glenella shafte---==c-c-n-- E-1, 2 - - ———
Gould shatt=----ecmmcmcanan— I-1, 2 - eeea--
Goid Bullion shafte-----e-- D-111, 2 - eecea-
Goid Dust adit-=---=-cewcoua- b-111, 9 B
Gold Dust shaft------c----- E-111, 5 - ceeaaa
Gold Medal (Silver Cycle W --cee--- 106 41
or Wyoming Valley) adit.
Gold Medal shaft-----c-cw--- I-111, 1 106 eeeaaa
Gold Vault shaft---=---=---- D-11, 8 —— aacae.
Golden Cloud shafte-c-ecee-a- E-I1, 8 109 =00 eeeea-
Golden Edge shaft----~-v--- G-11, 6 --- eeee--
Golden Edge adite---===n--- G-11, 5 ——— emean-
Golden Hammer shaft-------- B-V, 1 N T
Golden Hammer adit-----~-=~- C~1v, S - aeaeas
Goidern Link shaft (Stanley D-1V, 24 184 71,
mine).
Gulden Link adit (Stanley D-1vV, 27 184 7.
mine).
Golden Treasure adit------- G-1v, 3 ——— eeeaes
Gondola adite=w-v-mcrcmmcan= c-1, 3 110 eeemee-
Great American (Big Chief) E-I1I, 8 11! G
adit.
Greenback shaft-~-------c--- B-V, 7 -——-  eeeeas
Grover Cleveland shafte---- D-I, 15 -——— eeeean
Grover Cleveland shaft----- E-1, 5 .-~ eeeee-
Happy Easter (Queen G-1I1,14 112 43
Elizabeth) mine,.
Harpoon shaft------ccecwanaa G-1I1,13 —_—— mmm———
Hayes adite=--=---m-cmcecana F-11, 15 114 eeeeas
Helen adit---------coceu-u- c-1, 1 115 4u
Highlander claim==---owcore ccmewa-o 117 0 eeee--
Hoosac mine«=--=cemececcans" C-111, 3 116 = eeeee-
Hot Pot shafte-=--c-ccccu-a D-1, 8 ——— aece-s
Houston shaft---ec-ccceccaaa C-1v, & —_—— aeeea-
Hudson adit--------cccecc--- E-11, 7 117 45
Hughes shafte----ccecmecaas D-1, 13 —_— eceea-
Hukill shafte--cececcccacax E-1v, 2 ——  ccesa-
Hyland shafte---cececce-wcovea E-1V, 12 e eseea-



OPENING OF LOCATION ON DESCRIPTILON FIGURE
MINE OR PROSPECT FIGURE 1 ON PAGE: NO.
Idaho tunnel-~==---ccecme-- F-111, 7 119 aemee-
Irene aditl=--=meccmme e an D-V, 7 ——— edeema
Jackson snaft-------------- G-11, 23 -_—— eeem—-
Jennie Linu ho. | adit----- E-L11, 9 121 46
J. L. wmerson spaft---=----- -1, 14 122 eenma-
J. Warner shofl o acit--- G- 11, 25 -—— eeeee-
Jonti L. stiaft---==-----cu--- b-1, I _——— eemam-
John Paul Jones auit------- G-1V, 1 ——— deeaaa
Jones shaftle-eeee s e mnenox G-11, 14 _———- edeaaa
Josepnine staft ana adit--- D-[V, 4 _——_—— cmme——
Juibo ddit==-me s s~ E-1V, 18 ——— eeem—-—
Kangarovo shaft-------c---w-- F-11, 12 .- eemea
Kelly No. 4 level adit----- B-1v, b B
Kelly shaft----------c-uu-- C-1v, 16 - 16
Kentuck adit----===-===--=o- E-11, 14 —_— e
Kinda-U.P.R. mine~---=-----=~ C-1, 4 123 47, 1
Latayette adit=----==--c-u-- E-1IV, 17 leo g
Lawrence L (Philadelphia) C-111, 7 127 9
mine,
Lead Belt adit------=---c--- F-I1, 8 129 meee-
Liberator shaft=---=------- B-V, 2 B —————
Little Alber¢ No. 5 adit--- B-1V, 1 130 Iu, -
Little Annie adit-==--cee-- D-11, 6 131} 5.
Little Cua RS A D-V, 5 132 g
Littie wila Shaff=-=meeeea- E-1v, 8 -
Little bmin adif=------e-o- F-11, ¢ 133 »
Little Harry dacit---=------ D-1IV, 15 e ——
Littiec 51X adit=-=====-=--== D-111,10 134 eeeea-
Livingston sheftl==-==-eec-a-- E-1, 9 B p——
Loever shaft-=----e-weeow-n E~-I1II1,14 - eemea-
Lora Byron shaft----cecea-- C-v, 7 50 14
Lost Summit shaft---------- E-II1I,15 -_— eeeea-
Lost Vein adit=====-c-c=c=-=-- D-1v, 7 135 eemm--
Lower East Lake adit------- F-11, 2 136 55
Lower Lake adit-----=-=---- E-I1I, 10 138 7, 56
Lucania tunnel----=--===---- c-I1, 1 141 57
MAB adit---==----c-memcmn-n D-I11,15 143 eeecaa
M and E adit--------eecc--- D-V, 6 144 58
Manhattan shaft------------ C-v, 1 -——— eeeee-
Manhattan adite---==-=c-ce- C~-v, 12 145 5y
Martha Perks adit---------- C-1I11, 2 _-——— meema-
Mastedon adit--===m=--ccem-o D-III, 1l 146 0 eeeme-
Maude Munroe mine---------- D-1V, 8 147 60
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OPENING OF LOCATION ON DESCKIPTION FICURE
MINE OR PROSPECT FIGURE 1 ON PAGE: NO.
May Day or Ready Cash adit- «-e=c=-- 14 25
Max shaft------ccoccnwncuaa- G-11, 12 _——— emeana
Mayflower adit=----veeneec-x E-1v, 16 148 61
May Queen Annex adit-~----- D-111, 4 -— eecea-
May wueen adit--------~---- D-1I1, 3 150 ceeee-
McMickle adit------cceccwe- E-1vV, 20 ——_—— ddc———
Merrimac adit------c=coueu- C-1v, 12 —.— ceeeaa
Metropolitan tunnel-------- C-111, 4 151 62
Mctropolitan adite--=wew-w- F-II, 13 L e
Metropolitan prospect-----=- C-v, 3 e
Miami tunnel----=--c-=sevcec- F-1v, 3 152 G
Minnie shaft--===w-ceccw-n- D-1, 1 —.- aeeee
Minott shaft-----=ceweacau- G-1I, 22 189 73, -
MIX adite--=--=-me-coceann~ F-111, | ——— el
M K shafte-vecovemecnceana-- b-I, ] -——— emeae-
Mona dadit===-=-ce--c--c--u- E-I1, 1 154 eeaea
Monte Cristo adit==----==-- D-1v, 1 155 te
Moose shaft--=-cecmmomacmnn" H-1, ! 13¢ eeaaa-
Morgan shaft-c--e-eeceaaan- A-1V, 2 e
Morning Star shafte---=---- C-1v, 7 - eeeea-
Morning Star shafte-------- D-IIL, © -—  aeaaa.
Morning Star shafte-------- G-1I, 1 ———- ceema-
Mount Etnd adite-----===---= C-1V, i -— aalas
Mount Vesuvius adit-=--==---- C-1Iv, I3 g
Myra shaft----=-c-c--v-e---- C-v, 5 ---  eaees
Nashville shaft-----v=-v-=-- E-1, lu e eeaa-a
Needhum adit--==--c---c-vc-=- 6-11, 1o —_—— dceme-
New Bedford adit----------- D-I11,16 =y  eaee--
New Century adit-=-=----=---- E-1v, 11 -——— eeeea-
Niagard shaft--c-e-=w-ve---- c-v, 11 -—— aecea-
Nighthawk shaft---=-==--e-- H-11, 15 L ———
Nonpareil shaft------c----- F-1v, 1 - eemema-
Nonpareil adit-==~--=--=--- F-1v, 2 157 65
No. 11 adit (Alma Lincoln  D-1V, 20 15 eeeee-
mine).
No. 12 adit (Alma Lincoln  D-1V, 21 | T
mine).
October shaft----c-eccw---- c-v, 14 —— eeem—-
0ld Settler adit----==---~-- A-1V, 3 -——- 66
0ld Settler shaft-==------- A-IV, 4 159 6ot
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OPENING OF LOCATION ON DESCRIPTION FIGURE
MINE OR PROSPECT FIGURE 1 ON PAGE: NO.
Old stanley shaft---------- D-v, 2 .- 71
Oliver shaft------cccccvuaa E-1V, 14 —_—— mmme——
Oregon shdft----ccccnmcceaa- D-1, 4 —_—— eemea-
Oro Fino adit--~--==--ccec=- H-11, 2 e dmmme-
Oro adit------------------- D-III,14 158 eemee
Ottawu shaft-----c-c--ccae- G-1I11, 9 o N
Owatonna shaft------------- F-1, 1 208 36
Patten adit---------------- F-111, 3 168 00000 eeeaam-
Pennsylvanic adit-------o=- D-1V, © 161 0 eeeae-
Phillips shaft------c--c-u- D-1, 9 - edeaa-
Phoenix adite-----cccncona- B-1IV, 5 162 67
Phoenix prospect---------== c-v, 13 .. amcma-
Pine Shade shaft-----c----- G-11, 20 165 75
Pine Tree shaft------cccw-- H-II, 3 _—_—— aeacea
President Hayes shafte=----- D-1, 3 -—— cemee.
Pride of the West shaft---- D-1V, 14 -—-— eeeee-
Protection adite-------c--- E-111,17 166 0 eeeae
Providence snaft=---------= E-I1I,1z ——— daae-
Quartermaster shaft-------- F-1V, & - e
Red Jacket adit------------ F-111, 4 168 0 eeaae
Red Lyon adits=----------=- D-V, 4 167 cmeee
Refuge shafte=-----ccccocaao E-111, 7 _—_—— aeeaa-
Reilly(?) shaft---------~--- H-I11, 8 .. emeee-
Remington adit-=----c-m-u-- F-111, 2 -_—— ceeeas
Richmond shaft---------ceu- D-11, 1 B —
Rickard shafte----v-coceeo- G-11, 19 165 7¢
Rio Grande shaft----e-cc--- E-1, 7 _—_—— meee -
Road level adit (Stanley

