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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.

DEPARTMENT OF THE INTERICE
UNITED STATES GEOLOGICAL SURVEY
orru FILE, 1969
Minas and prospects, ldaho Springe
d:. ‘rict, Cisar Creek and Gilpln
Counties, Colo., by R. H. Moencl
and A. A. Drzke, Jr.



o A

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



ey

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.

-
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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.
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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
correlation is questiondble, for it would have to dip about 40° N. to
-roject to the position of the Strong vein at the outcrop.
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Hudson(?) vein --Tune Big Five tunnel intersects o vein, thought by
Bastin and Hill (1917, p. 358) to be the Hudsoun vein, uabout 6,460 fect
from the portul. Tnis vein 1s developed by drifts that extend east and
west from the tunnei. Because of bad air the drifts were not entered.

The vein strikes about N, 55Y E., dips about 60° N., und contains as
much aos 3 inches of quartz, pyrite, and base-metal minerals in 4 zone
of shedred and silicified rock as much as 4 feet thick. Correlation of
this vein from the tunnel to the surface is uncertdin.

Good For Nothing(?) and Great Center(?) veins.--hAbout 7,000 feet
from the portal the Big Five tunnel cuts the Good For Nothing(?) anu
Great Center(?) veins, which intersect without displacement. The Gooc
For Nothing(?) vein strikes N. 70° E. and dips 57° N. It is as much
s b incnes thick, ond contains white quartz and coarse pyrite., The
Great Center(?) vein strikes N, 459 W. where it crosses the tunnel, but
swings tu on easteriy strike east of the tunnel, and a more northerly
strike west of the tunnel. The vein dips steeply northeast to nearly
vertical and consists of as much as 3 feet of sheared, silicified and
pyritized rock with « few veinlets of quartz and pyrite.

Kentuck veln.--The Big Five tunnel intersects the Kentuck veir
7,325 reet {rom the portal, uand short drifts have been driven on 1c.
The vein strices N. 75°2 E., uand dips 37° N, in the tunnel, but probub:':
steepens upward Lo about 80° N. at the surface. It consists of as muc:.
as o toot of silicified anu pyritized rock cut by small veintets o:
quartz, pyrite, an. base-metdal sulfides and sulfosalts.

Lake vein.--The Lake vein is cut by the Big Five tunnel about
8,35U teet from the portui, und long drifts have been driven both
east and west (fig. 7). A lurge stope extends east of the tunnel for
a distance of 60U to 1,100 feet. In 1959 the Contract Engineering Co.
of Denver ralsed 2/6 feet on the drill hole from the surface, und
crosscut 42> fecet 5. 6U° E, to the Lake vein (fig. 7). As of 1959
the Ldke vein had not been explored between the Sayre level and the
lower workings on the Lower Lake and Windsor Castle mines--a height
of about 8UU feet. However, the depth of workings below the Lower
Lake tunnei and the Buald Eagle drift in the Two Brothers tunnel 1is
not known, anu soane of those workings are known to be water filieu.

The Lake vein strikes about N. 72° E. near the Big Five tunnel,
but strikes about N, 559 E. where it isstoped (fig. 7). Near the
tunnel it dips about 45° N., which relatively flat dip probabiy
continues upwird nedrly to the workings on the Lower Lake tunnel,
where the vein steepens markedly. However, judged from the eastward
convergence of the trace of the vein on the Savre level with the
drift on the Big Five tunnel level, the vein apparently steepens in
the vicinity of the stope (fig. 7).
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The Lake vein fills a right-lateral fault, the northwest wall
huaving moved about 8U feet to the northeust. About 55U feet east of
the Big Five tunnel this vein apparently displaces the Belman vein.
Though the position of the Belman vein near the intersection is not
accurately known, the drifts on the Belman are offset uvout 80 feet
across the Luke vein, and this apparent displacement is consistent
in direction and amount with that in the Bald Eugle mine where the
offset Precumbrian rocks gives a reliable indication of tne displace-
ment on the vein.

Where intersected by the tunnel and in the accessible dritt to
the west, the Lake vein is a zone of sheared, silicified, and pyritizec
rock as much as 10 feet wide that is traversed by many veinlets oi
quartz and pyrite. « stope of moderate size has been extructea from
the west drift. Veinlets of pyritic material tend to thicken with
strike changes to the east, which is consistent with the interrec
right-lateral relative movements on the structure. Nearly horizonta:
slickenside-striae were noted at a number of places.

Base-metal minerals may have been extracted from the large stope
above the Lake drift. Here the vein apparently steepens and swing:
to a more nortnerly strike (fig. 7), suggesting that the ore minerc.
filled openings tnat resulted from dip-slip movements and not rror.
rignt-laterai movements. In the Bald Euagle mine, where tne retation.
between base-metal and pyritic ore types are well exposéd in tne same
vein, the base-metal ore minerals were depositea during or snorti-
after a slignt, normal dip-slip movement, whereas the dominant move-
ment before and during the pyritic mineralization was right iaterai.

1f these relations apply as well to the Lake vein in the Big
Five tunnel, the ore in the ground above the Sayre level snould be
best where strike changes to the east are combined with steepening.

Belman vein.--The Big Five tunnel cuts the Belman vein about
8,910 feet from the portal, but because of bad air it was not examine.
on the tunnel level. Extensive drifts have been driven on the Beiman
vein (fig. 7), and ore hds been mined in at least two stopes from tnis
level (fig. 8). The ore shoot worked in the stope near the Big Five
tunnel extends at least 420 feet west of the tunnel (Bastin and Hill,
1917, p. 283). 1In 1959 the Contract Engineering Co. of Denver crosscut
on the Sayre level N, 20° E., 340 feet to the Belman vein, and Moench
examined and sampled the exposure there. The Belman vein has not been
explored above tne Sayre level for a vertical interval of as much as
1,200 feet. However, the extent and depth of workings from the surface
are not known (fig. 8), and if extensive mining is undertaken from
below, extreme caution should be exercised, for these workings are
undoubtedly water-filled.
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The Belman vein strikes about N, 559-60° W., locally swinging to
about N. 350 W,, and dips 9959-70° N. It {s part of the J. L. Emerson-
Gem vein system, wh:ch trends northwest acruss the district. About 700
feet southeast of i1ts intersection with the Big Five tunnel, the Belman
vein is probably displaced by the Lake vein as snown by the offset of
the East Belman dritt on figure 7. The Belman vein near the Big Five
tunnel consists of a zone of sheared, altered, and silicified rock about
30 feet thick and & footwali '"pay streak' that ranges from 3 to 9 feet
in thickness (Bastin and Hill, 1917, p. 283). The hanging wall of tne
altered zone 1s marked by a fracture zone. The footwall pay streat
comnonly contains 2 or 3 veins das much as 14 inches wide of pyritic
ore that contains subordinate amounts of chalcopyrite and, in some of
the best ore, tennantite.

The footwall '"pay streak' is exposed on the Sayre level (fig. 7)
and here it is more than 10 feet thick. The following section across
the vein was measured by Moench:

Thickness Field Nc.
Feet Inches of sampie
(See nex:
Footwall vein: table. ;

White quartz and codrse pyrite; some
grayish-red hematitic quartz and

sparse tennantite----------ccccccceo- 0 g i
Altered rock containing green and
white clay cut by thin veinlets of
quartz and pyrite; large plates of
micaceous mineral follow fractures-- 0 1 1b
0 9
Central zone:
Sheared, drgillized, silicified, and
pyritized rock cut by quartz and
pyrite veinlets; truace amounts of
chalcopyrite; some quartz is
grayish red and hematitic--==-=-cw-- 7 10 2d
Veinlet of sggalena, chalcopyrite, and
tennantite traverses center of zone- _0Q 1-3 2b
8 0
Hanging-wall vein:
white and gray quartz, pyrite--------- 0 1 3a
White and gray quartz, sheared pyrite,
trace of tenndantite--------cceccaon- 0 5 3b
Pyrite, white quartz--------ccececuc-o 0 7 . 3c
Tennantite, pyrite, and quartz-------- 0 5 3d
Gouge, sheared pyrite-------=-cmcce--- 0 4 le
1 10
Total footwall '"pay streak' exposed------ 10 7
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inalyses (by bwight L. okinner) of representative samples ot the
described parts of the vein follow (thicknesses represented by samples
are given in the preceding table on page 38):

Laboratory Field Ounces per ton Percent _
No. No. Gold Silver Copper Lead Zinc

275683 1z 0.56 0.04 U.01¢ <0.1 U.09
084 1b trace .02 . 005 <Ll .24
085 24 trace .10 . 0U5 <.l N
g6 2b .28 2,72 .92 16.8 1.2
091 3a .10 1.10 . 006 .38 .1
090 3b .08 .50 . 007 .20 <ol
0&9Y 3¢ .04 .18 .024 i
058 3d .60 9.24 3.20 .59 oot
ud s le .10 .92 Lo . ia Ce-

o chip sample of the full width of the structure (l0 ft 7 in)
sssuyed: U.12 oz gold and 1.5 oz silver per ton, 0.55 percent leuc,
..>U percent copper, and 0.25 percent zinc (analysis by Dwight L.
sxinner). These data combined with descriptions of Bastin ana Hill
i7i.,, p. 283) suggest that the Belmun vein near the Big Five tunnei
-nd the sSayre level is 4 pyritic copper vein. Golu content is fairiv
_arge in both the hanging-wall and footwall parts of the structurc,
cut silver und copper are promising only in the hanging-wall vein,

-t leust on the Savre level.

An economic mining operdtion will depend on finding wider puarts
-f tihe hanging-wall, or possibly footwall, veins. These veins probably
ciil openings in & left-luteral fault, the northeust wall probubly
aaving moved northwest relutive to the southwest wull. If so, the
ceins should widen where they swing to & more than average westerly
strike. The stope shown on figure 7 is in such a place.



Birtley adit (F-V, 1) { o

Birtley adit is on the north side of Spring Gulch about 800 feet
west of its mouth, It is a 300-foot dritt adit that bedars northeast,
a side drift, and a crosscut (fig. 9). No stoping was done and no
production is known.

The wallrocks consist predominantly of biotite gneiss and of a
few layers of pegmatite. These rocks dip predominantly east or south-
east at small to medium angles except at the end uf the southeast
crosscut where they dip steeply northward. Minor folds plunge gentiv
about N. 55° E. A very irregular dike of quartz bostonite porphyry
is exposed at three places in the workings.

Several thin veins that strike N, 15°-30° E. and dip 35°-55° SE.
are exposed in the workings. The most important vein is 2 to 12 inches
thick and consists of gouge that contains fine-grained pyrite. The
other veins are about one-half inch thick and contain quartz and
pyrite. The veins probably are nearly barren.
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Boreas (F-11, 14) and Metropolitan (FP-11, 13) adits

The Boredas adit, near the head of Boomer.ang Gulch on the Boreas
claim, was worked last in the late 1930's. This adit may have had a
difterent name in the past. The Metropolitan adit, on the east side
of Boomerung Gulch, was driven prior to 1900 und was sporadically
worked until 1941,

U.S. Bureau of Mines recorded 476 tons of crude ore uand 189 tons
of concentrates was shipped from the Metropolitan during 1901-41. Thi.
ore would have a value of about $80U per ton at 1955 metal prices.

In 1954 the Metroupolitan adit wdas caved at the portal, but Bastin
and Hill (1917, p. 294) described it as being 1,850 feetL long on &
beuring of N. 60° E.

Biotite gneiss 1s the dominant wallrock of the Boreas adit (fig.
10). These rocks strike mainly northedast, dip steeply southedst, anu
are on the southeast limb of a northeast-trending anticline.

The Boreas adit follows parts of the Metropolitan and Kangaro~
veins (fig. 1U). The Metropolitun vein strikes nedrly east and div

659-80° 5. It is faulted neur the portal by the Kangaroo vein, an.
the west segment shiftea about 30 feet to the northiust, The Metro-
politan vein consists of several dnastomosing veinlets. Individua.

veinlets contain as much as 8 incnes of quartz, pyrite, dana spars:
chalcopyrite. A 3-inch veinlet of galena, sphalerite, and tennantii.
is exposed near the face of the drift on the hanging wall ot the ve:u
Sampling-works assays of ore from the Metropolitan vein show 0.2 t.
1.95 oz gold andll.5 to 64 oz silver per ton (Bastin and Hill, 19!.,
p. 294).

Where exposed near the portal of the Boreas adit the Kangaroo
vein is 5 to 12 inches thick and contains sparse disseminated pvrite
(fig. 9). Near the fdce it strikes N, 720 E., dips 65°-80° NW., anu
thickens to as much as 24 inches; it has a 4- to 5-inch streak of
galena, sphaierite, and tennantite on the footwall. Right-lateral
movement along the Kangaroo vein has displaced the northwest wall
to the northeast with respect to the southeast wall. Accordingly
the vein should be widest where it strikes more easterly than normal,
which accords with the stoped areas shown on figure 10,
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Bourbon adit (C-1, 2)

R Y IV RN

Development.--A crosscut adit 11U feet long, and a drift 650
feet long.

Vein.--Bourbon: Strikes N. 80° W., dips 25°9-78° N., averages
about 550 N,; it is as much as 6 inches thick.

Wallrock:-~Microcline gneiss.

Vein minerals.--Pyrite, galena, chalcopyrite, tennantite, anc
quartz.
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Bride adit (F-11, 11) A Lrenas e

2

Develogment.-—?ll—fuot drift adit and stopes; connects to Hayes
adit by & 118-foot raise.

Production.-—Combincd with ldaho tunnel.
Vein.--Bride: strikes N. 70° E. to eastl dip, 30°-60° NE.
Wallrock.--Quartz monzonite porphyry and microcline gneiss.

Vein minerals.--Galena, sphalerite, chalcopyrite, tennantite,
pyrite, and quartz.

Tenor.--hAverage smelting ore: 0.36 oz gold and 16 oz silver pe€:
ton; 26-40 percent lead; and 5-25 percent zinc.
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Brighton mine (F-1I, 10),“,‘{1 L. L. Diusc, dre

The Brighton mine, at the head of Boomerang Gulch, is opened by an
inclined shaft and four levels (fig. ll). A winze from the 197-level
connects to a sublevel. Stopes are present on all levels.

U.S. Bureau of Mines recorded 4,215 tons of crude ore and 626 tons
of concentrates shipped during 1905-52. The largest shipment, 3,500
tons of crude ore, was in 1906. These shipments yielded totals of
865 oz gold, 36,652 oz silver, 86,291 lbs copper, 137,438 1lbs lead, and
200,779 1lbs zinc. In addition, 399 tons of ore valued at $5,538.61 was
shipped to the Idaho Springs Sampling Works during 1927-37. Before 1899
the property reportedly yielded ore worth $50,000 (Callbreath, 189¢,
p. 123).

Microcline gneiss is the predominant wallrock of the mine, and
numerous pods, lenses, and layers of pegmatite are present. These
rocks strike generally east-northeast and dip northwest.

The Brighton vein is exposed on all five levels, but it is not
exposed on the west half of the 197-level. The vein strikes nearly eas:
and dips about 30°-60° N, It ranges from about 6 inches to about <4
inches in thickness, and its unstoped narrower parts are composed large!~
of quartz and pyrite. The wider parts in the vicinity of the ore shoc:
contain abundant base-metal minerals which are best exposed on the tw.
lowest levels., Here, galena and sphalerite, subordinate quartz, pyrite,
chalcopyrite, and tennantite, and small amounts of enargite and chalcocite
are present. The chalcocite is the latest-formed mineral, and may be
supergene in origin.

As shown on the map and sections on figure 11, three veins cut anc
displace the Brighton vein. Vein A, exposed on the 197- and 143-levels,
strikes about N. 75° W, and dips 75° N., more steeply than the Brighton
vein., A small body of biotite-bearing pegmatite has been displaced by
vein A on the 197-level. The two contacts on this body dip about 60° in
opposite directions, and both have been displaced 7 feet by vein A, the
north wall having moved to the east relative to the south wall. Vein ..,
5-38 inches thick, is nearly barren and consists largely of gouge and
pyritized, silicified, and brecciated wallrock; locally it contains
veinlets of quartz and pyrite as much as 4 inches thick.

Veins B and C are similar in character and attitude to vein A anc
similarly cut the Brighton vein. Vein C is exposed on the l43-level
where it apparently displaced the Brighton vein a few feet by left-
lateral movements and possibly by an updip component. Vein B, a split
from vein A, is exposed on the 197-level. The relative displacement
on this vein is not known,
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The Brighton vein has been mined on all levels, and most of the
ore is confined to a shoot that rakes northeast at a moderate angle.
By 1954 the shoot had been mined out on the upper levels, but some
ore was exposed in the 247-level and in a sublevel below the 247-
level (Leonard Abbott, oral communication). The shoot probably con-
tinued downward along its plunge. It appeurs to be localized by
strike changes combined with probable left-lateral movements. This
movement apparently produced openings on the east-striking segments
where the vein swings from a west-northwest strike, and these
openings were subsequently filled with ore and gangue minerals.

The ore from the Brighton vein is variable in metal content;
399 tons shipped during 1927-37 gave the following range in metal
content: 0.10 to 1.80 (avg 0.40) oz gold per ton; 2.90 to 48.45
(avg 12.50) oz silver per ton; 1.75 to 48.45 (avg 20) percent lead;
1.00 to 24.55 (avg 12) percent zinc; and O to 2,20 percent copper.
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Bronaber adit (D-TII, 12)¢ . o7y b b
AW M. ity oI
The Bronaber adit, about 1,200 feet northeast of the mouth of
Georgia Gulch, consists of a 130-foot crosscut adit and about 420
feet of drift on the Bronaber vein (fig. 12). There is no known
production from the property. The Bronaber vein appears to be the
northeast extension of the Monte Cristo vein (fig. 1).

The wallrocks are dominantly biotite gneiss that contains small
conformable layers and pods of pegmatite and granite gneiss. The

rocks dip steeply to the northwest, and are locally contorted by drag
folds that plunge N, 55° E.

The Bronaber vein strikes N. 450-68° E., and dips 672 N, to
vertical or slightly steeper than the wallrock feoliation. The vein
consists of as much as 4 inches of quartz and pyrite and sparse base-
metal sulfides, principally chalcopyrite. Locally, the vein and its

envelope of silicified and pyritized wallrock is as much as 8 inches
thick.

The wallrock in the northeast part of the drift (fig. 12) ir
intensely silicified, heavily impregnated with pyrite, and fractured.
The altered zone and fractures are part of the ldaho Springs faul:.
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Bryan adit and shaft (E-II1, 11)Cou.-tics, Coi.., t7 R. H. Mocnch

and A, A, Diale,
Development.--175-foot drift adit and a shallow shaft.

Vein.--Bryan: Strikes N. 55° E., dips 81° N.; parallels the
wallrock foliation. .

Wallrock.--Biotite gneiss.

Vein minerals.--Pyrite and quartz.

47

JrI.

‘-

. e
‘i 1.' S
, .~
Tduin Dy
‘. . S S
e ung GHinLn



Cieny Springd
(. ool Gidpln
Ballion it (F-101, 5)Sve’io @ oo L it d. doenen
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The Buliion adit, 1 Boomeranyg Guloen, just below the Virginia
Canyon roud, beurs upproxinately N. 80° W, and 1s avout 50U teet long
(tig. 13). Additional workings, inaccessible in 1954, include an
underhiand stope in tne adit and an inclined shaft just cutside tne
portal. As tue combined dump of the adit and snait contains about
20U, UUU cubic feet of broken rock, it 1s probable that tnere are
extensive mine workings from the shaft,

The total production from the property is not known. The U.os.
Mint recorded for 1887 and 1891 (Kimouall, 1886-1889; Leach, 1890-1893;
a production of b.45 oz gold and 6,522 oz silver. A ton of crude orc
snipped in 1929 contained 0.27 oz gold, 23 oz silver, 118 lbs leac,
and Y8 1lbs zinc.

The predominant wallrock of the mine is biotite gneiss. A single
body of pegmutite and one of quartz monzonite porphyry are shown ci
figure 13.

The adit is ariven on the Bullion vein, which strikes N. &0
and dips steeply north., The vein is 12-24 inches tnick anud average-
lo inches, It consists largely of 1/4-inch to 3-incn veinliets c:
galena, sphalerite, and minor amounts of chalcopyrite and tennantitc.
tnat cut altered and pyritized wallrock. A layer of pegmatite was
displaced along the vein, so tn.«dt the north segment was shifted abour
5 feet to the west by a left-lateral movement.

Four northeast-trending veins that dip steeply to the southeuast
cut and offset the Bullion vein. These veins, which are thin and low
grade, are described on figure 13. Apparent right-lateral displacements
of tne Bullion vein by each of the three faults nearest the portal are
about 6 feet, and by the northeast-trending fault near the face of the
adit ubout 30 feet.

The Bullion vein 1is thicker and contains more sulfide minerals near
intersections with the cross veins., The intersections plunge steepiy.
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Bullion King wine (b-IV, ZJf:
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Development.--buaft and drift adit.

Production.~--Records are incomplete, but the U.5. Bureau of Mines
records for 1903, 1904, 1907, and 1916 indicate that 482 tons of cruue
ore was shipped, most of it in l903. This ore yielded a total of:
58.85 oz gold, 2,248 oz silver, 4,867 lbs copper, 18,205 lbs lead, and
8,160 lbs zinc.

Vein.--Bullion King: sStrikes N. 55° k., dips about 70% Nn.,
350 feet northeast of the shaft the vein splits into branches tn.:
diverge to the northeast,.

Wallrock.--Granite gneiss, pegmatite, and biotite gneiss.

Vein minerals.--Pyrite, galena, sphalerite, dbundant quartz, anc
probably chalcopyrite and tennantite.

Tenor.--Three ore lots (probably concentrates) shipped in 1%02-C.
assayed, by the Idaho Springs sampling wWorks, 0.08-0.22 oz g.l:
18.8-32.4 oz siiver, 2.5-4.6 percent copper, 13.7-33.2 percent iecZ.
and 12 percent zinc (in 2 of 3 shipments) (Spurr, Garrey, «nd Ba..,
1908, p. 365).
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Camp Valley-Lord Byron wine (C-V, 10, 7)

The Camp Valley-Lord Byron mine, one of the principal mines in
the Spring Gulch .4rea, develops the southwest part of the Lord Byron-
Stanley vein system. The mine has been closed since about 1941, but
part of the workings were accessible in 1954,

U.S. Bureau of Mines recorded 20,644 tons of crude ore and 3,798
tons of concentrates shipped during 1907-41. The most productive year
was 1937 when 11,905 tons of crude ore and 798 tons of concentrates was
shipped. The total yield was 5,305 oz gold, 36,867 oz silver, 127,897
1bs copper, 1,202,670 lbs lead, and 139,941 1lbs zinc.

Principal access to the Camp Valley-Lord Byron mine is througn
the Camp Valley crosscut adit on the northwest side of Spring Gulch.
The Lord Byron shaft is 760 feet S. 670 W, from the Camp Valley adit
(fig. 1). In 1954 it was accessible to a depth of about 150 feet, at
which depth a drift extends a distance of about 300 feet to the south-
west and 135 feet to the northeast. As this drift is completely stopec
and lagged, it was not mapped during our investigation. Another shafr,
the Niagara (C-V, 11), is 810 feet N. 53° E. from the adit and probabl,

is on the same lode. The workings off the Camp Valley adit are shown
on figure l4.

The predominant wallrocks of the mine are biotite gneiss, pegmatite,
granite gneiss, biotite-muscovite granite, and microcline gneiss. These
rocks are completely folded and strike mainly northeast and dip steeply
northwest, In the northeast part of the main drift, a dike of trachytic
granite porphyry is cut by a dike of an unidentified gray massive fine-
grained rock. In the Lord Byron shaft and connected drifts, the Lord
Byron vein is parallel to and along the south wall of a dike of trachytic
granite porphyry that strikes about N. 60° E. and dips 709-90° NwW.

Three veins are exposed in the mine, the most important of which
is the Lord Byron, the southwest part of the Lord Byron-Stanley vein
system. The Lord Byron vein consists of a zone of several discontinuous,
closely spaced vein elements that strike about N. 500 E. and are con-
nected by veinlets that strike about N, 70° E. (fig. 14). The general
strike of the vein zone is about N. 60° E., and the dip is steep to the
north or rarely to the south. Individual elements of the Lord Byron
vein are 1-6 inches and tend to be thicker where they are fewer. Their
aggregate thickness is as much as 5 feet. Breccias cemented with sul-
fides are common at the junctions of the segments. Those parts of the
Lord Byron vein that strike N, 50° E. are subparallel to the wallrock

foliation, but in general the vein cuts across the foliation at a small
angle.
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The Lord Byron vein is & pyritic lead-zinc vein., Sphdlerite
1s subourdinute tu gadalena, and smaller dmounts uvf chdlcopyrite and
tennantite are present. Covellite, bornite, endargite, and ndative
gold are present in trace amounts. Quartz is the dowminant gangue
mineral, and siderite and barite d4re present locally. Layers of
comb quartz and pyrite form the fissure wualls and siderite and buase-
metul minerdls fi1i1 the center. The ldaho Springs Sampling Works
recorded shipment of 527.89 touns of concentrates and smelting ore
during 1918-39. Assays of typical shipments of direct shipping ore
and concentrates follow:

Ounces per ton Percent .

Type of Tons Gold Silver Copper Lead Zinc S ha : -
shipment a. Cos
Concentrates 21.24  1.73  8.38 2.50  7.80 30 o
Smelting 5.40 1.29 8.97 1.71 24.68 5.10 i, :
Concentrates 3.606 .80 15.80 1.26 16.00 26.02 SR -

19.71  1.91  10.98 84 22.85 480

4.91 1.79 24,09 .44 14.92 5.76 % i
Floats 1.75 .99 5.50 2.10 3. 10 2.80 )
Concentrates  19.60 .53 9.80 2.1 10.30 5.00 R

Most of the stopes on the Lord Byron vein are where the lode
cuts relatively competent granite gneiss, microcline gnetrss, dnd
pegmatite, and they appedr to plunge southwest at intermediate
angles parallel to the line of intersection of the vein and the rock
layering.

The Little Willie vein, exposed at the portal (fig. l4), strikes
N. 60° E., dips 459-61° NW., and consists of about 2 inches of quart:
pvrite, and gussan bounded by dn envelope of altered wallrock 8 to 30
inches tnick. Siickenside-strige on the vein wall plunge neariyv
downdip.

y

A tnin unnared vein is exposea Yu feet from the vortal. It
strikes N, 437 E., dips 75° Nd., und consists of 1 inch of zoss.an
younded on eaca wall by 2 1/2 inches of altered rock. Proucbly tai-
vein s oa spiit from the Loru Bvren veln,
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Cardigan mine (D-1v, 25) ¢ CLCo .
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Development.--Three drift adits aggregating about 2,000 feet
in length,

Production.--2,113 tons of crude ore shipped during 1906-40
yielded 641.44 oz gold, /,436 oz silver, 14,155 lbs copper, 61,115
Ibs lead, and 2]1,1/1 lbs zinc,

Vein.--Cardigan: Strikes N. 60° E., dips 40° N.

Wallrock.--Biotite gneiss.

Vein minerals.--Pyrite, galena, sphalerite, chalcopyrite,
tennantite, and quartz.

Tenor.--4.19 tons of crude ore shipped to the Idaho Springs
Sampling Works in 1939 assayed 0.65 oz gold and 5.00 oz silver per
ton, 2.30 percent lead, and 1.90 percent zinc.
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Casino mine (G-I1II, 3, 4) - . = v Lu.cg Ly/oa. b
A. A. Dirance, Jr.
Development.--500-foot shaft and several levels; 640-foot adit
connecting to first level from Casino shaft.

Production.--731 oz gold, 4,719 oz silver, |,/80 ibs lead pro-
duced in 1889, 1890 (Leech, 1890-1893); 102 tuns crude ore, 3 tons
concentrates shipped during 191i-41, yielding 68 oz gold, 2,182 oz
silver, 272 lbs copper, 7,239 lbs lead, 4,969 lbs zinc.

Veins.--Danube: sStrikes N, 60° E., dips 80V 3E. Casino: Strikes
east, dips 80UY N.

Wallrocks.--Biotite gneiss and dikes of bostonite porphyry.
Vein minerals.--Danube: galena, sphalerite, copper minerals,

pyrite, and gray to brownish quartz. Casino: galena, sphalerite,
copper minerals, pyrite, quartz, and possibly sylvanite,

Tenor.--Danube: 4 tons crude ore yielded 0.56 oz gold, 24 oz
silver, 129 1lbs lead, 250 1lbs zinc. Casino: local rich telluride
ore; extremely variable silver-gold ratio.
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Castietor mine (D-1, 5) L. v T
lhe “astlieton mine, at the head ot Virpinia Canyon, was opened
before 1900 and was last worked in 1943, The shaft was 400 feet deep
o 1899 (Tailbreath, 1849, p. 123).

o1

». Bareau of Mines recorded 1,473 tons ot crude ore and 272 tons

i concentrates snived durine 1902-43%,  This ore vielded 802 oz gold,
6,445 Gz silver, 201249 ibs corper, 1,419 ins lead, and 4,193 lbs
sinc. The dccessible mine workings consist of aun inciined shafeo,

wvhich fertows tne dip of the vein, and ot least two leveis (fig. 15).

The Castleton vein, which ¢uts predoninant granite yneiss,
strikes about N, 60Y W, and dips 39y7-»7° NL. It ranges from b to
about 48 inches in thickness, and generullv is wider on the rcecond
level. Jt consists largely of quartz and pyrite, and chalcopvrite
and tennantite jocally fill fractures in brecciated quarts-pvrite
vein material. The horizontal component of movement along the faul:
filled by the Castleton vein probably was letfc laterai.

4
o
re
§

'

The Custleton vein splits into two segments just below tne
tevel,  Ine nanging-wall segment 1s exposed on the seccnd level
surlies of short crosscuts northwest cof the shaft (fig., 1>). Tr:
hanginy-wall vein 1s similar to the mein Castleton vein in attituc.
and cnaracter.

@]

i)

Tie Columbia vein(!), exposea in a crosscut and drift abou:l
35 reet tron the snatt on tne second level, strikes about N, 657 E..
dips cteeply No., and is about 24 inches tnick. Tne vein is comooseu
of quartz und pvrite. secondary copper minerudls ccat tne drifl Wa..,
indicatiny the presence of copper in the vein,

The Wilbarne(?) vein is exposed just beyond the accessible par:
of the south crosscut on the second level (fig. 15). It is about
parallel tce the Castleton vein, but nothing is known of its mineralogic
character.
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Champion birt wine wns Centurion tunnel (B=1V, 2, 4)

The Champion idirt mince is on tiie southeast side of Tratil Creek,

shout 1T mile fror its moutn, It is opened by sceveral adits ot altitudes

Lf 8,380 to 8,740 fect (n,,. 1n). Tue Centuriovn tunnel, thue nortal o1
aien is o about but {eet nortiicast of the portal of the Cnampion Dirt
ho. L oadit, is o 1,Ubs>-foot crosscut thet trends o, 217 L. A drift

on the Chawmpion pirt vein, driven ot apout 400 fect from the port.l ot
tae Centurion tunncel, connects to o shaft ond Lo 0 winze to o dritct
irom the Rockford tunnel (fig. lo). With the exception of part o

tihe Rocefora tunnel dritt, these workings were inaccessible in ly»
Host of tae folicwing aescription is fron Spurr, Gorrvey, .nd Bali
(1905, p. 339).

Production from the Champion Dirt vein was probably substantial,
but records are scant. U.S. Mint recorded that 205 oz of gold and
4,652 oz of silver was produced in 1890-91 (Leech, 1890-1893).

Surface mapping suggests that the dominant rocks exposed in the
workings are biotite gneiss and granite gneiss. These rocks probabiy
strike generally northwest and dip gently north, for the mine is near
the axis of the Trail Creek syncline.

o

Lo oo wiacns Dirt veldn striwkes N, 79 b, to N. /L0 o0 ol wivs
Lo Co - , R . : .
R T Lae Ly wver.jues, peal Do oocove tie Unenntor vt N,
) - « . .
SiT, oot ot 0 A0 bedow taet level, On o Lhe Lpper Jevels tae veln

Taomaz dBcae s toivhowiere Lt ocats prenite pnaeiss, Lt is pronieoty
Poof R 00T Lo ne PARCT L oy Lo Lae slons)aoson veln, o opuritic

T wwin, il L Ts e cestwore continuation of tae Cnawplion Jirt
Sl ot 1S cescviced in toe section on tile Donaldson mine, The
Caooocoan Dire vota cuts ne displaces o cike of bostconite porpnyry;
oo oot b aos been suifted 2>-35 feet ro the west relative to
Lo ot ! « aeft-1 ter. 1 uisplocement., o breccia dike thot

2
stri.c- o2t N.O4GT A, cuts tne Chanpion Dirt vein,

Larve stopes are present on the upper adit levels and on the
Cenuarica tunaei level. 5Small stoupes .re present on the Champion

1

Jirt No, 3 level.
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Champion (Bellevue)-Trio mine (D-I11, 2, E-I, 6)

Development.--1,130-foot shaft and 1,000-foot adit; raise connects
the adit with the 655-foot level of the shaft workings.

Production.--3,751 oz gold, 36,390 oz silver, and 33,900 lbs copper
was shipped in 1888 and 1889. 1,377 tons of smelting ore and 314 tons
of concentrates shipped between 1908 and 1937 contained 825.38 oz gold,
8,153 oz silver, 22,039 lbs copper, 21660 lbs lead, and 3,049 1lbs zinc.

Veins.--Champion: Strikes nearly east-west, dips 45° N.

Wallrock.--Biotite gneiss and granite gneiss,

Vein minerals.--Pyrite, chalcopyrite, galena, sphalerite, an.
quartz,

Ore bodies.--Most of the ore came from stopes above the 655-too:
level. Stopes are near the shaft above the 451-foot level, but extend
about 400 feet west and 500 feet east of the shaft between the 451-foor
and 655-foot levels,

Tenor.-- 68 lots of ore shipped between 1888 and 1911 assavyed:
gold, 0.20 to 6.64 oz per ton; silver, 1.0 to 34.5 oz per ton; anc
copper, less than 1.5 to 7.2 percent.
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Clarissa mine (E-I, 13, 15, 16)
By P. K. Sims

Tne Clarissa mine, near the head of Virginia Canyon, was opened
and largely developed before 1900; since that time it has been worked
only on a small scale by leasers., In 190/, 8 tons of crude ore was
shipped that yielded 9.5 oz gold, 20 oz silver, and 100 lbs copper;
and in 1922 and 1934, 32 tons of crude ore and concentrates were
shipped to the Idaho Springs smelting-works., The lower adit of the
mine was opened and partly rehabilitated in 1955, enabling the author
to examine and map part of this level (fig. 17).

