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APPENDIX A 

TIliBER SALE SuMllARY 

Area r.ocarmn 
-“anagemenr Area 
-RIS I.ocatmn 
-Towashw & Range* 

28 
100210 
T9S, R80W 

2B 
100210 
T8S. mow 

1984 

1984 

1984 

1984 

1984 

1984 

1984 

1984 

1984 

1984 

1984 

1984 

1984 

1984 

leadvllle 

Leadvllle 

Leadvllle 

Leadvllle 

Sahda 

Sallda 

SalIda 

Salzda 

Sahd.9 

Sahda 

San Carlas 

San carkss 

Pxkes Peak 

PlkS Peak 

70 
100203 
ms, R80W 

lhstrxt-vlde 

4B 
101001; 101002 
T14S, R80W 

40 
102311 
T48N, WE 

5B 
102211 
T49N, R7E 

5B 
1027.06 
T49N, WE 

40 
101301 
T13S, R77W 

District-wide 

,A 
103510 
T24S, R69W 

rhstrzct-wrde 

WE 
115302. 113303 
TI1S. R68W 

7A 
117101, 117102, 
117401, 11,402 
T11 s; 12s. wow 

Treatmentl 
Area 

(Acres) 

30 

30 

50 

80 

320 

200 

15 

30 

25 

320 

318 

420 

314 

476 

Esrlmated 
Volume 

m LlpiBF 

57 02 

86 03 

143 03 

2.29 08 

457 16 

114 

29 

86 

86 

200 

loo0 

257 

143 

286 

0.4 

0 1 

0.3 

0.3 

0.7 

3.5 

0.9 

0.3 

10 

Probable Harvest 
“ethods by 
Forest Type 

lodgepole pine 
clearcut 

Lodgepole pne 
clearcut 

bdgepole pule 
clearcur; spruce,fr 
shelterwood 

All species. 
approprrare for 
nanagement Area.*=C 

Spruce,flr group 
selectmn 

Douglas-*rr thmnmg; 
lodgepole pine and 
aspen. clearcur 

Lodgepole pm 
clearcur 

Aspen: clearcut 
public fuelwood 

Aspen clearcur 
public fuelwood 

All species 
approprrate for 
nanagement Area 

Spruce,fx. clearcut; 
Douglas-fir: two-step 
sheltewood 

All Epecles 
appropriate for 
Management Area 

Ponderosa pine and 
Douglas-cr. Two-step 
shelterwad; spruce/ 
fm and aspen clearcut 

Douglas-fm and 
ponderosa pme two- 
step shelterwood, 
aspen. clearcur 

*All Townshq and Range ~~rar~ons refer to the New “exzco and Sxcth Prmcxpal “enduas, ““Ifed States survey 

“See Chapter III, Management Area Preserqrmns for harvest methods by specks 
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TIMBER SALE SuMEwlY 

Hlscal 
Year: 

1984 

1984 

1984 

1984 

1984 

1984 

1984 

1984 

1984 

1984 

1985 

1985 

1985 

1985 

District 

Pikes Peak 

Pikes Peak 

hker Peak 

SOUrh Park 

South Park 

Sale Name 

.Jobos Gulch 

Quaker RLdgs 

Ranger Sales 

Hourglass 

Ranger Sales 

South Platte oreen Moufaln 

South Platte Wigwam Creek ZB 
123601; 123607, 
T98, R71W 

South Platte Cabm Creek ZB 
123701. 123704 
T98, RilW 

South Platte 8lxmlk Creek ZB 
123904 
T98, R71W 

8o”th Platte Ranger Sales Dxtrxt-wide 

Leadvdle nt. Zmn NO 1 

Leadvllle Ranger Sales 

5B 
100202 
T98, R80W 

Dlstrlct-wide 

Salxda .hnes naunram 9B 
101001 
T148, R81" 

SalIda Dry Lakes NO 2 5B 
101901 
T50N, R7E 

Area hcatlo” 
-Managemn Area 
-RI8 locatloo 
-Township 6 Ranae 

1OR 
116701, 116002 
T118, R69” 

28 
116601. 116701 
TIIS, R69W 

OIEfrICt-Wlde 

7.4 
108502, l&503 
T9S, R73W 

Lhstrzcr-vlde 430 

ZB 
122102, 123501 
T88, R71W 

Treatment 
Area 

(Acres) 

450 

250 

200 

450 

529 

394 

471 

176 

1550 

110 

120 

450 

10 

Estmated Probable Harverr 
Yolme Methods by 

gcJ MMBF Forest Type 

286 

143 

57 

1686 

314 

257 

286 

229 

86 

1000 

314 

229 

571 

29 

I.0 

0.5 

0.2 

59 

1.1 

0.9 

1.0 

0.8 

03 

3.5 

1.1 

08 

2.0 

0.1 

Poaderosa pm.e 
two-step shelterwood 

Ponderoaa pme TWO- 
step sheltermod 

All species. 
appropcL%re for 
Management h-e.3 

Lodgepole pne 
clearcut, spruce,flr’ 
clearcur and 
shelterwood 

All Epecles 
appraprlate for 
management area. 

Douglas-flr~ two-srep 
shelterwood, ponderosa 
pue two-step shelter- 
wood and comerc~al 
thUtlU”g 

Ponderosa pine two- 
step shelterwood 

Dou&s-fzr and 
ponderosa *me: two- 
step shelremaad 

Douglas-fir and 
ponderosa pne 
Dm-sfep shelrenrood 

AU spenes approprL3re 
far management area. 

lodgepole pme: clearcut, 
spruce,flr: selectlo* 

All species: 
appropriate for 
nanagemenr Area 

*pruce,flr. group 
selectloLl 

lodgepole pme: 
ckarcut 
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TIMBER *ALE SuMpw(Y 

FX3Cd 
E 

1985 

Dgl 

Salxda 

Sale Name 

Chalk Creek 

1985 Salzda South Cottonwood 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

Salxda 

Salzda 

SalAda 

San Carlos 

*an carke 

*an Carlos 

Pikes Peak 

Px!ees Pea!5 

PlkS Peak 

Pxkes Peak 

Spruce Creek NO 3 

Chubb Pat-b NO. 3 

Ranger Sales 

Adobe Peak 

Indmn Creek ,A 
103901 
T308, R69W 

~~,,!9~ 8akS hstrrct-w,de 

Plum Creek 70 

Old Phantom 

Old Statuxi 

'I-wxre 

1985 Pikes PeaIt Savior Park 

1985 Pikes Peak long Gulch NO 1 m 350 
117303. 11,404 
TIZS, WOW 

1985 Pikes Peak Ranger Sales hsrrxcr-wzde 80 

Area Locatmn 
-Managemenr Area 
-RI8 locarlon 
-Tawnshlp h Range 

ZB 
101611; 101610 
T158, R79W 

ZB 
101106 
T148, R79W 

58 
102206, 102205 
T49N, WE 

40 
101301 
T138, R,," 