mine)==------so-smoooooo- D-1v, 12 184 71, 7L
Rockford tunnel-=----------- B-1I1I, 1 170 16, 6¢
St, Joseph shaft----=---w-- H-1I, 4 -—— aceee-
Salisbury mine-------=cou~- D-1IV, 10 172 eeme---
Santa Fe shaft----c--c----- G-1I, 9 173 eemee-
Seaton shaft--------ccc-eu- G-1I, 16 176 eeeaa-
September adit----------~-- c-11, 3 176  mmeee-
640 Level adit (Alma

Lincoln mine)=----=--- === D-1v, 19 15 eeeee-
Shafter adit----=---ceeecw-- E-III, 3 177 69
Shafter shafte-----v-ccccaus E-111,16 177 = eemmm——-
Ship Ahoy shaft-----=m-m-on=~ H-1I, 10 176 eeeeen
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OPENING OF LOCATION ON DESCRIPTION FIGURE
MINE OR PROSPECT FIGURE 1 ON PAGE: NO. g
=
—
Silver Age shaft-----~-=----- H-II, 9 182 40 m
Silver Age adit----------w- H-II, 11 180 39, 40, i
70
Skyrocket mine---~------==- D-v, 8 183 eeeeea 3
South Lincoln and Ruby b
I B T D-1v, 3 -——— eceea- 5
Spear adit------s-coccconn- D-II, 7 R -
Specie Payment shaft------- D-1II, 3 67 21, 22 7
Specie Payment adit-------- D-II, 5 -—-- =m=ee-
Squaw shaft---------coceuon C-1v, 10 e h
Stanley (Gehrmann) shaft--- D-IV, 11 184 71, 72
Star adit-=-==--=-ccccccnaca- D-V, 3 *)  eemee—
Star prospect-----=----=aoax E-III, 1 -— ee—ea-
Summit mine-------ccec-coaa- E-III, 6 188 = eeeee-
Summit shafte---=--ccccunoue H-II, 13 --- meeaae
Sun and Moon shaft=------=-~ G-II, 3 189 73, 74
sunnyside adit---==-=c-ncaes A-IV, 1 )y  eeeea-
sunny Side shafte=eceececa- G-1I, 21 165 7¢
DYyracuse mine------=--w---x D-1II, 5 190 7z
lelepnone dCif-=-===mmcoca-x D-II, 9 ——— memeee
Tigris adil==-e-=eeeccanan- G-1II, 6 192 74
Tom Boy adit-~----c-ceccaeaa- G-1I11,15 193 eeeea-
Torpedo mine--------~--cco- b-v, 9 194 77
Transvaal adit---=--=sc-ecea- b-I1I1I1, 7 ---  eeaea
Tredsure Vault shafte------ G-1II1I1,11 195 e-mea--
Treasure Vault adit----=~--- G-III,10 195 78
Trio adit-------ccmcmcnnaax E-I, 6 56  amee--
Tropic (Irojan) shaft------ G-1I, 17 197 39, 79
Tropic tunnelee------c--ua- G-1I1I, 5 198 39, 7¢
Two Brothers tunnel-------- E-II, 8 200 80, 81
Tyson shafte----vecooceecuas C-1Iv, 6 e
Union adit--------"-ceo-ca- B-1v, 3 206 82
United Gold adit-=-=-ccow-- C-11, 4 207 meaea-
U. S. adit=---ccccccccccun- E-IV, 4 210 0 eee-a-
Unknown adit----=---ecmece=- D-I, 2 e et
Upper East Lake adit~------ F-1I1, 4 208 83
Upper Lake adit------------ E-II, 12 -——- 7, 8
Veto shaft------c---cvocnoaa- G-1I1, 30 -——— eeaee-
10
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OPENING OF LOCATION ON DESCRIPTION FIGURE §
MINE OR PROSPECT FIGURE 1 ON PAGE: NO. g~
£
=
Victor shaft---=ceccccccan-- D-I, i1 .- aaeema- g
Vida shaft-----e-scceccuacex D-1, 10 .- camea- &
Waltham shafte---=c-wececeau- F-v, 2 211 m—e——— X
Ward adit------cocemmcecca. F-V, 5 - e
Welch(?) shaft--~==ecacen-a D-11, 4 _—— mmmem- 3
West Doves Nest shaft------ F-11, 1 - 8 B
West Sdanta ‘Fe shaft-------- G-1I, 10 -—= e -
Whale adit (Stanley mine)-- D-IV, 13 184 71 "
Wheatland adite--=-=ccce-=- C-111, 9 ——— eeeea- —
Wild Rose shaft------cvee-- C-v, 2 212 eeeea-
Williams shaft--===-ccee--- E-1I, 3 213 eeeae-
Willis Gulch shaft----=---- G-I, 1 -—-  ecaa--
Windsor Castle shaft------- E-I1I, 11 -—— eaaa--
Wolverene adit-----=----c== E-II, 3 - eace=--
Wyandotte mine=~-------=--- D-II1I, 8 214 aemecoeo
184 71, 72