The Clarissa mine was developed from three openings--an incline
shaft (E-I, 15) and two adits referred to as the lower (E-I, 16) and
upper (E-I, 13) adits. The Clarissa shaft follows the Clarissa vein
to the 30-foot (or upper adit) level, but below that level the shaf:
lies north of the vein; accordingly, on the 185-level a 50-foot
crosscut connects the shaft to the Clarissa drift. The lower adit,
whose portal is in Virginia Canyon, connects to the workings on the
135~1level from the shaft through a 500-foot crosscut and a drift on
the Clarissa vein (fig. 17). In 1955, only part of the workings on
the lower adit level were accessible.

The mine workings are largely in Precambrian microcline gneisc,
biotite gneiss and pegmatite are present in the workings east anc
northeast of the shaft on the 135-foot level. The generally low-dipping
foliation of the Precambrian rocks is cut by the veins at a large angle
(fig. 17).

Three principal veins--Clarissa, Blue Bell, and East--have beeu
mined in the Clarissa mine; a fourth vein, midway between the Blue Bell
and East veins, was stoped on the 135-foot level (fig. 17).

The Clarissa vein probably correlates with the Champion-Trio vein,
which was worked on the west side of Virginia Canyon; it terminates
eastward against the Belman vein (fig. 1). In the mine the Clarissa
vein strikes N. 80°-85° W, and dips about 65° N. The Blue Bell vein
strikes about N. 45° W. and dips 45°-80° NE., the dip generally
being steeper in the upper levels and flatter in the lower levels,
According to Bastin and Hill (1917, p. 281), the Blue Bell vein is
offset along the Clarissa vein for 30 feet on the 70-foot level and
for at least 70 feet on the 185-foot level (fig. 17). The East vein,
probably the Belman vein (fig. 1), strikes on the average about
N. 50° W, and dips about 60° NE. The East vein cuts off the Clarissa
vein, and a continuation of the Clarissa vein has not been found east
of the East vein.
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The veins contuin gouge, breccia, juartz, pyrite, and spuarse
chalcopyrite, sphalerite, and galenos, and ure enclosed within pyritized
and silicitied wallrock. According to George Collins (written comumuni-
caution, 1925), the East vein, and probuably also the Clarissa und Blue
Bell veins, formed during two separdte stages of mineralizution., During
the e.rly stuge pyrite, quartz, and very smuall quantities of gold anc
silver were deposited; subsequently, the veins were sheared and locally
reopened, particularly near vein junctions, and smell quantities of
cualcopyrite, sphulerite, and galenu were deposited. Collins stated
that nearly all tne gold aund silver is ussociated with the mineral:
deposited during the second stuge of vein formation.

All the veins are nearly continuously stoped near the vein junctions,
and according to Collins (written communication, 1925) 'the mine shows an
average proportion of stopes to total length of workings on veins fav
greater than is usual in the district..."

The ore shipped in 1909-10 from the lower levels contained only
gold, silver, and copper in valuable amounts. According to Bastin and
Hill (1917, p. 282), the average assay value of this ore was 1.15 oz
gold, 5.58 oz silver, and less than 1 to 2.7 percent copper. Assav:
of selected shipments of crude ore and concentrates sent to the Idan:
Springs Smelting Works in 1922 and 1934 follows:

Ounces per ton Percent
Year Tons Gold Silver Copper Lead Zinc
1922 11.09 1.08 10.30 - ———- ————
1.93 1.51 16.71 2.14 2.30 3.90
2.53 .88 2.40 ———- ———— ————
1934 1.93 .94 6.70 -——— ——— _————
6.26 .26 4.50 ——— 2.05 2.70
3.36 .18 2.04 ——— 1.20 1.60

It is probable that nearly all of the ore above the lower adit
level has been extracted, but the ore body should be below this level
near the northeast-plunging vein intersections. U.S. Bureau of Mines
recorded 10,643 tons of crude ore and 206 tons of concentrates shippea
from the Blue Bell vein during 1901-35. This ore yielded 652 oz golq,
1,598 oz silver, 3,292 lbs copper, 6,408 lbs lead, and 5,207 lbs zinc.
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Comstock mine (F-1I, 6)

Development.--385-foot shaft and about 1,000 feet of drift. Third
level connects to fifth level of Doves Nest mine,

Production.--2,042 tons of smelting ore and 159 tons of concentrates
shipped from 1902 to 1917 contained 800.33 oz gold, 26,141 oz silver,
3,782 lbs copper, and 451,731 lbs lead. Mine produced $200,000 in ore
prior to 1899 (Callbreath, 1899).

Veins.--Comstock: Strikes N, 70° W., dips 65° NE.; part of the
J. L. Etmerson-Gem vein system.

Vein minerals.--Galena, silver, sphalerite, chalcopyrite, pvrite,
and quartz.

Tenor.--Smelting ore shipped from 1902 to 1917 averaged 0.35 oz
gold per ton; 1ll.4 oz silver per tom; and 9.7 percent lead.

59



“ornucopia adie (F=v, 4) & o ' .
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The Cornocpre ardit adit is on the west side of Chjcay s tree

620 feet north <t thne mouth of Spring Gulcen. The adrt is 3/0 tect

iong and bears N, 390 V. There are no stopes (iiz. 18).

The Cornucopia vein follows a fault that strikes about N, 4uv L.
and dips 529-6&Y NE., subparallel to the ldaho Springs tault which
is 700.to 950¢ feet to the northeast. To judye froum the offset of
rock units at tie surface, the vein occuples a aeit-sateral fault
that nas an acparent horizontal displacement of about 100 teet and
Nas tauatted granite gneiss on the northeast side;, and bictite gneiss,
amphibolite, and pranite gneiss on the southwest side.  The am o -
bolite occupiles an open syncline that plunges gently southwest,  wit
tnis exceptiui., the rocks strike mainly northwest and dip gent'v nori..

The Coriucopia vein 1s as much as 2 feet thick and consiste ..
gark-yray tine-gralned quartz that contains disseminated pyrite. Tex-
tures observed in a pulisned section indicate that the pyrite 1is
granuiated. wparse vups in the quartz are filled with trace amnunt:
L synaterite and hematite., Secondary copper sulfate minersls cou-
monly coat tne veln: but primary copper minerals were not founa. i
wallrock on tne hangiiwe wall 1s 1ntenscly altered and impregnatc
with pyrite; tsls zone of alttered rock 1s at least 25 feet tnic..
beyonu this zune tne ruck appears fresh. Heao the nortal ang at s+
e¢ral piraces aleny the drift, post mineralization {aults have cut &
precciated the vein to form a white gouge. A chip sample taven acre
25 incnes of dark-gray quartz and pyrite assaved .02 oz poid per ur
1.28 oz silver per ton, 0.0l percent copper, U.30 percent leau. ai.
0.29 percent zinc (analyses by J. E. Wilson, H. H. Lipp, D. L. Skinnc.
and W. D. Goss). In mineralogy and grade the vein is similar to tua*
of the adjacent Idaho Springs fault in the Waltham shaft (F-V, 2
and other mine openings,
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Crocket shalt (L-1V, 1) i o Gy
Cooove o0 v o, L, R.o b
Devetlopment.--Inclined shalt. Bavd A, A, Drase, JIn.

Production.--Crude ore and concentrates snipped from 1908 to 1935
yielded 199.61 oz gold, 0,241 oz silver, 17,331 lbs copper, 4,717 1lbs
lead, and 450 Jus zinc., U.5. Mint records indicate that the mine was

; in operation prior to 1901, but production is not known.

Vein.=-Crocket, 4 footw:ll bruncn of the stanley vein: Strikes
; N. 579 k., dips 80Y Ni.; & 4-inch ta 2 1/z-ioot zone of fractured aiteroc
pyritized rock cut by veinlets of pvrite und vuse-petal minerale

f Vein mineruls.--Pyrite, galenu, sptalerite, chulcopyrite. tennantite,

X ‘ and quartz.

. Tenor.--14 lots of ore shipped to sampling works from 18Y1 to 19L:
assayed 0.4 to 1.8 vz gold per ton, 13.2 to 88 oz silver per toin. J..

to 8.5 percent copper, «nd 8 percent or less zinc. Fourteen 1ots snivo.
between 1919 and 1222 ussayed 0.27 to 1.32 oz gold per ton, »>.bu to 25.¢.
cz silver per tou, U to 2.40 percent copper, U to 4.75 percent leau. -
(' to 2.85 percent zinc,
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Crown Point and Virginia mine (E-1, 4)

Development.-~-720-foot shaft, six levels, extensive stopes; cross-
cuts from third, fourth, and fifth levels connect to Williams mine.

Production.=--5,564 tons of crude ore, 543 tons of concentrates
shipped between 1901 and 1938 yielded 2,663 oz gold, 27,016 oz silver,
11,396 lbs copper, 7,825 lbs lead, and 3,274 ibs zinc; at least $500,00vu
produced before 1900 (Callbreath, 1899, p. 139).

Vein.--Crown Point: Strikes N. 50° W., dips 75° N.; part of J. i.
Emerson-Gem vein system,

Wallrock.--Biotite gneiss and granite gneiss; lowest levels pos-
sibly in microcline gneiss.

Vein minerals.--Pyrite, chalcopyrite, tennantite, galena, sphaleritc,
sparse chalcocite, bornite, ruby silver, and abundant quartsz.

Ore body.--Large body of indefinite outline.

Tenor.--Four shipments of concentrates, totaling 8.33 tons, assaye.
0.18 to 0.79 oz gold, and 6.15 to 15.05 oz silver per ton, and as muc!
as 6.5 percent lead, 1 percent copper, and 2.9 percent zinc; 1,200 ton-
of concentrates shipped in 1907 assayed 0.43 oz gold and 1.20 oz siiver
per ton, and 695 tons of concentrates shipped in 190L assayed 0.55 o.
gold and 2.95 oz silver per ton.
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Develepment . --/90-foot adit,

Production.~--About $150,000 prior to 188y (Callbreath, 1899,
p. 138); 480.12 oz pold, 27,308.37 oz silver, 185 lbs copper,
5,400 ibs iecad, and 3,177 lbs zinc was produced between 1888 and
1916, ’

Veins.--Crystai: oSirines N, 48° E., dips 73Y-89% Nd.; also
several small north-northeast- and east-northeast-trending veins,

wllrock.--Dominantly biotite gneiss.

Vein minerais.--Pyrite, galena, sphalerite, and quariz.

Tenor.--35 touns of smelting ore shipped between 1888 and 19..
contained 0.!5 to 3 oz gold per ton, 5.5 to 93> oz silver per ton
less than > percent copper, 3 to 17 percent iead, and b tu 106
percent zinc.
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De Lesseps mine (G-1I, 26)(: s Gy, i

;
cid AL AL Droco, Jda

Development.--Inclined shaft that connects with 2 levels at

~depths of 82 and 160 feet and a 440-foot adit, The shaft workings

connect with the Dexter adit.

Veins.--De Lesseps: Strikes N. 80° E., dips 60°-70° NW., Cross
vein: Strikes N. 759 W., dips 60°-85° NE.

Wallrock.~~Microcline gneiss.

Vein minerals.--Galena, sphalerite, chalcopyrite, tennantite,
quartz, and carbonate.

Tenor.--8.3 tons of ore shipped in 1893 assayed 1.03 oz gold,
32 oz silver, 11.5 percent lead, and 12 percent zinc.
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Dexter adit (G-I, 27) ¢ .7 @ C. ., vy kL. H. Mocuen
o Ao Ao Tow oo da
The Dexter adit, near the head of Gilson Gulch, gives access to
the Dexter and the De Lesseps veins, and connects to the De Lesseps
shaft workings. The claim was located and worked prior to 1900, but

it was not mentioned by Bastin and Hill (1917).

U.S. Bureau of Mines recorded 179.5 tons of crude ore and 47
tons of concentrates shipped during 1917-46. This ore yielded &
total of 86.99 oz gold, 2,724 oz silver, 7,258 lbs copper, 74,461
lbs lead, and 23,565 lbs zinc.

The accessible mine workings (fig. 19) consist of about 270 feec
of crosscut and 300 feet of drift, and connect to the first level of
the De Lesseps shaft workings.

The wallrocks are pegmatite, migmatite, and biotite gneiss. These
rocks are layers within the thick layer of microcline gneiss that croo:
out at the surface in this area. A northwest-trending bostonite porpnyry
dike is exposed between the Dexter and the De Lesseps workings.

The Precambrian rocks are folded into a series of northeast-trendin:
asymmetrical folds and terrace-type warps. Dips generally are moderat..
but locally they are steep because of the intricate folding.

Two principal veins, the Dexter and De Lesseps veins, are expose.
in the mine. These two veins intersect about 140 fteet northeast c.
the crosscut. Numerous minor unexpiored veins and gouge-filled ftre.:
tures are present also.

The Dexter vein strikes about N. 45° E, and dips 60°-70° NW. 1I:
is narrow and barren in most of the accessible workings, but wner:
stoped reportedly contained as much as 6 inches of silver-bearin
galena-sphalerite ore. The wallrocks are sheared, silicified, anc
pyritized adjacent to the vein and are cut by several small branch
veins,

The De Lesseps vein strikes about N, 85° E. and dips about 70° Nw,
1t ranges from 3 to 12 inches in thickness and consists of several 1-
to 3-inch veinlets of white to clear quartz, pyrite, galena, sphalerite,
“*rhodochrosite, chalcopyrite, and tennantite that cut silicified, pyri-
tized, and sheared wallrock. Ore was probably localized by the inter-
section of the Dexter and De Lesseps veins, for the stopes are near
this intersection (fig. 19).
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Diamond adit (A-V, 1) ¢ .. . ., o0, ty . K. Moencn
408 A, A, Dioare, Jr.
By J. E. Harrison

The portal of the Diamond adit is on the south side of Trail Creek,
at the west edge of the district (fig 1). The workings consist of ©37
teet o1 dritt and crosscut (fig. 20). There is no known production.

Tnhe wallrock is garnetiferous biotite-quartz gneiss, which is part
of the tiotite gneiss unit, and sheared pegmatite. These rocks strike
east-northeast to northwest and dip 30°-60° N. This variation expresse:
gentle undulations near the crest of an open anticline, the axis of
which probably bears about N. 30° E.

The vein strikes about N. 80° E. and dips 30°-45° N. It consists
of about 8 inches of brecciated wallrock that contains one or more
veins, 1-3 inches thick, of quartz, pyrite, chalcopyrite, galena,
sphalerite, and carponate. The vein is mostly gossan from the crosscut
to a point 200 feet west along the drift, which is about 100 feet beio'
the surface.

The vein worked in tne Diamond adit is exposed and was stoped 1:

tne Little Jonnie mine workings in the Freeland-lLamartine distric:
(Harrison and wWells, 1956, p. l0b-11l0).
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Diamond Joe adit (E-11, 2) and Specie Payment mine (D-11, 3)

Tne Diamond Joe adit in upper Virginia Canyoun and the Specic
Payment shaft on the west slope ob Bellevue Mountain are connected
and develop the same vein systenm, The Specie Payment mine was
opened in 1876 (Bastin anua Hall, 1917, p. 287) and was jlast worked
in 1950. Apparently the Diamond Joc adit was driven atter 1912
tor it is not mentioned by Bastin and Hill;, it was beiny worked
in 1953.

The Diamond Joe adit is 1,285 teet long, has a general westei:,
bearing, and connects to the ospecie Payment mine through two raiseon
and the 218-level (fig. 21), The Specie Payment shaft reportedi-
has an 1nclined depth ot 585 feet (Bastin and Hiil, 1917, p. 286),
but was flooded below the 338-level in 1953. The Gasoline incline
trom the Little Annie adit also connects to the Specie Payment
workings (Bastin and Hill, 1917, p. 286), and the Diamond Joe adi!
connects to the Two Brothers tunnel through an underhand stopc.

In 1953, the Two Brothers workings directly below the Diamond Joe
adit were inaccessible.

U.S. Bureau of Mines recurued 44,075 tons of crude ore an.
Y,103 tons of concentrates chipped fromn the combined Specie Pavme:i:
mine, and the Diamond Jue, Little Annie, and Mona acits. This or.
vielded 45,866 oz gold, 269,704 oz silver, 640,542 lbs coppe:
283,383 1bs lead, and 38,799 lbs zinc. The value of this ore a:
1955 prices would be approximately $2,100,000. Bastin and Hi..
(1917, p. 287) reported that the Specie Payment and Little Annic
mines yielded ore worth about $1,500,000 prior to 1912,

The wallrock on the adit level is mostly microcline gneiss,
which contains lenses of pegmatite (fig. 21). Two dikes of bostonite
porphyry cut the Precambrian gneiss in the Diamond Joe adit and the
Specie Payment shaft (fig. 22). Biotite gneiss overlies the microcline
gneiss and is exposed in the levels immediately above the adit levei.
The principal rocks on the upper mine level are migmatite, pegmatite,
and biotite gneiss. These rocks have a general northeast strike and
medium angles of dips. East of the 1283-raise they dip northwest and,
west of the raise, southeast. An open northeast-trending synclinal
axis is near the 1283-raise.

The Specie Payment and Diamond Joe workings develop a vein
system that has a general near-east strike and a dip of 15°-75°% N.
(average about 40° N.). The vein system is complex and consists
of several discontinuous subparallel interconnected branching veins.
The Specie Payment shaft and most of the drifts are on the main
Specie Payment vein. Just east of the shaft on the 338-level, a
vein below the Specie Payment vein, called the footwall vein, is
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lotlowed southwestward by the drift. The footwall vein also is
expoused in a crosscut and spur drift on the 218-level about 260
teet west of the 1283-raise, The footwall and Specie Payment
veins join on the Diamond Joe 108-level, about 20 feet west of
the 1283-raise. On the adit level the main vein is fairly con-
tinuous and has numerous branches. 1t huas many local irregu-
larities in attitude. 1Its dip is in general steeper than on the
upper ievels.

Thc¢ Cross vein intersects the Speccie Payment vein on the 33a-
level near the western end of the 218-level (fig. 21), but i
crosses both the Specie Payment vein and the footwall veins witnouo
noticeable displacement. It strikes about N. 50Y E. and dips 4> -
709 Nw.

The more important veins of the Specie Payment vein system rai, -

in width from b6 to about 24 inches. Locally they consist ot severu
subparaliel quartz-pyrite veiniets that traverse strongiy silicirti¢.
and pyritized wallrock, and at other places they contain as mucu a-
24 inches of pvrite, chalcopyrite, and sparse galena and sphalerite.

Bornite and tennantite are also present locally. Some purpie riuorar..

oecurs along toliation planes and in tiny fractures in the wai.-
ad jacent to the veins, Fractures filled by gray chalcedonv{:) ¢
the sulfide veinlets, Zippeite, a secondary mineral that nr.oo.
fermed after the mine workings were driven, coats the ve:n ana ...
valls in the vicinity of dikes of quartz bostoenite porpnss

Cre shipped from the mines between 1718 and 193> snowea t..
following ranges in metal content: U.2Z2 to u.47 vz gola ner to.
U.74 to 63.10 oz silver per ton, U to 34 percent lead, 0 to z.-
percent copper, and O to 15 percent zinc.

The movement on the Specie Payment vein was small and largelw
normal. -Also, a small amount of left-lateral shift took place.
The ore bodies are small and discontinuous and the factors that
localized them are not known.
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bonaldson mine (C-1V, 15)

The Donaldson mine is on the crest and north slope of the ridge
tnat divides Spring Gulen and Trail Creek, about 2,500-3,000 feet
soutnwest ot the moutn of Trail Creek (fig. 1). It is opened by a
sunallow shaft and several adits, 100 teet or less vertically apart,
tnat are driven on the stcep east flank of the hill (fig. 1). The
upper adits and tne workings from each are shown on figure 16; the
lower adits are shown in plan on figure 23, fside {rowm adit ©
(C-1V, 1>) the adits arc not identified separately on figure 1. OUnly
agit ievels 4, 5, and b were accessible in 1954, Large stopes are
probavl. distributed on all levels, for some were noted on tne lower
levels mapped during our investigation (fig. 23), and others arc
reportec on tne upper levels (Spurr, Garrey, and Ball, 1908. p. 33~
altnceoon few are shown on figure 16,

Tne wine probably has been a substantial source of ore, but pro-
w.Ct.on recorus are scanty. U.S. Bureau of Mines recorded a total o:
125 tony of crude ore shipped from the Donaldson, Kelly, and wneatianu

tnes in 1416 and 1932-34, This ore yielded 37.66 oz gold and 1la¢ or

silver. According te U.S. Mint records (Leech, 1890-1893), ore shippcd
in lr:u-42 yielded 1,747 oz gold and 1,480 oz silver.

Tae wallrocks in tne accessible part of the mine are microcline
gsneiss, & single pod of viotitic pegmatite, and two types of porpnyry
sikes {(fig. 23). The gneissic rocks strixe northeast and dip 3uP-g459
. in most Of the mine out dip t3Y-70° near the portal of adit level
v, Toey are in tight folds tnat are overturned to tne soutneast and
riunge about N, 10° E. Tne dixe rocks are quartz monzonite porpayry,
exposed on parts of both walls of adit ievel 5, and a biotite-quartz
.otite porpiayry dike exposed on levels 5 and bv. Thne quartz monzonite
porp.vry is cut by the veins, whereas this rock, the veins, and a
sest-.re mineral breccia are cut by the biotite-quartz latite. Toe
~ictite-quartz latite forms northwest-striking dikes and irreyular

erscs tudat rouxnlv parallel tne vein (fig. 23); similar rock was
couns oy opurr, Garrey, and Ball (1908, p. 337-338) near the west end
o t.o bonaldson No. 2 adit and in the Kelly No. 4 adit (on the same
vein). Tne piotite-qguartz latite is light gray, dense to glassy, and
iocasly porpnvritic. It has a flow lamination that parallels tne
tortuous cuntacts of the dike. One sample of this dike assaveu
(ana.ivzed by 5. P. Furman and J. E. Wilson) 0.020 percent equivalent
uranium and 0.013 percent uranium or considerably more uranium tnan
any ctner dike of this type (Wells, 196l1).

NE
PR

Tne Donaldson vein and several related smaller branch veins have
been developed in the mine-workings. The Donaldson vein also has bee:
worked in tne Kelly, Little Albert, and Champion Dirt mines to the
west and in the wWneatland adit to the east (fig. 1). The Donaldson
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vein strikes N, 459-60° E,, dips 25°-45° NW., and ranges in thickness
from 1 inch to 3 1/2 feet. Locally, particularly on the No. 4 level,
the Donaldson vein splits into several small veins. Where the vein is
narrow it consists only of quartz and sulfides that locally exhibit
comb structure; where it is relatively thick it consists of brecciated
wallrock cemented by quartz and sulfides. The thicker vein sections
have resulted from repeated movements along the vein during mineraliza-
tion. The rock between the vein branches is altered, silicified, and
impregnated with pyrite. The rock adjacent to the narrow veins free
of breccia is altered for distances of 3 to 6 inches on each side.

The Donaldson vein is a pyritic copper vein. Quartz and pyrite
occur in about equal amounts and constitute most of the vein material.
Chalcopyrite generally predominates over tennantite, but the two are
subordinate in amount to quartz and pyrite., Galena and sphalerite
are minor constituents. Other rare vein minerals are pearceite.
hematite, and covellite. The pearceite occurs as blebs in pyrite
and blades in galena. Native gold was noted along a boundary between
quartz and tennantite and as blebs in tennantite.

Although the vein typically is a simple fissure filling, orc
deposition was complicated by at least two periods of movement durin:
mineralization, by postmineral brecciation, and by intrusion of tn.
biotite-quartz latite dike rock. Fine-grained pale-yellow pyrit-
and white quartz in the vein commonly are cut by fissures containi:..
coarse-grained, yellow, cubic pyrite, comb quartz, and tennantit.
chalcopyrite, and minor amounts of galena and sphalerite. 1nes
younger vein minerals generally are in the center of the veiwu
Locally, the younger sulfides fill fractures that break sharpi,
across the earlier pyrite vein material at an angle steeper tnan Lnp-
dip on the main vein, suggesting some downdip movement of the hangirn,
wall before or during the base-metal stage of mineralization. Locally
the wallrocks and the early quartz and pyrite vein materials are
brecciated and healed with coarse pyrite and dark sulfides. At other
places all the sulfides are intensely brecciated, and fragments are
embedded in a matrix of finely granulated rock and vein material.

Chip samples of those parts of the vein containing only quartz
and pyrite and those parts containing base-metal minerals were

assayed. (See following table.) The fine-grained pyrite, sample DL-6-7,

was the earliest pyrite deposited in the vein. This pyrite and assoc-
iated quartz was brecciated and cemented by the relatively coarse-
grained quartz and pyrite (samples DL-4-6, DL-6-5, and DL-6-6). Locally
the coarse-grained quartz and pyrite was brecciated and cemented by
base-metal minerals and some pyrite; an analysis of this assemblage
is represented by sample DL-4-5. As might be expected, silver and
copper are most abundant in the base-metal-rich part of the vein.
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Assays of selected samples from the tourth
_ and sixth levels of the bDonaldson mine _
[ Analyzed by D. L. Skinner and James Wahlberg /

Ounces per ton Percent

Laboratory Field Gold Silver Copper Lead Zinc
No. No.

217567 DL-4-5 0.44 6.58 12.50 0.89 1.91
568 -4-6 .16 .30 .01 .63 .20
569 -6-5 .34 1.50 .23 .39 2.02
570 ~6-6 .80 3.92 .01 .33 .23
571 -6-7 .26 .54 .03 .38 .32

DL-4-5. Base-metal sulfide ore that cements breccia fragments. All
pyrite is excluded.

DL-4-6. A 2 1/2-inch vein of white and gray quartz and medium-graine.
pyrite.

DL-6-5. Coarse-grained pyrite and quartz that cement breccia fragments
width is 8 inches.

DL-6-6. Coarse-grained pyrite and quartz; width is 4 inches

DL-6-7. Fine-grained pyrite; width is 4 inches.

Idaho Springs Sampling Works assavs of ore shipped between 15..
and 1935 follow:

Ounces per ton Percenc

Type of ore Tons Gold Silver Copper Lead Zinc
Smelting 1.13 1.53 3.80 1.00 ———- 1.10
.61 .48 10.50 11.05 -——— -————

1.24 .74 5.00 ———- ———— ———-

Concentrates 6.26 .98 5.95 3.05 ——— -——
3.95 1.60 8.20 6.00 ———- ———

Smelting 2.14 .77 8.25 3.80 0.20 L3¢

foench

The ore bodies in the Donaldson vein are localized at vein junction:

and at small deflections in strike. The shoots plunge nearly downdip
and slightly west of north. Spurr, Garrey, and Ball (1908, p. 338)
suggested that two vein junctions on levels 0, 1, 2, and 3 (fig.16) are
the sites of ore shoots. One of the junctions forms an ore shoot about
20 feet thick that plunges north to northwest between level 2 and the
zero level. The other junction forms the western edge of the ore shoot
that yielded most of the ore in the upper workings. This junction is
exposed near the west face of level 4 (fig. 23), approximately at the
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west edpe of a large stope that extends upwiare to level 3, Although
the vein is stoped above level 4 nearly frem face to portal, it is
not stoped below the level. Only minor stoping was done on level 5;
if this level were driven another 150 feet, the downward projection
of the main ore shoot should be encountered.
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The Donna Juanita shaft on the floor of Clear Creek Canyon is
collared in alluvial fill at an altitude of 7,668 feet (fig. 1). It
{s developed by a 423-foot inclined shaft from which 4 levels have
peen turned. Extensive stoping has been done from the lower levels
(fig. 24). All workings were water filled at the time of this study. ;
The shaft head and surface plant appeared to be in relatively good
repair in 1954; records suggest that the shaft was sunk in the late ’
1930's.

U.S. Bureau of ﬁines recorded 1,601 tons of concentrates shipped
during 1940-42., This ore yielded 2,006 oz gold, 13,980 oz silver,
33,876 lbs copper, 69,272 lbs lead, and 29,039 lbs zinc.

The wallrocks in the mine, as judged from their nearby surface
exposures, are biotite gneiss, pegmatite, and granite gneiss. These 1
rocks strike northeast and dip northwest. : ‘g

The Donna Juanita vein, which strikes N. 759-85° E.- and dips ‘
309-40° N., is the principal vein in the mine. "It is probably con-
tinuous with the Salisbury vein to the east, and to thé west it is ' ;j
exposed in the Donna Juanita adit. On the basis of the production iy
records, it is probably a pyritic lead-zinc vein, and consists of ‘
quartz, pyrite, galena, sphalerite, and copper minerals. {

The zone of stopes shown on figure 24 apparently defines an
irregular ore shoot that plunges northeast at a moderate angle,.
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Donna Juanita (D-1V, 18) and Mhy Day or Ready Cash adits

The Donna Juanita and May .Day or R&agy“CASh adits are on the south
side of Clear Creek at altitudes of 7,692 feet and 7,702 feet respectively,
The two adits bear southwest and are connected by a 90-foot crosscut, Ore
pas been extracted from small stopes above both drifts (fig. 25).

U.S. Bureau of Mines recorded 50 tons of crude ore and 15 tons of J
concentrates shipped from the May Day adit in 1920-22 and 1926-27. This
ote yielded 32 oz gold, 237 oz silver, 291 1lbs copper, and 1,294 lbs
zinc. The production from the Donna Juanita adit is not known.

Pegmatite and biotite gneiss, which strike N. 45°-85° E. and dip
45°-65° N., ‘and a subparallel dike of trachytic granite porphyry are the
principal wallrocks in the adits (fig. 25). A 2-foot-thick sheet of
biotite-rich pegmatite in the crosscut has a radioactivity of about 0.15
Mr/hr, or about 3 times the background.

44
The Donna Juanita vein strikes N, 55° E., and dips 40°-55° NW., H
subparallel to the wallrocks. In the Donna Juanita shaft to the north- {
cast this vein swings to a more easterly strike. The vein consists of
sbout an inch of white quartz and pyrite in a 6- to 24-inch zone of . ‘
altered rock. {1

Two veins, A and May Day, are exposed near the portal of the May
»ay or Ready Cash adit. Vein A strikes N. 359 E, and dips 250-30° NW,, : ‘
s2d the May Day vein strikes about N, 730 E., -and dips 400-65° N.; the f
two veins join at the portal. Vein A is composed of about 4 inches of ) {
jsartz, pyrite, and gouge, the May Day vein is 4 to 6 inches thick and '
tonsists of vuggy white quartz and pyrite, and both are oxidized to about !
¥ feet from the portal, v
A 0.69-ton sample of smelting ore shipped to the Idaho Springs
*pling Works in 1934, either from the Donna Juanita adit or the
wnna Juanita shaft workings, assayed 1,42 oz gold per ton, 12,60 oz o

ttlver per ton, 2 percent copper, 1.47 percent lead, and 2,80 percent
tne,

The intersection of the May Day and A veins ap'parently localized
» for stopes above and below the adit level are at their junctionm, l

?h(‘ calculated plunge of this line of intersection is at about : :
> 829 W, 240, : [

“te
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The Dover prospect is on the east side of Fall River, about 500
feet north of its junction with Clear Creek. 1t is opened by two adits
which are connected by a cross drift, as shown on figure 26.
The wallrock throughout the prospect is microcline gneiss. The
layering of the gneiss generally trends northeast and dips gently

northwest except locally where it is deformed by open, north-trending
folds,

The main drift follows the Dover vein, which strikes N, 25°-40° E.
and dips northwest at medium angles., The south branch drift (fig. 26}
follows a thinner footwall branch of the Dover vein, which strikes
N. 70°9-90° E. and dips 43°-53° NW. Both veins are low in grade. Tne
Dover vein consists of 4 inches to 2 feet of sheared silicified and
pyritized w<allrock and minor to moderate amounts of white postminerai

The branch vein consists of 2 to 4 inches of quartz and pyrite,

gouge,
This vein is oxidized

locclly cozted with secondary copper sulfate.
for a dist :nce of 25 feet from the portal,

A nor thwest-trending fault cuts and displaces the Dover veir
abou: 420 _eet from the portal and has a right-lateral shift of abou-
7 feet. T-e fault probably correlates with the northwest-trendinrs
veir expos=4 600 feet from the portal in the Lawrence L (Philadeiphis -
lly it is mineralized and contains as much as 2 feet o.

mine . Loc
Postmineral gouge is locally apbundar’

quar z anc disseminated pyrite.

Anotk< r northwest-trending fault is exposed at the northeast end
of tne mai:. Dover drift, but the workings on this fault are caved.
This fault apparently is equivalent to the fault that is followed bv
the =ain s -wuthwest drift in the Lawrence L (Philadelphia) mine.
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Doves Nest mine (F-11, 7) ‘! ' _-r; e b

Development.~-600-foot inclined shaft and 6 levels; about 1,000

feet of drifts., Pifth level connects to the third level of the Comstock
mine.

Production.--Reportedly about $350,000; the mine produced 1,568 oz
gold and 20,237 oz silver in the years 1887 and 1890-92 (Kimball, 1886-
1889; Leech, 1890-1893).

Veins.--Doves Nest: Strikes N. 60° W., dips 60° NE,; part of the
J. L. Emerson-Gem vein system.

Vein minerals.--Galena, sphalerite, chalcopyrite, pyrite, and
quartz.

Ore bodies.--Vein stoped on all levels; ore shoot appears tc
plunge steeply to the northwest.
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Druid mine (G-1, 2) T

The Druid mine, near the head of South Willis Gulch, was opened

sometime prior to 1904, It was active during the periods 1904 to 1925
and 1934 to 1942, U.S. Bureau of Mines recorded 34,108 tons of crude
ore and 3,560 tons of concentrates shipped between 1904 and 1949.
This ore yielded 21,753 oz gold, 310,363 oz silver, 529,748 lbs copper,
and 477,905 lbs lead. The mine reportedly yielded about $367,000 prior
to 1904, and the total production, reevaluated to the average 1955 metal
prices, approximates $2,000,000.

Tne mine workings consist of the 480-foot Druid shaft, the Olc
(Searle) shaft which connects to the Druid 150-level, and numerouc
drifts, stopes, and levels (fig. 27). 1In 1954 all the workings werc
inaccessible, but Collins (1913, p. 229-231; 1930, p. 264-265) anc
Bastin and Hill (1917, p. 272-274) gave good descriptions of tne mine
and much of tne following discussion is taken from their work.