Dlstrlct-nde 

,A 
103310 
T218, wow 

950 

400 

250 
114903, 114904, 114905, 
11510*, t15102, 115201, 
115202 
T108, R68W 

Treatment Estmated Probable Harvest 
Area Volume 

Gtcresl 1 
Methods by 

gcJ E?E Forest Type 

20 

20 

40 

30 

250 

996 

28 220 
11,204 
TIIS, R,OW 

,A 250 
11,001, 11,101, *1,102 
'221 & 128, R69 h 7OW 

2B 2.31 
116601, 116602; 116603, 
116.504, 116803, 115501, 
11,503 
TIIS, R69W 

ZA, 70 200 
114901, 114902; 
114903, 115202 
T118. R68W 
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5, 

5, 

114 

86 

143 

771 

771 

286 

286 

86 

86 

86 

171 

143 

5, 

02 

02 

0.4 

03 

05 

2.7 

2 1 

1.0 

10 

03 

0.3 

03 

06 

0.5 

02 

*open clearcut 

Aspen clearcut 

Aspen: clearcut 
public f”elwrJod 

Aspen clearcut 
publrc fuelwood 

All species. 
appropriate for 
nanagemenr Area 

Dou&.s-fir and 
ponderma pme: two- 
step sheltemood 
and clearcur 

Dou&as-fxr and 
pon*erosa pine: two- 
step shelterwood 

All species: 
approprL3te for 
fkA!W8~~~~t Are.3 

lodgepole *me. 
ClealX”t, 
Oou&s-fxr and 
ponderosa pu,e- 
two-step sheltemood 
spruce shelterwood 

Ponderosa pzne and 
Douglas-fLr- two- 
step shelterwood 

doughs-fX and 
ponderosa pine. two- 
step shelterwood 

Ponderosa pine two- 
step shelterwood and 
commercial thmnmg 

As,,en and s&mxe,f~ 
clearcur, panderosa 
pme and Llouglas-fir 
two-step shelterwood 

Ponderosa pme and 
Douglas-fir two- 
step shelterwood 

All species 
approprx.te for 
Hanagenenc Area 



TINBER SAL8 Sol.feARY 

Sale Name 

Area locarlon 
-Management Area 
-RI8 Lx:arum 
-Township 6 Range 

Treatment 
Area 

(Acres)’ 

1985 

hsrrlct 

South Park North Fork ,A 599 1286 4.5 
108203, 108205; 
108206, 108501; 
108601, 108602; 
T,, 8 & 9s. R73W 

1985 Sourh Padi &SC3er 8deS Iustrvx-wxde 800 

1985 South Platte Sugar Creek ,A 
124302; 124303 
T98, R69 h 7OW 

2706 

1985 South Plarte Ranger Sales Dzstrxr-wzde 825 

1986 leadvxlle nt. Zron NO 2 40 
100202 
T98, 88OW 

120 

1986 leadvllle Ranger Sales Dzotrxr-wxde 120 

1986 SalIda Kruetzer 9B 
101102 
T158, R80W 

220 

1986 8dld.3 Sands 70 
101705 
T51N, RX 

160 

1986 SalIda *puce Creek NO 4 

1986 Sahda Chubb Park NO 4 4D 
101301 
T138, R77” 

30 

1986 Sahda Eddy Creek 70 
101707 
T158, R79W 

380 

1986 Salzda Ran8.z.r Sales Dsrrxt-vlde 420 

1986 *an Cal-Las llttle Froze ,A 
103503 
‘7238, WOW 

1387 

1986 40, ,A 965 

1986 San car1os Ranger Sales 

9B 
102205, 102206 
T491(, K/E 

103508, 103705 
T23 h 248, R69 & 7ow 

40 

hrtrxt-wide 470 

Estmated 
“ohme 

714 

1314 

543 

343 

200 

229 

114 

114 

86 

286 

229 

,200 

771 

171 

1.5 

4.6 

1.0 

1.2 

0 7 

0.8 

0.4 

0.4 

0.3 

1.0 

0.8 

3.2 

2.7 

.6 

Probable Harvesr 
nethods by 
Forest Type 

Lodgepale pine: 
clearcur; spruce, 
fllz’ clearcut & two- 
step shelterwood & 
commercial thrmrng 

Lodgepole pmne: 
ckarcut 6 corn- 
merclal tkml, 
aspen clearcut; 
ponderosa pme. 
comerclal thin & 
pre-comerclal thn 

Douglas-fxr and 
ponderosa pl”e two- 
step shelrewood 

All species. 
appropriate for 
Management Area 

Spruce/fir: shelter- 
wood, lodgepole pme: 
Cle=rC”t 

All speczes. 
approprmte for 
Management Area 

8~LWCe,fX: SlW3k 
tree selection 

Panderosa pxne and 
Douglas-er: two- 
step shelterwood 

Aspen. clearcur. 
public fuelwood 

Aspen clearcut 
@lx fuelwood 

Ponderosa pme. 
two-step shelter- 
wood 

All speczs: 
appropr1are for 
nanagement Area 

Spruce,fxr and 
aspen clearc”r 
and two-step 
shelterwood 

Spruce,f~r and 
aspen clearcur and 
two-srep shelrer- 
wood 

All species. 
appraprlare for 
nanagement Area 
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TIMBER SALE SolmART 

FlSCd 
Year w Sale Name 

1986 hkes Peak Frosty 

1986 Pxkes Peak RpUl 

1986 hkes Peak Sk1 Sale 10E 
119102, 119104 
T138, R69W 

1986 hkes Peak Lang Gulch NO. 2 70 
11,303; 11,404 
T128. WOW 

1986 Pxkes Peak Ranger Sales Dsrrlcr-wxde 

1986 south Park Guernsey 6B 
100102 
T78, R75 h 76” 

1986 South Park Crooked Creek 4B, 5B 
100801; 100802, 100803 
100901, 100902; 100903 
T8 8 98, R76 h 77W 

1986 South Park Ranger Sales Dlrtrrct-wzde 800 

1986 South Platte Sheep Rock 

1986 South Platte Dakan “auntam 

1986 8OUtll Platte Brush Creek 

*ouch Platxx crow Gulch 

Area lacaclon 
-Management h-e.3 
-RI8 I.ocatron 
-TovnshlD h Range* 

2A 
120501 
T158. R68W 

28 
115801, 115802 
T118. 869W 

Treatmenr 
Area 

(Acres) I 

280 

143 

25 

353 

170 

200 

5B: 2B 166 
105401, 105301, 
105302 
T68 6 78, R73W 

3A, 70 692 
126001, 126002; 
125801, 125802, 
128801 
TIOS, R71W 

28, 5B, 70 300 
127301; n7302. 127303 
T9 & 108, R68W 
T98, R69W 

,A 706 
124001: L?4002, 124101: 
124102 
T8 h 98. NOW 

Estmated Probable Harvest 
Volume “ethada by 

“2 MEiBF Forest Type 

400 

86 

29 

171 

57 

286 

1000 

714 

286 

257 

286 

429 

14 

0.3 

0 1 

0.6 

0.2 

1.0 

3.5 

15 

IO 

0.9 

15 

10 

Spmce,fm. shelter- 
wood and comer- 
cxal rhxmmg, 
aspen clearcut 

h”*las-flr two- 
step shelrewood, 
ponderosa pne: 
two-step shelterwood 
and coormercml 
ttLmLml* 