York adit (Stanley mine)--- D-1IV, 26

(*) Described and illustrated on Professional Paper 371 (Sims ancd

others, 1963).
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oo altason ol e descrabhes cainen g nr et e Sshiown
the dactrret map (tig. 1), They way be pound Ly ane o8 the praa
coordinate wndex.  For exaaple, thoe Lucania tunnel (C-11, 1) 15 1ocated
by the number 1 within C (north-south) amd Ll (cast=west) on tigure I,
Similarly the name of a mine or pruspect opening shown on the map may
be found by referring Lo the list accompanying the map, which is
arranged by grid coordinates.

Purpose and scope ol report

Ihe Precambrian bedrock, Tertiary veins and porphyritic intrusive
rocrs, and all accessible mines were mapped during an i1nvestigation ot
the urenium and associateu ore deposits ot the Idaho Springs district
a, part ot a larger study in the central part of the Front Range
mineral belt. Much of the information obtained in this study has
been publisnhea by the U.S. Geological Survey in two reports: Bulleti:
1182-4A, Geulogy ot Precambrian rocks, Idaho Springs aistrict, Colorac.,
by R. H. Moench (1964); and Bulletin 1208-A, Econumic geology of the
Idaho dSprings district, Clear Creek and Gilpin Counties, Coloraau,
by K. H. Moench and A. A. Drake, Jr. (1966). The 135 mine and prospc.-
descriptions, geologic maps of those mines and prospects that were
accessibie, and several plan maps and projections of inaccessibie
properties that were also made available to the authors, are mater:ia.
that is supplementary to the bulletin on the economic geology o1 th-
district, Because the descriptions and maps contained herein are .:
limited interest, they are being made available in this form to tnos-
who want them. Reproductions of the entire report, or individual page.
thereof, are available at private expense from the U.S. Geoclogica:
survey Library, Building 25, Federal Center, Denver, Colorado 80z.i>.

Fieldwork

Most or the mines and prospects were mapped during the summer
of 1953 and 1954, Some additional fieldwork was auone 1n the Bie [:.
tunnel and the Bald Eagle mine in 1959. The accessible mines we:.
mapped on scales of 1:480, 1:600, and 1:1,200.
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Alma Lincoln mine (b-1V, 2, 5, and otherys)

The Alma Lincoln mine, on the south side of Clear Creek about a
mile west of Idaho Springs, is one of the largest mines in the district.
It includes the workings on two important veins--the Lincoln and the
Elliot and Barber--and on three lesser veins--the South Lincoln,
Josephine, and Donna Juanita(?).

The Alma Lincoln mine has several adits, all connected by crosscuts
or raises. The principal adits are the Lincoln (D-1V, 2, shown on fig. ¢
as the adit level), the Platt level, the Elliot and Barber (b-1V, 5), the
Elliot and Barber No. 2 level, the Lincoln-640 level (D-1V, 19), the
No. 1l adit (D-1V, 20), and the No. 12 adit (D-1V, 21). Most of the
Ruby level (D-1V, 3) was inaccessible in 1954, and is not shown on
figure 2. As Spurr, Garrey, and Ball (1908, fig. 136) showed, the adi:
of the Ruby level was driven on the South Lincoln vein, and a shor-
crosscut was driven to the Lincoln vein, which was stoped on this leve..

The Alma Lincoln mine was opened several vears before 190U ana wa.
worked almost continuously from 1902 to 1943. The Lincoln vein wa.
worked on a small scale from 1902 to 1929, anu 1t was the iarges-
producer in the Idaho Springs district during 1930-40; it was large.-
inactive, because of scarcity of labor and mine equipment, during toc
1950's. The Elliot and Barber vein was mined sporadically during tio-
sare period; L1ts total yield was considerably smaller tnan tnat or ti:
Lincoin vein. Little stoping has been done on the Souti Lincoin ai..
Josephilne velns,

U.S. Bureau of Mines recorded 10,689 tons of crude ore and io, /600
tons of concentrates shipped from the Alma Lincoln mine, mostly 1rom
the Lincoln vein, during 1902-50, which yielded: gold--41,074 oz;
silver--170,169 oz; copper--443,238 lbs; lead--2,064,999 lbs; zinc--
78,384 1lbs. Production records for the Elliot and Barber vein during
the same period were combined with tne Alma Lincoln records, but they
were separated in 1904, 1920-29, and in 1933. During these years the
Elliot and Barber vein produced 1,184 tons of crude ore and 195 tons
of concentrates which yielded: gold--950 oz; silver--3,714 oz;
copper--6,502 lbs; lead 42,619 lbs; zinc--11,436 lbs.