Above the 350-level the wallrock is mainly biotite gneiss, but
below this level microcline gneiss predominates. An east-striking
dike of bostonite porphyry is exposed on the 50-level of the Druid
shaft and the 90-level of the Old shaft., The dike is not visibie on
the surface, nor is it cut on any of the other levels,

The Druid workings develop a series of subparallel veins tha:
strike N. 40°-70° E, and dip 559-80° NW, These veins are members c-
the Lake~Frontenac-Druid vein system, which has been traced tor ove:
2 miles in the district and extends northeastward into the Centra.
City district,

The main vein of the property is the Searle (South) vein tha:
is especially well exposed on the 150-, 200-, and 300-levels. L.
shows great variation in thickness; in a few places it is marrow and
nearly barren, b>ut at places it attains a maximum thickness of 11
feet. The ore of this vein is generally similar to that of the
Frontenac and Aduddell mines. It is a rich heavy sulfide ore bordered
by pyritized rc:k. Polished sections of ore collected from the dump
contain brecciazed quartz and pyrite which are cemented by sphalerite,
tennantite, enargite, chalcopyrite, and galena. '

Ore shoots in the Druid mine and the Aduddell mine on the same
lode are unique in that they are pipelike and apparently formed by
replacement. According to Collins (1913, p. 229), the replacement
ore bodies lie To the north of and adjacent to the Searle vein and
are very irreguliar in outline. The ore consists of galena, sphalerite,
quartz, pyrite, chalcopyrite, and sparse sooty chalcocite that have
preferentially Teplaced the more micaceous layers in the biotite gneiss.
The form of the replacement ore bodies, as inferred from stopes, is thnar
of irregular vec-tical pipes from 10 to 30 feet long (strike length),
to 10 rfeet thic«, and as much as 50 feet high. The distribution of the
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or¢ minerais is more erratic than indicated by the stope forw.
Locully an ore body appears to end against completely barren rock,
The barren rock may be only a tew feet thick, and 6 to U feet of
the ore may be found behind the barren layer. Although replacement
ore was founa primarily in the biotite gneiss, it may also occur in
microcline gneiss, as in the Aduddell mine,

The relation of the replacement ore bodies to the fissure fillings
is not well understood. Collins (1913, p 223) interpreted the history
of mineralization as follows: (1) formation ot the replacement ore
bodies; (Z2) fracturing of the replacement bodies and deposition c:
pyrite in the Searle vein fissure; (3) reopening and brecciation ot
the Searle vein; and (4) deposition of sphalerite, galena, and coppe-
minerals in the resulting fractures. Bastin and Hill (1917, p. 275,
however, pelieved that the Searle vein and the localizing fissures o:
the replacement ore were a phase of the galena-sphalerite-copper minera:-
ization; and this interpretation seems most probable to us.

The coarse pyritic ore of the Searle vein contained 0.1 to 0.z oz
gold and 3 to 5 oz silver per ton. Enargite-rich ore contained (.15 tc
0.25 o0z gold and 12 to 18 oz silver per ton. Galena-rich ore from tne
Searle vein on the 300-level assayed 1 oz gold and 108 oz silver pe:
ton. The average content of ore and concentrates shipped from Apri.
to July 1911, was gold, 3.0Z oz per ton, and silver, 30.17 oz per tc..
Some typical assays (ldaho Springs Sampling Works) of smelting ore au
concentrates shipped from the Druid mine are given in the followi:x,
table.

18



[
L

I{qm oy

-

v Ul

Ounces per ton Percent
Year Tons

Gold Silver Copper Lead Zinc

Smelting ore
1919 4,07 0.91 6.12 -——- -——- -———-
1920 4,98 1,72 10. 66 0.50 _———- 1.80
1920 5.04 1.02 22,10 .23 1.65 .23
1921 6.38 .50 7.20 - -—— .32
1921 2,88 2,13 11, 80 -——- .80 ————
1921 4,82 .46 7.00 -——— ——— 1.60
1921 3.59 1.29 30. 42 .63 4,95 -—
1922 7.91 .45 12.20 ——— ——— 3.15
1922 8.27 2,07 12,40 ——— -——— -———
1922 3.43 2,37 9,10 ———- 75 ———
1922 22.68 .51 12,62 ——— -———- -
1923 14, 80 .50 21.32 ———— .65 3.67
1924 6.15 1.70 12,45 -———— 2.50 8. 25
1924 2.56 1.30 15.70 -——— 2.40 6. 30
1925 9. 29 2,97 16.16 -—— -———— -———
Concentrates
1919 4. 80 1.32 7.90 0.22 -——— 1.10
1919 5.14 .87 12.95 ——— ——— -————
1919 11.54 1.98 9.35 .15 -—— 1.7¢
1919 4,85 1.72 10. 35 ——-—— -——— -————
1919 3.65 .80 6.00 ———— -———— ————
1920 12,82 .71 11. 87 ———— 2,50 ————
1922 7.04 2,28 8.35 ———- ———— 2,00
79
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The Edgar mine is about halt a mile nortn of the mouth ot
Hukill Gulch, The mine workings consist of a 252-foot inclined
shaft, two main adits at altitudes of 8,159 and 8,240 {eet, and
more than 2,000 linear feet of drifts., Large stopes are present
on all levels (fig. 28). The 8,159-adit level connects to the
shaft, which connects to levels at altitudes ot 8,080 and 7,907
feet., The 7,907- (or main) level connects to the Miami tunnel
(F-1v, 3: fig. l1). The 7,907- (main) level also is connected to
the Brown level of the Big Five tunnel (altitude 7,610 feet)
through the Brown raise. The head of this raise is shown on
figure 28.

Production figures are not available for the Edgar mine, and
all production from the mine probably is included under the records
for Big Five tunnel, for both the mine and the tunnel were under
the same ownership. The records of the Idaho Springs Sampling Works
credit the Edgar mine with a production of 916.5 tons of ore, valuec
at §26,911.74 between 1920 and 1934,

The Edgar vein strikes about N, 65° E, and dips between 70° N.
and 70° S. The vein continues to the northeast, where it is develooveu
by the Edgar Extension mine (F-III, 8: fig. 1), and to the southwesc,
where it is known as the Hukill vein, and thence the Staniey vein.
Many ot the workings in the Edgar mine are lagged, particularly ir
the stoped areas, and little is known concerning the better parts c:
the Edgar vein. Where observed the vein consists of one or mor:
subparallel anastomosing veinlets composed of quartz and sulfidar
minerals in a zone of intensely altered wallrock as much as > tee.
thick. Most veinlets are an inch or two thick, but some are ac.
much as 8 inches thick.

At most places the Edgar vein cuts the wallrock layering at
small angles. Locally it is parallel to the layering and many veinlete
branch parallel to the layering, and die out a few feet from the main
vein elements. The vein appears to be wider and richer in sulfides
where it strikes more easterly than the average.

The dominant wallrock is complexly folded biotite gneiss, which
is locally migmatitic. A few lenses of pegmatite, granite gneiss,
and amphibolite, as well as & few Tertiary dikes, are shown on figure
28. The rocks strike northeast to east-northeast and dip between 70°
N. and 80° s,

The Edgar vein is typically a zone of sheared, silicified, and
pyritized wallrock and subparallel veins of quartz and pyrite, crossed
by veinlets of galena, sphalerite, chalcopyrite, pyrite, tennantite,
and minor amounts of covellite and pearceite. Locally, minor amounts
of base-metal minerals fill vugs within the quartz-pyrite veins.
Secondary siderite and anglesite were noted at places., The following
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assays {Bastir and Hill, 1917, p. 360) indicate the abundance of
base-metal minerals on the Brown level:

Ounces per ton Percent
Gold Silver Lead Zinc
0.51 39.50 17.00 10

.48 67.20 26.50 15

Ore obtained in the early 1870's carried much more silver than
any obtained after 1900, high-grade ore averaging 0.5 oz gold, 80 o.
silver, and seldom less than 45 to 50 percent lead (Bastin and Hill,
1917, p. 360). The silver-rich ore was probably taken from thec
surface and near-surface workings, and may represent ore that wac
enriched in silver. 1daho Springs Sampling Works assays of five
typical shipments of concentrates shipped in 1925, 1926, 1927, 192%.
and 1934 follow:

Ounces per ton Percent
Tons Gold Silver Copper Lead Zirc
16.14 0.895 26.11 1.70 13.6¢ 5.50
11.02 .325 34.15 .23 16.00 6.2
16.16 .89 16.90 .58 10.73 2.6
22.41 1.72 19.70 3.50 2.00 3.0t
3.34 2.04 21.12 1.20 8.70 3.30

The apparent horizontal displacement along the Edgar vein is
about 10 feet, the northwest wall having shifted northeast relative
to the southeast wall (fig. 28). East of the shaft on the 8,159~
level (fig. 28), the Edgar vein is displaced by a fault that strikes
N. 109-25° E. and dips 70°-85° NW. The east segment of the Edgar vein
has been offset about 5 feet with respect to the west segment. This
fault is concealed on the main level, but is probably the same fracturs
as that exposed in the Fulton drift 210 feet west of the Big Five
tunnel; it may correlate with the Jennie Lind No. 1 vein, the Aurur
vein (fig. 1), and the north-northeast-bearing vein in the Great
American adit, and in the Great American drift in the Big Five tunnel.

Ore controls in the Edgar vein appear to be related to changes 1n
the attitude of the vein. The thicker parts of the vein and stoped are.
are on the more easterly trending parts of the vein, in accord with th:
right-lateral displacement. Ore may also be localized where the vein
intersects the series of folds near the northeast end of the main
level (fig. 28).
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Edgardine mine (G-111, 12)

Development.~--Shaft connecting to extensive drifts, and two
short adits.

Production.--300 tons of crude ore and 10 tons of concentrates
shipped in 1905 yielded 30.85 oz gold and 26 oz silver,

Vein.--Edgardine: Strikes N. 60° E., dips 60°-70° NW., part of
Treasure Vault vein system.

Wallrocks.--Biotite gneiss, and migmatite in adit; microcline
gneiss in shaft.

Vein minerals.--Galena, sphalerite, pyrite, copper minerals,
quartz, and rhodochrosite.

Tenor.-~722 and 930pounds of smelting ore respectively assave:
1.25 oz gold and 4 oz silver per ton; and 0.3 oz gold and 13 oz silver
per ton, and 2 percent lead and 7 percent zinc,
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Edgar Extension adit (P-I1II1, 8)

The Edgar Extension adit, on the southwest side of Virginia Canyon
about 1 mile north of Idaho Springs, is developed by a drift adit which
bears S. 50° W, (fig. 29). In 1954 the adit was caved at a stove 330
feet from the portal. There is no record of production from the
property.

Biotite gneiss is the principal wallrock, but two small conformable
pegmatite bodies are exposed in the adit. The rocks are complexly
folded. The adit follows the axis of an asymmetric anticline that
plunges about 30° N. 509-65° E. The northwest limb of the anticline
dips steeply to the northwest, whereas the opposing limb dips north-
east at medium angles. Other folds have axes that trend about N. 700 E.
and plunge northeast.

The vein exposed in the adit appears to correlate with the Edga:
vein worked in the Edgar mine about 3,000 feet southwest, but it may
be a branch from this vein. In the Edgar Extension adit, the vein
strikes N. 50° E., dips steeply northwest or southeast subparallel tc
the wallrocks, ranges in thickness from 1 inch to 3 feet, and consists
of several anastomosing veinlets. Pyrite is the most abundant suifidx.
and small pods and veinlets of galena and sphalerite are present.
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Lupdena cane (C-1v, 3)

Do BEaptene wone o U thie head of Curdigen Guleh o near oo e oo
Lo llese tilwec g rae, Guldh and Clear Creek Canyoun. LU 00 opened
cdihwe  L-lrendii, o aart oo the England vein, fros wihoicn o rtuwest-
Lol «roseo2t conneet o s Lnort drift oon the Houston vesn. o sucllow
Sot (=Y, w) e been Lune ool Lne Hounlon vern. Aerloiig o vobh velns
st csdrestrves codbe s Lo bl e mane (g, JU).

LY. Bureau of Mines recorded 1 tons of cruage ore, probabiv rro
ine riuasten veiln, shipped tron the kEngland mine 1 1932, This or.
vielaed 44,26 oz gold and 57 oz silver.

Microcline gneiss is the predominant wallrock in the accessit::
workings, and a few lavers of pegmatite and amphiboiite are expose:!
(tig. 30). These rocks strike about N, 509 E, and dip 409-70Y K.",

Two prominent veins, the England and Houston, are exposed 1n t:.
accessible workings. The Eugland vein, prcbably the southwestwe:-
extension of the Lincoin vein, strikes N, 459-75° E, and dips &0 --

subparalie] to tiuc lavering ot the wailiocks, lne vein o
to 4 inches thick ana soecaliy spiits into subonrsilel sevmern.

Nw

L)

1s oxidized to 45 fteet tr.oc, Lre portal., Where unouxiQlziw. 1t o
vf quartz, pyrite, galera, 21.¢ suall amcunts oi tennantite, b
pyrite, spralerite, and encrgite. Chaleeorite ans couveaiace ale
visible secondary minera.:. The wallrock is 2ltered and pyrit..

as much as 6 inches on eaccnt side of the vein,

The Houston vein, which is 320 feet northwest of the knyxianu ve.
probably crosses the Tyson-Edward vein to the southwest, as snow:
figure 1. The Tyson-Edward vein was not recognized in the crossc..
anu these veins probably intersect above the adit level. The Houstu.o:
vein wae also traced about 2,000 feet northeast to the Annie ad:t.

It strixes N, 609 E., and dips 359-60° NW., and is subparallel to tn:
wailroeck lavering, so that curvatures in the vein are controllec -
pert bv warps and folds in the wailrocks. The vein is 3 to 6 inche
thick and 1s symmetrically lavered, consisting, from the walls inwar.,
o{ intergrown coarse-~grained white comb quartz and cubic pvrite, cozat..
bv intergrown coarse-grained sphalerite, chalcopyrite, tennantite, anc
galena. Galena is the most abundant base-metal sulfide. Secondar:
cerussite and covellite can be seen at manv places as replacements c.
gaiena. A chip sample across the Houston vein assaved (.52 oz g0l
per ton, ll..UU oz silver per ton, 11.18 percent copper, 13.02 perceni
iead, and 1.33 percent zinc (analyses by D. L. Skinner and Jame:
Wanlberg).

Most of the Houston vein is at the center of a zone of alters
rock as much as 2 feet wide, At one place, however, the vein deriec:
sharply from the center to the margin of this zone and back agai-
This relationship indicates that the ore was emplaced after the rock:
were altered and subsequently reopened.
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Esmaralda and Ottawa mines (G-111, 8, YY)

Development,~-Two shafts and short drifts that connect the
Esmaralda and Ottawa mines.

Production,~--228.76 oz gold, 14,159,.17 oz silver, and 7,733 lbs
lead was produced during the years 1887-92 (Kimbuall, 1886-188Y; Leech,
1890-1893).

Veins.--Esmaralda-Ottawa: Strikes N. 50° k., uips 759 Nw. to
vertical.

Wallrock.-~Dominantly biotite gneiss,

Vein minerals.--Pyrite, chalcopyrite, sphalerite, galena,
tennantite, and quartz.

Tenor.~-~1.56 tons of smelting ore shipped to tne Idaho Springs
Sampling Works in 1927 assayed 0.53 oz gold to the ton, 61 oz siiver
to the ton, and 3.15 percent zinc. The silver may have been secondarii
enriched,
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Ltna adit (G-11, 24)

The Etna adit is near the head of Gilson Gulch, about 420 feet
S. 13° W. from the Minott shaft of the Sun and Moon mine. There is
no record of production from the adit. The property is developed by
a 250-foot drift adit that bears N, 58° E. (fig. 31).

The adit is in amphibolite that contains some layers of pegmatite,
of which only two bodies are sufficient]y thick to be shown on the map.
The pegmatite is sheared and mouderately well foliated. The foliation
in all rocks strikes northeast and dips 40%-659 KW,

The adit is driven on a small vein that strikes N. 56° E., dips
559-65° Nw., and is 1 to 4 inches thick. About 55 feet from the porta:
the vein is 2 inches thick and consists of quartz and moderate amounts
of galena and sphalerite, About 100 feet from the portal the smal:
vein is joined from the northwest by a larger vein, the Etna. whicr
strikes about N, 600 E. and dips 54°-69° NW, The Etna vein is 12 to 3&
inches thick. Both veins show small left-lateral displacement, tht
hanging walls having moved southwest relative to the footwalls. Tue

thickening of the Etna vein is in harmony with the left-lateral di--
placement.

A 10-inch chip sample across the Etna vein at the tace of tne
drift assayed 0.16 oz gold per ton, 6.54 oz silver per ton, 1.35 percent
copper, 2.87 percent lead, and 11.94 percent zinc (analvses bv o,
Furman, D. L, Skinner, and E. C. Mallory, Jr.).

86



e

———
t

e

G. ‘ oo
KUG AL A, 1. L, By

Forge Hill (Fairmont) adit (E-1, 17)

The Forge Hill adit, alsoc known as the Fairmont adit, is on the

west slope of Pewabic Mountain, northeast of the J. L. Emerson-Gem vein

system. The property probably was opened in the 1880's, and it was
worked sporadically until 1935 and again in 1954, 1955, 195/, and 1958.

U.S. Bureau of Mines recorded 88l tons of crude ore shipped between
1918 and 1958. This ore yielded 28 oz gold, 1,424 oz silver, 1,332 lbs
copper, 29,932 lbs lead, and 14,062 lbs zinc. The most productive year

recorded was 1955, when 639 tons was shipped.

The Forge Hill adit is about 800 feet long and trends nortn-
northeastward (fig. 32). Drifts have been driven on three veins.

The wallrocks of the adit are largely biotite gneiss and & smai:i
amount of pegmatite. These rocks strike variably from northeast tc
northwest, and dip predominantly east to north at medium to low angies.
They are cut by a dike of quartz bostonite porphyry that strike:

N. 52° E., uips 75° Nw., and averages about 35 feet in width (fig. 3<).

Altnougn several veins are cut by the adit, only the Roscoe,
Fairmont, and Forge Hill No. 2 veins nave been mined to anv extenc.
Must of tne ore produced frow the adst nas cowme from the Fairmont ve...

Tne Roscoe vein strikes N, 70Y E., dips 50%-70% NW,, anag rang
rrom 6 to about 24 inches in width. Generally the vein is pocr:™
minerclized, but neur the face of the east drift it has ~ 4-inch stre.:
on the footwall composed of galena, sphalerite, and minor amounts -
pyrite, chalcopyrite, and tennantite., Several branch veins jleave t..
Koscoe vein and pass into the hanging wall and foctwall.

Tne Fairmont vein strikes N, 85%9 W,, dips 50°-85° N., and ranges
from U to about 24 inches in width., At most places it is narrow and
contuilns winor amounts of pyrite, quartz, chalcopyrite, galena, and
sphalerite, but locally, as at the face of the east drift, it contains
abundant galena, sphalerite, and minor amounts of pyrite, tennantite,
quartz, and chalcopyrite (fig. 32). The galena and sphalerite are
coated by a thin film of covellite at most places in the workings.
The north segment of the bostonite dike has been shifted about 7 feet
to the west by movement along the vein (fig. 32). The vein widens
near strike changes, in accord with the left-lateral displacement.

It was being minea in 1954, and probably vielded the recorded ore
produced in 1954, 1955, 1957, and 19>8.

The Forge liill No. 2 vein, also known d4s the Tip lop vein, strikes

N. 609 E., dips 389-58° Nw., and where exposed in the back of the

" crosscut consists of about 18 inches of pvritiferous gouge that is cut

by 1/2- to l-inch veinlets of pyrite, chalcopyrite, and minor amounts
of galena and sphalerite. Near the face of the west drift, the vein
thins to about half an inch of gouge.
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Foxhall tunnel (G-I1I1, 2)

The Foxhall tunnel, at the head of Seaton Gulich, was started
prior to 1900 and was worked until 1922. It was probably reopened
in the 1930's but no record of such work is available.

U.S. Bureau of Mines recorded 12,740 tons of crude ore and 339
tons of concentrates shipped from the tunnel between 1901 and 1922,
This ore yielded 12,735 oz gold, 450,010 oz silver, 388,214 lbs
copper, 2,134,117 lbs lead, and 211,867 ibs zinc. Most of this ore
was produced from the Seaton vein, but between 190l and 1909 some
was produced from the Inter Ocean(?) and Total Eclipse velins.
According to U.S. Mint records the mine produced 890 oz gold,
57,299 oz silver, 6,840 lbs copper, and 60,988 lbs lead between
1887 and 1892 (Kimball, 1886-1889; Leech, 1890-1893).

The tunnel is 1,309 feet long and trends N. 17° W, (fig. 33).
Threemain drifts have been driven from the tunnel and are acces-
sible for a few feet to a few hundred feet (fig. 33). The grounc
above these drifts has been largely stoped. A winze has been sun:
from the main tunnel about 20 feet south of the Inter Ocean(?) drift.
A level is turned from this winze at a depth of 150 feet (Bastin an-
Hill, 1917, p. 299). The winze workings were inaccessible im 1952.
A 100-foot raise from the Seaton drift about 440 feet east of the
tunnel connects to the seventh level of the Seaton ming and a winz.
from which four levels have been turned was sunk about 700 feet easz.
of the tunnel,

The wallrocks of the mine are largely biotite gneilss ana sui:-
ordinate amounts of pegmatite, amphibolite, and two dikes of bostonits
porphyry (fig. 33). Rock mapped as migmatite (fig. 33) is biotite
gneiss that contains about equal amounts of pegmatite as thin, con-
formable layers. The Precambrian rocks strike generally east-northeas*
and are folded along east- to northeast-trending axes.

several veins are cut in tnhe Foxhall tunnel, but only the Total
Ecliose, Inter Uceuni’”), and Sedaton veins have been extensivelv minew.
Tae obuik of tne producticn wds from the Seaton vein. Possibly tnc
Inter Ucean{(?!) vein of figure 33 wds called the Casino vein by Bastin
and Hiil (l9l7, p. 299), but the Casino vein, as worked through tnc
Casi1no tunnel and shaft, 1is thought to cross or branch from the Inter
Oceon(!) veln to the east of the Foxhatl tunnel.

The Total Eclipse vein, cut about 365 teet from the portal, Strires
about N. 55° E. and dips 60 -77° NW. As the vein is largelv stoved 1.
the accessible driftt its mineralogic character was not seen. At plucce.
the vein is a nearly barren fracture zone 2 to 24 inches wide, but dt
other places it contains as much as 12 incues of pvrite-bearing grua-
quartz. Probably it also contains some galend, sphalerite, and copvu:
minerais.
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The Inter Ocean(?) vein, cut avout [65 teet nortn ot the Total
Eclipse vein, strikes about N. 70° . and dips 08°-85° SE. Several
branching fractures pass from tne veln into tue hanging wall of the
drift. The vein has been lurgely stoped out, und little could be
seen of its mineralogic character, About 6U feet west of the tunnel
it consists of 12 to 18 incnes of silicified ruck cut by several
gouge-filled fractures. According to Bastin and Hill (1917, p. 29v),
the vein (called tne Casino vein by them) on the suntevel about 9>
feet west of the shaft consists of tnree narrow veinlets 1/2 to .
inches thick that lie nearly parallel to the foliution. The verniets
contuin fine-grained sphalerite, galena, tennantite, ana subordinate
amounts of pyrite in a gangue of gray quartz and rhodochrosite(.,.

Another small vein is cut about 297 feet north of the Inter
Ocean(?) vein. It strikes N, 77° E., dips 700-80° NW., and is a i-
to l8-inch fracture zone that contains a few veinlets of galena and
sphalerite. The vein parallels overturned fold axes.

A thin vein about 340 feet north of the Inter Ocean(?) possibly
correlates with the Casino vein.

The Seaton vein, cut about 1,173 teet from tne portal, averages
about 2 feet in thickness and is made up of several imbricating sub-
parallel vein elements that have a general N. 80° E. trenc. 1t ¢
hignly variable in dip, ranging frowm 439 to 70° N+, suoparalie: :.
the walirock foliation., Near the caved part oi tnhe west driil Lhie-
separate veins are present. The footwall vein consists ot o 1nche:
of gouge and sparse pyrite, The connectins vein is composed of .
inches of sphalerite and galena, and the nanging-wall vein contains
about 12 inches of gouge and half an Inch of galena. About 65 fee:
east of the tunnel the vein contains as much as 8 inches of sheare.
gaiena, sphalerite, and a minor amount of late(:) pyrite. The vein
in the winze consists of gouge, altered and pyritized wallrock, and
a S-inch band of gaicna, sphalerite, and subordinate pvrite and quartz
(Bastin and Hill, 1917, p. 296). The grade of ore from the Seaton
vein is variable. Tennantite-rich parts of the vein are reported to
contain high vaiues in silver; a specimen from the winze, just below
the tunnel level, assayed 1 oz gold and 118.4 oz silver per ton
(Bastin and Hill, 1917, p. 296).

Twentv-seven lots ot ore shipped to tne Idano Springs Samplin;
works petween lYUZ and 1910 assaved U.12 to 2.35 (avg 1.13) oz goiu
per ton; 7.5 to 105 (avg 3Y.bb) oz silver per ton; Z.>> percent or
less copper; 20.4 percent or less lead; and 24 percent or less zinc
(Bastin and Hill, 1917, p. 290).
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Fraction mine (B-V, 5, 6)

The Fraction mine, in the southwest part of the Idaho Springs
district, is opened by three shafts from which several levels have
been driven and a crosscut adit (fig. 34). In recent years the
principal access has been through the Collie adit. Owners of the
Fraction mine refer to workings developed through the Collie adit
since 1933 as the Kitty Clyde Mine, even though the Collie adit
workings connect to the Fraction mine to the east, and not to the
Kitty Clyde shaft on the same vein a short distance west of the
mapped area (Harrison and Wells, 1959, p. 69).

According to Spurr, Garrey, and Ball (1908, p. 351) at the
time of their study, the mine had produced ore that yielded $75,000
to $100,000. U.S. Bureau of Mines recorded 593 tons of crude ore
and 26 tons of concentrates shipped from the Fraction shaft between
1902 and 1934, This ore yielded 1,040 oz gold, 10,947 oz silver,
736 1bs copper, 2,193 lbs lead, and 815 1lbs zinc. The records also
show that 258 tons of crude ore and 132 tons of concentrates was
shipped from the Collie adit between 1933 and 1959. The most produc-
tive year was 1959, when 134 tons of crude ore was shipped. The
total yield of ore from the Collie adit was 251 oz gold, 5,166 oz
silver, 17,616 lbs copper, 56,610 lbs lead, and 957 lbs zinc.

Microcline gneiss and amphibolite are the principal walirocks
on the Collie adit level (fig. 35). Both rock types are interlaverec
with one another and locally on such a scale that individual layer.
cannot be separated at the map scale. These rocks strike nortneast
and dip northwest at medium angles,

The Fraction vein is an important part of the Fraction-Lincoln
vein system (fig. 1), which can be traced southwestward from near
Clear Creek to the Kitty Clyde mine of the Chicago Creek area
(Harrison and Wells, 1959, pl. 2). Northeastward from the Fraction
mine, the Fraction vein was traced on the surface through the Banty
shaft (C-V, 4) and beyond.

At the Fraction mine the vein strikes N, 559-75° E, and dips
300-50° NW., subparallel to the rock layering. In the Collie adit
level, the vein cuts amphibolite and microcline gneiss, but near
the Fraction shaft it follows the contact between microcline gneiss
and biotite gneiss. The vein splits into two branches 220 feet
southwest of its easternmost exposure on the Collie adit level (fig.
35). The two branches diverge to the southwest and the main drift
follows the southeast branch.

The Fraction vein is a pyritic lead-zinc vein. It is a simple,
symmetrically layered vein 2 to 6 inches thick that contains pyrite,
sphalerite, galena, chalcopyrite, abundant quartz, subordinate
siderite and barite, and sporadic wolframite. The wolframite occurs
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as red-brown randomly oriented blades intergrown with quartz in

the outermost parts of the vein. A trace of covellite was the only
secondary ore mineral seen. Galena and sphalerite predominate over
the other base-metal sulfides in the northeastern part of the mine,
whereas chalcopyrite and tennantite predominate in the southwestern
part.

A chip sample from the southwest part of the Collie adit assayed
0.32 oz gold per ton, 4.30 oz silver per ton, 4.10 percent copper,
1.31 percent lead, and 1.29 percent zinc (analyses by J. E. Wilson,
H. H. Lipp, D. L. Skinner, W. D. Goss). This sample shows considerably
more copper relative to lead than typical ore from the Praction mine.
Assays of typical ore shipped to the Idaho Springs Sampling Works
from the Fraction shaft and the Collie adit are shown in the following
table:

Ounces per ton Percent
Ore Tons
Type Gold Silver Copper Lead Zinc
Fraction shaft, 1920, 1921
Concen-
trates 2,58 0,845 9. 65 1.59 2,18 3.20
~-do---- 5,12 1.16 18. 25 2,17 13.30 14.00
Smelting 4,48 . 545 15. 30 2,14 27.93 16.60
Concen-
trates 4,20 . 84 12. 46 .28 6.43 3,71
Floats .38 .62 16, 85 1.50 6. 86 8. 65
Collie adit, 1935, 1936
Not spe-
cified 1.51 0.68 3.45 1,75 -=w=- 0.90
--=do--- 1,27 1.31 7.25 4,00 ----- .70
---do--- 2,81 1.22 7.00 3.90 ----- 1.50
---do--- 2,05 1,22 5.00 2,60 ----- 1.00

Spurr, Garrey, and Ball (1908, p. 351) reported that ore in the
Fraction mine occurs at the junction of veins. In addition, ore
bodies are localized where the vein is deflected to a more easterly
strike. These ore bodies plunge north-northeast.
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Franklin No. 73 mine (H-1I1, 1)

Development.--670-foot inclined shaft, 7 principal levels, and
several sublevels and winzes, not shown on figure 39. Workings con-
nect to the Franklin No. 87 mine on the east and the Freighters Friend
mine on the west (fig. 39).

Production.-~Pre-1952 production combined with Silver Age tunnel.
Mine reopened in 1956; 1,382 tons of smelting ore shipped between 1956

and 1959, yielding 273 oz gold, 8,354 oz silver, 5,400 lbs copper, and
90,500 lbs zinc.

Veins.--Franklin-Freighters Friend: Strikes about N. 70° W., dips
45°-60° N, Washington(?): Strikes N. 60° E., dips 50°9-65° NW.
Washington vein apparently joins Franklin-Freighters Friend vein west
of the shaft. A northeast-trending right-lateral fault shifts Franklin
vein about 20 feet on levels east of shaft,

Wallrocks.--Micocline gneiss and albite granodiorite porphyry.

Vein minerals.--Galena, sphalerite, silver, gold, tennantite,
chalcopyrite, pyrite, quartz, rhodochrosite, and barite.

Ore bodies.--An ore body as much as 14 feet wide occurs near
the intersection of the Washington(?) and Franklin veins. Ore is
best near connection to Freighters Friend mine.

Tenor.~-1,334 tons of crude ore shipped from 1947 to 1951 averagec
0.16 oz gold per ton and 4.91 oz silver per ton; 3.96 percent lead,
and 4,74 percent zinc; 312 tons of concentrates shipped from 1947 to
1951 averaged 0.74 oz gold per ton, 30.96 oz silver per ton, 27 percent
lead, 12.7 percent zinc, and 1.3 percent copper; 1,382 tons of crude
ore shipped from 1956 through 1959 averaged about 0.2 oz gold, 6 oz
silver, 0.2 percent copper, and 3.3 percent lead.
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Franklin No. 87 mine (H-II, 5)

Development,--450-foot shaft with 7 levels; sixth level is Silver
Age adit and connects to Franklin No. 73 mine to the west; stope below
bottom level counnects to seventh level of Freemdn mine to the east,

Production.--$250,000 prior to 1899; post-1902 production combined
with Silver Age adit.

Veins.--Franklin: Strikes N, 80° W., dips 50°-60° NE.; 12 to 18
inches wide. Another element of Gem vein system is subparallel to the
Franklin vein; wallrock between veins contains numerous thin sulfide
veinlets,

Wallrock.--Microcline gneiss and albite granodiorite porphyry.

Vein minerals.--Galena, sphalerite, silver (some wire variety),
tennantite, chalcopyrite, pyrite, white and gray quartz, rhodochrosite,
barite, and siderite.

Ore bodies.-~Stoped almost continuously from surface to bottom
level. (See figure 40.)

: Tenor.--Surface ores yielded $100 to $150 per ton prior to 1900,
.' largely in silver from secondary minerals. Idaho Springs Sampling
Works assays of smelting ore shipped between 1888 and 1910 averaged
0.15 oz gold and 23 oz silver per ton, 38 percent lead, and 18 percent
zinc.
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Freeman mine (H-I1I1, 7)

Development.--720-foot shaft; the shaft intersects the Silver Age
adit 330 feet below the collar.

Production.--Combined with Silver Age adit.

Veins.--Franklin and Ship Ahoy: Franklin strikes N, 80° W,, dips
65° N.; Ship Ahoy strikes about N, 85° E., dips about 70° N., splits
from hanging wall of Franklin vein,

Wallrock.=--Microcline gneiss, subordinate biotite gneiss, and
quartz monzonite porphyry.

Vein minerals.--Silver (some native), galena, sphalerite, pyrite,

tennantite, chalcocite(?), quartz, rhodochrosite, barite, siderite,
and calcite.

Ore bodies.--Vein is stoped almost continuously both above and
below the Silver Age adit.

Tenor.--0.05 to 1.52 oz gold per ton, 4 to 161 oz silver per ton,
as much as 40 percent lead, and as much as 20 percent zinc; copper-

rich near surface due to secondary enrichment; copper-poor in lower
workings.
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Freighters Friend mine (G-11, 29)

The Freighters Friend mine, in Gilson Gulch, was opened before
1900, and it was worked last in 1958. The most active periods since
1900 were between 1908 and 1912 and again in 1957,

U.S. Bureau of Mines data indicate that at least 6,458 tons of
crude ore and 1,295 tons of concentrates have been shipped from the
mine since 1904. This ore yielded 3,446 oz gold, 28,931 oz silver,
18,607 lbs copper, 221,277 1lbs lead, and 53,055 ibs zinc. Probably
much additional ore from the mine has been included with production
from the Gem mine. Incomplete production data for the years 1890-9Y
show 149 oz gold and 4,403 oz silver (Leech, 1890-1893), giving a mucn
higher silver-gold ratio than post-1900 production. This suggests
that the early-mined ore was considerably richer in silver than that
mined after 1900.

The mine is opened by an inclined shaft--vertical depth 428 feet--
from which 6 levels have been driven. (See figures 39 and 40.) The
second level (fig. 39) connects to the Gem mine; the fifth level (not
shown) connects to the Franklin mine through the Silver Age adit; and
the sixth level also connects to the Franklin mine, A winze 260
feet east of the shaft on the sixth level (not shown) has been sunk
about 141 feet, and a seventh level has been turned from this winze.
Considerable stoping has been done on all levels both east and west
of the shaft (fig. 40).

The predominant wallrock of the mine is microcline gneiss, whicn
contains small layers of amphibolite, biotite gneiss, and pegmatite.
A quartz monzonite porphyry dike is parallel to the hanging wall of
the vein on the first level, and a large body of the same rock is
south of the shaft on the sixth level,

The mine exploits a part of the Gem vein system, which in this
mine consists of three principal veins--the Freighters Friend (Gem
footwall vein), the Gem hanging-wall vein, and the Washington vein.
Most of the mining has been done on the Freighters Friend vein, but
the Washington and Gem veins have been developed and stoped at places.
211 the veins strike about N, 75° W. and dip 350-80° NE. They are
largely composed of galena, sphalerite, and rhodochrosite on the
upper levels of the mine, and of pyrite near the shaft on the sixth
level, The ore in the Freighters Friend vein occurs in a poorly
defined shoot that plunges about 50° to the east. . The vein flattens
markedly in dip below the fifth level in the shaft and most of the
stopes are above this level, suggesting that the ore occurs on the
steeper parts of the vein.