Spruce/fir 
sheltewoad and 
clearcur 

Ponderosa pne and 
Douglas-fir: two- 
step shelrenrood and 
COK,,LWKla~ thlMl*g 

All speczes: 
appropr1are for 
Management Area 

k+W h bXk3e~Ok PUE 
clearcut. spruce,fLr. 
clearcut h t.“O-step 
shelterwood 

Aspen and lodgepale 
pine: clearcut; 
spruce fir: clearcut. 
two-step shelterwood, 
and selectmo 

Lodgepole ,nne. clear- 
cut pooderoea pine 
comerclal thlmlng 
and two-step shelter- 
wood 

lodgepole pu,e and 
aspen clearcut; 
Douglas-fir and 
ponderosa pme: two- 
step sheltewood 

Ponderosa pne. two- 
step shelterwood and 
comerclal thlmln8 

lodgepole pm and 
aspen. clearcur; 
pon*erosa pm two- 
step shelterwood 

Ponderosa pne and 
Douglas-fLr two- 
step shelteniood 
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TImEi? 8AI.E SWY 

FlSCd 
Year w Sale Name 

Area Lacatlan 
-“~~~~~~S,L Area 
-RI8 locaclan 
-TovnshlP & Range* 

1986 South Platte Ranger Sales Dlstrlcr-vlde 

Treatment 
Area 

(Acres) ’ 

950 

g 

600 1 1 

1987 East Tennessee 
100203 
T88, R80W 

100 286 10 

1987 LeadnIle Ranger Sales Dzstrlct-wide 120 229 08 

1987 SalIda Starvation Creek 9B 
102308, 102310 
T49N, R6E 

280 286 10 

1987 Salrda Herring 40 
101405 
T158, R76” 

1987 Sahda Chubb Park No 5 40 
101301 
T138, R77W 

250 

40 

40 

525 

1272 

1200 

550 

600 

450 

294 

171 0.6 

114 04 

1987 Sahda Beaver Creek No 1 40 
102311 
T48N, WE 

114 04 

1987 Sahda Dntrlcr-wzde 286 10 

1987 San Carlos 

Ranger Sales 

oost ,A 
102701; 102702 
T46 & 47N. R12E 

2.4 

1987 *an Carlos ,A, 98 
103510 
TZ4S, R69W 

3.3 

1987 *an Carlon Dzarrlct-“xde 8 

1987 Pzkes Peak 

Amethyst 

Ranger Sales 

*tone Gulch 70 
117303, 11,404 
Trx, wow 

971 

943 

229 

286 

343 

143 

10 

12 

05 

1987 Pikes Peak Stark 

1987 Pikes Peak Lang Gulch No 3 

28 
114302, 114303 
no*, R68W 

70 
117303, 11,404 
T128, WOW 

Estmared 
“OlUE 

!?.?E 

Probable Harvest 
MeCmds by 
Forest Type 

All speczes 
approprLate for 
naoagement Area 

hd&?W31e pX,e 
clearcut, spruce, 
fu- shelterwood 

All species 
approprlare for 
nanagement Area 

*pruce,flr clearcut 
and comercml 
rhrnnlng 

Douglas-hr. two- 
step shelterwood. 
aspen clearcut 

Aspen deal-cut 
@lx fuelwood 

*spell clearcut 
pubhc fuelwood 

All specxes- 
appropriate for 
nanagement Area 

Dou&s-fxr and 
ponderosa pne 
two-step shelter- 
wood 

Spruce,flr: clear- 
c”t and group 
selecrlon 

All species. 
apprapr1ate for 
Management Area 

Dour&s-for and 
panderas, ,,me: 
comerclal rhlwllng =- 
two-step shelter- 
wood; aspen. clear- 
cut 

Lodgepole pmne 
clearcuf, Do”*1 
f1r wo-step snell 
wood and camerc~al 
thlnnlng 

.a%- 
. . _er- 

Pondecosa pxne and 
Douglas-f1r two- 
step shelterwood 
and comerc~al 
rhlanlng 



TIMBER SALE SuHE1ARY 

1987 

1987 8o"rh Park “dU&W2 Creek 

1987 So~rh Park Ranger Sales olstrlct-wide 650 714 15 

198, 8o”th Platte Callahan Gulch ZB, 5B 1500 L429 40 
105902, 106001 
T6 & 78, R74 h 75W 

1987 South Platte Dake lake 58 
106601, 106602 
'778, R75W 

275 314 1 1 

1987 SOUfh Plafre Ranger Sales Drstrwt-wide 300 114 04 

1988 leadvxlle nlssourl Hill ZB 
100203 
'788, R80W 

175 285 10 

1988 Leadvllle *anger Sales Dlstrlct-wide 220 228 08 

1988 *=llda cow Gulch 40 
101405, 
T158, R76W 

20 

1988 Salzda Beaver Creek No 2 40 
102311 
T48N, WE 

40 

1988 Sahda Srlver Prince 5B 
101612 
T14N, R79E 

20 

1988 Salzda Eddy Creek 70 
101707 
T153, R79W 

360 

1988 SalIda 600 

5, 

114 

57 

25, 

343 

1988 San Carlas 

Ranger Sales 

Wolf Lake 28 
104003 
T31 & 328, 869W 

1734 1200 

02 

04 

0.2 

09 

12 

32 

Dls;rerct 

Pikes Peak 

Sale Name 

Ranger Sales 

Ares location 
-Management Area 
-RI8 locarun 
-TownshIp h Range 

hstrxt-wide 

9B, 2B 
100301, 100302, 
100402, 100601, 
100602, 100603, 
100604 
T, h 8s. R76" 

rreatment 
A~~~ 

(Acres) 

175 

700 

E 

86 

1286 

EMBF 
03 

45 

Probable HPN.SL 
“erhod. by 
Forest Type 

All specres 
appropriate for 
nanagemenr 4rea 

Aspen clearcur, 
lodgepole pzne- 
clearcur and corn- 
merclal thmnulg, 
spruce,flr clearcut, 
two-step sheltewood, 
group selecr~on and 
cmmerclal thlnnlng 

All species’ =ppr0pl7ate 
for managemenr area 

Aspen, lodgepole px.ne 
clearcur, Douglas-fir 
and ponderosa pme 
two-step shelterwood. 
sprucqflr. selection 