The Lincoln vein cuts microcline gneiss and small bodies of
amphibolite and pegmatite; the Elliot and Barber vein cuts mainly
biotite gneiss. The South Lincoln vein crosses the contact between
these major rock units, and this contact is exposed in the crosscuts
that connect two levels on the Lincoln and Elliot and Barber veins
(fig. 2). These rocks strike northeast and dip dominantly northwest.
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Tne microcline gneiss 1s gently warped winercos the biotite gneiss in
places ik tightly folded ulong northeast-trending uxes. The gneisses
are cut by dikes of biotite-quartz latite porphyry, and trachytic
granite porphyry. A north-northeuast-trending dike of biotite~-quartz
latite porphyry cuts the South Lincoln, Josephine, and Elliot and Barber
veins (fig. 2). Trachytic grunite porphyry, which is older than the
veins, is exposed near the southeast end of the Lincoln adit level
crosscut, near the Donna Juanita(?) vein.

The wallrocks are altered adjacent to the veins. A thin inner
zone of bleached, sericitized, and pyritized rock is surrounded by a
wider zone of argillized rock. At places the altered rone on one wai!
is thicker than it is on the opposite wall.

Five veins are developed in the Alma Lincoln mine, from northwec:
to southeast, the Lincoln, South Lincoln, Josephine, Elliot and Barber.
and Donna Juanita(?). The Lincoln and the Elliot and Barber, the mos.
important of these veins, are subparallel in strike, but convergr
upward. On the Lincoln adit level they are 370 to 500 feet apart, bu:
on the ridge to the southwest of the mine openings they are only 40
feet apart (fig. 1). These veins, together with the Fraction vei:.
constitute a vein system that converges to the southwest with the Lorc
Byron-Stanley-Edgar vein system (fig. 1).

Lincoln vein.--The Lincoln vein strikes N. 40Y-55° E., u1ip:
309-50° N., and has been trdced on the surfuace for distances of apc.:
2,500 feet west-southwest and east-northeast from the Lincoin ac::
level portal (fig. 1). The vein is O to 24 inches thick. Typica: .
it is symmetrically layered and has a core of base-metal mineral.
bordered by coarse-grdined pyrite and quartz. Locally, nowever,
veinlets of base-metal sulfides and sulfosalts cut the pyrite-quart:
vein material.

The Lincoln vein is a pyritic lead-zinc vein. It contains more
pyrite than most veins of this type, however, and the galena-sphaleritc
ratio also 1s unusually high. Cubes of pyrite as much as 2 incnes
across constitute 50-70 percent of the metallic minerals. The pvrite
immediately adjacent to the base-metal core 1s commonly stained a aeer
yellow, presumably by copper. Other ore minerals, in order of decreasii.
abundance, are galena, chalcopyrite, tennantite, and sphalerite. bma.
amounts of enargite are present, and traces of native gold, pearceite,
and polybasite were noted in polished sections. Secondary ore milnerais
are covellite, chalcocite, cerussite, malachite, and azurite. In par..
of the vein less than 350 feet beneath the surface the galena is pre-
ferentially replaced by a fine-grained mixture of covellite and cerus-
site, and less commonly by malachite, azurite, and chalcocite. Quartz
is the most abundant gangue mineral; small amounts of ankerite(?) are
locally present.
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Uranium-bearing minerals are present at several localities on
the No. 2 and No. 3 Lincoln levels. Assays of three samples (L-2-3,
L-3-2, L-3-NE), none of which contains more than 0.1 percent uranium,
are given in the following table. Forty feet from the southwest face
of the No. 2 level, the vein is abnormally radiocactive for a linear
distance of 5 feet; an assay (sample L-2-3) gives 0.089 percent equiva-
lent uranium, and 0.063 percent uranium. Betazippeite and zippeite are
distributed along late fractures crossing the vein. Also, small ros-
settes of schroeckingerite are scattered along the drift wall a foot
or so away from the vein where betazippeite was found. Pitchblende(?),
a dark-gray gangue mineral, and some pyrite, occur in the same irregular
veinlets that cut the sulfides and contain the betazippeite. At one
place on the No. 2 level and at several places on the No. 3 level, a
fracture that contains crushed sulfide minerals and zippeite cuts thc
vein but generally follows its footwall. Samples L-3-2 and L-3-NE
from this radioactive fissure contained 0.056 and 0.05Y percent equive-
lent uranium and 0.047 and 0.095 percent uranium, respectively. Assoc-
iated with the zippeite are a few grains of dull-black material with =
conchoidal fracture, possibly thucholite. The material is highily
radiocactive, has a specific gravity of 1.91 to 1.93, and gives a clear
X-ray powder pattern similar to sphalerite.

Chip samples of the Lincoln vein were taken on all accessibie
levels (fig. 2 and table). The assays indicate that the gold distribu-
tion is somewhat erratic but tends to increase in those parts of the
veins that contain abundant base-metal minerals.

The Lincoln vein has a well-defined zone of supergene alteration.
On the adit level the vein is completely oxidized for a distance of 1{
feet from the portal; on the Platt level it is oxidized for about 40 .
feet from the portal; and on the 640-, No. 1l1- and No. 12 levels it is
oxidized for about 50 feet, 70 feet, and 170 feet from the respective
portals,

A large ore shoot that plunges at a medium angle northeast was
mined from the Lincoln vein (fig. 2). The factors that localized this
shoot are not fully understood. The ore and gangue minerals have fillec
a single fracture that appears to have been open over almost the full
extent of the mine workings. The veln tends to thicken where it strike:
more to the east than the average, consistent with the observed right-
lateral offset of 2 1/2 feet, but the stoped ground covers relatively
north-striking parts as well as east-striking parts. Changes in dip ac
not appear to have been important, even though slight normal dipslip
movement took place at a late stage of mineralization.
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Elliot and Barber vein.--The Elliot and Barber vein strikes

N. 400-550 E. and dips 450-65© N. (fig. 1). Typically it conmsists of i
a single vein bounded by a foot or more of altered wallrock, but at
places it consists of two or more subparallel veins or a zone of
sheared and pyritized rock that may be wider than the drift. Near
the southwest end of the Elliot and Barber No. 2 level, late movements
have failted and brecciated the vein, and the vein is also cut by a
dike of biotite-quartz latite porphyry. The vein is similar in
mineralogy to the Lincoln vein, but it contains proportionately less o
pyrite relative to base-metal minerals. Tennantite, chalcopyrite, and:::
trace amounts of enargite, native gold, and pearceite were seen in A
polished surfaces. A carbonate mineral, probably calcite, is present ;[ -
in the gangue.
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Assays of some concentrates and smelting ores shipped to the ldanc
Springs Sampling Works during 1925-27 follow:

Ounces per ton Percent
Type Tons Gold Silver Copper Lead Zinc
Smelting ores 1.48 1.07 25.00 0.05 14.60 1.70
24,91 .76 4.58 .42 3.10 3.5
Concentrates 5.02 1.35 8.60 1.20 7.34 S 9.0¢
25.37 1.05 3.20 -——- 3.10 3.12

The factore responsible for localizing the ore bodies in the
Elliot and Barber vein are not known. It is noteworthy thdat ore bodies
are present where biotite gneiss constitutes the walls, for generall,
this rock is a less favorable wallrock for the occurrence of ore shoots.
However, the Elliot and Barber vein is notably thinner than the Lincoin.