Although half the dollar yield of the mine has been from gold,

the veins do not carry large amounts of this metal. The average
gold assay of a 100-foot section of the Gem vein, as exposed on
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the sixth level about 390 feet west of the shaft, is 0.38 oz per
ton over a width of 1 foot, The average gold assay of a 100-foot
section of the Freighters Friend vein, starting 305 feet east of
the snaft, is 0.18 oz over a 4-foot width.

Considerable amounts of ore may remain at depth in this mine.
The main Freighters Friend ore body huas not been extensively mined
below the fifth level, and should extend a few hundred feet farther
in depth. Moderately rich ore is exposed in the winze below the
sixth level, and the ore bodies in the adjacent Gem mine extend
far below the present workings in the Freighters Friend mine (fig.
40).
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French Flag mine (H-II, 12)
Development.--Shaft, 260 feet deep, with levels at depths of
95, 180, and 245 feet. Dogenas adit connects to the 95-foot level.
The 180-level connects to the 80-level of the Silver Age shaft.

Production.--Combined with Silver Age adit.

Veins.--North Silver Age-French Flag-Gold Medal vein: Strikes
N. 609 W,, dips 60° NE.

Wallrock.--Microcline gneiss, pegmatite, biotite gneiss,
quartz monzonite porphyry, and light-colored granodiorite porphyry.

Vein minerals.--Galena, sphalerite, sparse pyrite, quartz,
rhodochrosite, and barite.
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Frontenac (F-1, 2) and Aduddell (G-I, 3) mines

The Frontenac and Aduddell mines, at the head of South Willis
Gulch, develop the sume veins. The mines were opened in 1869 and
were operated until 1894, when they were closed because of excessive
water. The mines were reopened prior to 1902 and operated nearly
continuously until 1922, They were active again from 1933 to 1940.
Reportedly the mines closed in 1940 because of ownership difficulties,
and not for lack of ore (R, R. Hinckley, oral communication, 1953).

U.S. Bureau of Mines recorded that the Aduddell mine produced
14,567 tons of crude ore and 1,102 tons of concentrates between 190¢
and 1927, More than 90 percent of the total was shipped in 1906.
This ore yielded 6,122 oz gold, 76,940 oz silver, 355,797 lbs copper,
and 484,387 1bs lead. If produced in 1955, this ore would have had
a value of about $463,000. The Aduddell mine reportedly producec
ore worth about $900,000 prior to 1899 (Callbreath, 1899). The
Frontenac mine produced 51,746 tons of crude ore and 50,423 tons of
concentrates between 1902 and 1940, which yielded 37,407 oz gola,
791,360 oz silver, 2,791,524 lbs copper, 4,951,332 lbs lead, and
125,765 lbs zinc, At 1955 prices this ore would have a value of
about $3,600,000. The mine reportedly yielded ore worth about
$1,250,000 prior to 1899 (Callbreath, 1899). Of this total, about
$980,000 came from above the fourth level (Bastin and Hill, 1917,

p. 271). According to U.S. Mint records (Kimball, 1886-~1899; Leecnh,
1890-1893), the Aduddell mine in the years 1887-90 and 1892 producec
12,140 oz gold, 130,376 oz silver, 118,823 lbs copper, and 203,055
lbs lead. In the same years the Frontenac mine produced 33,771 oz
gold, 251,208 oz silver, 481,923 1lbs copper, and 116,527 lbs lead.
The total dollar value of the ore from the two mines probably exceeds
$6,000, 000.

The mines are developed by four inclined shafts, an adit, and
numerous drifts (fig. 36). The Argo tunnel passes beneath the
Frontenac mine about 11,210 feet from the portal of the tunnel; the
east drift (Druid lateral) extends more than 1,300 feet from the
tunnel (Bastin and Hill, 1917, p. 304). All the workings were
inaccessible in 1954, but the mines were examined by Bastin and Hill
(1917, p. 269-271; p. 304-305) and much of the following is taken
from their description.

The shafts are collared in biotite gneiss and pegmatite, but at
depth pass into microcline gneiss, which is the prevailing wallrock
in most of the workings.

The contact between the microcline gneiss and the overlying
biotite gneiss strikes northeast and dips gently northwest., A
bostonite porphyry dike was cut on the fourth level east of the
Aduddell East shaft.
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The Frontenac vein system is muade up of two, and in some places
several, subparallel veins, The veins of this system have an average
strike of N. 50° E.; they dip 60°-80° NW. and range from 4 to 7 feet
in thickness. The two principal veins are referred to as the North
and South veins, but their identification in all parts of the mines is
uncertain. The Frontenac veins are part of the extensive vein system
developed by the Druid and Kokomo mines to the northeast and by the
Owatonna, East Lake, Lake, Bald Eagle, and Windsor Castle mines to
the southwest., The relative movement in the Frontenac and Aduddell
mines is not known, but in the East Lake and Bald Eagle mines the
offset is right lateral.

Pyrite, lead-zinc, and highly siliceous replacement ores are
present in the mines. The common minerals of the lead-zinc ore are
galena, sphalerite, chalcopyrite, tennantite, pyrite, and enargite.
At many places, veins of quartz and pyrite are cut by veinlets of
galena, sphalerite, and copper minerals (Bastin and Hill, 1917,

p. 269-271; p. 304-305).

Throughout much of the Aduddell workings a highly siliceous
replacement ore is associated with pyrite veins or is in separatc
ore bodies. A replacement ore body on the sixth level is 5 feet
wide, and the ore minerals replace highly fractured microclinc
gneiss. The more quartzose parts of the replacement bodies arc
generally richest in sulfides. All gradations exist from slight!i-
to completely replaced microcline gneiss, Many of the sultide-ric..
parts are veinlike in form owing to complete replacement aiony .
number of subparallel fractures. Pyrite is the predominant sulrfice
of these bodies, and galena, sphalerite, and some chalcopyrite ars
also present. Rhodochrosite is present in a few places as a gangu:
mineral.

A vein known as the Flat vein is exposed in the Frontenac adit
level and at places in the lower levels in the southwest part of the
mine. It strikes about N. 60° E., dips 40° NW., and is nearly barren.
Its relation to the Frontenac vein system is not known.

Two main ore shoots are present in the mines. One intersects
the surface just southwest of the Aduddell East shaft and plunges
southwest at a medium angle; the other intersects the surface at the
Frontenac shaft and plunges gently southwest (fig, 36). The ends o:
the ore shoots were not reached during mining.
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Assays from the Idaho Springs Sampling Works of selected shipments
of smelting ore from the Frontenac and Aduddell mines are shown below.
According to Bastin and Hill (1917, p. 271), 27,000 tons of smelting
ore shipped from the upper levels averaged $23.30 per ton, and ore
mined in 1912 averaged $25 per ton.

Short tons Ounces per ton Percent
of ore Gold Silver Copper Lead Zinc
9.3 0. 28 11.70 2,00 6.00 1.50
32.5 .50 18, 24 4,45 6.80 2.00
47.1 YA 22,00 4,50 6.90 ———-
46.5 .37 19. 60 3.10 6.20 _——--
9.5 .20 8.15 2,10 .- ————
54.4 .44 18,10 4,40 ———— 4,00
9.3 .45 23.10 4,10 ~——— ———-
2.5 .94 23.50 3.70 ——-- -———
3.8 47 19, 80 1,85 -——- ——--
10.3 .35 9.05 1.85 ——— ~——
9.8 .20 13.15 2,65 -———— .-
9.9 .57 14,43 3.03 -——- -——
3.0 .52 12,00 -———- 5.00 ~——-
4.9 .20 12.35 ———— 14,35 1.20
7.0 .19 11,46 -——- 22,50 6.5C
11. 4 .20 8. 80 —--- 11.50 14.80
9.3 .22 6.95  -=-- —--- -—--
22,7 .18 6. 50 ———- ——— -——-
6.3 .28 5.30 ———— ——— ————
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G and M (Centennial) adit (E-1V, 9)

The G and M (Centennial) adit is on the west side of Hukill Gulch.
It is a crosscut, driven 655 feet on a general northerly bearing, that
intersects the Two Kings and Hukill veins (fig. 37). The Two Kings
drift and shaft were caved in 1954, but according to Bastin and Hill
(1917, p. 359) the drift extends 330 feet to the east,

Production from the adit has been small, and U.S. Bureau of Mines
recorded 52 tons of crude ore and 2 tons of concentrates shipped fron
the Two Kings vein in 1910-14. This ore yielded 51.05 oz gold, 515
oz silver, and 920 lbs copper. There has been no production from the
Hukill vein.

The wallrocks are biotite gneiss, which is locally migmatitic,
two bodies of pegmatite, and a dike of bostonite porphyry. The gneisses
strike N. 65°-85° E. and dip 50°-70° NW., and are tightly folded near
the face of the adit.

The Two Kings vein, which strikes N. 75¢ E. and dips 759 NW., ic
about 12 inches thick where exposed and consists of angular fragments
of vein material and wallrock embedded in gouge. Fragments ot quart:z
pyrite, sphalerite, subordinate amounts of chalcopyrite, and a trac:
of galena and covellite are present. Sampling-works assays of smeltin;
ore, aggregating about 18 tons, showed 1.08 to 2.84 oz gold and 1i tc
24 oz silver (Bastin and Hill, 1917, p. 359).

The Hukill vein is exposed by a drift near the end of the adit.

It strikes N. 77° E., dips 62° NW. to 76° SE., and is barren of sul-
fides at this locality.
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Galatea (Hudson-Burr) adit (H-I1, l4)

The Gulatea (Hudson-Burr) adit is in Silver Age Gulch at an
altitude of 8,533 feet. It was opened prior to 1900, and was pros-
pected sporadically since then,

U.S. Bureau of Mines recorded a total of 38 tons of c¢rude ore
and 13 tons of concentrates shipped in 1915, 1935, 1944, and 1946.
This ore yielded 13.31 oz gold, 278 oz silver, 193 lbs copper, and
7,205 1bs lead. Production in 1915 was probably from the shaft
workings (h-11, 16).

The workings that were accessible in 1954 are shown on figure 3¢
The crosscut probably extends about 400 feet farther northward to th-
Galatea vein, which also is developed by a shaft (H-1I, 16), now
inaccessibie. The adit crosses folded and sheared biotite gneiss,
migmatite, pegmatite, and amphibolite. These rocks strike mainiy
east to nc:theast, and dip 35°-80° NW.

The S..ver Gem vein strikes N, 60° E. and dips 60°-70° Nw.
(fig. 38), and ranges in thickness from 2 to about 18 inches. 1t
consists largely of gouge and several thin pyrite veinlets, but i;
the stopecd :rea it consists of several veinlets of galena, sphalerite
chalcopyri: s, quartz, pyrite, and sparse siderite. Slickenside stria.
on the veir wall are numerous and subhorizontal.

The Gs .atea vein probably is cut in the caved extension of ti:-
Galatea ad:: (fig. 38). The vein strikes about N, 80° E. and aip-
about 70° ~.. Ore on the dump of the Galatea shaft contains quart-
and pyrite. though undoubtedly base-metal sulfides and sulfosalr -
are present in the vein.

The Sz . Joseph probably also is cut by the caved extension cf
the Galate: adit, for it is known to lie between the Silver Gem anc
Galatea ve- -s, A shaft (H-II, 4), on the ridge between Elkhorn an<
Silver Age :ulches, develops the St. Joseph vein, This vein strikes
about N. 75 - E, and dips 60° NW.
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Gem mine (G-I11, 13)

The Gem mine, on Seaton Mountain, is one of the largest and most
productive mines in the district. It was opened long before 1900, and
the last recorded shipment was in 1939, 1In this century the mine was
most active prior to 1920, and since 1923 the largest yearly production
did not exceed 200 tons. The workings were not accessible in 1954 and
much of the following is taken from Bastin and Hill (1917, p. 290-292).

U.S. Bureau of Mines recorded total shipments of 99,789 tons c:
crude ore and 34,659 tons of concentrates between 1902 and 1939. Part
of this production probably was from the Freighters Friend mine. whic..
was operated by the Gem Company. This ore yielded 66,622 oz goic.
1,142,075 oz silver, 1,296,948 lbs copper, 8,656,540 lbs lead, anc
1,423,522 1lbs zinc. At the average 1955 metal price this ore would
have a value of about $5,277,000; gold accounts for nearly half tnc
total. Considerable ore was produced from the mine prior to 1902.
According to U.S. Mint records (Kimball, 1886-1889; Leech, 1890-1893;,
the Gem mine produced 5,323 oz gold, 25,903 oz silver, and 24,923 lbs:
copper. The production to 1912 supposedly was about $2 1/2 million.
It is probable that the total yield of ores from the Gem mine is wort:
about $7 million at 1955 metal prices.

The Gem workings consist of an inclined shaft 1,420 feet aece:
from which 16 levels have been driven (figs. 39 and 40). The plan au
sketch projection of the mine (figs. 39 and 40) do not agree, as the:
were prepared in different years; however, they show the general reia-
tions of the mine workings. The Gem sixth level connects to the
Freighters Friend second level (fig. 40). The Gem shaft joins a
lateral from the Argo tunnel (Gem 20-level) about 150 feet east of the
tunnel. A winze and short levels below the tunnel level increase the
vertical depth of the workings to 1,504 feet. Much stoping has been
done on all levels of the mine (fig. 40).

The predominant wallrock of the mine is microcline gneiss and
Tertiary quartz monzonite porphyry is abundant on the 9th, 13th, 17ti,
18th, and Argo tunnel levels, particularly west of the shaft. Quartz
monzonite porphyry is reported to occur on the footwall of the vein
system.

The Gem vein, which strikes N. 75°0-850 W. and dips 300-80° N.
(averages about 50° N.), is the most important part of the extensive
J. L. Emerson-Gem vein system. In the Gem mine, the vein system con-
sists of two nearly parallel veins, 20 to 30 feet apart, known as the
footwall and hanging-wall veins, From the surface to the 9th leve.,
the Gem shaft follows the footwall vein; below the 9th level, it folliows
the hanging-wall vein. The Gem footwall vein is the Freighters Frienc
vein in the Freighters Friend mine. The rock between the veins is more
or less altered and mineralized and at places has been stoped.
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According to Bastin and Hill (1%17, p. 291), pyrite is the most
abundant sulfide in the hanging-wall and footwall veins, and galena,
sphalerite, chalcopyrite, tennantite (called tetrahedrite by Bastin
and Hill), enargite, and bornite are presemt. Quartz is the dominant
gangue mineral, and rhodochrosite is abundant. The rhodochrosite,
base-metal sulfides and sulfosalts, and some quartz and pyrite occur
mainly in veinlets that cut earlier-formed pyrite and quartz. A
body of ore about 100 feet long by 100 feet wide on the 12th level
near the Gem shaft carried gold telluride minerals, probably mainly
sylvanite,

The diversity in the mineral character of the vein in various
parts of the mine makes it difficult to assign an average value tc
the ore. The average of 170 assays of samples cut in 1921 was 0.206 o:
gold and 6.73 oz silver per ton. Judged from the available sample
data, the smelting ore from pyrite-type vein material contains fror
0.30 to 3 oz (average less than 1 oz) gold per ton and from 5 to 3C
oz silver per ton. The base-metal sulfide ore, on the other hand, i
richer. Samples of the so-called Mazda ore body taken from the lé6tn
level indicate an average value of about $67 per ton at 1955 meta:
prices. Tae average assay of this ore body is 0.28 oz gold per tom,
10.4 oz siiver per ton, and 16 percent lead. Assays of different
types ore sre tabulated by Bastin and Hill (1917, p. 291-292;.

The ore bodies are large, but the factors responsible rov
localizing the ore are not known.

Much ore is probably present in the mine above the Argo tunnel
level, and chances of finding ore below that level are good. We also
suggest that the Gem hanging-wall vein be prospected above the 8th
level.
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Gladstone mine (D-IV, 16)

Development.--A shaft, a 630-foot drift adit, and a 265-foot
drift 75 feet below the adit connecting to the shaft and a winze.

Production.--A total of 413 tons of crude ore and 52 tons of
concentrates were shipped between 1908 and 1921. This ore yielded

577.56 oz gold, 3,858 oz silver, 14,373 lbs copper, and 1,623 lbs
lead.

Vein.--Gladstone: Strikes N. 659 E., dips 60°-70° N.; it is
2 inches to 1 foot thick.

Wallrock.--Biotite gneiss and pegmatite,

Vein minerals.--Pyrite, copper minerals, galena, sphalerite,
and quartz.
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Gold Mcdal (Silver Cycle or Wyoming Valley) adit
and Gold Medal shaft (I-III, 1)

The Gold Medal adit, also known as the Silver Cycle adit and the
Wyoming Valley adit, is in lower Gilson Gulch about 1,700 feet S. 2° E.
from the Silver Age adit; its location is not shown on figure 1. A
shaft was driven on the Gold Medal vein, and the adit intersects this
vein about 1,720 feet from the portal,

U.S. Bureau of Mines recorded 58 tons of crude ore and 36 tons
of concentrates shipped between 1917 and 1928. Production prior to
1920 probably came from the shaft, and all later production came fror

the adit, This ore yielded 89 oz gold, 1,830 oz silver, 756 lbs coppe:,
14,359 1bs lead. and 9,398 1lbs zinc.

The drifts on the Gold Medal vein (fig. 41) are caved a short dis-
tance from the adit, but according to old maps they extend at least
430 feet farther to the west and 500 feet farther to the east. The
west drift reportedly passes below the French Flag mine at a depth o~
about 385 feet and connects to the Silver Age shaft workings. Some
stoping has been done above these drifts, but the amount is not know:.

The Gold Medal shaft is inclined and follows the dip of the Goi:
Medal vein. This shaft, inaccessible in 1954, is known to be 285 fee:
deep, and three levels of unknown length extend from the shaft. The

bottom of the shaft is about 305 feet above the level of the Gold Medu.
adit.

The most abundant rock type in the adit is biotite gneiss, Sever..
layers of amphibolite and pegmatite occur within the sequence of biotit
gneiss. Younger dikes of quartz monzonite porphyry and a single dike c:
leucocratic granodiorite cut these older rocks. The Precambrian rocks
strike generally west-northwestward and dip northeast.

The Silver Cycle vein, cut near the portal of the adit, strikes
N. 7590 E. and dips steeply northwest, and has an average width of
about 2 feet. It consists largely of sheared, altered rock and gouge,
with minor amounts of disseminated pyrite. This altered rock is cut
by a few l-to 5-inch veinlets of gray quartz containing sparse large
cubes of pyrite. The Silver Cycle vein is tentatively correlated with
the Golden Rod vein by projection. The Golden Rod shaft is about 1,700
feet S. 80° W. from the adit portal. The Golden Rod vein is reported
(Bastin and Hill, 1917, p. 303) to contain some streaks of galena-
sphalerite ore.

Vein A, exposed in the crosscut 33 feet northeast of the Siiver
Cycle vein, is 5 feet thick and strikes N. 750 W. and dips 65° NE. It
consists largely of silicified wallrock that carries abundant cupri-

ferous pyrite. This vein was not seen at its projection in the Silver
Cycle drift,
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The Artilleryman(?) vein i8 cut about midway in the adit. It
strikes N. 550 W,, dips 60° NE., and consists of 18 inches of iron-
stained gouge that contains sparsely disseminated pyrite.

The Gold Medal vein, the eastern part of the extensive J. L.
Emerson-Gem vein system, strikes about N, 700 W, and dips 60° NE.
The vein and altered wallrock combined are about 18 inches wide
where exposed and contain quartz and pyrite. The ore that was mined
contained galena, sphalerite, chalcopyrite, tennantite, siderite,
rhodochrosite, barite, quartz, and pyrite. Frank Jones of Idaho
Springs, Colo., kindly furnished the writers with assays of specimens
of the Gold Medal vein made during 1927-28, some of which are shown
in the following table. The most valuable ore was found near the
face of the Gold Medal west drift,

The -Gold Medal vein follows a left-lateral fault, as do other
major faults in the J. L. Emerson-Gem fault zone; accordingly, the’
most favorable sites for ore are along the more easterly trending
parts of the vein fissure,

Three veins (B, C, D) were cut in the adit north of the Goid
Medal vein. Each has been developed by short drifts. Vein B strike-
N. 70° w., dips 40°-60° NE., and is on the footwall of a wide aix:
of light-colored granodiorite porphyry. It is nearly barren wherec
exposed and contains sparse pyrite in a wide zone of gouge. Vein ¢
is exposed 50 feet north of :Vein B and in a drift to the west, Wner.
exposed in the adit it strikes eastward and dips 159°-41° N., ana con-
sists of 8 to 12 inches of altered and pyritized rock that contain.

a 4-inch veinlet of galena, sphalerite, chalcopyrite, pyrite, quartz,
rhodochrosite, and barite. Eastward and westward from the adit tne
vein swings to a northwest strike and thins, Vein D, at the contact
of light-colored granodiorite porphyry and quartz monzonite porphyry,
strikes N. 70° W. and dips 53°-60° NE. It is as much as 4 inches
thick, and consists of gouge and sparse disseminated pyrite.

The caved part of the crosscut adit (fig. 41) appears to contain

backfill, and accordingly it is probable that another vein was
developed to the north.
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Golden Cloud mine (E-X, 8)... . /. ...  41.

Development.--670-foot inclined shaft with levels at 100-foot
intervals.

Production.--$40,000 prior to 1899; 3,350 tons of smelting ore
and 10 tons of concentrates shipped between 1903 and 1938 contained
1,158.56 oz gold, 12,431 oz silver, 171 1lbs copper, 339 1lbs lead,
and 500 lbs zinc.

Veins.--Golden Cloud: Strikes N. 74° W., dips 45° NE,

Wallrock.--Biotite gneiss and pegmatite,

Vein minerals.--Pyrite, chalcopyrite, galena, sphalerite, and
quartz.

Ore bodies.--2 principal stopes above the 400-level yielded
$25,000 and $14,000 respectively.

Tenor.--Shipments assayed (.20 to 2.45 oz gold per ton; 4.35

to 16.20 oz silver per ton; copper, lead, and zinc are not recorded
for most shipments.
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Gondola adit (C-1, 3)

Development.--200-foot drift adit.
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Veins.--Gondola: Strikes N. 75° E., dips 35°-41° N. 4 south

branch strikes N. 85° E., and dips 49° N,
branch vein are as much as 2 inches thick.

Wallrock.--Microcline gneiss.

The Gondola vein and the

Vein minerals.--Pyrite, galena, and quartz.

P
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Great American (Big Chief) adit (E-III, 8)

The Great American (Big Chief) adit is in the upper part of Hukill
Gulch about two-thirds of a mile north of Clear Creek. The workings
consist of a northeast-trending draft adit. In 1954 it was caved 260
feet from the portal (fig. 42). Tne adit has yielded no ore. The
wallrock is tightly folded biotite gneiss which strikes generally
northeast., Two veins are developed, the Great American and Jennie
Lind No. 1. The Great American vein strikes N. 452 E. and dips 75° N.
to 85° S. and is cut and displaced by the nearly vertical Jennie Lind
No. 1 vein, which strikes N, 17° E. The Great American vein is 2 to
6 inches thick, consists of quartz and pyrite. The Jennie Lind No. 1}
vein contains as much as 4 feet of gouge that is cut by numerous
veinlets of quartz and pyrite, some of which have been granulated.

& chip sample from the Great American vein assayed 0.24 oz golo
per ton, 2.22 oz silver per ton, 0.0l percent copper, 0.35 percent
lead, and 0.19 percent zinc; a chip sample from the Jennie Lind No. !
vein assayed 0.24 oz gold per ton, 2.92 oz silver per ton, 0.12
percent copper, 0.15 percent lead, and 0.15 percent zinc (analvses bpv
D. L. Skinner and James Wahlberg).

The Jennie Lind No. 1 vein displaces the Great American vein., tne
east segment having been shifted about 5 feet to the north relative tc
the west segment. Two sets of slickenside-striae were seen on the
walls of the Jennie Lind No. 1l vein; one set plunges gentlv south an.
the other plunges down the dip of the vein.
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Happy Easter (Queen Elizabeth) mine (G-I11, 14)

The portal of the Happy Easter mine, also known as the Queen
Elizabeth mine (fig. 1), is on the southwest side of the Virginia
Canyon Road about three-fourths mile north of ldaho Springs. Produc~
tion from the Happy Easter mine probably is small. Sampling-works
assays for the years 1923-25 indicate that at least 53 tons of
smelting ore and concentrates was shipped.

The mine workings consist of two adits that are connected by a
crosscut (fig. 43). In 1953 the southernmost adit was caved 540 feet
from the portal. A shaft passes through the adit level about 475 feet
from the portal of the south adit; but the levels above and below were
inaccessible when the mine was examined.

Biotite gneiss is the most abundant wallrock, and amphibolite and
pegmatite are exposed at the southwest end of the accessible workings.
These rocks strike generally northeast, dip steeply northwest and north-
east, and are tightly folded.

Veins of three general trends are exposed in the mine: (1) northeast-
trending veins that dip south at medium angles; (2) east-northeast to
east-trending veins that dip steeply north; and (3) a north-trending
vein that dips at a low angle to the east (fig. 43). The northeast-
trending vein is exposed in the south adit; it consists of a thin
fracture bordered by half an inch of altered and pyritized wallrock;
it cuts an east-trending vein. The east-northeast- to east-trending
veins each consist of as much as 12 inches of quartz and pyrite locally
cut by half-inch veinlets of galena and sphalerite. The flat north-
trending vein apparently connects veins that strike northeast to east.
It consists of as much as 3 inches of coarse cubic pyrite and a minor
amount of carbonate. These veins apparently are the same as the gold
telluride veins worked in the Treasure Vault mine about 300 feet to the
northeast.

A few Idaho Springs Sampling Works assays of typical ore shipped
in 1923-25 follow:

Ounces per ton Percent
Tons Gold Silver Lead Zinc
0.96 5.00 53.20 . .15.90 14,70
.72 1.09 94.10 8.60 12.70
13.78 .58 60.33 6.10 8.12
7.56 .27 25.35 ———— 3.12
4.12 .58 20.95 1.87 4,20
11.38 1.15 48.74 4,78 7.00
112
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The attitude of the veins is largely controlled by the foliation
and fold structure of the Precambrian rocks. The vein in the south
adit is parallel to the northwest limb of a syncline, This velin
thickens and splits where it intersects the axis of the syncline,
and one branch forms the north-trending flat-dipping vein. Near
the stcped area several close-spaced veins that strike east-north-
east are subparallel to the foliation. Where they intersect fold
axes near the stope they thicken and apparently collectively form
an ore shoot that plunges parallel to the fold.

The type of wallrock may also have influenced the location of

the ore shoots, for the main vein is stoped where the wallrock
changes from biotite gneiss to amphibolite and pegmatite.
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Hayes adit (F-11, 15) . pny £ 4. Deise, Jdo.
Development.--430 feet of drift, stopes, and 15-foot crosscut;
connects to Bride adit by a 118-foot winze,

Production.--Small; combined with Idaho tunnel.

Veins.--Fourth of July: Strikes east, dips 75°-80° N.; poorly
mineralized. Bride: Strikes N, 80° E. to N. 80° W., dips 30°9-50° N.;
as much as 2 feet wide,

Wallrock.--Microcline gneiss and quartz monzonite porphyry.

Vein minerals.--Galena, sphalerite, chalcopyrite, tennantite.
pyrite, and quartz.

Ore bodies.--Stopes are on Bride vein particularly where its
strike is east; one small stope is on Fourth of July vein.
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Helen adit (C-—l, l) and A, L. Liare, ol

The Helen adit is on the north side of Phillips Gulch, 2,000 feet
east of its junction with Fall River. It is a north-nortnwest-trending
adit that curves eastward near the face (fig. 44).

The wallrock is microcline gneiss, which is folded into a series
of broad, nearly horizontal warps that trend about N, 20° k.

The adit is driven on a series of barren fractures that strikc
N. 23° W., but it crosses three small unnamed, northeast-strikiny
veins. These veins range in thickness from less than 1 to 7 inches
and consist largely of quartz and pyrite, and pyrite is disseminated
in the wallrock. Some galena and sphalerite occur in two of tne veins.
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Hoosac mine (C-11L, 3) - *o0 b o
wLd AL AL LJi;,.t/, Ui,
Development.--A 1,200-foot drift adit trending N. 65° E. on the
Rising Sun vein; about midway along a crosscut is turned north to
drifts on the Martha Perks vein (about 350 feet from adit) and the
Hoosac vein (about 600 feet from adit); short northwest-trending
drifts on May Queen Cross(?) vein are turned from Martha Perks and

Hoosac drifts.,

Production.--208.5 tons of crude ore and 105 tons of concentrates
shipped between 1906 and 1935 yielded 187.92 oz gold, 653 oz silver,
3,016 lbs copper, 2,446 lbs lead, and 236 lbs zinc. A large part of
this production probably was from the Rising Sun vein.

Veins.--Hoosac, the easternmost extension of the Donaldson vein:
Strikes about east, dips about 30° N, Martha Perks: Strikes about
N. 700 E., dips about 65° N.; vein is 3 to 6 inches thick. Rising Sun:
Strikes N, 67° E,., dips 55° N.; vein is 3 to 8 inches thick. May Queen
Cross: Strikes about N. 60° W., dips about 65° N.; part of the Idahc
Springs fault.

Wallrock.-~-Mainly microcline gneiss; subordinate amphibolite anc
pegmatite, and at least two dikes of porphyry.

Vein minerals.--Pyrite, chalcopyrite, tennantite, galena,
sphalerite, and quartz,
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ORTE  A .
Hudson (E-II, 7) and Highlander claims

By P. K. Sims

The Hudson and Highlander claims are 1 2/3 miles north of ldaho
Springs in Virginia Canyon near the mouth of Robinson Gulch. Several
small veins, which trend east-northeast, west-northwest, and north-
northwest, have been worked to a small extent on these properties and
adjacent claims, but so far as known the production has been small,

In 1954, the Hudson adit (E-II, 7), a crosscut adit (fig. 45), was
opened by Uncompahgre Mining Corp. It was planned to mine uraninite-
bearing Precambrian pegmatites that crop out on the Highlander clair,
and to explore the vein cut at 205 feet in the tunnel, During develop-
ment, a raise was driven on a pegmatite body to the surface, and abour
250 feet of drift was driven on the vein after the mine was mapped
(fig. 45). In 1955 the company shipped 42 tons of hand-sorted uranium-
bearing pegmatite, taken largely from surface pits on the Highlander
claim, that assayed 0.13 percent U;0g; and 9.5 toms of gravity-
concentrated uraninite-bearing pegmatite (Don Malleck, oral communica-
tion, 1954). Subsequently, 17 tons of smelting sulfide ore reported

to have an average value of $87 per ton and 65 tons of mill ore (average
value $64 per ton), were mined from the 205-vein (Don Malleck, orai
communication, 1954). Small-scale mining of the 205-vein was bein;
continued in 1956 and 1957. In three years of mining (1955-1957, U.o.
Bureau of Mines records) a total of 717 tons of ore was shipped from
the vein, largely from a stope 15 feet east of the adit (fig. 45).
This ore yielded 70 oz gold, 1,490 oz silver, 3,300 1lbs copper, an.
35,900 lbs lead. The tenor of this ore is 0.1 oz gold and 2.1 oz
silver per ton, 0.23 percent copper, and 2.5 percent lead, whicn 1s
notably lower in grade than the initial shipments of smelting and mill
ore,

The principal mine openings on the property are the Hudson adit
(fig. 45), Hudson shaft, inclined about 40° N. which is 130 feet
southwest of the portal, and a small adit which is 245 feet N. 62° E.
from the portal,

The dominant rocks exposed on the claims and in the Hudson adit
(fig. 45) are mixed biotite gneiss, amphibolite, and pegmatite, which
together form a layer or lens at least 300 feet wide in a large body .
of microcline gneiss. The rocks strike east-northeast and generally
dip 309-60° N. All rocks are cataclastically deformed; locally they
are changed to augen gneisses.

Three sets of veins--east-northeast, west-northwest, and north-
northwest (fig. l)--are exposed on the properties; of the three, the
east-northeast set is the most important.

The principal vein in the Hudson adit, the 205-vein (fig. 45),
strikes N. 60°-75° E. and dips 45°-50° Nw. Except locally, it is
nearly parallel to the foliation of the wallrocks. At the stope the

vein strikes N, 75© E. and dips an average of 45° NW. It ranges from
less than an inch to about 18 inches thick and it consists of several
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and pyritized wallrock,
as much as 12 inches of

itnch-wide veinlets that cut altere..

In the stope the veln locally contain:

intergrown gaiena,

sphalerite, pyrite, ana

chalcopyrite, but in the drift 1t is less than 2 inches thick,
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lduho tunmel (F-I1I, 7) ', , |/ i

The ldaho tunnel, in Boomerang Gulch, was opened prior to 1900
and was operated almost continually until 1945,

Production data for the Idaho tunnel, Bride adit, and Fourth of
July mine are combined in the records of the U.S. Bureau of Mines. Thes:
records show that 3,550 tons of crude ore and 5,595 tons of concentrate:
was shipped from these three properties between 1902 and 1945, This or:
yielded 3,660 oz gold, 175,444 oz silver, 224,369 lbs copper, 2,291,93:
1bs lead, and 1,494,420 1lbs zinc. If produced in 1955, this ore woui:
have a value of about $878,000. The Idaho tunnel had a production o
about $100,000 before 1899 (Callbreath, 1899, p. 165).

The Idaho tunnel is a crosscut driven about 1,980 feet on a bearinr
of N, 25° E. All the workings were inaccessible in 1954, and most oi
the following description is taken from Bastin and Hill (1917, p. 301l-30:.
The veins are tentatively correlated and named according to our findingo
and distances from the portal accord with a mine survey that postdate:
the work of Bastin and Hill (1917, fig. 58).

The tunnel is driven in biotite gneiss to a point about 1,475 fect
from the portal, beyond which it is in pegmatite. A dike of bostonit.
porphyry is exposed in the drift 1,015 feet from the portal, and a air-
of quartz monzonite porphyry is exposed 1,625 feet from the port.o..

The Idaho tunnel cuts 5 veins--the Inter Ocean(?), Arge(’,.
Metropolitan, Kangaroo, and Bride. Most of the development worx 1.
on the Kangaroo and Bride veins, The Inter Ocean(?) vein, cut abou:
410 feet from the portal, is nearly vertical, strikes N. 62° E.. anc
is poorly mineralized, At most places vein material is lacking, but
locally it contains about 1 1/2 inches of light-gray quartz and pyrite.
The Argo(?) vein strikes about N. 75° E, and contains as much as 3
inches of galena, sphalerite, and white quartz. The Metropolitan(?)
vein, crossed by the tunnel about 610 feet from the portal, strikes
nearly east and dips 55° N. The vein, at this level, is thin and
consists of 1 to 3 inches of galena, sphalerite, and a little pvrite.