*spell, lodgepole pne 
and spruce,fzr: clear- 
mt; ponderosa pme 
two-step shelterwood 

All species 
appropriate for 
nanagement Area 

Lad8ePOle pine 
clearcur and 
comerclal ttnllnmg 

All species 
.approprTare for 
nanagement Area 

Aspen. clearcut 
@lx fuelwood 

*spell. clearcut 
@lx fuelwood 

Aspen: clearcut 
@lx fuelwood 

Ponderosa pine and 
Douglas-f1r. two- 
step shelterwood 

All speczes 
approprx3te for 
Kmagenlenr Area 

*pruce,flr clearcut 
and shelterwood 
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TIM8F.R SALE SuEIE1ARY 

FlSCd 
3 

1988 

Area loca~lon 
-Ema*emeor Area 
-RI8 I.ocacmn 
-Township 8 Range 

Treatment 
Area 

(Acres) ’ 

650 

Estmated 
"OllXW 

olstrlct 

San car1os 

Sale Name 

South Wddle ,A 
103901 
T30S, R69 h 7OW 

1988 San Carlaa Ranger Sales 

nt. Rosa 

catamouoc 

660 

s 

486 

457 

1988 Pxkes Peak 40 
120502, 120501 
T158, 868V 

200 286 10 

1988 Pikes Peak 10E 
119101; 119102 
T138, R69W 

250 286 

1988 Pxkes Peak Mzcrawave 28 
114404 
TIOS. R68W 

200 143 

1988 Pxkes Peak RZ.n8S Sales 250 86 

1988 South Park hcks Peak 5B 
113801. 113802 
T148. R74W 

400 514 1 8 

1988 South Park Jones Hill 70, 68 
102801, 102802, 
102803; 102804, 
102602; 102702 

800 857 

1988 South Park Ranger Sales Lhstrxt-wxde 700 629 

1988 South Platte Thunder Butte ZB, 3A 
126701, 126702, 
126602 
no*, R70W 

800 571 

1988 South Platte Noddleo 

1988 8cuth Platte Sheep Nose 

ZB 588 
123001, 123002, 123003; 
123101; 123102, 123103 
T88, R69W 

,A 235 
127802, 127901, 129201 
no*, wow 

A-8 

286 

114 

cc!.!! 
1.7 

1.6 

10 

05 

03 

3 0 

12 

1.0 

10 

04 

Probable llarvesr 
Uerhods by 
Forest Type 

S~ruce,f~r and 
Douglas-f1r clear- 
cut and three-step 
shelterwood 

All species 
appropriate *or 
nanagemenr Area 
Spmce,fzr and 
aspen clearcut 

Aspen clearcut, 
Dou&s-fir and 
ponderosa pme- two- 
step shelterwood; 
spr"ce,f~r comercral 
thumr.g & shelterwood 

Aspen clearcut, 
lodgepole pme- 
clearcur and 
eomerclal thlMln* 

All specxes: 
appraprlare for 
mnagemem Area 

**pen: clearcut. 
lh3”&S-flr. dearCUt 
and two-step shelter- 
wood; spruce,fm: 
selectloll 

*spell: dearcut, 
lodgepole pme- 
clearcut & camercL3l 
Zhmnlng; spruce,flr: 
clearcur 8 two-step 
sheltewoad, D0U8hS- 
fir and ponderosa pue 
two-step shelterwood 

All species: appmprlate 
for management area 

Do"&s-fir and 
ponderosa pine. 
two-srq shelterwood 
and commercial 
thmung 

Dou&as-fir and 
ponderosa pzne- two- 
step shelterwood 

Douglas-fir and 
pon*erona pm tYO- 
step shelterwood 



TIMBBER SALE 8lJNMART 

1988 

1988 

1988 

1988 

1989 

1989 

1989 

1989 

1989 

1989 

1989 

1989 Sahda Beaver Creek No. 3 4D 
102311 
T48N, R7E 

1989 Sahda Ranger Sales hsfrmt-wide 

1989 *an Carlos hrtle Samr ,A 
103510 
T24S. R69W 

8outh Platte 

South Platte 

South Platte 

Leadvrlle 

leadvrlle 

Sahda 

8ahda 

Sahda 

Sale Name 

Lmg *craggy 

North Elk Creek 

BrunO Gulch 

Ranger Sales 

wurtz NO. 2 

Ranger Sales 

me Gate 

Sdver Creek No 

81lver Prmce 

CO" Gulch 

2 

Area locarlao 
-mnagement Area Treatment 
-RI8 Lacatmn Area 
-Mw”shuJ s Range (Acres) i 

7A 176 
123202, 123203 
T88, R70W 

5B 550 
103801 
T68, R72W 

*A, ** 552 
104801, 104901, 104902 
T68, R75W 

Dzstrlct-wtde 200 143 0.5 

70 
100203 
T108, R80W 

100 286 1.0 

hsrrxt-wide 80 229 0.8 

9B 
102307 
T47N. WE 

28 
102304 
T48N, R8E 

ZB, 9B 
102308, 102309 
T48N. WE 

5B 
101612 
T14S, R79" 

4D 
101405 
T158, R76W 

300 

200 

75 

20 

20 

40 

450 

313 

Esrmared Probable Harvesr 
Volume Herhods by 

E EE roresr Type 

86 

571 

1057 

286 

114 

86 

57 

57 

114 

314 

,143 

03 

20 

3.7 

1.0 

04 

0.3 

02 

02 

04 

1.1 

40 

~OtL&S-fl~ and 
ponderosa pme 
two-step shelterwood 

Lodgepole pme, 
aspen: clearcut, 
SprUCe,flr 
sd.ecrron 

Lodgepole pne and 
spruce,fLr. clearcut 
h comerclal thlmlng 

All speces- 
appropr1are for 
nanagement Area 

lodgqmle pzne clear- 
cut; spruce/fm Shelter- 
wood 

All species 
appropriate for 
nanagemenr Area 

S~x.ce,f~r and 
lodgepole plne~ 
clearcur and 
cammercral thlmlng 

Douglas-hr. two- 
step sheltermod, 
lodgepole pxne 
clearcur and 
CO~~K~~~ thllZUX3 

Douglas-fir and 
ponderose pxne 
two-step shelterwood, 
lodgepole pine 
clearcut and corn- 
merclal thlnnlng 

*spell charcur 
@lx fuelwaod 

Aspen: clearcut 
publrc fuelwood 

Aspen- clearcut 
pubhc fuelwood 

All species 
approprLae *or 
nanagemenr Area 

Spruce,f~r two-step 
shelterwood 
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TlnBER SALE SuHtlARY 