South Lincoln vein.--The South Lincoln vein, which strikes
N. 30°-40° E., dips 45°-75° NW., is intersected by a4 crosscut nedr the
portal of the Lincoln adit level and in the Lincoln adit level crosscut
(f1g. 2), and junctions with the Elliot and Barber vein near the south-
west end of the accessible part of the Elliot and Barber tunnel (fig. 2).
The vein is breccidated at many places in the workings, and consists of a
1- to 3-foot zone of angular to subangular fragments of wallrock and

19
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ore containing pyrite, gajena, and sphalerite. Locally the ore and
wallrock fragments are thinly coated by quartz and pyrite. The brec- '
cia is similar to that from the Stanley mine described by Lovering v

and Goddard (1950, p. 186). o

The ore minerals in the vein are pyrite, sphalerite, galena, i
chalcopyrite, tennantite, and enargite. The gangue is quartz and o
siderite.

Two ldaho Springs Sampling Works assays of smelting ore indicate '
1.07 to 1.22 oz gold per ton, 14.48 to 24.20 oz silver per ton, U0.10
to 2.30 percent copper, 4.70 to 11.10 percernt lead, and 1.20 percent
zinc. So far as is known, the vein has produced very little ore,

Josephine vein.--The Josephine vein, which strikes N, 40° E. and
dips 520 NW., is exposed in the main crosscut from the Lincoln adi:
level (fig. 2). It is only 25 feet southeast of the South Lincoln
vein, and both veins converge to the southwest with the Elliot anc
Barber. According to Spurr, Garrey, and Ball (1908, p. 357), tne
Josephine vein is generally similar to the South Lincoln vein. An
assay of 6.74 tons of concentrates by the Idaho Springs Sampling
Works in 1919 yielded 0.19 oz gold and 12.15 o0z silver per ton,

53.84 percent lead, and 2.10 percent zinc.

Donna Juanite(?) vein.--The Donna Juanita(?) vein, which strike..
about N, 650 E. and dips 35°-60° N., is exposed 610 feet southeast c:
the Elliot and Barber vein near the face of the main crosscut (fig. Z-
It is as much as 4 inches thick and follows a gouge zone. The vei:
is similar in mineralogy to the Lincoln vein, and contains pyrite,
galena, sphalerite, chalcopyrite, tennantite, and some enargite.
Quartz was the only gangue mineral noted. The vein is subparallel to,
but cuts, a dike of trachytic granite porphyry.

20
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Development.--Drift adit about 100 feet long.
Wallrock.-- Microcline gneiss.

Vein.--Annie: Strikes N. 42° E., dips 49° N.; appears to be
continuous with the Houston to the south-southwest; consists of
numerous close-spaced anastomosing veinlets of quartz aund pyrite in
a zone of altered wallrock 1 to 2 feet thick.
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The Anoka County adit 1s on the soutn si1ae o1 Clear Creek about
1,000 teet northwest of the mouth of Treil Creek (fig. 1l). Very little
15 known oif the history or production ct tne wine, U.S. Bureau of Mine-«
recorded 50 tons of ore and | ton of concentrates shipped in 1934 wnici
vielaeed 2.950 oz gola, 43 oz silver, and 104 104 lead,

Microciine gneiss Is tne principal willrock in the mine. Thest
rocks strike nortneast and dip 259-459 L. Tertiary quartz bostonite
dirke, cut the gneilss and arce cut ond ofr-et by the vern (fip. 3.

The adit follows several subparallel br amiching veins, wnicu stiiqe
gener.lly east to northeust and dip 259-45Y 1. Individua! veins wpener: -
are L-4 Inches thicik, but locally are as muci aus 18 Incnes thicy 1ne.
apparently are part of the vein system worked in the Donaldson, wheatldn..
and Littile &lbert No. 5 mines to the soutiwest and tne Hoosac mine to tn

nortreect (fig. 1).

The dominunt vein mineruls dre quartz and pyrite. small amount..
tennantite and galena occur in tiny vugs in tne cuartz, and fine-graine.
Cvrite Is disseninated in tine altered w.llrocd adjecent to the vel:

Tae rndividual velns are partiv to conpletely oxidizea tu o porni oo

vu teet frowm the portal. & 4-inch iy sumple across tne unoxicic.

vein asseyed (.14 oz goid and L./ oz sitver per tui, U.00 percent corpe™
.36 percent lead, .nd {,49 percent cinc, wnercaes o samnle of oxlaize
velin matericl frow near tne portel sssoved o trace vl geld, U.Su

si1lver per ten, U.U3 percent copper, U.31 percent leca, and U. 18 percent
crne (enoiyses Dy . Lo okinner ond James Wanlberg)., Only the oxidrzed
pert of the veln bas been stopod,

Toue veins dre cut, .nd they offset the Juartz postonite porphvr.
dikes, Tine apparent displecement clong the individual veinlets rant:
tron D> to 20 feet, and <1l tne nortn wails ~re shifted westwara wit.,
respect to the south walls--the result or o leftr-laterul movement,
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Argo tunnel (H—IV, 1) '.‘:AJ .‘;h L.' L : J;’.; . . hounch

The Argo tunnel, formerly called the Newhouse, is the longest
tunnel in the district, extending 4.16 miles from near Idaho Springs
to the north-central part of the Central City district. The trace
of the tunnel within the Idaho Springs district is shown on figure 1.
The portal is at an altitude of about 7,560 feet, and accordingly
the tunnel cuts several veins in the northern part of the Idaho Springs
district and in the Central City district at depths of considerably
move than 1,000 feet. It was inaccessible in 1954, but was examined
and partly mapped by both Bastin and Hill (1917, p. 303-306) and
Lovering and Goddard (1950, p. 178-179). A generalized geologic sec-
tion through the tunnel was prepared by Sims, Drake, and Tooker, 1Yo.,
fig. 20.

The Argo tunnel was started about 1900 and was completed in 1907.
Veins it services were worked intermittently until 1941, The tunnel
was driven to intersect many of the valuable veins of the ldaho Springs
and Central City districts at depths considerably greater than those
of the deepest shaft workings, in order to decrease the cost of deep
mining, furnish cheap and rapid transportation to the mills and rail-
road at Idaho Springs, and to afford drainage for the workings con-
nected to it. Within the Idaho Springs district tne tunnel is connectec
to only two mines, the Gem (fig. 39) and the Sun and Moon.