The Kangaroo vein is cut about 1,050 feet from the portal and is_
developed both east and west of the crosscut. It strikes about N. 55 L
dips 60°-70° NW., and ranges from 6 to about 24 inches in thickness.

A typical section of the vein contains 5 inches of intergrown galend,
sphalerite, and pyrite, bordered by 5 inches of silcified, fracturec,
and pyritized biotite gneiss. Locally the vein consists of several
veinlets of galena and sphalerite in as much as 2 feet of altered
wallrock.

.
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The Bride is the principal vein developed by the tunnel; it is
intersected about 1,625 feet from the portal. The vein strikes about
N. 70° W. and dips 60°-70° NE. About 120 feet west of the tunnel it
splits into hanging-wall and footwall branches. The Bride vein ranges
from 4 to about 30 inches in thickness and consists of many narrow
subparallel veinlets of galena, sphalerite, and pyrite cutting intensely
altered wallrock. One of the best parts of the vein is exposed in a
stope about 40 feet west of the crosscut; there it is about 2 feet wide
and consists of many subparallel veinlets of galena, sphalerite, pyrite,
and sparse chalcopyrite. At another place in the stope the vein consists
of 12 inches of intergrown sulfides, parts of which contain single
crystals 3/4 to 1 inch across,

Because of the high zinc content, much of the ore from the Bride
vein was beneficiated before shipment to the smelter to avoid the zinc
penalty in lead-silver ore. 1ldaho Springs Sampling Works assays of
different types of concentrates shipped in 1911 are given below (Bastiu
and Hill, 1917, p. 302). The average assay of 506 tons of smelting or.
shipped from 1902 to 1935 was: 0.36 oz gold per ton, 15.8 oz silver per
ton, 0.12 percent copper, 26.0 percent lead, and 2,5 percent zinc.

Ounces per ton Percent

Type Gold Silver Copper Lead Zin:
Pyritic 0.31 11.9 --——- 3.00 8.5¢
.59 23.7 2.60 6.10 9.5¢L

Sphalerite .49 25.1 2.35 6.70 21.5.
47 24.5 2.70 8.20 23.75

42 23.0 2.40 7.40 23.10

Galena .56 21.8 1.80 45,10 7.00
.56 21.2 -——— 34.30 7.00

120



st [P
HN

M v ’ v - veé i L
G ienn, Gov o0 by g0 Ly

ancd AL AL Lrnre, Jr.

Jennie Lind No. 1 adit (E-I1I11, 9)

The Jennie Lind No. 1 adit in the upper part of Hukill Gulch at
an altitude of 8,630 feet, is a drift adit that bears N, 170 E, 1In
1954 it was caved 280 feet from the portal (fig. 46; see also Sims
and others, 1963, p. 104-105). The accessible part of the adit is
mainly in biotite gneiss; granite gneiss is exposed at the portal
(ftg. 46). These rocks strike N, 500-75° E, and dip steeply north-
west, and are tightly folded near the portal.

The Jennie Lind No. 1 vein strikes N, 14°-20° E. and dips 60° Nw.
to vertical. The vein is completely oxidized for the first 80 feet of
the adit. Farther from the portal it consists of gouge and as mucn as
6 inches of quartz and partly oxidized pyrite. Tennantite, chalco-
pyrite, and galena are locally associated with the pyrite and quart:z.

Abnormal radioactivity was detected at two places along tne veir
as shown on figure 46. Autunite and metatorbernite, the source of tne
radioactivity, are distributed along joints and are locally disseminater
in the altered biotite gneiss adjacent to the vein. The vein is abou:
as radioactive as the altered wallrock, but no uranium minerais were
identified in the vein,

A sample of unoxidized vein material assayed 0.21 percent equiva-
lent uranium, 0.005 percent uranium, 0.40 oz gold per ton, 2.07 o~
silver per ton, 0.03 percent copper, 0.13 percent lead, and 0.27
percent zinc. A sample of gouge, gossan, and altered wallrock assave:
0.025 percent equivalent uranium, 0.025 percent uranium, a trace o.
gold, 0.10 oz silver per ton, 0.02 percent copper, 0.1l percent lea.
and 0.23 percent zinc (analyses by S. P, Furman, E. C, Mallory, J:..
D. L. Skinner, and W. D. Goss).

The Jennie Lind No. 1 vein probably cuts the Edgar vein, the
Fulton vein in the Big Five tunnel, and the Great American vein in
the Great American (Big Chief) adit and probably in the Great American
drift in the Big Five tunnel as well. At these localities the Jennie
Lind No. 1 vein is represented by a gouge-filled fault that is nearly
barren of sulfides and shows left-lateral displacement of as much as
5 feet. The Jennie Lind No. 1 vein may also be continuous with the
aurum vein to the south (fig. 1).
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J. L. Emerson mine (D-1, 14)

Development.~--Shaft reported to be 390 feet deep; levels at depths
of 260 and 320 feet.

Production.~--Small.

Vein.--J. L. Emerson: Strikes N. 50° W., dips northeast; north-
west end of J. L. Emerson-Gem vein system,

Wallrock.--Mostly biotite gneiss and some pegmatite at surface;
microcline gneiss in deep workings.
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Kinda-U.P.R. mine (C-1, 4)

The Kinda-U.P.R. mine, about halfway between the summit of Bellevue
Mountain and Fall River, consists of several adits and shafts between
altitudes of 8,511 and 8,764 feet (fig. 1). Because of some uncertainties
of mine and vein names, all the workings are herein referred to as the
Kinda-U.P.R. mine, rather than the Kinda mine or the U.P.R. mine.

U.S. Bureau of Mines recorded that 1,194 tons of crude ore was
shipped between 1901 and 1933. This ore yielded 496 oz gold, 8,692 oz
silver, and 17,348 lbs lead.

The mine is opened by seven adits and three shafts. In 1952 si»
adits, aggregating about 2,150 feet of drift, were accessible (figs. 47
and 48).

Biotite gneiss and granite gneiss are the dominant wallrocks in tnc
upper two levels; microcline gneiss is the wallrock in the lower levels.
The contact between the microcline gneiss and the combined granite
gneiss and biotite gneiss is nearly horizontal and passes about nalfwa
between the 8,644~level adit and the 8,706-level adit.

The mine is near the crest of the southern extension of the Centr..
City anticline, and the wallrock layering dips gently and strikec
variably on all levels. Locally the foliation dips as much as 75% t.
the east or southeast,

Two principal veins, herein called the north vein and the soutn
vein, are developed in the mine. The north vein is developed by the
8,511-, 8,566-, 8,623-, 8,706-, and 8,764-levels. The south vein is
developed only by the 8,555-1level. The north vein is a sinuous
aggregate of close-spaced veinlets, one of which is generally more
prominent than the others. The vein strikes about N. 60° E, and dips
30°-60° NW. The wallrocks are shattered, silicified, and pyritizec
over a wide zone along the vein, and are cemented by wvuggy white gquartz
and a small amount of pyrite. This feature 1s best seen in the lower
(8,511-) adit, where the main vein is difficult to distinguish from «
maze of irregular small veinlets. The total width of the broken zone
may locally exceed 100 feet, The most prominent vein in the lower adit
is as much as 2 1/2 feet thick where the dip steepens. In the upper
two adit levels, the north vein cuts granite gneiss and biotite gneiss,
and thins considerably where it is deflected parallel to the foliation.
Pods of vein material, vein curvatures, and vein intersections plunge
30° or less to the west. Slickenside-striae, observed on a single
surface, plunge N. 70° W, at 45°, and because the veins thicken locally
where they steepen, the movement of the opposing walls was probably
oblique, north wall to the west and down relative to the south wall.
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The north vein is similar in character to the Specie Payment vein,
and may be a split from the footwall of that vein.

The most striking feature of the north vein is the abundance of
coarse white, locally vuggy quartz. It is partly or completely oxi-
dized in most of the workings. Pyrite is probably the most abundant
sulfide in unoxidized parts of the vein for impressions of large
cubes are abundant in the coarse white quartz of the oxidized parts.
The silver and base-metal content of the vein is low, for most has
been oxidized and leached. Assays of chip samples from different
parts of the vein are given in the following table. One lot of 2.6C
tons of smelting ore shipped to the ldaho Springs Sampling Works in
1919 assayed 0.40 oz gold per ton and 8.50 oz silver per tow.

The south vein, which may converge upward with.the north veiu,
is exposed in the main drift of the 8,555-level adit of the fifck:
level (figs. 47 and 48). It strikes sinuously about N, 70° E. an<
dips 30°-70° N. The vein is as much as 2 feet thick and is generailiy
thickest on the steepest parts. It is completely oxidized for the
first 100 feet of the adit and partly oxidized in the memainder. Much
of the vein consists of gouge containing disseminated pyrite. Coarss
white quartz and coarse pyrite are less common than in the north vei:r
Base-metal minerals locally form the center of the vein or pods scar-
tered throughout the vein. A polished section of a sample of base -
metal-bearing ore, taken 280 feet from the portal, contains quart..
pyrite, tennantite, and chalcopyrite, some sphalerite, and a trac:
of covellite and galena. The wallrocks are extensively altered on
both sides of the vein.

Ore bodies on both the north and south veins are probabiy

localized where the dip is steeper and at vein intersections and
junctions, and may plunge gently northwest or west.
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Lafayette adit (E-1V, 1/)

The Lafayette adit is on the south side of Clear Creek, about
a quarter of a mile west of Idaho Springs. It has yielded no orec.
The workings consist of a drift adit and small crosscut (fig. 49).
The north wull of the adit follows a bostonite porphyry dike that
strikes N. 75% E. and dips 60°-70° N. Layers of amphibolite and
granite gneiss form the south wall. These rocks strike N. 55° E.
to E. and dip 50°-65% N.

The Lafayette vein is along the south wall of the bostonite
porphyry dike; both the dike and the vein cut the layering of the
Precambrian wallrocks at small angles. The vein consists of an
inch or less of quartz, pyrite, and galena, and minor amounts oi
sphalerite, tennantite, and chalcopyrite. Gouge lines the foot-
wall of the vein. The vein is oxidized to a distance of 120 feet
from the portal.
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Lawrence L (Puiladelphia) mine (C-I1L1, 7)

The Lawrence L mine (fig. 50) is near the junction of the Fall
River road and U.S. Highways 6 and 40, about 2 miles west of Ildaho
Springs. Bastin and Hill (1917, p. 306) called this mine the
Philadelphia tunnel, but as it is on the Lawrence L claim, that name
is used in this report.

The accessible workings include about 1,500 feet of drift on the
main lower level, and 125 feet of drift on the upper level. Most of
the workings are on the northeast-trending Boston vein; but 250 feet
of drift extends southeast from the Boston drift along a northwest-
striking fault that is slightly mineralized. According to Bastin an:
Hill (1917, fig. 60, p. 307), the drift on this fault extends abou:
750 teet to the southeast and cuts the northeast-trending Gloria Munc:
vein,

U.S. Bureau of Mines recorded 49 tons of crude ore and 21 tons o~
concentrates shipped from the property during 1909Y-15 that vielde:
117 oz gold, 609 oz silver, 1,590 lbs copper, 395 lbs lead. and 32~
lbs zinc.

Microcline gneiss is the dominant wallrock in the mine, anc
amphibolite is exposed at the northeast end of the main level. 1Ines:
rocks strike northeast and dip northwest., A 25-foot-thick dike o:

Tertiary quartz monzonite porphyry is exposed 880 feet from the port.
of the main drift.

The Boston vein strikes about N. 55° E. and dips 18°-70° n-
(fig. 50). It consists of several subparallel elements mostiv tes-
than 1 inch thick, but locally as much as 30 inches thick. Quarc:
and pyrite are the dominant minerals in the vein; intergrown pas<-
metal minerals are present locally and are particularly abundant apou-
60 feet southwest of the junction of the main northeast- and southeast-
bearing drifts., Here two lenses, 1 1/2 to 9 inches thick, consisting
of sphalerite, galena, tennantite, quartz, pyrite, and a trace of
chalcopyrite and native gold, cut pyrite and quartz., The gold occurs
as numerous blebs in pyrite crystals.

The pyrite ore in the Boston vein is low grade. A chip sampie
cut across a 6-inch pyrite vein assayed a trace of gold, 0.16 oz silver
per ton, 0.03 percent copper, 0.13 percent lead, and 0.47 percent zinc;
another sample across a 2-foot pyrite vein assayed a trace of gold,
0.68 oz silver per ton, 0.01 percent copper, (0.08 percent lead, and
0.29 percent zinc (analyses by S. P. Furman, R. F. Dufour, D. L. Skinner.
and E. C. Mallory, Jr.). The base-metal-bearing parts of the vein are
much richer in gold and silver. Two ore lots totaling 1.64 tons shippec
to the Idaho Springs Sampling Works in 1926 assayed respectively 0.0¢%
and 2.40 oz gold per ton, 44.6 and 2.4 oz silver per ton, 45.30 and
24.07 percent lead, and 7.97 and 7.35 percent zinc.
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The Boston vein is abnormally radiocactive on the main level of
the mine from 365 feet to 445 feet from the portal, as shown on
figure 50, but samples from two of the most radiovactive parts of
the veins assayed only 0.00l1 percent equivalent uranium,

Three fault zones that locally contain pyrite, quartz, and
some gouge strike north-northwest, dip 50°-70° NE., and offset
the northeast-trending veins (fig. 50). Slickenside-striae in
the fault zones plunge less than 409 northwest and southeast, sug-
gesting that the strongest component of movement was strike-slip.
The movement on the faults was right lateral and had apparent hor:-
zontal components of 3 to 25 feet.
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Lead Belt adit (F-11, b)
bevelopment,--Adit bearing northeast.

Production.~--280- tons of crude ore, shipped in 1957, yielded
9 oz gold, 18l oz silver, 300 lbs copper, and 5,100 lbs lead.

Vein.--Lead Belt: Strikes N, 80° E.,, dips steeply north;
probably crosses Gem vein about 250 feet from portal.

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

Tenor.--Ore shipped in 1957 averaged 0,03 oz gold, 0.65 oz
silver, 0.05 percent copper, and 0.9 percent lead.
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Little Albert No. 5 adit (B-1V, 1)

The portal of the Little Albert No. 5 adit is on the southeast
side of Trail Creek at an altitude of 8,456 feet. It is a 550-foot
crosscut that trends S. 149 E,, from which a drift has been turned
on the Champion Dirt-Donaldson vein (fig. 51). Overhead stopes are
above the caved parts of the drifts. Spurr, Garrey, and Ball (1908,
p. 339) stated: ''practically all of the ore obtained in the Little
Albert mine is reported to have come from upper workings located
near the surface."

Production data are scant. U.S. Mint recorded 1,043 oz gold
and 3,343 oz silver from ore shipped in 1891.

The wallrocks are intricately folded layers of granite gneiss,
biotite gneiss and amphibolite, and bodies of biotite-muscovite
granite (fig. 51). The wallrocks in the first 330 feet of the
crosscut dip predominantly at small to moderate angles north, wit-
local sharp variations. Beyond 330 feet they strike more uniforml-
northeast and dip more steeply (30° to 60°) northwest.

The Champion Dirt-Donaldson vein is the only vein exposed in
the Little Albert No. 5 adit, Here the vein has an average strike
of about N. 67° E., and cuts across the gneissic rocks at a4 low
angle. The dip of the vein ranges from 27° to 71° N. and tends rc
steepen and thicken where the strike is more easterly than averag..
Tne calculated plunge of the vein curvature near the west end o
the drift is about 40° N, 55° W.

The vein is 1 to 5 inches thick and consists of vuggy wnit
quartz and much pyrite, most of which fills the vugs. 1he waliroc
is intensely altered and pyritized as much as 14 inches on eitne-
side of the vein and is less altered an additional 3 inches. Goue:
and brecciated ore is common along the vein. A chip sample from thc
vein assayed 0.16 oz gold and 0.60 oz silver per ton, 0.05 percent
copper, 0.31 percent lead, and 0.28 percent zinc (analyses by
D. L. Skinner and James Wahlberg).

No major ore shoots exist on the Little Albert level. The vei:.
is thinner tham in the nearby Donaldson mine, and base-metal minerais
are sparse., Apparently, the thick zone of altered biotite gneiss
along the vein in the Little Albert No, 5 adit was soft and plastic
and open fissures did not form readily.

The small ore bodies in the Little Albert adit appear to be
localized by changes in attitude of the vein. The Champion Dirt-
Donaldson vein thickens where it steepens and swings to an easterly
strike., If the drift were extended a short distance northeast oif
the present face, more favorable wallrocks--granite gneiss and
microcline gneiss--should be intersected.
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Little Annie adit (D-1L, 6)

The Little Annie adit is on the west slope of Bellevue Mountain.
The accessible workings (fig. 52) consist of an east-northeast-trending
drift on the Cross vein and a northwest-trending drift on the Specie
Payment vein. A winze, called the Gasoline Incline, connects to the
Specie Payment mine (Bastin and Hill, 1917, p. 286-287). The production
from the mine is combined with that from the Specie Payment mine, the
Diamond Joe adit, and the Mona adit.

The predominant wallrocks of the mine are biotite gneiss and mig-
matite, consisting of intimately interlayered biotite gneiss and pegma-
tite, These rocks strike east-northeast, dip northwest or southeast
at medium angles, and are folded along east-northeast-trending axes.

A quartz bostonite porphyry dike is exposed near the intersection ol
t he Cross and Specie Payment veins.

The Cross vein, exposed at the portal of the Little Annie adict.
strikes east-northeast and dips 60°-80° NW. It ranges in thickness
from a knife edge to about 20 inches and consists of vuggy and commoniv
brecciated quartz, pyrite, and sparse chalcopyrite, galena, and spna-
lerite. Gouge is abundant along the vein walls. The vein is largeiv
oxidized near the portal,

The Specie Payment vein is intersected by the Cross vein with n:c
visible displacement (fig. 52). The Specie Payment vein is very irreg-
ular in attitude, but generally strikes about N. 60° W, and dips apou.
400 NE. It ranges in thickness from 6 to about 30 inches. Most c-
the ore minerals are oxidized and only a few exposures of unoxidizec
ore were noted. Bastin and Hill (1917, p. 286) give more detailed des-
criptions of the vein mineralogy on the levels below the Little Annie
adit. Free gold is reported to occur in white quartz in the lower
levels of the mine.

There is little available information on the average grade of
the ore produced from this mine. A shipment of 7.57 tons in 1934-35
averaged 0.32 oz gold, 5.43 oz silver, 3.45 percent lead, and 3.5
percent zinc.
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Little Cub adit (L-V, 5)

The Little Cub adit, on the north side of Spring Gulch, is u
780-foot drift adit that bears N. 53° E., and a 90-foot crosscut to

the northwest (fig. 53). There is neither record of production nor
evidence of stoping.

The wallrocks are biotite gneiss, and a small amount of pegmatite.

These rocks strike northeast and dip steeply northwest.

The Little Cub vein strikes about N, 53° E., and dips steeply
northwest parallel to the wallrocks. 1t is rarely more than an inch
thick, contains only quartz and pyrite, and is in a zone ds much as
16 inches thick of altered and pyritized wallrocks,

White gouge
locally lines the vein.
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Little Emma adit (F-11, 9)
By A. E. De:o

The Little Emma adit, a short drift ac (fig. 54), is in Virginia
Canyon at an altitude of 8,690 feet.

U.S. Bureau of Mines recorded 56 tons of crude ore shipped during
1921-26 which yielded 27 oz gold, 1,616 oz silver, 22,398 lbs lead, and
2,223 1lbs zinc. A small shipment was also mdade in 1912,

The wallrocks in the adit 4re granite gneiss, pegmatite, dand biotite
gneiss which strike northeast and dip steeply northwest. The pegmatite
is moderately radioactive and two chip samples assayed contained 0,056
percent uranium and 0.066 percent urdnium,

Several close-spaced anastomosing veins that strike about east and
dip north are exposed in the adit (fig. 54). Where exposed, they range
from 1 to 5 inches thick and consist of altered pyritized wallrock cut
by subparallel veinlets of sheared pyrite, chalcopyrite, galena,
sphalerite, and white, locally wvuggy quartz,

Idaho Springs Sampling Works assays, indicative of the grade or
ore mined during 1921-30, follow:

Junces per ton Percent
Year Tons Gola Silver Lead L1n-
1921 4.73 0.72 40.00 31.65 1.1v
4.71 .39 28.00 27.00 1.00
3.05 .28 17.33 4.75 ————
1922 1.67 .22 16.60 7.40 14.90
1926 2.64 e 33.55 22.95 2.00
3.75 .45 33.20 12.00 6. 28
1930 24.38 .24 7.17 9.72 9.05
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Little Six adit (b-111, 10)
Development.--A southeast-trending crosscut adit more than 425 feet

long;, 320 feet from the portal a 360-foot eust-northeast-trending drift
follows the Bronaber vein.

Vein.--Bronaber: strikes N, 72° E., dips 70° N.; 2-10 inches thick.
The crosscut adit follows a thin barren fracture.

Wallrock.-~Biotite gneiss and pegmatite; an east-trending dike of
quartz monzonite porphyry is exposed at the portal.

Vein minerals.--Pyrite and quartz,
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Lost Vein adit (D-1V, 7)

Development.--A 690-foot drift adit trending N. 75° E.; a
crosscut 440 feet from the portal extends 80 feet southeast to a
150-foot drift. Adit was not found by us; location obtained from
Bastin and Hill (1917, p. 364).

Production.-~-Not known; one small lot shipped in 1910 contained
0.2 oz gold and 3.2 oz silver,

Veins.--Lost Vein: Strikes N. 75° E., dips 60°-65° N. Unnamed
vein: Strikes N. 47° E., dips 709 N. Each vein about 2 inches thick.

Wallrock.--Dominantly biotite gneiss,

Vein minerals.--Pyrite and quartz.
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Lowcer East Lake adit (F-11, 2)

The Lower East Lake adit, on the south slope of Pewabic Mountain,
was opened prior to 1900 and was operated sporadically until 1951.
Most of the production from the adit is combined with that of the
Lower Lake adit and Windsor Castle mine, Thirty-two small lots of
ore, aggregating 317,34 tons, shipped to the ldaho Springs Sampling
Works yielded $3,608.00.

The Lower Eaust Lake adit is driven about 891 feet on a general
bearing of N. 60° E. (fig. 55). A 5SuU-foot raise is driven about the
adit level about 730 feet from the portal; a winze of unknown depth
has been sunk about 645 feet from the portal. The location of stopes:
is shown on figure 55, but their exact extent is not known.

The adit is in migmatite, biotite gneiss, and pegmatite, as
shown on the geologic map (fig. 55). The rocks strike east-northeast
and dip northwest at moderate angles. They are locally deformed by
broad crosswarps that plunge north-northwest.

The Lower East Lake adit develops the East Lake vein of tne
Frontenac-Lake vein system. In the adit, the vein consists of tur
principal elements and several imbricating elements whose genera.
attitude is parallel to the foliation. Numerous northwest-trending
veinlets form connecting links between the major vein elements.

The vein ranges from 4 to about 30 inches in thickness. In tn
biotite gneiss, the thickness of the vein averages about 5 1inches, .-
in the pegmatite it averages about 18 inches. In the 730-raisc,

30 inches of intergrown sulfides was exposed in 1953.

Quartz, pyrite, sphalerite, and galena are the dominant veui..
minerals, and smaller amounts of tennantite and chalcopyrite are
present, Quartz and pyrite are dominant in the thin parts of the
vein where it cuts biotite gneiss, but where it cuts pegmatite the
vein consists of as much as 30 inches of intergrown sulfides anc
gangue minerals. The base-metal minerals are most abundant in the
steeper fractures suggesting that they were deposited largely sub-
sequent to normal dip-slip faulting.

The ore is valued chiefly for gold, silver, and lead. Idaho
Springs Sampling Works assays of some smelting ore and concentrates
from the Lower and Upper East Lake adits are given in the following
table. A study of this table suggests that silver is largely associated
with lead and copper minerals, and that high gold values occur with high
copper values, Hand-picked galena from the mine assayed 0.03 oz gold
and 27.31 oz silver per ton. Hand-picked sphalerite assayed 0.07 oz
gold and 1.73 oz silver per ton.
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The largest stope in the Lower East Lake adit is on that part of
This rock is more competent than either

(e o,
i AL 4L

I .

Ounces per ton Percent
Year Tons
Gold Silver Lead Copper Zinc
Smelting ore
1919 10.90 0.10 15,65 15,45 -——-- 17.80
2,97 .14 14,55 17,57 - 21.15
17.91 .14 39.65 25.00 1,30 11.51
1920 .81 .23 15,45 31.05 .51 5. 30
1.52 .30 14, 80 29. 85 .92 0. 15
2,32 .10 18.10 16, 86 -——-- 16. 00
1924 15,19 .09 4,00 2. 5v ---- 9.30
1933 4,16 .33 53. 60 19. 50 1.25 20.3C
48,68 .14 10. 40 3.30 ---- 2.28
20,32 .20 10,10 4,30 -—-- Z.0¢
12,89 .16 14,25 3.36 -———— 9.27
1935 2. 45 . 10 5.30 5. 40 -—— 10. 26
3.13 .05 3.95 9.00 -——- 12,50
2,64 .10 8. 20 10,50 ———- 15,70
.94 8.26 31.00 10,70 1.70 11.0¢C
Concentrates
1920 4,74 0.52 17.50 30, 00 -——-- l4. 1
10, 57 .22 18,20 9.70 -———- 2e..e
1934 16,94 51 29, 60 10,73 0. 60 lo. U
11,32 .52 53. 00 21,70 2,00 1.,
2,22 .59 60. 80 20. 80 .70 21,9
1935 3.80 .30 9.10 6, 85 1.00 9.0

the vein that cuts pegmatite.
migmatite or biotite gneiss and supports wider fissures.
vein's strike is deflected about 20° to the east where it enters the
Because the vein fills a right-lateral fault, open spaces
would tend to form in segments where the strike is nearer east than

pegmatite.

average.
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Lower Lake adit (E-I1, 10)

The Lower Lake adit is on the east side of Virginia Canyon, about
1 2/3 miles north of Idaho Springs.

Production from the Lower Lake, Lower East Lake, and Upper East
Lake adits, and the Windsor Custle vein (about 250 feet north-northeast
of the portul of the Lower Ldke adit), all of which are on the same
vein system, dare combined in the records of the U.S. Bureau of Mines.
According to these recorus, the four properties produced 12,728 tons of
crude ore and 6,012 tons of concentrates during 1902-55, wnich yielded
13,135 oz gold, 140,081 oz silver, 314,079 lbs copper, 640,211 lbs lead,
and 361,441 lbs zinc, U.S. Mint recorded ore shipped from the Lake
mine during 1888-92 yielded 4 total of 740 oz gold, 38,048 oz silve:i,
17,219 1lbs copper, &nd 1,188,210 lbs lead (Kimball, 1886-1889: Leec..,
1890-1893). The Lower Lake adit was last active in 19534,

The accessible workings in the Lower Lake adit include about
1,100 feet of drift and crosscut (fig. 56). Several stopes, a rais.
and a winze are also shown on figure 56, but they are not accessibic.
The Windsor Castle shaft passes through the Lower Lake adit level i
a caved part of the drift on the Lake vein.

The wallrock, largely microcline gneiss, strikes east and dips
10°9-35° N. It is intensely altered adjacent to the veins.

The Lower Lake adit was driven northeasterly on Vein A a distan-.
of 370 feet, whence the tunnel crosscuts to the north to the Lake vei:
and caved workings on the Lake vein were bypassed. A short drirt wa.
turned northwestward on Vein B from the Vein A drift 80 feet from tr-
portal, connecting to caved workings on the Lake vein., Bastin and H_.
(1917, p. 284) called Vein A the Lake vein, and they called the Lai.
vein of this report the Windsor Castle vein, They are probably in
error, however, for the Lake vein is generally considered to be a major,
throughgoing structure that is continuous with the Bald Eagle vein to
the west, and the Frontenac, Aduddell, and Druid veins to the east.

In depth the Lake vein projects to the Big Five tunnel, where it is
an important structure., Veiln A is a minor structure that was not found
anywhere except in the Lower Lake adit.

Vein A strikes N, 45° E, and dips steeply northwest, It converges
northeastward with the Lake vein, and the two veins apparently join
about 50 feet from the face (fig. 56). Vein A is along an unimportant
structure and consists of several subparallel interconnecting veinlets
in generally less than a foot of altered and pyritized wallrocks. Local
pods of coarse pyritohedral pyrite as much as 4 inches thick, and small
amounts of sphalerite, galena, chalcopyrite, tennantite, and carbonate
minerals have been found. A chip sample taken across Vein A assayed
0.92 oz gold and 4.52 oz silver per ton, 0.82 percent copper, (.24 percent
lead, and 0.04 percent zinc (analyses by H., H. Lipp, D. L. Skinner, and
W. D. Goss),
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Vein B strikes N, 259-45¢ W,, and dips steeply southwest., Tne
vein contains less than 1/2 inch of quartz and pyrite and is bordered
by as much as 14 inches of altered rock. This vein crosses Vein A
without displacement, and it terminates against the Lake vein.

The Lake vein, which strikes northeast and dips steeply northwest,
is one of the most important veins in the district, and all of the
production from the Lower Lake adit has been supplied by it. This
vein was mined extensively from 1Y55 to 1960 on the southwest side
of Virginia Canyon, where it is cailed the Bald Eagle vein. To the
northeast the Lake vein was worked in the Windsor Castle mine, the
Lower and Upper East Lake mines, and the Frontenac, Aduddell, and
Druid mines.

In the Lower Lake adit, the Lake vein consists of two separate
elements as much as 5 feet apart, each of which is 2 to & inches
thick. The footwall element is commonly thicker than tne hanging-
wall element. ©Subsidiary branches from both are present locally, and
the wallrock between the main vein elements is altered uand abundantly
pyritized. In order of decreasing abundance the dominant sulfides
are pyrite, galena, sphalerite, tennantite, and chalcopyrite, artz
is the principal gangue, but trace amounts of barite and carbonat:
minerals, probably siderite or ankerite, are present locallv as 1.
native gola.

Assays of 7 tons of smelting ore shipped to the ldaho Springs
Sampling Works in 1921 and 1940 follow:

Ounces per ton Percent
Tons Gold Silver Lead Zinc
4.06 0.10 4.70 12,72 b.32
2.30 .18 6.70 21.00 8.22
0.64 .10 2.30 —-——— 2.05

The Lake vein fills a right-lateral fault, as determined on the
Bald Eagle vein a short distance to the southwest. There, the hanging
wall moved about 80 feet northeast relative to the footwall. In the
Lower Lake adit one set of slickenside-striae plunges at a low angle
to the northeast and another plunges directly downdip. Cross frac-
tures, possibly tension cracks, are filled with base-metal sulfides.
These fractures dip to the south and intersect the main veins along
lines that plunge to the southwest. These data suggest that during
the base-metal stage of mineralization the north wall moved down and
slightly to the east relative to the footwall.
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The factors responsible for localizing the ore bodies are not
clearly known. The parts of the Lake vein that bear base-metal
sulfides are thicker where the dip is steeper than the average, in
accord with the inferred relatively late normal dip-slip movement.
Possibly the small ore body near the intersection of the Lake vein
and Vein A is controlled by open spaces developed at the intersection.
If so, this ore shoot should plunge about 35° NE.
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Lucania tunnel (C-11, 1)

The portal of the Lucania tunnel is on the east side of Fall River
Canyon at an altitude of 7,890 feet (fig. l). The tunnel, which trends
N. 40° E. (fig. 57) was driven to cut several of the rich veins in the
Quartz Hill area of the Central City district, However, by 1911 the
tunnel had been advanced only 6,340 feet--far from its intended goal
(Bastin and Hill, 1917, p. 309). 1In 1959 and 1960 the tunnel was
advanced a considerable distance, but we did not examine the new
workings,

The veins intersected in the tunnel proved disappointing, but .
few of these have been productive at shallow depths. A little ore was
shipped from vein No. 15 (Yellowstone?) in 1908 and 1909 (Bastin anc
Hill, 1917, p. 309). This ore carried as much as 1 oz of gold and 12 oz
of silver per ton, and 20 percent lead; but the average tenor was less
than half these amounts. U.S. Bureau of Mines recorded a total of 18 tons
of crude ore shipped from the J. L. Emerson vein in 1910, 1911, and 1913.
This ore yielded 16.40 oz gold, 142 oz silver, 232 lbs copper, 4,064 lbs
lead, and 683 lbs zinc. Apparently this ore came from small lenses of
base-metal minerals encountered during drifting on the vein, for sucu
ore was not seen by Bastin and Hill (1917, p. 309), Carl Belser (writte:
communication, 1937), or us. U.S. Bureau of Mines recorded that tne
total production from all veins during 1907-13 was 543 tons ot cruae or:
and 23 tons of concentrates, yielding 118 oz gold, 2.76% oz silve:.
1,084 lbs copper, 7,289 1lbs lead, and 1,283 lbs zinc.

The wallrock in the tunnel is dominantly microcline gneiss, whnicnh
contains thin layers of amphibolite and pegmatite, particularly petween
1,500 and 3,000 feet from the portal. The structure of the wallrocks
is simple and consists of broad open folds that trend northeast anc
plunge gently either to the northeast or southwest. In general, the
foliation of the rocks dips gently to the northwest, for the tunnel is
a short distance northwest of and about parallel to the axis of the
Central City anticline,

The veins cut by the tunnel strike in three directions, Most strike
east to N. 70° W. and dip north; a few strike N. 40°-60° E. and dip
northwest; and one, the J. L. Emerson vein, strikes N, 50°-55° W. and
dips northeast.

The most important veins are described below in order of increasin;y
distance from tnhe portal. The numbers were assigned to the veins at the
time the tunnel was driven., Assay data are given on figure 57.

An east-trending vein that dips about 65° N. is cut at 2,765 feet.
It consists of 1 to 14 inches of gouge and 12 inches of altered wallrock
or. each side. The main vein contains sparse pyrite, and veinlects
branching from the footwall contain some galena and sphalerite.
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Vein No, 13 is cut at 3,110 feet. It strikes east, dips 759 N.,
and consists of 30 inches of intensely altered wallrock containing
veinlets of quartz and pyrite.

Vein No. 14, intersected at 3,270 feet, strikes east, dips 70° N.,
and consists of about 12 inches of quartz, pyrite, and bleached wallrock,

Vein No. 15, possible the Yellowstone vein, is cut at 3,435 feet.
It is a group of veins that strike east and dip steeply north; individual
elements consist of 1 to 2 inches of quartz and pyrite with local small
pods and veinlets of galena and sphalerite. The galena and sphalerite
occur at the junction with branching, 'horsetail' veins, and on the
east-striking part.