Year 

1989 

1989 

1989 

1989 

1989 

1989 

1989 

1989 

1989 

1989 

1989 

1989 

San Carhe 

San Carlos 

PlleS Peak 

PlkS Peak 

Pikes Peak 

PlkS Pea&c 

So*th Park 

South Park 

SoUth matte 

So”th Platte 

South Platte 

SOUth PLatte 

Sale Name 

Pole Creek 

Ranger Sales 

Raspberry 

Elk Park 

Wlldhorn 

Ranger Sales 

39-Mae nountal” 

Ranger Sales 

Buffalo Creek 

Hall “alley 

Shmgle “Al Creek 

Ranger Sales 

Area Location 
-“anagemenr Area 
-RIS location 
-TownshIp & Ranpe 

,A, 6B 
103702 
TZS, R69 h 7Llw 

DlSt~lCf-“lde 

ZB 
114001 
n3s, R69W 

ZA 
120704 
T15S, R68W 

ZB 
117201, 117202, 
117203 
T11 h YE,, R70W 

,A 
113601, 113602, 
113501 
n&S, R73W 

Dlsrrlct-wide 

ZB 
122001, 122002, 
122003 
ms, R71W 

m, ZB 
106601, 106503, 
106504, 105901 
T7S, R75W 

2B 
121601. 121602, 
121603 
ms, R.70 & 71w 

Dlstrlct-wide 

Treatmenr 
Area 

@.c:resl * 

791 

429 

200 

300 

250 

800 

700 

500 

Esrlmared 
Volume 

m E 

743 

257 

371 

171 

143 

143 

1286 

714 

286 

857 

543 

171 

1 6 

9 

10 

0 6 

05 

05 

45 

15 

10 

20 

19 

06 



g 

,990 

1990 

1990 

1990 

1990 

1990 

1990 

1990 

1990 

1990 

1990 

1990 

1990 

1990 

leadvrlle 

Leadvllle 

sah3a 

sahda 

Sallda 

SalLda 

Sallda 

Sallda 

Sallda 

sao Carhs 

San Carlos 

San Carlos 

PlkS Peak 

PlkS Peak 

Sale Name 

west Tennessee No 2 

Ranger Sales 

Ouray Creek 

squaw Creek No 3 

Little Cochetopa NO 2 

North Fork 

Bull Gulch NO 1 

1 Pamha Imp No 

Ranger Sales 

nlllser 

Ralnbo” 

Ranger Sales 

x-all 

Crystal 

TIMBER SW SJHMARY 

Area Location 
-“.a*ageme*t Area Treatment 
-RIS Location Area 
-nwrdlq & Range (Acres) 

2B 
100205 
ms, mow 

Dlstrlct-wuie 

2B 
102301, 102310 
T48N, RX 

70 
101801, 101806 
T50N. WE 

9B 
102206 
v&IN, R7E 

5B 
101*06 
T50N, WE 

40 
101406 
TIS, R77W 

5B 
102322 
T48N, WE 

Dlstrlct-wu3e 

48 
t03512, 103513 
TXS, R6BW 

,A 
102703 
T46 & 47N. RI1 & 12E 

rllstrlct-wide 

100 

100 

300 

400 

60 

15 

40 

50 

450 

931 

400 

460 

,A 650 
117001, 117101, 1*7102 
T11 h 12s, R69 & 7ow 

10E 60 
119201. 119202, 
119103, 119104 
T13S, R68 & 69W 

Estimated 
“0lUOle 

yg mmF 

286 

229 

314 

114 

114 

29 

114 

143 

229 

1571 

257 

314 

257 

86 

10 

08 

1 1 

04 

04 

0 1 

04 

05 

08 

45 

09 

1 1 

09 

03 



TINBER SALE SUEMARY 

Area LOCatlOn 
-Management Area 
-RIS locarlo” 
-Township & Ranae 

Treatment 
Area 

(Acres) ’ 

250 

175 

gg 

143 

200 

57 

1286 

714 

9 

0.5 

07 

02 

35 

25 

34 

20 

20 

05 

10 

08 

19 

05 

04 

Sale Name 

sk.gway 

MlSSOULx GUlCh 

2.4 
120601, 12cl701 
TEiS, R68W 

7D 
114901 
TIE, R68W 

Ranger Sales 

lynch Peak 

Dlstrxt-“lde 150 

800 68 
102603, 102502, 
102503. 102504, 
102505, 102506, 
102902 
T11 & 125, R78W 

1990 

1990 

,990 

1990 

SOUrI Park zbllger Sales Dlstrlct-wde 700 

880 SOUfh Platte Merldlan Hill 70 
104001, 103901, 
104101 
T6S, iv2 & 734 

1257 

South Platte Green “tn Creek 

South Platte Bruno Gulch 

South Platte Ranger Sales 

2BB, 7.4 
123705, 123801, 
123904, 123401, 
123402 
T8 h 9s, R71W 

721 857 

ZA, 1B 
104801, 104901, 
104902 
T6S, R75W 

Dlsrrlcr-wzde 

857 

450 

100 

120 

380 

50 

40 

143 

286 

229 

543 

143 

114 

west Tennessee No 3 

Ranger Sales 

Chubb PalA 

Poncha Loop No 2 

Bull Gulch No 2 

4D 
101301 
T13S, R78W 

5B 
102312 
Tkw, R78” 

40 
101406 
TBS. R76W 
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TlMsER SALE SuMllARY 

Area r.ocatmn 
-“anagemenr Ares Treatment 
-RIS Location Area 
-Tovnsh~p h Ranne Ucres) G 

Esrlmared 
Volume 

pFpIMBF 
Fiscal 
Year lhstrrct Sale ILame 

1991 SalIda Ranger Sales Drstrlcr-wvie 470 286 1.0 

1.8 

34 

13 

02 

04 

05 

1.3 

1.0 

3.0 

2.0 

18 

1991 San Carlos Asher 7A, 2s 
103407 
T22S. R69W 

750 514 

1991 San Carloe nanmoth 

1991 San Carlo.5 Ranger Sales 

1991 PlkS Peak Asay 

9s 
103505 

408 

52.5 

40 

120 

254 

1257 

371 

57 

114 

143 

371 

286 

857 

28 
114901; 114902, 
114903, 115202 
TIE, R68W 

1991 PlkS Peak Baldy 2A 
120704 
T15S, R68W 

1991 Pikes Peak nmera1 Htn 2s 
114901, 114902, 
114903, 115202 
TIIS, R6SW 

,991 hkes Peak DO”glW zs 446 
114901, 114902, 
114904, 114903, 
115202 
TIOS, R6SW 