The tunnel intersected several important veins that crop out i1
the eastern part of the Idaho Springs district, including in order frow
the portal, the Edgardine, Queen, Seaton, Tropic, Gem, Be!lman, Sun and
Moon, Morning Star, and Frontenac-Aduddell. Only the Seaton, Gem, Sun
and Moon, and Frontenac-Aduddell veins were extensively mined from the
tunnel level. Descriptions (by Bastin and Hill, 19i7) of the main
veins cut in the tumnel are given elsewhere in this report.
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Ashland shaft (F-11, 5)
Development.--Shaft and short drifts. L

t
-

Production.--46 tons of crude ore shipped in 1956, yielded
5 oz gold, 91 oz silver, 100 lbs copper, and 900 lbs lead.

Vein.--Ashland: Strikes about N, 75° E., dips about 60° N.

Vein minerals.--Probably pyrite, galena, sphalerite,
chalcopyrite, tennantite, quartz.

Tenor.--46 tons shipped in 1956 averaged U.} oz gold and
, 2 oz silver per ton, U.ll percent copper, and 0.99 percent leac.

-

P — -
4

24

. T
Poooa . P



f ; ey [
. o A o Liloin
Aurum adit (kE-1V, 7) Cootdcs, Colol, by b, H.
) R R (A SO R
Development.--Short drift-adit, winze, and two shafts, 90 and

280 feet respectively north of the adit.

Mocuea

Vein.--Aurum: Strikes N. 29 E., dips 79° W.; 4 inches thick.
It 1s possibly the continuation of the Jennie Lind No. 1 vein.

Wallrock.--Pegmatite and biotite gneiss.

Vein minerals.--Pyrite, amber sphalerite, tennantite, chalcopyrite,
and quartz.
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Banta Hill mine (I-1, 1) ¢ L L AT

By P. K. bims LY AL A. Dlaeiin. Wi

The Banta Hill mine is on the southeast side of Banta Hill, north
of Pleasant Valley, in the northeast part of the district. The mine,
which is on the Banta Hill Ranch along Elkhorn Guich, was opened before
1900, but no production was recorded until 1906, Subsequently it was
worked during the depression years of the 1930's and again during the
early part of World War II1. It was rehabilitated in 1954 and was being
worked in 1955.

U.S. Bureau of Mines recorded 923 tons of crude ore and 98 ton-
of concentrates shipped during 1906-44. This ore yielded 195.07 oz golc,
12,060 oz silver, 43,452 1lbs copper, 178,699 1lbs lead, and 4,378 lbs zinc.
Several tons of ore was hoisted in 1955 but the exact quantity is not
known, for the ore was combined with that from the Widow Woman and
Cherokee mines in the Central City district. Part of the milled ore wa:
fill from the large stope above the 2(02-level and part was from a stoos
on the 290-level.

The mine workings consist of a shaft, sunk on the Banta Hill vei:
which is inclined an average of 65° SW, and levels at vertical dept:.
of 142, 202, 251, and 290 feet (fig. 4). The shaft reportedly extenc-
about 80 feet below the 290-level. Large stopes are present west oI
the shaft on all levels. In 1955 only the l42-level was inaccessibic.

The country rock is predominantly biotite gneiss. Tne gneiss i¢
cut by 2 small dikes of quartz monzonite porphyry (tig. 4), which appea:
to be apophyses from a large body of quartz monzonite that crops ou.
west of the mine (fig. 1). These dikes were not traced on the surface.
but the easternmost dike projects from the surface through the mine
workings to the lowest level.

The sillimanite-biotite gneiss is altered to a hard, dense rock
for distances of about an inch from the veins; breccia fragments in the
veins characteristically are bleached and silicified(?). The quartz
monzonite porphyry also -is hardened in the vein zone, and the feldspar
phenocrysts are largely converted to clay minerals.

Two principal veins have been developed--the Banta Hill and
Bunkhouse (or Black Cat)--and a third, herein called the '"A" vein, has
been cut in a crosscut on the 202-level (fig. 5). The Banta Hill vein
is cut by the Bunkhouse vein west of the shaft on all levels; numerous
spur veins are present at the intersection.

The Banta Hill vein strikes about N. 68° W., and dips about 65° Jsw.

It cuts the foliation of the wallrock at angles of 450 or larger. At
most places the vein is barren, but west of its intersection with the
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Bunkhouse vein, the Banta Hill vein and small veins connecting the twu
are mineralized. Commonly, brecciated wallrock between fractures near .|
this intersection also is mineralized, the whole locally constituting -,
low-grade ore, as shown nn the 290-level (fig. 5). The barren part of“
the Banta Hill vein is a fracture or an irregular zone of subparallel b
fractures with associated breccia. The walls are poorly defined; goug?
is absent. The mineralized segment contains milky quartz and locally ; I,
clear quartz, minor amounts of pyrite, galena, sphalerite, tennantite,
and carbonate minerals. _Most of the carbonate is pink (probably rhodo- '
chrosite), but some is tan or white. Bastin and Hill (1917, p. 280) )
reported sparse barite. The sphalerite is amber to nearly white. The
galena is dominantly fine grained but locally medium grained. The
pyrite is fine grained and most of it is disseminated through the quartz
or replaces the country rock adjacent to quartz.

R N s bl e

The galena, sphalerite, and tennantite generally occur in i-1inchu
thick stringers or lenses along well-defined fractures. Quartz tnat
contains variable amounts of rhodochrosite(?) and pyrite commonlv forms
the walls of these veinlets. At places vugs are filled with clear
terminated quartz, crystals of rhodochrosite(?), or cubes of pyrite.

The Bunkhouse (or Black Cat) vein strikes N, 50°-60° E. and aipr
8U° NW tu vertical. It cuts the Banta Hill vein west of the shaft
without apparent offset. Several curving link veins that probabiv
formed by shearing related to the fracturing that produced the Bunkhouse
structure, leave, or cut, the Banta Hill vein west of the intersecti..
and join the Bunkhouse vein several feet to the northeast, forming
complex fracture pattern at the intersection (fig. 5). The vein 1-
irregular and consists of several connecting or interlacing mineralize
fractures and locally associated breccia. The walls commonly are poor:
defined and gouge is rarely present. The vein contains white quart.
galena, sphalerite, rhodochrosite, pyrite, and purple fluorite. Mos:
of the sphalerite is darker than that in the Banta Hill vein; pyrite
and carbonate minerals are more abundant and quartz is less abundant
than in the Banta Hill vein, Ore minerals are sparse in exposed parts
of the veins; probably they are more abundant locally, however, for the
vein was stoped extensively north of {ts intersection with the Banta
Hill vein,

The "A'" vein, cut in the crosscut on the 202-level, is about 85
feet south of and nearly paraliel to the Banta Hill vein. The vein is
about an inch wide in the crosscut and it contains as much as half an
inch of fine-grained galena in gouge.