Vein No. 17, intersected at 3,695 feet is a zone that strikes east
and dips 60°0-75° N. It consists dominantly of quartz, pyrite, local 3-
inch pods of galena, sphalerite, and sparse chalcopyrite, tennantite,
and siderite. A polished section showed a single irreguiar patch of
native gold along a quartz-sphalerite contact. Assay data (fig. 57;
indicate that the highest gold values occur in the base metal-rich parts
of the vein zone.

Vein No. 20, possibly the Specie Payment, is 4,580 fteet from tu-
portal. It is a wide shear zone that strikes N, 80° W., and consis:t-
of 2 to 3 feet of intensely silicified and pyritized wallrock cut o
l- to 6-inch-thick vein of sphalerite and galena on the hanging wr
and a similar but thinner vein on the footwall. The hanging-wall ve:-
dips 36° N,; the footwall vein dips 74° N. Sphalerite, galena, te:-
nantite, pyrite, quartz, and small amounts of chalcopyrite and siderit:
were seen on a polished surface. According to Carl Belser (wraitte:
communication, 1937), two samples over a width of 2.2 feet and 4.0 tec:
contained 0.11 and 0.10 oz gold per ton respectively. Assays of tw.
chip samples collected during the present study are given on figure 5/,

The J. L. Emerson vein, cut at 5,760 feet, is a wide shear zons
that strikes N. 55© W. and dips 65° NE. From footwall to hanging wali.
the vein consists of the following: (1) a dark-gray silicified zone !
to 5 feet thick containing disseminated pyrite and coated with secondar:
copper sulfate. Slickenside-striae on the footwall plunge N. 40° w, at
15° and N, 65°-85° E. at 60°-66°; (2) about 12 feet of altered microclin-
gneiss traversed by numerous veinlets of white quartz and pyrite; anc
(3) about 30 feet of less altered and pyritized wallrock. Two smalle~
northwest-trending shear and altered zones are present northeast of the
J. L. Emerson vein (fig. 57). According to Carl Belser (written
communication, 1937), a composite of 37 samples from the vein shows:
0.06 oz gold per ton, 0.54 oz silver per tom, 0.15 percent lead, a tracw
of copper, and 0.30 percent zinc. The assay of a 4 1/2-foot chip sampi.
from the lower dark-gray silicified zone collected during.the presen:
study agrees well with these data (fig. 57). Some base~metal mineral-
were found during drifting on this vein in 1910, 1911, and 1913. It 1-
probable that these ore minerals, as well as relatively high values in
gold and silver, occur in small lenses.
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MAB adit (L-III, 15)
Development.--Drift adit about 100 feet long.
Vein.--MAB: Strikes N. 43° E., dips 40° NW.; about 2 inches thick
and is radioactive for a distance of 42 feet from the portal (Sims and

others, 1963, p. 105).

Wallrock.~--Microcline gneiss which is altered about 3 inches on
either side of the vein.

Vein minerals.--Pyrite, sparse chalcopyrite, galena, and sphaleritc,
and abundant quartz.

Tenor.--One sample assayed 0.035 percent equivalent uranium, U.U>
percent uranium, 0.20 oz gold and 0.34 oz silver per ton, 0.0l percent
copper, 0.07 percent lead, and 0.09 percent zinc (analyses by 5. P. Furma:
R. F. Dufour, D. L. Skinner, and E. C. Mallory, Jr.).
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M and E adit (D-V, 6)

The M and E adit, on the south side of Spring Gulch, is a 500-foot
southwest-trending drift adit (fig. 58). A small stope has been ex-
t racted above the main dritt about 200 feet from the portal. U.S. Bureau
of Mines recorded 14.5 tons of crude ore and 1 ton of concentrates
shipped from the adit, which yielded 7.36 oz gold, 213 oz silver, 42
Ibs copper, 713 lbs lead, and 488 lbs zinc.

Granite gnelss torms most of the wallrock, dnd some amphibolite anc
dn 1rregular dike of qudrtz postonite porpnyry ure present (tig. 5Su)
The granite gneiss contains numerous ldyers and wisps of biotite. Tn:
gnelrss1c rocks strike N. 45%-65° E., and¢ a1p 559-90Y Na.

A thin sinuous vein 1is exposed in the main drift. It strike:
generally N, 550 E., and dips 30°-50° NW. At one place it swings tc
N. 509 W, strike and flattens, At this point the vein is dispiacec
by a second vein that strikes N, 159 E. and dips 500 to 60° E. Tne
apparent horizontal displacement along the latter vein is about 2
feet and is left lateral.

Both veins are thin and consist of iron-stained fractures that:
are generaily less than an inch thick and are filled with quartz an.
minor amounts of galena and pyrite. Where stoped, the northeast-
trending vein consists of two 1/4-inch veinlets of quartz and galens
in a 3-inch zone of sheared pegmatite. The thickness of the nortneas.-
trending vein does not vary with the curvatures, and little movement
took place along the fissure.
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Manhattan adit (C-V, 12)

The Manhattan (fig. 59), on the north side of Spring Gulch
(fig. 1), is a 350-foot drift adit that trends N. 55° E. There
{s no known production.

Biotite gneiss containing thin layers of pegmatite constitute
most of the wallrocks; a small body of quartz diorite is exposed
at the north face. These rocks strike N, 55° E., parallel to the
drift, and dip 459-80° NW., averaging about 60° NW,

A thin vein that strikes N. 55° E. and dips about 50° N. is
exposed along the drift. About halfway along the drift the vein
splits into two segments that diverge to the northeast at a smali
angle., The vein is oxidized for a distance of 200 feet from the
portal. In its oxidized parts, it consists of about an inch of
vuggy quartz; where unoxidized it consists of 1 to 4 inches of
quartz and pyrite. An unidentified black prismatic mineral wa:
noted in a l/4-inch~thick quartz-pyrite veinlet. Gouge is commor:
along the vein. The wallrock is intensely altered 6 to 24 inches
on each side of the vein.
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Mastedon adit (Db-111, 11])
Development.--75-foot drift-adit that bears S. 20° E.

Vein.--Mastedon vein: Strikes N, 479 W., dips 69° NE., and
follows part of the Idaho Springs fault; consists of a wide zone
of broken, silicified, and pyritized wallrock which is cut by two
postmineral (?) faults. One of these faults is paraliel to the
vein zone,

Wallrock.--Quartz monzonite porphyry and biotite gneiss.

Vein minerals.--Pyrite and quartz.

[P,
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Maude Munroe mine (D-1V, 8)

The Mauce Munroe mine is on the north side of Clear Creek, about
700 feet southeast of the mouth of Georgia Gulch. It consists of two
drifts having an aggregate length of 640 feet and a4 short crousscut
(tig. 60). Small overhand stopes «re along both drifts, and 4 winze
has been sunk from the north drift.

U.S. Bureau of Mines recorded 963 tons of crude ore and 246 tons
of concentrates shipped during 1907-37 which yielded 772 oz yould,
6,493 oz silver, 11,223 lbs copper, 41,144 lbs lead, and 17,039 los
zinc. Sampling-works records (Bastin and Hill, 1917, p. 3b4) indicate
that the mine also was producing during 1891-98.

Folded granite gneiss and biotite gneiss, which strike about
N. 82° E. and dip 40°-80° N., are the dominant wallrocks. These rocks
are cut by a small body of trachytic granite porphyry (fig. 60).

Two veins are exposed in the mine, both of which swing from =
strike of N. 65°% E. near tne portal to nearly east-west near the face,
and dip 40°-80° N. They are subparallel to the wallrock foliation.
and appear to thicken where tney dip more steeply than average.

. ~nere exposed in the arifts, the veins consist largely of pyrite-
bearing gouge as much as$ 18 inches tnick. Localiy, they contain as
much 4s 8 inches of quartz and pyrite cut by pods and veinlets ¢:
base-metal minerals, as much as 2 inches thick, that contain quart:,
sphalerite, galena, and pyrite, and minor amounts of tennantite an.
chalcopyrite. All the sulfides have been brecciated and cemented b .
dark-gray cryptocrystalline quartz.

An 8-inch chip sample taken across a brecciated pyrite and quartz
vein that is cemented by base-metal minerals assayed 0.46 oz gold and
5.16 oz silver per ton, 0.5l percent copper, 2.17 percent lead, and
1.02 percent zinc (analyses by S. P. Furman, J. E. Wilson, H. H. Lipp,
D. L. Skinner, and W. D. Goss). Two sampling-works assays of concen-
trates shipped in 1891 and 1898 show 0.95 and 0.55 oz gold ana 19.30
and 2.50 oz silver per ton (Bastin and Hill, 1917, p. 364). Smelting
ore contained as much as 2.05 oz gold and 24 oz silver per ton. A
few assays of typicul smelting ore shipped to the Idahc Springs Sampling
Works during 1921-36 follow:

Ounces per ton Percent
Tons Gola Silver Lead Zinc
3.10 0.23 8.30 3.55 3.80
9.8>5 .39 4.50 .80 l.006
14,13 .39 4,65 ———— 2.00
1.86 .20 1.20 ———- .50
15.07 L4l 5.45 ———— 2.00
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Mayflower adit (E-IV, 16)

The Mayflower adit is on the south side of Clear Creek, across
from the mouth of Hukill Gulch. The accessible workings consist of
a drift adit that extends southwest for a distance of about 1,600
feet, three short crosscuts that extend to the northwest, and a 460-
foot crosscut that extends southwest from the face of the drift
(fig. 61). A northeast drift from this crosscut was caved in 1954,
Near the portal, ore has been extracted from a stope which is 100
feet long and extends nearly to the surface.

Production data are incomplete, but the U.S. Mint recorded tor
1887-91 a yield of 941 oz gold, 34,557 oz silver, and 290,793 lbs
lead (Kimball, 1886-1889; Leech, 1890-1893). Since 190s, tne minc
is known to have produced 374 tons of ore that yielded 402,89 c:z
gold, 4,834 oz silver, 3,237 lbs copper, and 14,695 lbs lead.

Interlayered amphibolite and pegmatite are the dominant
wallrocks in the mine, and microcline gneiss is exposed along tiic
last 100 feet of the long crosscut. These rocks strike northeas:
and dip 35°-85° NW., averaging about 60°, and are complexly foldeu.
Two Tertiary bostonite porphyry dikes are also present.

The Mayflower vein strikes about N. 70° E., dips 75%9-85° Nu..,
and at the surface it can be traced for a distance of about 700 fec.
southwest of the portal. It may be a branch of the Star vein 1
Spring Gulch (fig. 1). In the first 150 feet of the adit, the Ma: -
flower vein is 5 to 12 inches thick, and fills a single rissurec.

At 150 feet, it splits into two or more subparallel anastomosing
branches, which are typically about an inch thick. The vein changes
markedly in strike and dip along its course, apparently as a resui:
of intersecting several rock units of different competence.

The vein consists of pyritized wallrock containing veinlets of
quartz and pyrite that are cut by many pods and veinlets of base-meta.
minerals. In the southwestern part of the mine, base-metal sulfides
and sulfosalts, in varying proportions, form the core of the vein
and are bounded by quartz and pyrite. Galena is the dominant base-
metal mineral; chalcopyrite, sphalerite, and tennantite are less
abundant; marcasite, enargite, bornite, and covellite are sparse.
Quartz is the dominant gangue mineral, and siderite and rhodochrosite
are locally abundant. Wolframite is locally intergrown with quartz,

One sample of base-metal ore assayed 0,26 oz gold and 5.00 oz
silver per ton, 1.75 percent copper, 1.10 percent lead, and 8.00
percent zinc; another sample assayed 0.16 oz gold and 11.30 oz silver
per ton, 0.95 percent copper, 2.13 percent lead, and 2.65 percen:
zinc (analyses by S. P. Furman, J. E, Wilson, H. H. Lipp, D. L.
Skinner, and W. D. Goss).
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The ore body stoped in the mine occurs where the vein dips
more steeply than average, and possibly was localized along the
intersection of the vein with the axis of a fold in the Precambrian
rock. The main stope appears to plunge gently N. 60° E, subparallel
to warps and other linear structures in the wallrocks,
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May Queen adit (b-111, )

Development.--Crosscut-uadit bearing southeast and probably a
drift bearing northeast,

i Production.~-~-5 tons of crude ore shipped in 1933, yielding 4.83 oz
gold and 1 oz silver.

Vein.--May een: Probably strikes northeast and dips northwest.
Tne vein probably crosses the northwest-trending Idaho Springs fault.

Wallrock.--Microcline gneiss and quartz monzonite porphyry.

Vein minerals.--Pyrite and quartz,

[
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Metropolitan tunnel (C-111L, 4)

The portal of the Metropolitan tunnel is at the mouth of Trail
Creek; at an altitude of 7,750 feet. It is mostly a crosscut tunnel
that trends south-southwest for more than 4,500 feet (fig. 62). It
was inaccessible in 1954 because of bad air, and part of the fol-
lowing description is from Bastin and Hill (1917, p. 366). Apparently
the tunnel was driven after Spurr, Garrey, and Ball (1908) had studied
the area, for they did not mention 1t.

The dominant wallrock in the tunnel is microcline gneiss, anc
small bodies of amphibolite and pegmatite are probably exposed as wei..
A dike of quartz monzonite porphyry is cut at 250 feet from the porta..
and another at 2,020 feet.

Two veins are intersected by the tunnel. The Morning Star vein,
intersected at about 750 feet from the portal, strikes about N, 20° E.
and dips 35° W. It is 2-3 inches thick and consists of gray quartz
and pyrite, bounded on one or both sides by several inches of gouge.
The Metropolitan vein, intersected at about 2,400 feet from the porta:.
is developed by a short drift. It was not described by Bastin and
Hill (1917, p. 366).
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Miami tunnel (F-1V, 3)

The portal of the Miami tunnel is about 1/4 mile north of Idaho
Springs, at an altitude of about 7,863 feet. The tunnel is owned by
the Colorado School of Mines and is operated on an experimental basis.
It was operated during the early days in the district to mine the
Edgar vein and other less important veins, but it was supplanted in
the early 1900's by the Big Five tunnel which intersects the same
veins at a greater depth and provided underground transportation to
the mill site. The ore that was shipped from the mine since 190¢.
is included with that produced from the Big Five tunnel.

The tunnel (fig. 63) extends about 2,000 feet north-northwest
and connects with a drift from the Edgar shaft (fig. 28). Only the
Edgar vein has been mined on the tunnel level.

The wallrocks in the Miami tunnel consist of intimately inter-
layered pegmatite, granite gneiss, amphibolite, biotite gneiss, an:
microcline gneiss. These rocks are cut by dikes of quartz monzonit
and granite porphyry (fig. 63). The gneisses strike mainly easi-
northeast, dip steeply northwest, and are complexly folded.

Several veins are cut by the tunnel, but only the Edgar has bec
extensively mined. Most of these veins strike east to northeast, ai-
steeply northwest, and are subparallel to the foliation of the wallrock:
An exception, the Little Chief(?), strikes north-northeast and dicv
steeply east.

The Nonpareil(?) vein, exposed 640 feet from the portal, reporcec.
(Bastin and Hill, 1917, p. 356) was explored for about 450 teet. bw.
the drifts were inaccessible in 1954. The vein contains two parali:.
elements that strike N, 80° E. and are connected by a northeast-
striking vein. These vein elements dip steeply north, are 1 to 6
inches thick, and consist of gouge, sheared quartz, and pyrite.

The Clyde-Gertrude(?) vein consists of several branches inter-
sected between 800 and 835 feet from the portal. The main branch
strikes N, 52° E. and dips 50°-70° NW. Others srike about N, 750 E.,
and dip 559-85° NW. The individual veins are 1 to 6 inches thick and
consist of coarse-grained, white and gray quartz and pyrite, and locally
have cores of amber sphalerite, galena, tennantite, chalcopyrite, and
rhodochrosite(?). The wallrocks are nearly unaltered adjacent to some
veins but are altered and pyritized as much as 2 feet on either side
of other veins.

The Gold Button(?) vein, intersected 1,095 feet from the portal,
was explored by 140 feet of drift. It strikes N, 65° E,, dips 75°-
85° NW., and consists of about an inch of quartz, pyrite, galena, and
sphalerite. In part, the vein follows the footwall of a granite
porphyry dike.
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The Shaw(?) vein {n intersected by the tunnel 1,260 feet from
the portal. It strikes N, 659 E,, dips 68° NW,, and consists of |
to 4 inches of quartz, pyrite, and lesser amounts of galena and
sphalerite.

The Little Chief(?) vein is exposed 1,600 feet from the portal
but was not explored. It strikes N, 38° E., dips 77° S., and con-
sists of 3 feet of fractured and intensely altered and pyritized
wallrock.

The Judge(?) vein 1s exposed 1,760 feet from the portal. It
strikes N. 529 E., dips 69° N., and consists of 5 inches of fine-
grained breccia contain:ing fragments of vein quartz and pyrite.

The Edgar vein, ex.-osed at the face of the tunnel, was mined

extensively in the Edga: mine (fig. 28) and is described under
that heading.
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Mona adit (E-11, 1)
Development.--Drift adit at least 400 feet long.

Production.--Combined with Diamond Joe adit and Specie
Payment mine.

Veins.--Mona: Strikes N. 75° E., dips 60°-65° N.; as much

as 3 feet wide with 1- to 3-inch veinlets of sulfides on both
walls.

Vein minerals.--Galena, sphalerite, chalcopyrite, pyrite, an.
white and gray quartz.

Tenor.--0.46 to 4.85 oz gold and 3 to 23 oz silver per tor,
and 0 to 4 percent copper.
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Monte Cristo adit (b-1V, 1)

The Monte Cristo adit, which has yielded little ore, is approxi-
mately 1 1/2 miles west-northwest of Idaho Springs on the north side
of U.S. Highways 6 and 40, The adit is a drift about 500 feet long
that bears N. 57° E, (fig. 64). A 10-ton shipment made in 1957
yielded an ounce of gold and 4 oz silver,

The wallrocks consist dominantly of migmatitic biotite gneiss,
and a few pegmatite bocdies. These rocks strike mostly about N. 550 E.
and dip 40°-70° NW, A dike of quartz bostonite porphyry is exposed
in a crosscut near the face ot the adit.

The Monte Cristo vein is composed of several subparallel anasto-
mosing vein elements that strike about N, 609 E. and dip steeply NW,,
about parallel to the wallrocks. Individual vein elements are 1 to c
inches thick and are composed mainly of quartz and pyrite. Wnhere
stoped, the main vein is 4 inches thick and contains quartz and
pyrite that is coated with secondary copper sulfate. A chip sample
taken across the vein assayed 1.08 oz gold and 1.84 oz silver per
ton, 2.65 percent copper, 0.05 percent lead, and 0.10 percent zin.
(analyses by S. P. Furman, J. E. Wilson, H. H. Lipp, D. L. Skinner.
and W. D. Goss). The abundance of copper in the assay indicates tn.
presence of chalcopyrite and tennantite.

The vein elements are thickest where they cross the wallroc..
fcliation at a large angle, and they are thinnest where tney 11e
the plane of the foliation. The vein is stoped where it crosses tn:
foliation at a high angle along a fold axis, and a small ore bod:-
probably plunges paraliel to the axis of this fold.
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Moose mine (H-1, 1)
Development.~--~Inclined shaft.

Veing.--Moose: Strikes N. 60° E., dips 45° NW.

Wallrock.--Albite granodiorite porphyry and a breccia of biotitc
gneiss, pegmatite, microcline gneiss, and porphyry.

Vein minerals.--Pyrite, galena, sphalerite, chalcopyrite, quartc
rthodochrosite, and white, green, and purple fiuorite.

Ore bodies.--0Une small shoot plunges southwest.

@ .
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Nonpareil adit (F-1V, 2)

- The Nonpareil adit, about 2,400 feet north of ldaho Springs near
the head of Dry Gulch, is a drift that extends 200 feet west-southwest
(fig. 65). There has been no production.

Granite gneiss and a l-foot-thick dike of altered bostonite porphvry
form the walls of the adit. The foliation in the granite gneiss strikes
N. 60°-88° E. and dips 55° NW. to 80° SE.

The Nonpareil vein strikes N. 75° E. and dips about 60° NW. It i=
as much as 24 inches thick, and is composed dominantly of gray and whic.

. quartz, pyrite, and subordinate base-metal sulfides, mainly sphalerite.
The vein is thinnest near the portal, where it strikes about east.

Radioactivity near the portal is as much as about 0.4 Mr/hr anc
averages 2 to 4 times the radioactivity farther in the adit. The higne-
radioactivity apparently is associated with the bostonite dike. The
vein is generally slightly more radioactive than the wallrock, but n:
uranium minerals were found.
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Oro adit (D-IIL, 14)

Development.=--Short northeast-trending drift-adit; and a shallow
shaft (not shown on fig. 1) near the bank of Clear Creek.

Production.--U.,S. Bureau of Mines recorded 225 tons of crude ore
shipped in 1904 and 4 tons in 1911 and 1914, yielding 68.69 oz gold

and 8 oz silver.

Veins.~-Oro: Strikes about N. 45© E., dips 48° NW,; it is the
northeast extension of the Lincoln vein.

Wallrock.~--Microcline gneiss and amphibolite.

Vein minerals.-~Pyrite and quartz,
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0ld Settler mine (A-1V, 4)
By J. E. Harrison

The collar of the 0ld Settler shaft (A-IV, 4), at an altitude of
8,990 feet, is in a saddle on the ridge between Trail Creek and Turkey
Gulch (fig. 1). The lowest workings in the mine are accessible through
an adit (A-IV, 3), the portal of which is at an altitude of 8,722 feet
in Turkey Gulch (fig. 66). A second adit, at an altitude of 8,840 feet
in a small gulch 380 feet south of the prominent fork near the head of
Turkey Gulch, and the main (inclined) shaft were inaccessible in 1953,

. »

The Old Settler vein was discovered in 1860 and was worked exten-
sively in the following few years (Spurr, Garrey, and Ball, 1908, p. 34U;.
The mine had long been idle at the time of Spurr and Garrey's visit in
1906. They concluded (p. 341): 'The production from this mine has bee..
considerable, but as most of the records have been lost, its total pro-
duction is unknown; probably, however, it is at least to be valued ir
the tens of thousands of dollars." Since 1906, the mine has been reopene.
and worked at various periods. 1In 1909, 6 tons of ore yielded 5.76 o:
gold and 73 oz silver. During 1934-37, 156 tons of ore was shipped whic:
yielded 215.1 oz gold, 498 oz silver, 2,028 lbs copper, and 24 lbs ziz._.
In 1954, 28 tons of ore was shipped, yielding 5 oz gold, 206 oz silve.
100 1lbs copper, and 800 lbs lead. Idaho Springs Sampling WOrks assav.
for 1934-36 range from 0.48 to 3.57 o0z gold and 1.65 to 7,20 oz silver
per ton., Copper, lead, and zinc were not reported in these assays, bu:
should have been present according to past production records ana «
study of the ore now exposed.

The wallrocks are predominantly granite gneiss that contains dis-
continuous layers and lenses of migmatitic biotite gneiss. These rocks
dip mainly north but locally dip south at a low angle.

The 0ld Settler vein trends easterly, but is highly variable in
local strike; it dips 32° to 54° N. It probably continues to the east
as the Phoenix vein (fig. 1). The vein attitude is generally irregular
but subparallel to the foliation in the enclosing gneisses. On the
lower adit level the vein is about 12 inches thick and consists of
sheared quartz, pyrite, and traces of chalcopyrite, tennantite, galena,
and free gold on the margins, and of unsheared quartz, siderite, pyrite,
tennantite, chalcopyrite, minor amounts of galena and sphalerite, ancd
a trace of free gold in the middle. Traces of secondary covellite are
present locally. Free gold, seen only in polished section, is mostly
associated with the base-metal minerals and occurs as blebs in pyrite
and quartz, as veinlets filling fractures in pyrite, and as a veinler
along a pyrite-chalcopyrite contact, A trace of polybasite is associatec
with native gold. Spurr, Garrey, and Ball (1908, p. 340-341) stated that
soft oxidized ore near the surface contained azurite and malachite, and
that some of the pyrite ore in the upper workings was associated with a
black sooty copper sulfide, probably chalcocite.
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Movement along the Old Settler vein probably was mostly horizontal
and left lateral; the apparent horizontal! displacement is about 3 feet.
A late, normal dip~slip movement is suggested by vein structures in
the Phoenix and Donaldson mines. Such movement, if subsequent to
the indicated strike-slip movement, would tend to reduce the apparent
strike-slip indicated in the Old Settler mine.

160



el
U" P ;\'i Pt

o riel, Gl Lo

( vy, Colo., by b
wil h. A brake, Ji.

Pennsylvania adit (D-1V, 6)
Development.--A 450-foot drift adit,

Vein.--Probably the northeast extension of the Elliot and
Barber vein: Strikes about N. 70° E,, dips about 51° NW,

Wallrock.--Pegmatite and biotite gneiss.

Vein minerals.--Pyrite and quartz.
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Phoenix mine (B-1V, 5)
By J. E. Harrison

The portal of the Phoenix mine is a few feet above road level
on the northwest side of the Trail Creek road, about 3/4-mile south-
west from the confluence of Trail Creek and Clear Creek (fig. 1).

The Phoenix mine consists of a 350-foot drift-adit and a winze
connecting the adit level with drifts on two lower levels (fig. 67),.
The bottom of the winze reportedly breaks into a drift from the
Rockford tunnel, which has its portal in Turkey Gulch. Extensive
stoping has been done in the Phoenix mine in the area between the
second level and the surface,

U.S. Bureau of Mines recorded that in 1911, 1930, and 1934-47,
30,623 tons of ore was shipped from the mine, which yielded 5,558.4:
oz gold, 10,037 oz silver, 9,40] 1lbs copper, 1,856 lbs lead, and
1,655 1lbs zinc.

The wallrock consists predominantly of granite gneiss con-
taining layers and lenses of migmatitic biotite gneiss. A bostonit:
aike that strikes N, 4590 E. and dips 57° SW, is exposed on the tunne;
ievel and again on the first level. The axis of an open syncline
that plunges about N, 259 E, at medium angles probably is cut neaz
the west end of the second level drift. The wallrocks are foldeu i.
a series of gentle warps along the southeast limb of the syncline
the veins apparently follow these warps in part.

The Phoenix vein consists of two or more subparallel! veins that
strike N, 429-90° E. and dip 220-519 NW. To the west the vein prob-
ably connects with the Old Settler vein, and to the east it was
traced about 2,500 feet (fig. 1). The Phoenix vein ranges from 8§
to 80 inches in thickness; the thicker parts contain as many as
four separate elements. The dominant ore minerals are pyrite,
chalcopyrite, tennantite; galena and sphalerite are sparse. A
minor amount of pearceite occurs as tiny blebs in galena and as
intergrowths with tennantite and chalcopyrite. Quartz is the domi-
nant gangue mineral, although at places ankerite forms lenses as
much as 2 feet long and 3 inches thick.

The ores in the mine apparently were deposited during two stages
of mineralization. Early quartz pyrite vein material is intensely
sheared and is cut by unsheared veins of quartz, carbonate, pyrite,
chalcopyrite, tennantite, and sparse red sphalerite and galena. Gold
is present in both the early pyritic ore and the later base-metal
sulfide ore. Assays of selected samples of the sheared quartz-pyrite
vein material, representing the first stage, the unsheared quartz-
pyrite ore of the second stage, and the copper-rich ore of the second
stage are shown on the following table.
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The pencral tenor of the ore is i1ndicated by ldaho Sprang.
Sampling Works assays of 293 tons of concentrates and smelling ore
for 1927-29 and 1934;

Ounces per ton Percent
Type Tons Gold Silver Copper Lead Zinc
Concentrates 4.50 0.60 9.10 1.10 ———- -
15.78 2.58 14,30 3.50 ———— U.84
43.50 2.65 24.20 7.80 -—— 2.60
19.91 3.05 18. 20 3.79 0.18 2.7v
Smelting 5.42 .56 .31 -—-- -—— ———

Displacement on the Phoenix vein-fissure probably is a product
of two different stages of movement. The first and most important
movement on the vein, before the pyritic stage of mineralizatiou,
was probably strike-slip; the north wall moved westward relative tc¢
the south wall. The second movement, prior to the copper-rich stacs.
of mineralization, was probably a normal dip-slip movement. The
apparent strike-slip displacement of the dike (as much as 65 feet}
is consiaerably greater than the apparent dip-slip displacement (abou-
10 feet) (fig. 67). The net-slip, therefore, is nearer a true strit~-
slip than a true dip-slip. Lross fractures filled with copner-ric
material strike about parallel to the main vein but dip more steepiv
they have the position of tension for a normal downdip movement. an
suggest that at least a minor normal movement took place.

An ore shoot is localized at the intersection of the dike anc
the vein. This intersection plunges N, 45°-60° E. at angles of 29-25°,
and the vein steepens and thickens upon entering the dike. Both stages
of movement (strike-slip and dip-slip) widened the fractures at the
intersection. Both the pyritic and the later copper-rich ores are
gold-bearing. Not all the ore, however, is confined to the dike.
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Pine Shade mine (G-11, 19, 20, 21)

Development.--3 inclined shafts: Rickard (G-II, 19) on west,
Pine Shade (G-Il, 20) and Sunny Side (G-I1, 21) on east; Pine Shade
is more than 500 feet deep and connects to 8 levels; Rickard connects
to Pine Shade second level, Sunny Side connects to Pine Shade South
. level, and Tropic tunnel connects to Pine Shade sixth level.

Production.--1,362 oz gold, 30,955 oz silver, 71,466 lbs lead
in 1890-92 (Leech, 1890-1893). During 1939-42, 53 tons of crude ore
and 6 tons of concentrates was shipped, yielding 30 oz gold, 1,295
oz silver, 621 lbs copper, 10,097 1lbs lead, and 9,637 1lbs zinc.

Veins.--Pine Shade: Strikes N, 87° W. and dips 60° N.; 1s
eastward extension of Seaton vein, Intersected at Pine Shade shaft
by vein that strikes N. 75° E. and dips 70°-75° NW.; Rickard shatt

. apparently sunk on this vein.

Wallrocks.=--Microcline gneiss and bostonite porphyry at surfacc.
possibly some biotite gneiss and amphibolite in workings.

Vein minerals.--Galena, sphalerite, copper minerals, pyricte
and quartz.

. Tenor.--Rich in silver; 9.3 tons of concentrates assaved C._

oz gold and 85.4 oz silver per ton, and 14 percent lead and 23 perce:
zinc (Clarence Marchington, written communication, 193¢c..
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Protection adit (E-II1I, 17)

Development.--190-foot drift adit. A small underhand stope is
20 feet from the portal,.

Vein.--Protection: Strikes N, 64° E., dips 64° N.
Wallrock.--Pegmatite and biotite gneiss.

Vein minerals.--Pyrite, sphalerite, galena, copper minerals, anc
quartz,
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Red Lyon adits (D-V, 4)

Development.--Two adits that bear S, 329 W., a winze, and
short drifts.

Veins.--Two veins along opposite walls of a dike of bostonite
porphyry that strikes northeast and dips steeply northwest, Both
veins probably are branches of the Little Mattie-Newton-Wild Rose
vein system to the southwest in the Chicago Creek area (Harrison
and Wells, 1959, pl. 2). The thicker vein follows the southeast
contact of the dike.

Wallrock.--Bostonite porphyry, probably the same dike as tha:

exposed in the Little Mattie workings to the southwest. The gneiss:i:
wallrocks are probably amphibolite and pegmatite.
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Red Jacket (F-I11, 4) and Patten (F-1I11, 3) adits
and Calvin (P-1I, 3) shaft

By P. K. Sims

The Red Jacket and Patten adits and Calvin shaft are imn Virginia
Canyon nortneast of Idaho Springs. Except for a smull part of the
Puatten adit. these workings were inuaccessible in 1954. The Red Jacket
adit (F-1I11, 4), about 25 feet long, is 40 feet northwest of the Patten
adit.

Tne production after 1901 from the Red Jacket, Patten, and Calvin
clai~:, exclusive of ore shipped to the Idaho Springs Sampling Worke,
tota.s Ye. oz gold, 10,200 oz silver, 11,425 lbs copper, 77,700 lbs leaw..
and c>,24: lbs zinc, mostly from the Calvin clain.

The country rocks, microcline gneiss and pegmatite, strike northeas.
and <:? £.5-70° NW. An east-striking dike of quartz monzonite porphvr:
cross:s t-e claims near the Calvin shaft.

Tae -Tincipal veins are the Patten and Calvin veins (fig. 1j;
sever-1 viimportant veins are subparallel to the Patten vein. All tnc
vei-: are subparallel to the folidtion of the enclosing wallrocka.

The ‘atten vein, which strikes N. 55° E. and dips 50°-70Y h..
spl:is ar’at 425 feet from the portal of its adit. One of the tw
spl.is ccatinues to the northeast where it has been named the Calvin
ve.- Tr:z east-trending split has been named the Patten vein, as show..
on :.:uré 1. Both veins dip 500-70° NW. Reportedly the principal or
boc.:s oczur at the junction of the two veins.

The veins consist mainly of pyrite in quartz gangue and local
ler=:5 a< pods of copper-bearing minerals, sphalerite, and galena.

Idai> Springs Sampling Works assays of smelting ore mined from the
Pa-c:n adit and Calvin claim during 1919-35 are given below:
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Ounces per ton Percent
Year Tons
Gold Silver Copper Lead Zinc
Patten adit
1922 0. 66 1.58 19. 38 —_——- 1.99 5.00
1925 .62 9.00 6.30 -———- 4,13 ---~-
1.23 .62 17.65 -—-- 7.30 14,00
1934 18,21 . 20 3.00 —eme eemee .60
28,63 . 215 1,05 L T
10,61 .35 1,20 ==--  cecee cmee-
1935 14,32 .20 2,40 ——m= memee ceee-
16.04 .08 .72 I L
7.44 . 20 2,60 mmes meeee e
Calvin claim
1919 7.19 .49 4,30 cememm eecee ceeeo
1934 .66 42 10.90 ———— 16,10 15.7¢
1.72 3.58 35.20 1.60 6.25 12.60
4,36 4,33 6.50 1.80 ==---  cee--
1935 5.12 .17 5.83 - 3.55 9.5C
1.70 .50 23,00 1,50 16. 40 9. 80
2,54 .31 11.50 -———— 16.20 21.0°

Pitchblende was discovered in 1954 in the Red Jacket adit (F-III, 4),
but the showing has not been developed, and little is known of the
deposit. A brief description was published by Sims and others (1963,

p. 106).
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Rockford tunnel (B-I1I, 1)
By C. C. Hawley

The portal of the Rockford tunnel, at an altitude of 7,885 feet,
is in Turkey Gulch about 600 feet from its mouth. It is a 2,000-foot
crosscut tunnel that trends about S. 30° E., and long drifts have
been turned on the Megalona (Phoenix) and Donaldson-Champion Dirt
veins (fig. 68). The Donaldson-Chempion Dirt drift connects to the
Centurion tunnel through a raise about 675 feet southwest of the
Rockford tunnel. The Megalona drift is only a few feet verticalily
below the bottom of the Phoenix winze, and a drill hole connects
the two workings.