1991 south Park cz.yLm 2s. 48 
112103, 112104, 
112302, 112303, 
112304; 1123m 

400 

700 

800 

360 

TI* s is, s72 s 73w 

1991 South Park Sdhlh 2B, 6s 
100501, 100503, 
100703; 100704 
TSS, R77 h 7sw 

1991 South Park Ranger Sales 

1991 S.a”fh Platte Elk Creek 

rmstrrct-vmde 857 

7D 
104201, 104202, 
104102 
T6S. R73W 

514 

A-l 3 



TIMSER SALE SuMlARY 

Area l,acnt,on 
-“anagemera Area 
-RIS locat*on 
-Tounshlp h Rsnpe 

FSC.al 
gaJ D&l Sale Name 

1991 South Platte Deer Creek 

1991 South Platte Ranger Sales 

1992 Leadvllle 

1992 leadvllle 

1992 Sdlda 

1992 Sallda 

1992 SalAda 

1992 Sd.ld.3 

1992 S.alD3.Q 

1992 San Carlos 

long’s Gulch 

Ranger Sales 

nethodlst Ntn 

Antelope GlllCh 

“d&m NO. 1 

Calf Gulch NO. 1 

Ranger Sales 

SCUM 

1992 San Carlos Cottonwood 

1992 San Carlas Ranger Sales 

1992 Pikes Peak S=Y 

1992 hkes Peak Glen 

2s 
104301; 104201, 
104202; 104401, 
104402 
T6 6 7s. R13W 

zs 
100208 
TSS, mow 

Lhstr1ct-vxde 

5s 
102403, 102314 
T49N, R9E 

40, 6s 
101407, 102102 
T51N, RlOE 

,A 
101806 
T40N, WE 

40 
101406 
TES, R76W 

Drstrlct-wde 

,A 
103309, 103310, 
103311 
TZCI & 21s, WOW 

78. 
102901, 103002 
TZSS, R72” 

rusrnct-wide 

2s 
114901, 114902; 
114903, 115202 
T11S, R6SW 

9s 
119101, 119002, 
119003 
T13S, Fmw 

rreatmenr 
Area 

(Acres) ’ 

700 

600 

120 

SO 

250 

50 

40 

800 

1920 

600 

100 

400 

Esumated 
“0lume 

“2 

100 

343 

286 

229 

143 

143 

143 

114 

343 

886 

800 

457 

171 

257 

m 

25 

12 

10 

OS 

05 

05 

05 

0.4 

12 

31 

20 

10 

06 

09 
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TIMSER SALE SUEMARY 

FlSCd 
Year m Sale Name 

1992 Pikes Peak PaA 

1992 PlhS Peak South Fork 

1992 

1992 

1992 

1992 

South Park Twelve “de 

south Park Ranger Sales 

South Platte nerldlan Hill 

South Platte Ranger Sales 

Sallda 

SalIda 

Sallda 

San Carlos 

Ranger Sale? 

Kauffman Ridge 

“d&m NO 2 

Calf Gulch NO 2 

Ranger Sales 

sreece Creeb 

Area Locarmn 
-Management Area Trearmenr 
-RIS locatloo Area 
-Tomshlp & sanpe (Acres) ’ 

2s 189 
114901; 114902. 
114903, 115202 
TIIS, R6SW 

,A 350 
117101, 117102, 
117401, 11,402 
T11 s 125, WOW 

4B, 5s. 9s 1500 
101902. 101903: 101904. 
102003; 102004; 102104; 
102105 
T1OS, R7SW 

Dlsrrlcr-wub 1200 

70 IS00 
104001, 103901, 
104*01 
T6S, 872 h 73w 

D1StrICt-“Lde 600 

2s 100 
100208 
TSS, RSOW 

D1Str~Cf-Wlde 120 

6s 675 
101402, 101305, 101303 
T14S, R76W 

,A 40 
101806 
T50N. RX 

40 50 
101406 
T15S, 876W 

Dlstrlct-wide 700 

68 1240 
103502 
T23S, R70W 

Estimated 
Volume 

E 

143 05 

143 05 

L143 40 

857 2.0 

1257 44 

600 1 1 

286 10 

229 OS 

429 1.5 

114 04 

143 05 

343 1.2 

886 2 1 



Fiscal 
Year 

,993 

,993 

1993 

1993 

1493 

1993 

1993 

1993 

1993 

DlStrlCt 

San car*os 

San Cartes 

hkes Peak 

Pikes Peak 

PlkS Peak 

South Park 

South Park 

South Platte 

South matte 

Sale Name 

Green ntn 

Ranger Sales 

Gould 

Tunnel 

surncane 

39 Nile nt* II 

Ranger Sales 

Slack nountam 

Ranger Sales 

TINSER SALE SUMMARY 

Area Location 
-Management Area Treatment 
-RIS locatlo” Area 
-Taw”shlp & Range (Acres) 

2A 
120602; 120504 
T15S, MSW 

2s 
118501, 118503, 
llS301, 118302 
T12 & 13s. R6SW 

9s 
119201, 119202, 
119203, 119402, 
119403, 119404 
T13 h 145. R6SW 

1760 

560 

587 

525 

400 

,A, 68 1000 
113501, 113502, 
1r3401, 1134cQ 
T14S, R73W 

chstnct-“de 800 

7D 1250 
103701 
r65, R72W 

Dlstrlct-wide 625 

Estmated 
“OlUllCZ 

e 

30 

14 

12 

t 0 

06 

45 

1.5 

3.0 

2.5 

Probable HarYeSt 
Methods by 
Forest Type 

Spruce,fLr and aspen 
clearcut and two-step 
shelterwood 

All specu?s 
appropriate for 
nanagement Area 

Douglas-fir and 
pom3erosa pm 
two-step shelterwood, 
aspen ClearCUt 

Douglas-fir and other 
species two-step 
shelterwood 

Aspen clearcut, 
spruce,flr and 
ponderosa pine two- 
step shelterwood and 
commercial rhlnnlng 

Aspen clearcut, 
spruce,flr clearcut, 
commercL31 thlnnlng, 
and two and three-step 
shelterwood, Douglas-f1r 
clearcut and two and 
three-step shelterwood, 
pomkrosa pine two-step 
shelterwood 

All species approprmte 
for management area 

Aspen clearcut, 
I lod&cepole pne and 

spr”ce,flr shelterwood 
h commercial tllmnmg 

All specws 
appropriate for 
nanagement Area 

A-16 



APPENDIX B 



APPENDIX B 

DETERMINATION OF LANDS SUITABLE FOR TIMBER PRODUCTION 

The identlficatron of suitable lands was completed usrng crlterra 

provided in 36 CFR 219.14. 

Sutable lands needed for tunber production under the proposed 

alternative total 581,550 acres. The following table compares the 

land-use components of the previous plan with equvalent areas of 

sultable land in the proposed actlon alternative. 

The Forests' previous timber management plans were approved in 1962 and 

based upon forest inventory data collected in 1958. Much of the infor- 

matIon provided by our recent uwentory (completed zn 1980) is not 

comparable to the older data because analysis procedures have changed 

dramatxally over the last 22 years. 

Timber size and age class distrlbutlons and volume determinations 

reflect acreage corrections based on field checks of lnirentory data not 

prevux~sly analable. 