The principal ore shoot in the mine is at the intersection of the
Banta Hill and Bunkhouse veins. Ore is present in the Banta Hill vein
for distances ranging from 40 to 90 feet west of the intersection, and
also in the link veins (and associated broken ground) connecting the
two major veins. The shoot plunges steeply southwest; it has been
largely mined out from the surface to the 290-level (fig. 4). Locally
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on the 290-level, the ore shoot in the Banta Hill vein is as much as
10 feet wide; it consists largely of low-grade ore and rarely exceeds
10 percent in combined lead, zinc, and copper. Above the 29Y0-level,
samples from the stope, which averages 3 feet in width, contained
0.01-0.12 oz gold, 2.68-63.3 oz silver, 2.12-15.5 percent leuad, 0.01-t
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0.18 percent copper, and 0.01-3.9 percent zinc. O

One sc¢lected sample of galena- dand sphulerite-rich ore from the [
stope above the 251-level, 55 feet southeast ot the intersection of [ .
the Bunta Hill and Bunkhouuse veins, assayed: gold--0.06 oz per ton, *:
silver--68.80 oz per ton, copper--1.33 percent, iead--28.47 percent, :
zinc--36.40 percent. A separate of the galena assayed: gold--0.04 o
oz per ton, silver--8l.0U/ oz per ton. A separate of the sphdalerite
assayed: gold--0.02 oz per ton, silver--2.12 oz per ton, copper--
0.2 percent. A pyrite mill concentrate dassayed: gold--0.08 oz per
ton, silver--3.,U2 oz per ton.

A smaller ore shoot in the Bunkhouse vein, mined on the 20Z- and
251-levels (fig. 5), occurs where the vein-fissure intersects Tertiarv
quartz monzonite porphyry. In the stoped ground the porphyry is
fractured and locally brecciated along the vein for 4 width of 5 feet
or more locally. Considerable breccia-type ore is formed where vexr:.
minerals cement the fractured rock. Joint surfaces commonlv ar.
coated by pyrite and rhodochrosite. In contrast, the vein 1s narro-
and weuakly mineralized where it has biotite gneiss wualls.

Small quantities of siliceous smelting ore shipped in 1900 an
1906 contained about 0.20 oz gold per tom, 20 oz siiver per ton,
24 percent lead, and 4 percent or less zinc (Bastin and Hill, 1917,
p. 280). Selected shipments sent to the Idaho Springs Sampling Works
assayed as follows:

Ounces per ton Percent
Year Tons Go ld Silver Lead Zinc
CRUDE ORE
1926 20.31 0.30 70.8¢0 13. 20 8.40
1934 67.53 .05 5.35 .50 .40
CONCENTRATES
1935 2.89 0.61 46.02 7.20 8.50
1.02 .43 59.15 19. 30 5.0uU

The ore shoot formed at the intersection of the Banta Hill and
Bunkhouse veins should extend along its plunge to greater depths;
this shoot represents the most promising ground for future development.
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Banty mine (C-V, 4)

Development.--Shallow shaft. wss A A Drake. Oz

Production.--Small; U.S. Bureau of Mines recorded 13 tons of
crude ore shipped in 1911, 1928, and 1933, which yielded 3.24 oz
gold, 42 oz silver, 60 lbs copper, and 47 lbs zinc.

Veins.--Northeast(?) extension of the Fraction vein: Strike
N. 540 E., dip 60° W. The vein is 6 inches thick and is oxidized
in the shaft.

Wallrock.--Microcline gneiss and quartz diorite,

Vein minerals.--Pyrite, galena, sphalerite, chalcopyrite,
quartz, and siderite.
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Bell adit (G-111, 7) SR S T
alld A. A, Liadu, JI'
Development.--650-foot drift adit.

Veins.--Bell: Strikes E to N. 65°, uips nearly vertical.
Wallrock.--Biotite vneiss.

Minerals.--Pyrite, sphalerite, quartz, parite, and siderite(7).
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Beliman mine (G-II, 7, 8) Y T

Development.--650-foot drift adit; 250-foot inclined shaft with
5 short levels; 490-foot lateral east of the Argo tunnel.

Production.--At least $50,000 worth.

Veins.--Bellman: Strikes N, 75° E., dips 55°-85% NW. Six to 18
inches of fractured, silicified, and pyritized wallrock; locally tra-
versed by 2-inch veinlets of base-metal minerals. Vein intersects Gem
vein in Gem lateral about 1,200 feet west of Argo tunnel.

Wallrock.--Microcline gneiss, subordinate biotite gneiss, anc¢
quartz monzonite porphyry.

Vein minerals.--Gold, galena, sphalerite, chalcopyrite, ten-
nantite, pyrite, quartz, rhodochrosite, and calcite.

Ore bodies.--A shoot that plunges to theeast; irregular shaped
and apparently controlled by intersections of branching fractures.

Tenor.--First level De Losca stopes produced $25,000 in ore
from a space 20 feet long by 10 feet high by 2 feet wide. Assav of
chip sample from east face of second level: gold--1.10 oz per ton;
silver--106 oz per ton; copper--4 percent; lead--1.2 percent. Assay
of chip sample 100 feet east of Argo tunnel: gold--1.88 oz per ton;
silver--15 oz per ton; copper--1.3 percent; lead--13 percent.
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Belman minc (E-1, 14) S :
aad AL AL a0 o

Deve jopment . --Shaft, drifts, and stopes of unknown extent
Production.--63 tons of crude ore, 21 tons of concentrates
shipped during 1903-42, possibly net frum shaft, ylielded: gold--

321 oz; silver--1,267 oz; (opper--336 lbs; lead--797 lbs; zinc--
317 lbs; records incomplete. ’

Vein.--Belman: Strike N. 559 W,, dip 759 N,

Wallrock.--Biotite gneiss dnd granite gneiss al surfacc;
possibly microcliine gneiss in lower workings. '

Vein minerals.--Probably pyrite, galena, sphalerite
| chalcopyrite, temnantite, and quartz. ’

.L
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Big Five (Central) tunnel) (E-1V, 19)¢ .-+
wad AL A
The Big Five or Centru! tunnel extends almost due north for a
distance of about 9,450 tcet. The portal is on the north side of
Clear Creek at the west edye of ldaho Springs, at an altitude of
7,600 feet (fig. 1). 1In 1954 the tunnel was inaccessible beyond the
Edgar vein, but in 1959 the Contract Engineering Co. of Denver cleanec
out most of the tunnel and gained access to the Lake vein about 8,350
feet from the portal. That company drilled a vertical hole from the
surtdce to the Lake drift for ventilation and for a hoist cable. The;
then raised 276 feet on the drill hole and crosscut from the 276 (Savre}
level northeast to the Belman vein and southeast to the Lake veir.
Figure 6 is a geologic map of the tunnel from the portal almost tc
the Belman vein;, figure 7 is a plan of the Sayre level and the drifts
on the Lake and Belman veins in the northern part ovf the Big Five
tunnel.
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Prouuction from all veins mined in the Big Five tunnel, plus that
from the Miami tunnel and other lesser mines, is combined in the records
of the U.S. Bureau of Mines, and production from specific veins cannot
be distinguished. Most of the ore came from the Edgar, Lake, and
Belman veins in the Big Five tunnel. U.S. Bureau of Mines recordeu
17,496 tons of crude ore and 7,241 tons of concentrates shipped durinc
1901-37, wnich yieldeu: goia--1/,0643 vz; silver--487,185 oz: copper--
725,228 lps; lead--1,Y6,,699 lbs; and zinc--210,008 ibs.