U.S. Bureau of Mines recorded 1,026 tons of crude ore and 62
tons of concentrates shipped during 1905-37. The most productive
period was 1910~11, when 5,491 tons of crude ore was shipped. The
total yield was 5,361 oz gold, 13,539 oz silver, 59,548 1lbs copper,
11,123 1lbs lead, and 346 1lbs zinc.

The wallrocks are biotite gneiss, migmatite, granite gneiss.
microcline gneiss, and bostonite porphyry (fig. 68). Microclin:
gneiss is exposed near the face of the tunnel, and probably alon;
part of the inaccessible part of the Donaldson-Champion Dirt drifc.
Five quartz bostonite dikes are intersected in the tunnel ana the
Megalona drift crosses two dikes, As the portal is near the axi:
of the Trail Creek syncline, the gneissic rocks intersected by the
tunnel are on the east limb of the syncline and dip gently northwest,
but a few minor warps locally disrupt the prevailing dip.

Two important veins, the Megalona (Phoenix) and the Donaldson-
Champion Dirt, are crossed by the tunnel and both have been stoped.
The Megalona (or Phoenix) vein strikes northeast to east-northeast
and dips 209-40° north, subparallel to the gneissic wallrocks. The
vein ranges from less than an inch to 3 feet in thickness and consists
dominantly of medium- to coarse-grained pyrite and white and gray
quartz. An overhead stope starts about 1,250 feet from the crosscut,
and extends for about 600 feet along the vein (Bastin and Hill, 1917,
p. 341). The vein at the east end of the stope is described on
figure 68. The quartz and pyrite are fractured, and the fractures
are filled with light-~brown carbonate and reddish sphalerite.

The Megalona (Phoenix) vein contains less copper on the Rockford
level than in the shallower workings in the Phoenix mine. Two
thousand tons of ore shipped from the Rockford tunmnel to the smelter
in 1910 assayed (average) 0.427 oz gold and 0.769 oz silver per ton,
and less than 0.4 percent copper. The copper content of all ore
shipped from the tunnel during 1910 (3.268 tons) was 0.1 percent.
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The Donaldson-Champion Dirt vein strikes northeast and dips gently
northwest, subparallel to the gneissic wallrocks. It consists dominantly
of quartz and pyrite, and is similar in character to the Megalona vein.
Averaged assays given by Bastin and Hill (1917, p. 342) suggest that
its ore was richer in copper and gold than that from the Megalonua vein.
The exposed parts are described on figure 68, «nd the vein in the now-
inaccessible part of the drift was described by Bastin and Hill (1917,

p. 342). The average assay of 1,000 tons of ore shipped in 1911 tron.
the Donaldson vein was 1,11 oz gold and 3.2 oz silver per ton, and
1.19 percent copper.

4 small part of the Donaldson-Champion Dirt vein is slightly more
radioactive than normal. A grab sample taken 185 feet southwest oi
the tunnel assayed 0.068 percent equivdalent uranium and 0.0lb percen:
uranium; an 8-inch chip sample at 191 feet 0.007 percent equivalent
uranium (analyses by S. P. Furman and H. H. Lipp).
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Salisbury mine (D-IV, 10)

Development.--Crosscut adit about 175 feet long and 400 feet
of drift; many stopes,

Production.,-~Not known, but probably substantial.

Veins.--Salisbury: Strikes irregularly but generally about
east-west; dips 30°-45° N. The vein commonly has a footwall and a
hanging-wall branch as much as 10 feet apart.

Wallrock.~--Mainly biotite gneiss.

Vein minerals.--Pyrite, chalcopyrite, tennantite, sparse galena

and sphalerite, and possibly some secondary chalcocite; abundant
quartz,

Tenor.--Sampling-works assays of 140 tons shipped in 1908-1C
show an average content of 0.84 oz gold and 8.91 oz silver per tor.
Copper ranged from O to 1l percent and several shipments assayec
2 to 3 1/2 percent. Some shipments assayed between 4 and 23 percent
lead, and one assayed 5 percent zinc.
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Santa Fe mine (G-1I, 9)

Development.--2 inclined shafts and 4 levels,

the surface to at least the third level.

Production.--850 tons of smelting ore and 81 tons of concentrates
shipped during 1906-41 contained 228.26 oz gold, 1,896 oz silver, 1,58%
lbs copper, 12,590 lbs lead, and 4,139 lbs zinc; the mine yielded 394 or
gold, 11,069 oz silver, 372 lbs copper, and 18,082 lbs lead during
1887-92 (Kimball, 1886-1889; Leech,

Veins.~-Santa Fe: Strikes N.

Wallrock.--Microcline gneiss and albite granodioriCe porpnvry.

70

1890-1893).

o

Stopes extend from

E., dips about 65° K.

Vein minerals.--Pyrite, galena, sphalerite, chalcopyrite, tennantitc.

quartz, and carbonate,

Tenor.--16 lots of smelting ore shipped during 1888-1904 assaye:.
2.7 to 38 oz silver per ton,

0.25 to 4.0 oz gold per ton,

2.3 percent copper, 20 percent lead, and 5 percent zinc.

173

and as much a-



Seaton mine (G-1I, 16)

The Seaton mine, on Seaton Mountain, was opened in 1861
(Fossett, 1879, p. 584) and was one of the more valuable properties
of Clear Creek County. It was worked steadily until 1872 and inter-
mittently from that date until 1922. The Seaton attained notoriety
1n 1862, as it was the first Colorado mine that developed a vein
that changed from rich gold ore at the surface to rich silver ore
at aepth (Fossett, 1879).

The known production from the Seaton vein was shipped from the
Foxhall tunnel (see fig. 33), and is combined with that propertv's
production. Revaluated to 1955's average metal prices, this ore
would be worth about $1,215,000. The Seaton mine is said to have
produced $600,000 prior to 1899 (Calibreath, 1899, p. 196).

The mine is developed by a shaft, steeply inclined to the nortri..
and 7 levels. A 100-foot winze sunk 150 feet east of the shaft or
the seventh level connects to a drift from the Foxhall tunnel. A
winze 270 feet farther east on the Foxhall level connects to 4 add:-
tional levels. The Seaton vein also is cut by the Argo tunnei abourt
6,980 feet from the portal at a vertical depth of about 1,200 fee..
Laterals from the Argo tunnel extend 760 feet to the west and 5(0°
to the east, but were caved near the main tunnel when examined o,
Bastin and Hill (1917, p. 294). 1In 1954 all these workings excep<
a short segment of the Seaton drift in the Foxhall tunnel werc
inaccessible (see the description of the Foxhall tunnel). Most c:
the foliowing is taken from the description of the Seaton mine b
Bastin and Hill (1917, p. 294-297).

The Seaton shaft is collared in microcline gneiss, but the shart
passes in depth into biotite gneiss somewhere above the Foxhall tun-
nel level, and this rock prevails to the Argo tunnel level.

The Seaton is an important vein that strikes nearly east ana dips
459 to 809 N., averaging about 60°. It can be traced on the surface
to a point about 500 feet west of the shaft and to Gilson Gulch on the
east. The eastern extension is developed by the Pine Shade and Sunny
Side mines, and by the Tropic tunnel (G-II11, 5). The east-northeast-
striking Tropic vein branches from the Seaton vein about 740 feet east
of the Seaton shaft, and the east~northeast-striking Pine Shade vein
branches from the Seaton vein about 1,100 feet east of the Seaton shaft,
The Seaton vein is crossed by the Grantham vein, which dips about 209 S.,
about 100 feet below the collar of the Seaton shaft.
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The wi.iton vein is 1 to 5 feet thick, averaging about 2 feet, In

the upper workings, the vein consists of hanging-wall and footwall
SPlits whicy join neur the surface, forming a rich pocket of ore.
Splits ula, join on several levels both east and west of the shaft,
localiziny similar rich ore bodies. The valuable parts of the vein
contain galena, sphalerite, and minor amounts of pyrite, chalcopyrite,
tennantite, and rhodochrosite. Specimens of ore from the upper workings
contain rul.y silver, argentite, and native silver, indicating that the
Ore has beyyy secondarily enriched with silver (Bastin and Hill, 1917,

P. 296). - 4is secondary enrichment in silver extended downward at leas:
as far us ;e sixth level. The richest ore of the mine is said to have
come from - ne fifth level (315 feet vertical depth). Gold tellurides
may have b ep present locally in the vein, for shipments of 6,000 ton=s
of smeitir: ore in 1902 contained 9,000 ounces of gold, much higher tna:r
average o1

The

Ore e- tracted from the Seaton vein through the Argo tunnel was ric:o
in bot: le. 4 and zinc; 45 tons of ore shipped from the Seaton latera! o.
the Ar:5 t .nnel contained an average of 0.50 oz gold per ton. 25 oz
Silver oe: ton, 20 percent lead, and 15 percent zinc (Bastin and Hill.
1917, ¢. . 7).
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September and Free Gold adits (C-1I, 3, 2)

Development.--Free Gold: a 50-foot drift-adit that bears
S. 279 E. September: 100-foot drift-adit that bears about N, 58° E.,
and a short cross drift 87 feet from its portal,

Veins.--September: Strikes N. 56°-78° E., dips 31°-58° N.
Vein is steeper where it strikes more easterly. This vein is 1/2 to
2 inches thick and is composed of quartz and pyrite; 60 feet from the
portal it displaces a vein that strikes N, 28° W, and dips 800 NE.
The north wall apparently has moved east about 6 inches with respect
to the south wall, The September vein is cut by the Free Gold vein
87 feet from the portal and was not found in the drift beyond the Free
Gold vein,

Free Gold: Strikes N, 200 W,, dips 78° W, It is a 2- to 4-foot-
thick breccia zone that contains fragments of wallrock and pyrite vein
material embedded in white gouge; slickenside-striae plunge 57° K.

800 W,
[

Wallrock.--Mostly microcline gneiss. A dike of Tertiary quart:
monzonite porphyry is exposed on both walls 15 to 35 feet from the

portal of the September adit.

Vein minerals, --Pyrite and quartz,
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Shafter mine (E-11I, 3, 16)

The Shafter mine, one of the more productive mines in the dis-
trict, is in upper Hukill Gulch, and is opened by two principal
shafts, an adit, and several thousand feet of drift (Sims aud others,
1963, p. 106). From southwest tc northeast, the surface openings
are the Fairmount shaft (E-I1I11, 4), the Shafter adit (E-II11, 3),
and the Shafter shaft (E-II1, 16). In 1954, only a part of the
Shafter adit (fig. 69) was accessible. To the southwest, on the
southwest side of Hukill Gulch, the vein is known as the Summit
(E-111, 6) mine. The Shafter shaft is 893 feet deep on the dip of
the vein and connects by a lateral to the Big Five tunnel; the
Fairmount shaft is 464 feet deep and is connected to the first,
second, and third levels of the Shafter shaft (Bastin and Hill,
1917, p. 360).

Bastin and Hill (1917, p. 360) also stated: ''The vein between
the Shafter and Fairmount shafts has been largely stoped out to th:e
seventh level, and east of the Shafter shaft it has been exten-
sively stoped for 300 to 400 feet to widths of 2 to 7 feet."

U.>5. Bureau of Mines recorded 49,476 tons of crude ore und
3,512 tons of concentrates shipped during 1901-47. This ore vielde.
19,788 oz goid, 38,131 oz silver, 40,045 lbs copper, 4,303 lbs leac,
and 392 lbs zinc. Ure shipped in 1941, 1942, and 1947 was obtainec
from the dump. U.S. Mint recorded 9,253 oz gold, 29,578 oz silve:,
and 1,974 lbs lead from the property during 1887-92 (Kimball, 1886-
1889; Leech, 1890-1893).

Granite gneiss containing local interlayers of biotite gneiss
is the principal wallrock of the adit. These rocks are tightly
folded and generally strike N, 50°-75° E. and dip 70° NW, to
steeply SE. Three thin dikes of bostonite porphyry also are present.

In the adit the Shafter vein strikes N. 45© E. and dips 55°-89v
N4. The vein 1s subparallel to the wallrock layering and locally
branches into several braided branches. The vein, whose maximum
thickness is ¢ inches, is composed largely of fine-grained quartz and
pyrite and pods and veinlets of galena, sphalerite, chalcopyrite, and
tennantite. Minor amounts of secondary siderite, anglesite, and
covellite were observed in the adit. The thickness of the alteration
envelope is greatest in the biotite gneiss layers, generally in excess
of 5 feet, whereas the granite gneiss is only slightly altered. The
vein is thinnest where it dips steeply and parallels the wallrock
foliation; it is stoped where branches are numerous (fig. 69). Near
the caved workings, right-lateral movements on the vein have displaced
a nearly vertical dike of bostonite porphyry by about 26 feet.
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Abnormal radioactivity was noted in the adit 160 feet from the
portal (fig. 69), where a maximum radiocactivity of 0.2 Mr/hr was
obtained from one 5-foot-thick layer of altered biotite gneiss. Here
torbernite is distributed along iron-stained joints and locally is

disseminated in the altered biotite gneiss. The vein also is abnormally

radioactive where it cuts the most radioactive part of the biotite
gneiss; it has a maximum radioactivity of 0.7 Mr/hr. Elsewhere, the
radioactivity of the vein is about 0.03 or 0.04 Mr/hr, or average for
the district.

A sample of the pyritic part of the vein assayed 0.04 oz gold per
ton, 0.60 oz silver per ton, 0.38 percent copper, 0.30 percent lead,
and 2,22 percent zinc (analyses by D. L. Skinner and James Wahlberg).
Sampling-works assays (Bastin and Hill, 1917, p. 361) also give some
idea of the metal content of the vein., The average recovery from
1,428 tons of smelting ore shipped in 1909-10 was 1.14 oz gold per ton
and 5.75 oz silver per ton. The copper content of many shipments was
less than 1.5 percent, but others assayed 3 to 4 percent and some as
much as 6.9 percent. Most of the shipments did not contain commercia.
amounts of lead or zinc., Where lead was present, it was accompaniea r
high silver values. Sampling-works assays of 243 tons of smelting ore
shipped in 1908-10 from the Shafter vein, within the limits of tn-
Refuge claim, show 1.33 oz gold per ton, 1.63 oz silver per ton. an.
generally less than 1,5 percent copper. Assays of 125.4. tons or or.
shipped to the ldaho Springs Sampling Works in 1934-3> yielded 0.Z20
2.10 oz gold per ton (generally slightly less than halt an ounce pe:
ton) and 0.98 to 15.60 oz silver per ton.
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Ship Ahoy mine (H-I1I, 10)
Development,--Shaft 320 feet deep; 470-foot drift adit.

Veins.=--Ship Ahoy vein: Strikes N, 85Y E., dips about 70° NE,;
joins Framklin vein to west.

Wallrock.--Microcline gneiss, biotite gneiss, and albite grano-
diorite porphyry.

Vein minerals.--~Galena, sphalerite, pyrite, tennantite, quartz,
rhodochrosite, and barite,

Ore bodies.--Ore probably localized where strike of the vein
changes from nearly east to southeast.
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Silver Age adit (H-11, 11)

The Silver Age adit, in Silver Age Gulch (fig. 1), probably was
opened 4 few years after the discovery of the Franklin-Silver Age vein
in 1865 (Bastin and Hill, 1917, p. 292). The adit wdas mined inter-
mittently afterward until 1946,

U.>. Bureau of Mines recorded a total of 16,168 tons of crude orec
and 2,17u tons of concentrates shipped from the Silver Age, French Fiuy,
and Franklin mines during 1902-51. This ore yielded 4,905 oz gold,
315,747 oz silver, 59,086 lbs copper, 2,345,423 lbs lead, and 926,89
lbs zinc., At 1954 metal prices this ore would have a value of abour
$947,000, OUre produced from the French Flag-silver Age-Franklin lod:
vefore 1Y0U reportedly exceeded $3 million in value. U.5. Mint recordec
(Kimball, 1886-1889; Leech, 1890-1893) that in 1887, 1888, and 1891 the
si1lver Age mine produced 2,428 oz gold, 126,207 oz silver, and 32¢,00u
ivs leud, In 1887, 1888, and 1890 the Franklin (Nos. 73 and 87) produce
Sbo oz gold, 59,351 oz silver, and 450,685 lbs lead.

The silver Age adit (fig. 39) extends 2,700 feet on a genera:
N. 80° W. beuring. The accessible parts of the adit are shown or
tigure 70. A branch drift, now caved, is driven into the south wall ¢
the tunnel 100 feet from the portal and follows the South Silver ag.
veln. Extensive stoping was done above tnis branch drirt (Bastin a:
dill, 1917, p. 293). Most of tne overhead stopes 385 to 640 feet rr--
the portual (fig. 7U) are on tne South silver Age vein. At 670 treet rrc
the portal, 4 crosscut north connects with a drift on the Ship Ahov vei...
The drift on the Ship ahoy vein is caved Y1 feet west of the crosscu:
but is known to connect to the Freighters Friend sixth level about 2.00"
feet to the west. The Freeman shaft passes through the Ship Ahoy dri::
about 110 feet west of the cave,

The main workings along the North and South Silver Age veins are
largely in a quartz monzonite porphyry dike whose strike is parallel tc
that of the veins. The hanging-wall contact of the porphyry dike is
exposed in the 670 crosscut and in the south drift dbout 40 feet east
of the cave, Biotite-quartz-plagioclase gneiss is the dominant rocw
north of the main quartz monzonite porphyry dike. This rock strikes
eastward and dips moderately steep to the north.

Three principal veins, the South Silver Age, North Silver Age,
and the sShip Ahoy, are developed by the Silver Age adit. They are part
of the throughgoing J. L. Emerson-Gem vein system.

The North Silver Age vein, which strikes about N. 80° W. and dips
about 58° NE., has been developed in the Silver. Age adit where it ranges
from 8 to about 30 inches in thickness, and to the east by the silver
Age shaft, the French Flag mine, and the Gold Medal adit. Many veinlets
and barren fractures branch from the vein into both the hanging wali
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and fuotwall. Those that extend into the footwuall locally contain as
much as 12 inches of quartz, galena, and sphalerite. The North Silver
Age vein where exposed consists largely of fractured, bleached, and
silicitied quartz monzonite porphyry impregnated with pyrite. About
300 feet from the portal, stringers of gray quartz, fine-grained galena,
and sphalerite cut the silicified and altered porphyry.

The South Silver Age vein splits from the North Silver Age vein
95 feet from the portal, and reenters the workings 385 feet from the
portal (fig. 70). The vein strikes about N. 80° W., dips 40°-68° Ni.,
and ranges from 6 to 30 inches in thickness. As the stoped parts are
caved or lagged, little is known of the mineralogic character of the
vein. Wnhere exposed about 540 feet from the portal, the vein is 2%
inches thick and consists of pyrite-bearing, silicified porphyry tho:
is traversed by several l- to 2-inch-thick veinlets of quartz. fine-
grained galena, sphalerite, and sparse pyrite.

A barren, silicified l-foot-thick breccia zone is exposed in ti.
crosscut to the Ship Ahoy vein and in a short drift to the east, 1
intersects a west-northwest-trending vein, probably the North Silve:
Age vein.

The Ship Ahoy vein, which strikes east and dips 60°-70° N., dappear
to join the North Silver Age vein in the drift west of the crosscut. an.
also is developed by the 5Ship Ahoy mine to the east and by the Freema:
mine to the west, The vein has been stoped over almost its ent::
length in the accessible workings. West of the crosscut trom tne osoui..
Silver Age vein (fig. 70), the Ship Ahoy vein consists or abundant i- t.
4-inch-thick veinlets of pyrite, galena, sphalerite, rnodocnrosi:c
barite, and quartz that traverse 18 inches of silicified waliirock. 1r
rhodochrosite forms combs on the veinlet walls, and the sulfides an.
barite fill the centers. The galena, sphalerite, and barite are lavercc
so that galena is concentrated on the footwall of the fracture anc
barite and sphalerite on the hanging wall. Vuggy ore from the same veir
on the Freeman mine dump, a short distance west of the accessible work-
ings, contains a little tennantite, siderite, quartz, and barite. Orc
from the upper parts of the vein contained $100 to $150 worth of silver
per ton (silver value 1867--$1.33 per oz) (Hollister, 1867, p. 70).

This high silver content was undoubtedly a result of secondary enrich-
ment. However, no evidence of enrichment at the tunnel level was noted
by us or by Bastin and Hill (1917, p. 293).

Assays from the Idaho Springs Sampling Works of 1,374 tons of
galena-sphalerite smelting ore shipped from 1888 to 1910 show 0.05 to
1.52 (avg 0.146) oz gold per ton; 4 to 161 (avg 22.73) oz silver per
ton; 38 percent or less lead; and 18 percent or less zinc; several small
shipments of pyritic ore in 1910 assayed 0.28 to 1.2 oz gold and | to
1.7 oz silver per ton (Bastin and Hill, 1917, p. 293-294).
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Silver Age shaft (H-11, 9)
Development.--Shaft 120 feet deep; levels at 80 and 112 feet.
The 80-level connects to the French Flag 180-level, and the 112-
! level connects to Gold Medal adit by a 140~foot winze.
Production.--Combined with Silver Age adit.
Veins.--North Silver Age vein: Strikes N. 80° W., dips 60° NE.

Wallrock.--Quartz monzonite porphyry.

Vein minerals.~--Galena, sphalerite, pyrite, tennantite, quartz,
rhodochrosite, barite, and siderite.

Tenor.-~-Shipments from 1888 to 1910 averaged 0.146 oz gold
and 22.74 oz silver per ton.
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Skyrocket mine (D-V, 8)
Development.--Drift-adit that bears N. 70° E.
Production.--U.S. Bureau of ilines recorded 140 tons of crude
ore and 1 ton of concentrates shipped during 1929-34 which yielded
56.32 oz gold, 640 oz silver, 56 lbs copper, 12,011 Ibs.lead, and
2,477 1lbs zinc,

Vein.--Skyrocket: Strikes N, 700 E., dips 60°-75° NW,

Wallrock.--Mainly granite gneiss and biotite gneiss.

Vein minerals.--Galena, sphalerite, pyrite, sparse copper
minerals, and abundant quartz.

Tenor.--2.99 tons of smelting ore shipped to the ldaho Springs
Sampling Works in 1934 assayed 0.48 oz gold and 10.10 oz silver per
ton, 35.00 percent lead, and 2.91 percent zinc.
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Stanley mine (D-1V, 11, 12, and others)

The Stanley mine, about a mile west of Idaho Springs, is one
of the largest and most productive mines in the district, Develop-
ment of the mine began on the Whale claim south of Clear Creek in
1864 and on the Hukill claim north of Clear Creek in 1871 (Spurr,
Garrey, and Ball, 1908, p. 341). Later, drifts were driven beneath
Clear Creek, establishing that both claims are on the same vein
system, and in 1878 the Whale and Hukill Companies were consolidated
into the Stanley Mine Company.

U.S. Bureau of Mines recorded 10,480 tons of crude ore and 1, 36¢
tons of concentrates shipped during 1901-52, which yielded 8,541 oz
gold, 136,337 oz silver, 194,059 lbs copper, 518,045 lbs lead, anc
52,944 1bs zinc. Nearly half of the total tonnage was shipped in
1901-02, and the pre-1900 production apparently far exceeded the post-
1900 production. The mine yielded ore worth an estimated $3,600,00.
before 1908 (Spurr, Garrey, and Ball, 1908, p. 341l), and U.S5. Miu:
recorded 3,079 oz gold produced in 1892 alone (Leech, 1890-1895;.

The mine workings are on both sides of Clear Creek (fig. 1; fig. 71
and include three shafts--the main Stanley (Gehrmann) (D-IV, 1l). tu:
Golden Link (D-1V, 24), and the 0Old Stanley (D-V, 2)--and five princiu..
adit levels--the Golden Link (D-1IV, 27), York (D-1V, 26), Whale (b-1V, i_,
road (D-1IV, 12), and Hukill (not shown on fig. 1l). Seven levels have
been driven from the main Stanley (Gehrmann) shaft, whnich is 620 tec.
deep and extends below the seventh level. The Golden Link shart 1is
670 feet deep and connects to the main mine workings. The Old >taniev
shaft is about 150 feet deep and connects to two levels, each about
150 feet long. North of Clear Creek, the mine is opened by the Hukili
adit and by raises that connect to the levels from the main Stanley shaft.
The vein has been extensiveiy stoped from all levels between the Whale
level and the sixth level (fig. 72). 1In 1954, only the road level and
parts of the Whale and York levels were accessible,

The Precambrian wallrocks of the mine are amphibolite, pegmatite,
granite gneiss, biotite gneiss, and biotite-muscovite granite (fig.
72). On the road level amphibolite and pegmatite are dominant; on
the York level biotite gneiss is more abundant. Much of the pegmatite
in the mine contains large laths of biotite, and locally is abnormally
radioactive (as much as 0.2 Mr/hr). These rocks are tightly foldec,
strike generally northeast, and dip 459-750 Nw,

Tertiary intrusive rocks are dikes and lenses of quartz bostonite
porphyry and biotite-quartz latite (fig. 72). Quartz bostonite por-
phyry is exposed on the road level on the south wall of the Joker
vein and is cut by the Stanley vein about 150 feet east of its junc-
tion with the Joker vein. Bodies of biotite-quartz latite porphyry
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are exposed along much of the road level and at one place on the Whale
level, They are lenticular and have irregular walls. The biotite-
qudartz latite porphyry tends to follow the Stanley vein, but was
emplaced after the sulfide mineralization, for it includes fragments of
the vein and locally cuts across the vein, The biotite-quartz latite
porphyry locally is cut by postmineralization breccia,

Wallrock alteration appears to have been relatively weak. Pegmatite
is nearly fresh immediately adjacent to the veins, and amphibolite, which
is extensively altered in most mines in the district, is only weakly
altered here,

The Stanley mine develops part of a major vein system that extends
about 5 miles northeastward across the center of the ldaho Springs
district, from the Greenback shaft to the Edgar Extension adit (fig. 1}.
The vein system in the mine area is composed of three or more discon-
tinuous en echelon veins, most of which are interconnected by branch
veins. The en echelon veins themselves may consist of one or several
vein elements., The three principal veins in the accessible workings
are the Stanley proper, the Joker, and the Crocket. The Stanley vein
strikes about N. 40° E. in the first 1,000 feet of the road level, whence
it swings to a N. 700 E. strike. The vein dips 50°-80° NW. About 1,90°
feet from the portal the Stanley vein is joined from the east by the
Joker vein, which strikes more easterly and is nearly vertical. The
attitude of the veins is such that their junction plunges about 35% w.
The Stanley and the Crocket veins join near the portal of the road leve.
(Spurr, Garrey, and Ball, 1908, p. 342). We did not see this interse:-
tion, as these workings were lagged in 1954. The Crocket vein reportea:
strikes N. 579 E. and dips 80° NW.--more easterly and steeper than tnc
Stanley at this place--so that the vein intersection should plunge to-tn:
west,

Where composed of one vein element, the Stanley vein is as much as
6 inches thick, but more commonly it is composed of 3 or more close-
spaced elements. Much of the vein is brecciated parallel to its length
in zones as much as 4 feet thick and consists of angular to rounded
fragments of wallrock and vein material, which are embedded in a poorly
to moderately well consolidated matrix. At places there is evidence ol
recurrent brecciation. Locally the included fragments of vein material
are sufficiently numerous to constitute ore, but more commonly the post-
mineral brecciation served only to lower the grade of the ore by diluting
it with wallrock.

The Stanley and Joker are pyritic lead-zinc veins. Data on the
Crocket mine suggest that the Crocket vein is a pyritic copper vein,
The important ore minerals in the Stanley vein, 1in approximate order
of decreasing abundance, are pyrite, galena, sphalerite, and about
equal amounts of chalcopyrite and tennantite, A trace of enargite 1is
intergrown with tennantite, Native gold, associated with the base-
metal sulfides and sulfosalts, was found in three polished sections
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of ore. Coffinite and associated pitchblende occur at one locality.
Secondary covellite was found only in one specimen., Quartz is the
dominant gangue mineral, and ankerite and siderite are sparse.

Coffinite and associated pitchblende occur on the rodd level
about 2,435 feet southwest of the portal (fig.72) (Sims and others,
1963, p. 106-107), the only known occurrence of coffinite in the
ldaho Springs dnd adjacent districts. These urdnium minerals are
in a zone of abnormal radiouctivity thdt extends about 60 feet along
the vein. Chip samples taken at 5-foot intervals assayed 0.003 to 0.2
percent uranium (analyses by J. W. Patton ano J. L. Siverly). "A raise
driven on this part of the zone showed that the radioactivity extendec
only 10 feet above the level' (Sims und others, 1963, p. llo,.

The coffinite was identified by X-ray powder methods and tn-
pattern contained strong, sharp coffinite lines and weaker mo:.
diffuse uraninite lines, Viewed in hand specimens, the coffinit:
is finely botryoidal and coats pyrite. On polished surfaces tn:
coffinite is seen to be intimately laminated with pitchblende anc
is associated with fine-grained pyrite, colorless sphalerite, anc
a carbonate mineral., These minerals fill fractures in the sulfiu-
ore of the Stanley vein and are clearly younger than the sulfice
ore.

A few typical assays of smelting ore shipped from the Stantie
vein during 1919-34 follow:

Ounces per ton Percent
Year Tons Gold Silver Copper Lead Zinc
1919 0.92 0.66 9.30 0.30 16.50 3.25
1920 8.17 .34 13.55 .45 14.63 3.90
1921 5.29 .19 18.95 1.30 8.08 4.95
1922 1.27 1.06 23.50 1.15 8.56 4.80
1934 4,97 .87 9.60 1.20 6.30 1.26

The vein system, as developed in the Stanley mine, follows raults
for which a thrust component of movement may be inferred. Although
movement must have taken place at several stages in the history of the
vein system, actual displacements of the wallrocks along the vein
fissures were not determined. The hanging wall probably moved up
relative to the footwall, resulting in the development of open space
along the relatively flat parts of the vein fissure. The vein is most
extensively stoped on its flatter parts regardless of strike changes.
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Some of the best ore occurs at the vein intersections (spurr,
Garrey, and Ball, 1908, p. 348). A large body of high-grade ore
reportedly occurred at the junction of the Stanley and Joker veins,
and another ore shoot was located at the junction of the Stanley and
Crocket veins. Because the Joker and Crocket veins are steeper and
strike more easterly than the Stanley vein, the ore shoots should
plunge at medium angles to the west. The largest part of the ore in
the mine occurred in those parts of the veins that were not subjected
to multiple postmineralization brecciation (Spurr, Garrey, and Ball,
1908, p. 348).
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Summit mine (E-II1I, 6)

Development.--A drift-adit (not shown on fig 1.) and a shaft
just outside the portal.

Production.--U.S. Bureau of Mines recorded 494 tons of crude
ore shipped in 1910, 1916, and 1932-35, yielding 397.05 oz gold,
354 oz silver, and 323 lbs lead.

Vein.--Summit: Strikes N. 52° E., dips 67° N,; vein is
southwest extension of the Shafter vein.

Wallrock.--Biotite gneiss and granite gneiss,

Vein minerals.--Pyrite, copper minerals, sphalerite, galensa,
and quartz,
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Sun and Moon mine (G-11, 3, 4, 22)

The Sun and Moon mine is on the ridge at the head of Gilson Gulch.
The workings were inaccessible in 1954 and most of the following has
been taken from Bastin and Hill (1917, p. 289).

U.S. Bureau of Mines recorded 68,354 tons of crude ore and 4,001
tons of concentrates shipped during 1902-21 which yielded 30,752 oz
gold, 396,232 oz silver, 498,190 lbs copper, 1,292,814 lbs lead, and
300,858 1lbs zinc, The pre-1912 yield of the Sun and Moon mine was
about $2,000,000 (Bastin and Hill, 1917, p. 289), at least $200,000 c:
which was from the Garden shaft (Callbreath, 1899, p. 151).

The mine openings include three shafts--the Minott (G-I11, 22), the
Sun and Moon (G-1I, 3), and the Garden (G-1I, 4)--and numerous drifts
and stopes (figs. 73, 74).

Most of the mine workings are probably in microcline gneiss, bu:
the Minott shaft is collared in albite granodiorite porphyry. Biotite
schist (probably the biotite-quartz-plagioclase gneiss of this report:
is predominant on the Argo tunnel level (Bastin and Hill, 1917, p. 28%:.

The Sun and Moon vein strikes about N. 60° E. and dips about 5C¢
NW. On the Argo tunnel level it is nearly barren and consists largei-
of fractured, silicified, and pyritized wallrock and local massiv:
veins of pyrite (Bastin and Hill, 1917, p. 289). Within the ore snoot
(figs. 73 and 74) the vein contains abundant sphalerite, galena,
chalcopyrite, and tennantite. A total of 836 tons (54 lots of smelting
ore) shipped in 1908-09 contained 0.40 to 8.25 (avg 1.31) oz gold per
ton; 3.8l to 37.7 (avg 14.5) oz silver per ton; less than 1.5 percent
to 6.9 percent copper; 13 percent or less lead; and 8 percent or less
zinc,

The Sun and Moon vein is intersected just east of the Sun and Moor
shaft by the Moon-William Penn vein (fig. 73) which strikes about
N. 85° E. and dips 60° NW. Ore from the dump of the William Penn shaft
consists largely of sphalerite and galena.

The principal ore shoot in the mine (figs. 73 and 74), a large ore
body that plunges about 55° N. 40° E., yielded nearly all the productioci.
from the Sun and Moon vein, The ore shoot was probably localized at tns
junction of the Moon-William Penn vein with the Sun and Moon vein, for
this junction plunges about 50° N. 40° E.
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Syracuse mine (D-IIIL, 5)

The Syruacuse mine is on the southeast side of Oro Gul¢h at an
altitude of 8,081 feet. Although production data are not available for
the mine, a small amount of ore was produced during 1891-94 (Bastin and
Hill, 1917, p. 365).

The mine is opened by a drift adit which is caved 1,040 feet from
the portal (fig. 75). The Morning Star shaft (D-IIl, 6) passes through
the level 90U feet from the portal.

Biotite gneiss and amphibolite are the dominant wallrocks, ana
pegmatite, microcline gneiss, 4nd biotite-muscovite granite also are
present (Iig. 75). A biotite-rich pegmatite exposed between 180 and
220 feet Ircwm the portal has a maximum radioactivity of 0.17 Mr/n:.
The wallrcths strike northeastward, dip northwest, and are localiv

deformed :r small chevron folas, the axes of wnhich plunge gentiv
S. 55°-7C° =
The -2:: is driven on the Syracuse vein. To the northeast of the

adit work.n.= this vein is known as the Morning Star vein, and to tne
southwest -t may be the equivalent of the MAB vein (fig. 1). Abou:
370 feet :-.- - the portal (fig. 75) the Syracuse vein is cut and ofrsc-
by a nort -:st-trending fault,

The :-t scuse vein strikes N. 40%-75° k., averaging about N. 55 ...
and dips -.~-70° N.; it is subparallel to tne wallrock foliation. Mos
of the ve:~ consists of a single vein element, but locully it spli:

into seve::l branches, The vein is as much as 18 incnes thick anc :
thicker w::r=2 it strikes more easterly thuan normdal. Locally. especic.

in the nc::inz2astern part of the main drift, the vein grades intn parr.

gouge-fi. := fissures. The Syracuse vein contains «bundant quartz anu
pyrite. .- the thicker parts, the vein contains fine-grained quartz and
pyrite cu: - r veinlets of quartz, pyrite, and base-metal minerals.