Maps displaying the location of lands sutable for timber production are 

avallable for review and inspection at the Forest Superv~or's 

Headquarters in Pueblo, Colorado. 
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TABLE B-l 

LANDS AVAILABLE AND SUITABLE FOR TIMBER PRODUCTION 

Criterion Classification Acres 

Net National Forest OwnershIp* 2,224,689 

Water 9,845 

Nonforest Land 517,343 

Forest Land 1,697,501 

A. 

B. B. Productive but not Available 

Legislatively Legislatively 

or or 

Adminrstratively Adminrstratively 
Wxthdrawn Wxthdrawn 

1. Reserved 
Wilderness 
Wild and Scenic Rivers 
Natural Areas 
Special Areas 

2. Deferred 
Wilderness Study Areas 
-designated by Congress 102,700 
-designated by Administratwn 18,600 

Productive and Available 
but not Suitable 

C. 

Lack of Technology 

c 

Admunstrative 
Allocation 

c 
D. 

Nonproductive/uneconomical 
(Less than 20 CF/Ac/Yr) 264,888 

130,302 
0 

790 
0 

1. Technologically Not Suitable 
Irreversible Soil or Water- 

shed Damage 69,976 
Five Year Regeneration (Rocky) 27,824 

2. Administratively Not Suitable 
Experimental Forest 12,418 
Administrative Sites 4,783 

Tentatively Suitable 
Land 1,065,220 

*Pike and San Isabel National Forest Units only. The Comanche and Clmarron 
National Grasslands are excluded from this summary because they contain 
no suitable forest land. 
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FIGURE ~-1 

LANDS SUITABLE FOR TIMBER PRODUCTION 

Total Natmnal Forest Area*(Net) 

Area Non-Forested 
(includmg water) 

527,188 

Area Not Capable 264,888 

Area Not Available 

2,224,689 

161,942 

Area Not SuItable 689,121 

Area Capable, Available and 
Suitable for Timber 
Production 581,550 

* Includes only Pike and San Isabel National Forests. Does not Include 
the Comanche or Cimarron National Grasslands. 
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DEFINITIONS FOR TERMS ON PAGE B-2 

Net Natlonal Forest Ownership: The acreage of Federal lands which have 
been designated by Executive Order or statute as Natlonal Forest, 
National Grasslands, or Purchase Units. 

Water: Streams, sloughs, estuaries, and canals 120 feet or more in 
width; and lakes, reservorrs, and ponds more than one acre in area. 

Nonforest Land: Land that has never supported forests and lands 
formerly forested where use for timber utilization is precluded by 
development for other use. Includes areas used for crops, improved 
pasture, residential areas, improved roads of any width and adjoining 
clearings, and powerllne clearing of any width. If intermingled in 
forest areas, unimproved roads and nonforest strips must be more than 
120 feet wide, and clearing more than one acre m size to qualify as 
nonforest land. The nonforest land is classified as land not suted for 
tunber productlou. 

Forest Land: Land at least 10 percent stocked by forest trees of any 
size, or formerly having had such tree cover, and not currently 
developed for nonforest use. 

Nonproductive Forest Land: Forest land which 1s not capable of growing 
Industrial crops of wood at a growth potential of 20 cubic feet per acre 
annually. Nonproductive forest land is not suited for timber 
production. 

Productive Forest Land: Forest land which is capable of growmg 
industrxal crops of wood at or above 20 cubic feet per acre per year. 
This classification includes both accessible and inaccessible, stocked 
and nonstocked land. 

Unavailable Forest Land-Deferred: Productive forest land which has been 
withdrawn from timber production by the Secretary or Chief of the Forest 
Service. Productive but not available forest land is classed as not 
suted for timber production. 

Unavailable Forest Land-Reserved: Productive forest land which has been 
legislatively withdrawn or administratively withdrawn from timber 
production on a permanent basis. Examples of this classification are 
Wilderness Areas, Prunitive Areas, Research Natural Areas or special 
Interest areas or similar formal withdrawals approved by the Chief or 
higher authority. 

Productive And Available: Productive forest land which has not been 
legislatively withdrawn or administratively withdrawn from timber 
production by the Secretary or the Chief of the Forest Service. This 
classiflcatux Includes RARE II Further Planning Areas and 
admlnistrative deslgnatlon below the Chief's level withdrawing land from 
timber production. 
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Technologically Not Suitable/Irreversible Resource Damage: Forest land 
that is productrve and available for timber productvan but technology is 
not available that will ensure timber productvan, lncludlog harvesting, 
from the land without irreversible resource damage to sol1 productivity 
or watershed condition. AvailabilIty of technology 1s judged on whether 
technology 1s currently developed and avallable for use. This is not an 
economic test, and the technology does not have to be available in the 
local area. 

Technologrcally Not Sutable/Over Five-Year Regeneration: Forest land 
that is productive and wallable for timber productIon but where there 
is not reasonable assurance that such lands can be adequately restocked 
wlthin 5 years after final harvest. The five year regeneration 
requirement does not apply in areas managed to promote non-tunber 
resource values. 

Admlnlstratively Not Suitable: Forest land that is productive and 
available but is not organaed for timber productlon under sustaIned 
yield principles because of long-term allocations made prior to thx 
planning effort. Some timber may be cut from these areas but it will 
generally be a by-product of some other management activity. 
Experimental Forest and developed recreation sites are normally included 
in this component. 

Productive, AvaIlable And Tentatively Sutable Forest Land: Productive 
forest land that has not been legulatively or admmlstratively 
wlthdrawn and is physically sulted for timber productlon. 
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TABLE B-2 

COMPARISON WITH PREVIOUS PLAN (1962) 

1962 PLAN THIS PLAN PERCENT L/ 
ACRES ACRES CHANGE (%) 

AREASUMXARY 
Net National Forest 
Total Forested Land 

2,182,795 2,224,689 + 2% 
1,713,358 1,697,501 - 1% 

Total Productive Forest Land 1,457,040 1,432,613 &/ - 1% 
Total Comm. Forest Land 1,210,818 1,180,221 31 - 3% 
Total Nonproductivg 256,318 264,888 4/ + 3% 
Total Nonforest 469,431 521,188 +ll% 

(including water) 

L/ Percent change from Previous Plan 
z/ Productive forest land 
3/ Available productive forest land (Does not include Productive 

Reserved or Deferred as displayed below) 
4/ NonproductIve forest land (uneconomxcal) 

PRODUCTIVE FOREST LAND 
NOT AVAILABLE 

Productive Reserved 
Productive Deferred 

PREVIOUS PLAN 
Commercial Forest Land 

Acres Acres % Change 

6,890 131,092 +1,803% 
239,332 121,300 - 49% 

THIS PLAN 
Tentatlvelv Suitable 

Forest-Land* 

Acres By Use Category 

Standard 234,917 Operable Slopes (O-40%) 
Special 388,674 5/ Steep Slopes (40-70%) 