The great length of the Big Five tunnel affords excellent exposur:
of the Precambrian rocks at a large angle to their strike, providing
valuable data on the structure of the Precambrian rocks, as well as on
the Tertiary veins. Between the portal and the Fulton vein (fig. 6,
the tunnel cuts intimately interlayered and complexly folded microcline
gneiss, biotite gneiss, pegmatite, granite gneiss, and amphibolite.

These rocks strike about N, 60° E. and dip steeply north. North of the
Fulton vein to a point about 440 feet north of the Hudson(?) vein, the
tunnel cuts mainly biotite gneiss, which has been intricately foldecd;

the contact between the biotite gneiss and the microcline gneiss has beern
folded, North of this contact on the level of the tunnel, microcline
gneiss is tne dominant rock type, and few thin layers of biotite gneiss,
amphivolite, and pegmatite are exposed., Northward from the contuact tne
northward dips flatten, and near the Belman vein the tunnel crosses an
open syncline. The Precambrian rocks are cut by several dikes of Tertiarv
quartz monzonite porphyry, bostonite porphyry, and an unidentified type
of perphyry.

The most important veins are the Edgar, Shafter, Lake, and Beiman.

All the significant veins are described below, in order of their distdnce
from the portal.

33

' [ S T O



Edith vein,--The Biy Five tunnei cuts the kdith vein about 1,240
feet from the portal, and a short drift on this vein huas been driven
to the east. The vein strikes N. 709 £., and dips steeply north; it
was not found ot the surface. The vein is made up largery of a b6-inch
thick zone of silicified and pyritized rock, and a thin fissure filling
of quartz and pyrite. / dike of bostonite porphyry closely parallels
the vein, and is cut by the vein in the drift,

Fulton vein.--The Fulton vein is cut by the tunnel about 2,385 feet
from the portal, and a short drift has been driven on this vein to the
west. Small stopes have been extracted at two places along the drift,
and the drift is caved at a larger stope about 230 feet from the tunnel.
The Fulton vein strikes N. 65° E., dips 709-80° NW., and is subparallel
to the rock foliation. The vein is as much as 6 inches thick and 1ic
bordered on both sides by a zone of altered wallrock as much as 18 inches
thick. The vein consists largely of quartz and pyrite, and veinlets of
base-metal minerals are on the hanging wall and footwall. The base-meta!
minerals include about equal proportions of galena and sphalerirte,
subordinate amounts of tennantite, dand a trace of chalcopyrite. These
minerals cement breccias of silicified and pyritized wallrock. A number
of thinner veins, composed of quartz, pyrite, galena, and sphalerite,
closely parallel the main vein. According to H. S. Sanderson (writter
communication, 1927) eight test shipments of ore from this vein assave
0.40 to 1.51 oz gold per ton, 14,36 to 43.65 oz silver per ton, 6..L :
14.5 percent lead, und 0.35 to 6,80 percent copper. ILaaho Spraing:-
Sampling Works assays for the years 1927, 1928, 1934, and 1935 repor:
that a total of 460.6 tons--mainly concentrates--was shipped. The assav-
of four typical shipments of concentrates from the Fulton vein for liv..,
1834, and 1935 follow:

Ounces Percent
Year Tons Gold Silver Copper Lead Zinc
1927 3.60 1.32 21.20 2.12 6.00 3.12 :
1934 6.71 .86 13.55 1.28 3.16 3.98
1934 19.92 .73 23.80 2.82 12.78 10.60
1935 : 12.29 .84 11.78 3.97 10.32 6.00

The fault occupied by the Fulton vein cuts and displaces an
unidentified porphyry dike that strikes N. 45© W. and dips 40°2-50° N.
The fault has an apparent right-lateral horizontal displacement of 17
feet. The Fulton vein in turn is cut by a fault 200 feet west of the
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muin tunnel that strikes N. 25Y k. and dips 87° W.; the apparent hori-
zontal displdacement ulong this fault is 5 feet und left-laterul. This
fault may correlate with the north-northedst-trending aurum vein which
is exposed ut the surface (fig. l1). On the surface the Fulton vein
intersects the Edgar vein about 350 feet northeust of the Edgar shaft.
The Fulton vein was traced 1,000 feet northeast from this intersection
and vo the southwest it may be continuous with the Virginia vein.

Edgar vein.--The Big Five tunnel cuts the Edgar vein about 2,475
feet from the portal. This vein has been extensively developed and
stoped both east and west of the tunnel, but these workings were
inaccessible at the time of this study. The vein strikes aboul
N. 70° E., and dips about 75° N. where it is cut by the tunnel. Here
it contains a thin fissure-filling of white comb quartz and pyrite 1:
a 3-foot zone of intensely altered wallrock.

Great american (or Jennie Lind) vein.--The Great American (or Jennic
Lind) vein is cut by the Big Five tunnel about 3,710 feet from the portal.
4 drift extends east from the tunnel, but was not entered because of bad
air. 1t may be 625 feet long (Bastin and Hill, 1917, p. 358). The vein
strikes nearly east to N, 70° E. and dips 30°-55© N, It contains apout

ne foot of ultered, sheared, and pyritized rock, and thin veinlets c:
Gudartz and pyrite. Bastin and Hill (1917, p. 358) reported that this
vein is nowhere strongly mineralized in the drift.

The Great American vein is named in this report for the tGre.t
icerican adit (E-IIXI, 8). In that tunnel this vein trends northeast du.
1s cut by the Jennie Lind No. 1 vein, which trends north-northedast.
Simildar relations are exposed in the Great 4merican drift on the Bix
Five tunnel level (Bastin and Hill, 1917, p. 358).

Shafter vein.--The Shafter vein is cut by the Big Five tunnel abou:
~«.230 feet from the portal. Drifts, which were not examined because cf
tad air, extend east and west of the tunnel. Here the vein strikes
N, 55° E. and dips 85° N., and contains about a foot of quartz anc
rvrite bounded on either side by a foot of sheared, altered, and pyritized
rock.

Strong(?) fault.--The Strong(?) fault, intersected 5,660 feet from
zhe portal, strikes N. 752 E., and dips about 75° N, It is a fracture
zone about 20 feet wide that contains several gouge-lined faults, but
.ittle evidence of mineralization. Bastin and Hill (1917, p. 358)
correlate this structure with the Strong vein at the surface, but this
co<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>