Chalcopvr = . tennantite, and trace amounts of sphalerite and enargite
were seer .= a polished section.

Anal :¢: (by 5. P. Furwan, D, L. Skinner, and James Wahlberg) ot
selected -.—~les of the early pyrite-ricn part of the vein (Sy2-1 and
Sy2-2b) < - of the base-metal-bedaring part of the vein (Sy2-24) follow:

Ounces per ton ) Percent
Field No. Gold silver Copper Lead Zinc
Sy2-1 0. 24 U.06 0.0l 0.47 0.47
Sy2-24 .94 4. 360 4,73 .39 .54
Sy2-2b L4 .ob .0l .32 .32
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The fault exposed in the drift strikes N. 452 W., dips
67°-84° NE., and consists of several subparallel gouge-filled
fractures. Near the northwest face of the drift some pyrite 1is
disseminated in the gouge along the footwall. The northwest-
trending fault crosses the Syracuse vein and displaces it; the
northeast part of the Syracuse vein has been shifted about 10
feet to the southeast with respect to the southwest part (fig.
75). As two sets of slickenside-striae are on the fault walls,
one set plunging 35°-50° SE. and the other plunging nearly
downdip, two directions of movements probably took place obp
the northwest-trending fault--a right-lateral diagonal slip
followed by a minor dip-slip.
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Tigris adit (G-IIX, 6)
By A. E. Dearth and P, K, Sims

The Tigris adit, on the east side of Seaton Gulch, trends S. 50° E.
400 feet and crosses four veins--Vein A, Vein B, the Ottawa(?) vein, and
the Esmeralda vein--on which drifts have been driven (tig. 76). The
production from the mine is not known, but extensive stopes are present
on the Ottawa(?) vein and the Esmeralda vein, and a small stope 1is on
Vein B. A shallow shaft from the surface bottoms in the drift on Vein i.

The country rocks, largely biotite gneiss and small bodies af
pegmatite, are folded along axes that trend N. 55 L.

The veins, although grossly similar, vary in width ana pronortion:
of contained ore minerals. All veins except the Ottawa(?) vein ar-
subparallel to the fold axes and foliation of the country rocks. Vein &
strikes N. 70° E., dips 70°9-80° NW., and consists predominantly of 4 t-
6 inches of gray quartz containing disseminated pyrite, and some goug-.
Vein B strikes about N. 50° E., is nearly vertical, and consists ot 6 te
8 inches of quartz and gouge, throughout which pyrite and sparse cnaic--
pyrite are disseminated. The Ottawa(?) vein strikes N. 85% &., civ:
759-80° N., and ranges from 2 to as much as 30 inches in thickness.
consists of silicified fragments of wallrock and irreguiar patcnes ¢
quartz, pyrite, sparse chalcopyrite, and rare galena, The walls a.
locally coated with chalcanthite and epsomite. The Esmeralda ve:
apparently the largest and richest of the veins, strikes N. 50~ k., aic
85° NW., and ranges from 6 to 18 inches in thickness. It consist
principaily of disseminated sulfides in fractured and sheared wallroc...

A thin layer of carbonate, probably rhodochrosite, occurs on the footwai..
Malachite, chalcanthite, and epsomite locally coat the mine wali..
Numerous unimportant inch-wide veins of quartz and pyrite were cut in

the crosscut.

-
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Tom Boy adit (G-III, 15)

Development.--Short drift adit.

Veins.--Tom Boy: Strikes N. 60°-80° E., dips

68°-81° NW., about
parallel to the wallrock foliation.

Wallrock.--Granite gneiss.

Vein minerals.--Pyrite, quartz.
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Torpedo mine (D-v, 9)

The Torpedo mine is on the south side of Spring Gulch about 1 1/4
miles west of its mouth. The mine workings' consist of an adit that
bears southwest and an aggregate of more than 2,200 feet of drifts and
crosscuts (fig. 77). About 1,050 feet from the portul the adit branche:

into two crosscuts, one extending 650 feet northwest, and the other
extending 250 feet south.

U.5. Bureau of Mines recorded 51} tons of crude ore and 1 ton of

concentrates shipped in 1901, 1915, and 1918 that yielded 12,02 o=z
gold and 121 oz silver.

Interlayered pegmatite, granite gneiss, amphibolite, and bioticte
gnelss are the dominant wallrocks. A thin layer of microcline gnewys
cut by two conformable dikes of bostonite porphyry is exposed in tn-

northwest crosscut. These rocks strike uniformly northeast and dip
steeply rorthwest.

Three veins are exposed in the mine. One is followed by the adi-
from 470 o 650 feet from the portal; it strikes N, 63° E., and diu.
65° NW., :nd consists of an inch of galena, quartz, and pyrite.
winze, >-. feet from the portal, was sunk on this vein. The Skyrockr-
vein, exr:sed in the northwest crosscut, strikes N. 63° E., dips 54°
Nw., ana consists of 1/2 inch of galena, sphalerite, pyrite, ana quarg..
The wides: vein in the mine, probably the southwest extension of tn.
Little CL: vein, is exposed in the workings at the end ot tne sout:
crosscut. This vein strikes N. 63° E., dips 60°-80° NW., and consaist.
of 4 to .: inches of altered and pyritized wallrock and gouge. The vei:
is stopec it the end of the soutn c¢rosscut, but the drift along the ve:
is caved. >Spurr, Garrey, and Ball (1908, p. 350), probably in reterenc:
to this v:in, stated "The lead, where mineralized, consists in the mair
of dark-gray quartz, inclosing small masses of galena, sphalerite, ana
pyrite. -owever, small veinlets of telluride ore have also been founc."
Kadon gas vas encountered in the mine, but its source was not founa,

The averz:: background radioactivity is about 0.2 Mr/hr.
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Treasure Vault mine (G-III, 10 and 11)
By P. K. Sims

The Treasure Vault mine, noted for its high-grade gold ore, is on
the hill between Virginia Canyon and Buttermilk Gulch, about 3/4 mile
north of Idaho Springs. The mine workings consist of a 125-foot shaft
(G-111, 11), with levels at depths of 75 and 120 feet, and a drift adit
(G-111, 10), which connects to the west end of the lower (120-foot)
level of the shaft by a 50-foot inclined raise (fig. 78). 1In 1955 only
a part of the adit was accessible (fig. 78). The inaccessible workings
shown on figure 78 were taken from an unpublished map prepared by
E. S. Bastin in 1914,

Ore valued at about $100,000 has been taken from the mine; most of
the values were in gold. U.S. Bureau of Mines recorded 8,289 tons of
crude ore and 120 tons of concentrates shipped during 1902-37 whicn
yielded 4,351 oz gold, 8,077 oz silver, 17 1bs copper, 2,793 lbs lead,
and 686 lbs zinc.

The wallrock is mainly microcline gneiss containing many thin
layers of biotite gneiss and amphibolite and irregular, generally thir
bodies of pegmatite. The rocks are tightly folded along northeast-
trending axes, and dips of both limbs are steep. Individual folds are
too small and numerous to show on figure 78,

Three principal east-northeast-trending veins, connected by flat
cross veins, are in the mine on the adit level (fig. 78). The two
southerly veins are subparallel to the fold axes and the foliation oi
the wallrocks. The main veins are grossly similar in mineralogy anc
consist of chalcedonic quartz, gouge, purple fluorite, calcite(?),
and sparse pyrite. Pyrite is more abundant in the wallrocks than i
the veins., The fluorite 1is largely present as vug fillings. Above
a depth of 125 feet, free gold and gold telluride, probably sylvanite,
are locally present. All veins are narrow, and sulfides are rarelv
visible,

The Treasure Vault vein, the principal vein in the mine (fig. 78),
strikes N, 70°- 759 E., aios 259-58° N., and cuts across the structure
of the wallrock. It was worked on all levels and was followed by the
shaft between levels. Where exposed on the adit level, it is 1 to 6
inches thick and consists of bluish-gray chalcedonic quartz veinlets
that cut pyritized and si.icified wallrock. According to unpublished
notes by Bastin in the files of the U.S5. Geological Survey, the vein
consists of two veinlets c¢f quartz separated by about 4 feet of
slightly altered wallrock near the crosscut to the raise.

A subparallel vein, rerein called the South vein, is exposea
about 80 feet south of the Treasure Vault vein on the adit level., It
strikes about N, 75° E. ars dips 839-85° N. The fracture is barren
at most places but locell: contains as much as 3 inches of
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white, chalcedonic quartz with sparse cubes of pyrite. This vein,
according to Bastin and Hill (1917, p. 300), "joins the Treasure
Vault vein on the upper (75-foot) level about 90 feet east of the
shaft and diverges from it westward." Grab samples from the South
vein containing visible pyrite and quartz assayed 0.02 oz gold and
0.18 oz silver per ton, and 0.04 percent equivalent uranium (analyses
by E. C, Mallory, Jr., and C. G. Angelo).

A third vein intermediate between the Treasure Vault and South
veins (fig. 78), strikes about N. 70° E. and dips 70°-75° N, 1In
the adit it is a l- to 2-inch-thick zone of crushed and altered
wallrock containing local thin stringers of cryptocrystalline quartz
and sparse pyrite. It probably connects with the South vein immed-
iately west of the Treasure Vault adit crosscut,

Flatly dipping cross veinlets connect the three main veins.
They consist of gouge and at places massive pyrite; base-metal suil-
fides are absent. Their relation to the main veins is poorly under-
stood. According tc Bastin and Hill (1917, p. 301), they locally
cut the intermediate vein and the South vein, but the flat vein.
observed by Sims on the adit level are cut and slightly displacec
by both of these veins.

Most of the ore came from the so-called Machol stope which is
ad jacent to the shazt. It extended from the 125-foot level to ths
surface, Some ore was extracted from a stope on the adit level, no-
inaccessible (fig. 78). The main ore body appears to be at anc
immediately west of the intersection of the Treasure Vault vein witr
the steep South veir, but this cannot be proved. According to Bastir
and Hill (1917, p. ZJ1) and George Collins (written communication),
the high-grade ore c:ccurs in the steep veins and also in the flatte-
cross veins, These men noted that some of the richest ore was founc
near the intersecticn of the steep veins and flat veins, In some
of the richest ore, native gold, is locally associated with a silver-
colored telluride. These minerals form irregular films on fracture
surfaces near the f_at veins, and veinlets as much as 1/4 inch thick
that cut brown-staired altered wallrock. Collins reported that con-
siderable sphalerite and galena occur in the Treasure Vault vein
east of the Machol stope on the 75-foot level east of the shaft,
and that gray copper probably also occurred in the high-grade part
of the vein.

The tenor of tk-e ore varied greatly; some of it contained as

much as 12 oz gold p.or ton, but most of it assayed 1/2 to 1 1/2
oz per ton.
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Tropic (Trojan) mine (G-11, 17)

Development.--Inclined shaft and at least seven levels; third level
connects to Tropic adit,

Production.--Mine produced ore worth $250,000 before 1899 (Callbreath,
1899, p. 210); ore yielded 391 oz gold, 42,643 oz silver, and 86,060 lbs
lead during 1887-92 (Kimball, 1886-1889; Leech, 1890-1893).

Vein.--Tropic: Strikes N. 80° E., dips 65° N., and ranges in .thicknesc
from 1 inch to 6 feet; vein is a nanging-wdll branch from Seaton vein.

Wallrocks.--Microcline gneiss,

Vein minerals.--Galena, sphalerite, chalcopyrite, tennantite, anc
quartz.

Tenor.--Rich in silver; samples assayed 0.19 to 1.6 oz gold and 21.:

to loY oz silver per ton, and as much as 4.1 percent copper, 20.9 percen:
lead. and 23 percent zinc.

197



Tropic tunnel (G-1I11, 5)

The Tropic tunnel, near the head of Buttermilk Gulch, was driven

in 1900, and the veins it intersected were worked intermittently until
1935.

U.S. Bureau of Mines recorded 735 tons of crude ore and 12 tons
of concentrates shipped during 1902-35 which yielded 375 oz gold,

35,158 oz silver, 17,941 lbs copper, 99,016 lbs lead, and 64,066
lbs zinc.

The tunnel (fig. 79) bears N. 8° W. for about 1,570 feet and is
almost vertically above part of the Argo tunnel. Drifts have beer
turned on the Queen, Pine Shade, Tropic, and Gem veins. The Pine
Shade drift connects to the sixth level of the Pine Shade mine, the
Tropic drift connects to the third level of the Tropic shaft, and
the Gem drift connects to a stope of the Gem mine, All these workings
were inaccessible in 1954, and most of the following description is
from Bastin and Hill (1917, p. 297-298).

The southern 1,000 feet of the tunnel cuts biotite gneiss The
tunnel then crosses 170 feet of pegmatite, 260 feet of microclins
gneiss, and 100 feet of biotite gneiss. The northern part of ti.
tunnel is in microcline gneiss. A dike of bostonite porphyry. 4%
feet thick, is exposed immediately south of the Pine Shade drir:i.

The Queen vein, which strikes N, 80° E. and dips 70Y N., hs:
been developed a short distance east and west of the tunnei, 1¢ .
about 5 feet thick, and consists of numerous, nearly barren. tracture:
in silicified, pyritized, and crushed wallrock.

The Pine Shade vein, which strikes about N. 80° w,, and aic
49°-62° NE., and which is the eastward extension of the Seaton vei...
has been developed 100 feet to the east of the tunnel and to the
Pine Shade shaft on the west. It averages about 30 inches in thickness,
and consists of dark-gray quartz, pyrite, galena, sphalerite, and
chaicopyrite. Locally the ore has been brecciated and partly recemented

by wnite quartz. The wallrock is silicified and contains disseminated
pyrite.

The Tropic vein, which strikes N. 70° E., dips 70°-75° NW., has
been developed as far west as the Tropic shaft and 20 feet to the east.
1t averages about 2 feet in thickness. Two to 4 inches of gouge com-
monly lines the hanging wall, below which is altered wallrock traversed
by veinlets of sphalerite, galena, tennantite, chalcopyrite, and pyrite.

The Gem vein, which strikes west-northwest and dips north, is
near the face of the tunnel. It is at-least 20 feet thick. The drift
foliows the footwall of the vein, which consists of crushed, altereq,
and pvritized microcline gneiss that is traversed by numerous veinlets
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percent copper, 6.5 percent ifeu. .
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Two Brothers -tunnel (k-11, 8) and Bald Eagle mine (E-1I1, 9)

The Two Brothers tunncl is on the west side of Virginia Canyon
dbout 2 miles nortn of Lduho Springs, and the Bald Lkagle shaft is 450
feet N. 70° W. from the portal of tne Two Brothers tunnel (fig. ).
The shatt connects to the tunnel ot a deptn of about 120 feet vias the
main Bald kagle drift (figs. 80, 41). In 1954 thesce workings were
accessible only through the Bald bagle shaift, but in 1955 the tunnel
was reopened by the Bald Eagle Mining Co., and mining was resumed on
tne Bald Eagle vein,

The history of the Two Brothers tunnel prior tc 1934 is not
completely known, but extensive stoping nhad been dore on the Bald Eagle
and Specie Payment veins. U.S. Mint reports for the years 1887, 188E,
and 1891 (Kimball, 1886-1889; Leech, 1890-1897) and sampling-works
assays aated 1888, 1889, and 1925-35 show that the vein was minead 1ir
the edarly days of the district and at various times since then. From
1955 to 1960 the Bald Eagle vein, worked from the Two Brothers tunnei,
was by far the largest producer in the district, yielding a totul o~
$906,000 at 1955 metal prices. Recent production data compiled by tn.
J.S5. Bureou of Mines follow:

Crude ore

shipped Gold Silver Copper Lead Zinc
Year (tons) (ounces) (ounces)  (pounds) (pounds) (pounds)
1955 1,000 149 2,048 4,500 36,500 6,100
1956 7,844 4,379 35,798 85,800 579,300 e=ea-
1957 7,673 3,947 29,121 75,700 639,200 = =e---
19506 6,375 1,141 18,616 44,100 457,900 ==---
1959 6,080 1,588 22,235 52, 300 385,300  -----
Total 28,972 11,204 107,818 262,400 2,098, 200 6,100

The Two Brothers tunnel bears west-northwest to north-northwest, is
about 2,500 feet long, and intersects the main drift on the Bald Eagle
vein 480 feet from the portal (figs. 80 and 81). Workings on the Specie
Payment vein, near the face of the tunnel, connect to the Diamond Joe
adit through stopes above the Two Brothers tunnel.

Microcline gneiss is the dominant wallrock in the mine, and biotite
gneiss is exposed at the sharp bend about midway in the Two Brothers
tunnel (fig. 80) and along the westernmost part of the Bald Eagle drift
(fig. 81). These exposures of biotite gneiss are at the bottom of the
thick layer of this unit that caps Bellevue Mountain. In addition,
small bodies of amphibolite and pegmatite are exposed in many parts of
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the workings. In the vicinity of the Bald Eagle drift the rocks strike

generally northeast and dip northwest at flat to medium angles. Toward

the western end of the Two brothers tunnel, the rocks are warped by many
terraces and monoclines that trend north-northeast.

Four veins are developed by the tunnel and shaft: the Bald Eagle
vein (fig. 8l), a thin east-trending vein that is followed by the
tunnel for a distance of 490 feet (vein A, fig. 80), a thin unnamed
vein cut 540 feet from the tunnel face (vein B, fig, 80), and the Specic
Payment vein,

Bald Eagle vein,

The Bald Eagle vein is the westward continuation of the Lake veir
and has been extensively stoped (fig. 81). The vein strikes N. 459-70° o
and ranges in dip from nearly vertical to less than 40° N. Relativeiy
steep dips are common in the eastern half of the main Bald Eagle drif:
and flatter dips are typical in the western half, The vein steepen-
upward and flattens downward from the main drift. A similar flattenin;
in depth is shown by the vertical projection of the Lake vein from tn«
surface to the Big Five tunnel about 1,000 feet to the northeast. Therc
the flattening occurs about 100 feet lower (about 8,600 feet alt.) than
in the Bald Eagle drift (about 8,700 feet alt.). These relations indicat:
that the Bald Eagle vein flattens in depth along an axis that plunge.
gently northeastward.

The Bald Eagle vein is an excellent example of a composite pvrzi..
lead-zinc vein and exhibits much evidence of recurrent movements beroc:.
during, and after mineralization. Sphalerite, galena. tennantite
chalcopyrite, and pyrite occur in pods, veinlets, and ''trunk’ veir
locally more than a foot thick that traverse a wide zone of fracturecc
silicified, and pyritized wallrocks. Brecciated, silicified, an.
pyritized wallrocks are traversed by veinlets of quartz and pyrite, which
in turn are cut by veinlets of base-metal minerals; in turn all of thesc
materials are locally granulated and incorporated in gouge.

The proportions of quartz and pyrite to base-metal sulfides anc
sulfosalts are variable. Quartz and pyrite are dominant along tae
eastern part of the drift where the zone of brecciated, silicified, anc
pyritized wallrocks is as much as 8 feet thick. Southwestward, veinletrs
of base-metal minerals become more continuous and thicker, and the zonc
of silicified and pyritized wallrock becomes thinner (fig. 81).
Sphalerite and galena are the most abundant base-metal sulfides, and
their proportions are also variable. Tennantite is next in abundance,
and chalcopyrite generally is present in only minor quantities. Smal.
amounts of covellite, marcasite, pearceite, native gold, and a carbonat:
mineral (probably siderite) also occur in the ore.
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The Bald Eagle vein fills a right-lateral fault having some

evidence of a normal dip-slip component of movement during the latest
stage of mineralization. The contact between the biotite gneiss and
the microcline gneiss in the western part of the drift has been
shifted about §0 feet; the northwest wall moved to the northeast.
Subhorizontal slickenside-striae are common and suggest that this
offset approximates the true displacement, In addition, many cross
fractures that are filled with base-metal] minerals have the position
of tension fractures for right-lateral movements, Examples may be
seen near the southwest end of the drift (fig, 81). Veinlets of
base-metal minerals also thicken where they steepen, Suggesting that
a small amount of norma] dip-slip movement took place during or
immediately before base-metal mineralization., The suggestion for
such movement is Supported by the presence of slickenside-striae that
are oriented nearly downdip and cross the subhorizonta] slickenside-

Ore bodies apparently are largely strike control.ed
important stopes are present where the vein strikes more t
than the average. This control is consistent with the a
dominant right-lateral movement along the vein,
subordinate relatively later dip-s1l
dppear to have markedly controlled ore bodies, for much base-meta:
ore has vpeen mined on the flatter as well as on the steeper parc-
of the vein., 1In places, particularly below the drift shown or
figure ¢.. the dip-slip movement has formed many cross fractures i:
the rocks above the relatively flat bearing surfdces, and tnese Cross
fractures were filled with base-metal minerals to form minable ore,

pparently
In spite of the
ip movement, dip variations do nce

The ore bodies may be in the form of shoots,
the shoo:is 1s not known, Minor vein Structures, such as pods, splits,
and curvatures, plunge about 30° W., about parallel to the intersection
of the vein with the wallrock foliation. This moderate westerly plunge,

however, ccaflicts with the gentle northeasterly plunge of the axis
of flattexzing of the vein,

but the plunge of

U.5. bureau of Mines pProduction records for 1955-59 indicate the
average tencr of crude ore, This ore averaged 0.38 oz gold and 3.6
o0z silver per ton, 0.44 percent copper, and 3.5 percent lead., Zinc

was reportec only in 1955, but is probably about equal to lead in
abundance.

Sele:ted specimens from the Bald Eagle vein were assayed, and the
results =re shown in the tfollowing ctable, The samples were selected tc
represent contrasting types of material associated with the vein. They
include: (.  altered and pPyritized wallrock that has peen brecciated
and cemenies with quartz and pyrite, (2) veins o quartz and pyrite,

(3) veins >: base-metal minerals, and (4) gouge from the walls of the
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vein., Clearly the base-metal veins contain the highest values in
precious metals as well as the bulk of the copper, lead, and zinc. One
vein .of quartz and pyrite shows a fair amount of gold (BE-le, U.4 oz/ton),
but gold assays are much lower in most of the pyritic vein materiul,
gouge, and pyritized wallrocks. The ratios of silver to gold likewise

are much greater in most of the base-metal-rich material than in the
pyrite materials. The ratios in the base-metal-rich specimens are also
much higher than those shown by the production datu, indicating that

ore shipped from the vein 1s a mixture of both types of materidl, dand

that pyritic material is dominant over base-metal-rich materiai.

A few typical assays of smelting ore from the Bald Eagle vei
shipped to the ldaho Springs Sampling Works during 1925-35 foiiow.

Ounces per ton Percent
Tons Gold Silver Copper Lead L1
15.00 0.455 41.30 1.17 4.55 1s.0.
7.89 .21 26.07 .71 7.27 16.7¢
11.15 .67 38.87 1.32 7.09 iz2.6vu
22.94 .59 47.10 1.15 2.95 8.0.
21.82 1.02 37.60 .80 5.35 12.06
17.65 .96 33.20 .83 6.40 13.8vu
7.59 .45 16,35 2,70 2.35 13

Vein A,

The unnamed, east-trending vein followed by the tunnel from 785 to
1,260 feet is of no economic importance. It strikes east, dips 60°-80° N.,
and consists of less than an inch of quartz, pyrite, galena, and sphaler-
ite. The wallrock is altered 4 to 6 inches on either side of the vein.

Vein B.

The second unnamed vein is exposed in the spur drifts 540 feet from
the face of the tunnel. It strikes east and dips 40°-55° N. sSevera:
sinuous branches from the footwall dip 55°-70° N. The main vein is 1/Z
to 6 inches thick, and consists of quartz, fine-grained pyrite, and pods
of galena, sphalerite, and tennantite.

Specie Payment vein.

The Specie Payment vein strikes about N. 75° W., and dips 45°-65°).
It is exposed at only two places in the accessible parts of the Twc
Brothers tunnel (fig. 80). About 40 feet from the face of the tunne:
the vein consists of a wide zone of altered pyritized rock. The
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pyritized zone is cut by a 5-1inch-thick vein of chalcopyrite,
tennantite, galenua, and-sphalerite that is somewhat radioactive.
Analyses (by S. P. Furman, J. c«. Wilson, H. H. Lipp, D. L. Skinner,
and W. D. Goss) of chip samples from the impregnated zone (sample 30b)
and the vein (sample 30c¢) follow:

Percent

Laboratory Sample Width Equivualent Uranium

No. {inches) uranium
217577 30a 5.5 0.032 0.047
217578 30b 5.0 . 00> . 007
Laboratory Ounces per ton Percen:

No. Gold Silver Copper Lead L1
217577 0.64 19.78 2.37 1.86 U.so
217578 .12 .52 1.45 .Ub L.e¥

An exposure of the Specie Payment vein in the drift 390 feet east
the Two Brothers tunnel consists cof 2 feet of altered wallrock neavi:
impregnated with pyrite. This altered rock is cut by a 3 1/2-inc:
thick vein of quartz and pyrite containing minor amounts of galena an
chalcopyrite. Analyses (by S. P. Furman, J. E, Wilson, H. H. Lip

D. L. Skinner, and W, D. Goss) of chip samples of the quartz-sulfia:
vein (sample 3la) and of the altered zone (sample 31lb) follow:

Laboratory Width Ounces per ton Percent

No. Sample (inches) Gold Silver Copper Lead Zinc
217579 31la 3 1/2 0.50 24,66 0.29 2.08 0.51
217580 31b 4 .02 .14 .10 .17 .32
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Union autt (B-1IV, 3)
By J. E. Harrison

The portal of the Union adit is near stream level on the northwest
side of Trai: Creek and about one mile southwest of its mouth. The
adit (fig. 82) is a 1,048-foot crosscut, trending N, 22°-38° W., from
which three drifts have been driven. Some stoping has been done on
the two drifts nearest the portal.

The wallrocks consist dominantly of granite gneiss and a few layer.
of biotite gneiss and migmatite (fig. 82). A dike of bostonite porphyr:
is exposed at the portal,

Two prominent veins and several unimportant veins are exnosed 1.
the adit. The thickest is exposed in the drift 625 feet from tn-
portal and probably is the Old Settler-Phoenix vein. 1t strikes N, 837 .
and dips 459-50° N,, and is about 3 feet thick. Another vein, 16U re:
from the portal, strikes N. 60° E., dips 50°-61° NW., ana is 10 1incu:
thick. All veins in the adit consist of crushed wallrock and gous:
wnicn contain veinlets and fragments of quartz, pyrite, tennantite, arn.
locally carbonate. 4n Idaho Springs Sampling Works assay of 1.3u con
ot smelting ore shipped in 1920 showed 0.385 oz gold, 51.60 oz sitve:,
9.85 percent lead, and 5.30 percent zinc.
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United Gold adit (C-1I, 4)

Development.=-~A 450-foot drift adit that trends N, 159 E, to
N. 25° W. and a 600-foot crosscut that trends about N. 759 E. The
crosscut was turned 150 feet from the portal and connects to five
short drifts that trend N, 20°-350 W,

Veins.--The drift adit follows a vein that strikes about

N. 15© E. and dips 15° W,; it is 2-6 inches thick and consists of
quartz, pyrite, and gouge. About 300 feet from the portal, this
vein is cut without displacement by a nearly vertical barren frac-
ture that strikes N, 27° W,; this fracture also is exposed in the
crosscut. Another barren fracture and four veins are exposed in
the crosscut; the veins strike N. 20°-35° W., and are as much as
10 inches thick,

Wallrock.--Probably mainly microcline gneiss. The guartz
monzonite porphyry dike cut by the September adit (C-II, 3) shoulc

be exposed in the crosscut,

Vein minerals.--Pyrite and quartz.
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Upper East Lake adit (F-1I, 4) and Owatonna shaft (F-1, |)
By A, E, Dearth and P, K. Sims

The Upper East Lake adit, on the southeast flank of Pewabic Moun-
tain, develops the southeast vein of the Frontenac-Lake vein system,
The Owatonna shaft is 450 feet northeast of the tunnel portal and
develops the Upper East Lake vein near the surface and a branch from
this vein on the adit level.

The Upper East Lake adit trends about N. 55© E.; in 1955, it
was caved 715 feet from the portal (fig. 83). A 35-foot crosscut to
the notthwest, 385 feet from the portal, connects with the Owatonna
shaft workings, but the Owatonna drift is caved southwest of the
crosscut. A short crosscut to the northwest at 515 feet also inter-
sects the Owatonna vein,

T.e production from the Upper East Lake adit is not known, fo:
it is ombined in U.S. Bureau of Mines records with that from tne
Lower :ast Lake adit and the Windsor Castle mine. In 1910, 17 tons
of cru. e ore shipped from the Owatonna shaft contained 1.85 oz gold,
183 oz silver, 1,832 lbs lead, and 1,283 lbs zinc,

% e wallrocks on the adit level are dominantly pegmatite an:
. suborc nately biotite gneiss and migmatite. These rocks strike
about ., 30° E. and dip 309-45° NW, and are warped and crenulatec.

7 ree prominent veins are developed by the adit-~-the Upper
East L. ke vein, which was followed for the complete length of the
adit, :he Owatonna vein, developed from two crosscuts, and a small
connec . ing vein between these veins (fig. 83). The Upper East Lake
vein s :rikes about N, 55© E. Where it cuts biotite gneiss it dips
60°-7¢ NW,.: but where it cuts pegmatite it dips 350-60© NW. and
is ger-crally thicker and richer. In biotite gneiss, the vein is

2 to . _ inches thick and consists of sheared wallrocks cut by
inch-t - ick veinlets or sphalerite, pyrite, chalcopyrite, and sparse
galenc . In pegmatite, the vein is 18 to 50 inches thick, and sphal-

erite .nd galena, mostly as clots and veinlets, are more abundant,
In the stoped area, veinlets of sphalerite and galena cut altered
. and py-ritized wallrock and aggregate 10 to 12 inches in width.

! T-he Owatonna vein strikes N. 65° E. and dips 30°-45° N, It
l apparer=tly branches downward from the Upper East Lake vein below the
shaft _-ollar. The vein is as much as 12 inches thick and consists
! of she-ared walliock cut oy veinlets of pyrite, chalcopyrite, sphaler-
{ ite, amnd galena. Veinlets of intergrown sulfides are as much as
4 inche=s thick. Sphalerite is far more abundant than galena.
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The connecting vein between the Owatounna and Upper East Lake vein
strikes about N, 75° E, and dips about 60° N, It is 2 to 3 inches thick
and consists of galena, disseminated pyrite, and chalcopyrite.

The ore shipped from the mine probably came largely from the Upper
East Lake vein which was stoped at three places (fig. 83). The largest
stope, which appears to extend beyond the cave at the northeast end of
the drift, is in pegmatite. A small stope on the Owatonna vein is in
biotite gneiss. The Upper East Lake and Owatonna veins are in places
slightly more radioactive than normal. The areas of abnormal radio-
activity are shown on figure 83, Analyses (by D. L. Skinner and
E. C. Mallory, Jr.) of selected sulfide ore specimens from the mine
follow:

dunces per ton Percent
Sample Gold Silver Copper Leau Z1inc
UL-1 0.20 31.96 2.15 12.42 5.0-
UL-2 .16 9.86 .46 32.21 4,38

A semiquantitative spectrographic analysis of sample UL-1 by N. M. Conkluiu
indicated x. percent As, O.x percent Cd, 0.00x+ percent In, and U.x pe:-
cent Sb.
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U. o. adit (k-1v, «)
Bevelopment.--A 6GO~foot crosscut wdit trnast e ro b, 207 W,

Veins.--Three nearly barren veins tnat .trire N. 809-859 E,
dip 6U9-70° N,

wallrock.--Muinly viotite gneiss cut Hy alkes of porphyry.

Vein mineruls.--Pyrite und quartz,
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Waltham mince (F~V, 2)

bDevelopment.--Two short adits, a 200-foot shaft, and short drifts.
The shaft was inaccessible in 1954 below 75 feet; the tunnels are not
shown on figure 1.

Production.--U.5, Bureau of Mines recorded 3,350 tons of crude or:
and 43 tons of concentrates shipped during 1903-11 which yielded 58Z.:;
oz gold and 813 oz silver.

Veins.--Two subparallel veins: Strike N, 439 W,
65" NE.; these are paert of the ldaho Springs fault. These two veins dr.
connected by « vein that strikes N. 809 W. and dips 60° N. The southwec:
vein on the 140-foot level (Spurr, Garrey, and Ball, 1908, p. 38GC:,
ranging in thickness from 6 inches to 1 1/2 feet, consists of clay anc
crushed rock that contains scattered nodules of quartz and pyrite. wnerea:
the northeast vein is a crushed zone 4 to 6 feet wide tnat contains spars:
veinlets of quartz, pyrite, dand galena, The wallrocks between tne vein.
are highly fractured, altered, and impregnated with quartz and pyrite.

and N, 589 w.: ar.

Wallrock.--Biotite gneisses and granite gneiss; also provbably miuc.
amounts ol quartz diorite,

Veln minerals.--Yyrite, sparse galena, unda apundant quart:z

Tenor.--2.87 tons of ore shipped to the Iduho Springs Sdmpling work.
in 1937 assayed 0.20 oz gold and 0.80 oz silver per tomn.
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Wild Rose shaft (C~v, 2)
Development.--A shallow shaft and short drifts,

Production, --5Small].

Veins.--Probably two veins, 20 feet dapart, that are branches of
the Little Mattie-Newton vein described bv Harrison and Wells (1959,

pl. ¢). The veins strike northeast and dip steeply nortnwest.

Wallrock.--Dominantly granite gneiss.

Vein minerals,--Galena, sphalerite, copper minerals, pyrite, and
abundant quartz.
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Williams mine (E-1, 3)

Development.=--535-foot inclined shaft with levels at 358,
428, and 535 feet. Crosscuts from all 3 levels connect to the
Crown Point and Virginia mine.

Production.~~During 1939-49, 1,650 tons of smelting ore and
2,996 tons of concentrates shipped yielded 5,160.68 oz gold,
7,822 oz silver, 32,447 1lbs copper, 19,950 lbs lead, and 7,674
lbs zinc.

Veins.--Williams: Strikes N. 73° W., dips 65°-80° NE.

Vein minerals.--Pyrite, galena, chalcopyrite, sphalerite,
and quartz,.

Ore bodies.--Mine workings are on steep parts of the vein.

Tenor.--Concentrates contained an average of 1.34 oz gold and
2.5 oz silver per ton; 0.54 percent copper; 0.33 percent lead; anc
0.12 percent zinc. Smelting ore contained 0.70 oz gold and 0.1%
oz silver per ton.
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