Rlparian 
Esthetic Retention 
Wlldllfe Retention 
Bear HabItat 

Marglnal 441,060 f$ 

Unregulated 146,167 

Total 1,210,818 

5/ Includes water and travel influence zones 

Acres 

769,948 
241,272 

0 
54,000 y 

0 
0 

1,065,220 

a/ Includes areas with high road development costs and a lack of suitable 
logging methods for steep slopes 040%) 

z/ All of thus area is on operable slopes (O-40%) 

Jr See followxng chart for descrlptlon of lands unsuitable for timber 
production. 
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AREA SUMMARY (continued) Table B-2 Contrnued 

PRODUCTIVE FOREST LAND - NOT SUITED FOR TIMBER PRODUCTION 

PREVIOUS PLAN THIS PLAN 
ACRES ACRES 

TECHNOLOGICALLY NOT SUITED 
Logging (Slopes Over 70%) 
Excessive Surface Rock 

NA’< 69,976 
0 27,824 

OTHER BASIS FOR PRODUCTIVE FOREST LANDS 
NOT SUITED FOR TIMBER PRODUCTION 

Developed Recreation Sites NA 
ExperImental Forests 12,418 
Admlnlstratlve Srtes NA 
NatIonal Recreation Areas 0 
Back Country 0 
Endangered Species 0 
Esthetic Management 0 
Wlldllfe Retention 0 
Wlldlife Maintenance 0 
Market Not Available (Aspen) 133,749 
Isolated 0 
High Development Costs 0 

2,520 
12,418 l/ 

2,263 - 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Sutable Lands Surplus to 
Timber ProductIon Needs 368,669 21 

Total Unsutable 146,167 483,670 

Total SuItable Lands 581,550 

COMPARISON OF TIMBER CHARACTERISTICS 

COMMERCIAL 
FOREST 

TIMBER SIZE CLASS ACRES 

SUITABLE 
FOREST PERCENT 
ACRES 3/ CHANGE ~ - 

Old Growth Sawtimber 41 
- SawtImber (Other) 

PoletImber 
Seed/Sapling 
Understocked 
Nonstocked 

NA 175,941 
877,093 445,372 - 49% 
495,350 240,839 - 52% 

58,167 93,683 + 61% 
19,540 109,385 +560X 

0 0 0 

L/ Includes productive forest land wIthin Manitou Experimental 
Forest. 

11 Includes much of the productxve forest land on steep slopes (40-70X) 
and any productive forest land recommended for wilderness classiflcatlon 
by the alternatlve. 

z/ Includes productrve forest land which 1s surplus to timber production 
needs. 

&/ Old growth 1s considered to be 150 years and over for Western NatIonal 
Forests. 

* NA = Data not available. 
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Table B-Z Continued 

FOREST TYPE BY AGE GROUP 
Old Growth (150 yr. +) 

Douglas-fir/White Fir NA 
Ponderosa Prne NA 
Lodgepole Pine NA 
Spruce/Fir NA 
Aspen NA 
TOTAL NA 

55,117 
28,723 

5.781 
84;529 

1,791 
175,941 

Younger Growth 
Douglas-flr/Whlte Fir 
Ponderosa Pine 
Lodgepole Pine 
Spruce/Fir 
Aspen 
TOTAL 

333,000 
341,000 
193,000 
405.000 
17i;ooo 

1,450,000 

293,797 
179,843 
138,748 
150,974 
125,917 
887,554 

GRAND TOTAL 1,450,000 1,065,220 

PREVIOUS PLAN THIS PLAN 
COMMERCIAL SUITABLE" 

FOREST ACRES FOREST ACRES 

SITE CLASS (Based on Potential Annual Growth) 
20-50 Cf/Ac/Yr NA 
50-85 NA 
85-120 NA 
120+ NA 

809,971 
255,249 

0 
0 

AREA OF UNDERSTOCKED BY SITE CLASS 

20 Cf/Ac/Yr 
20-50 
50-85 
85-120 
120+ 

NA 
NA 
NA 
NA 
NA 

All Forest Land 
NA 

103,849 
5,536 

0 
0 

AREA BY CONDITION CLASS 
Overstocked 
Full Stocking 
Medium Stocking 
Poor Stocking 
Understocked 

NA 
143,000 
474,000 
634,000 

20,000 

315,339 
59,982 

488,547 
91,967 

109,385 

AREA PUT UNDER MANAGEMENT BY TYPE (Planned) AREA PLANNED THIS PERIOD 
Douglas-fir/White Fir 6,900 36.000 
Ponderosa Puuz 15,000 25;500 
Lodgepole Pn~e 22,000 15,100 
Spruce/Fir 19,500 14,600 
Aspen Unregulated 3,700 

* Includrng sultable forest land that 1s surplus to timber production needs. 
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Table B-2 Continued 

VOLUME COMPARISON 2/ 
Growmg Stock (G.S.) MMCF 
Salvable Dead MMCF 
TOTAL CUBIC VOLUME 
Sawtbr. G.S. MMCF 
Sawtbr. G.S. MMBF Scribner 
Sawtbr. G.S. MMBF INT. h" 

GROWING STOCK BY STAND SIZE 
Old Growth Sawtbr. MMCF 
Younger Sawtbr MMCF 
Poletimber MMCF 
Seedling/Sapling MMCF 
Understocked MMCF 
Old Growth Sawtbr. MMBF ScrLbner 4/ 
Younger Wastbr. MMBF Scrlbner 4/ - 

SAWTIMBER GROWING STOCK BY TYPE z/ 
Douglas-fir MMBF Scrlbner 
Ponderosa Prne MMBF Scrlbner 
Spruce/Fir MMBF Scribner 
Lodgepole Pine MNBF Scribner 
Aspen MMBF Scrlbner 

POLE TIMBER GROWING STOCK BY TYPE g/ 
Douglas-fir MXCF 
Ponserosa Pine MMCF 
Spruce/Fir MMCF 
Lodgepole Pine MXCF 
Aspen MMCF 

GROWTH AND MORTALITY ON CFL 
Annual Net Growth MMCF 
Annual Mortalrty MMCF 
Annual Gross Growth MMCF 

THIS PLAN 
ON TENTATIVELY 

SUITABLE FOREST LAND L/ 
Total 
Volume 

1375 1.25 
160 0.15 

1535 1.40 
986 0.90 

3376 3.08 
4112 3.75 

312 1.72 
674 1.47 
330 1.34 

27 0.28 
32 0.28 

1068 5.89 
1680 3.66 

1030 2.86 
549 2.55 

1282 5.28 
416 2.83 

98 0.74 

150 0.50 
27 0.16 

129 0.64 
161 1.18 

77 1.03 

28.76 26.2 
3.22 3.0 

31.98 29.2 

Per 
Acre 2/ -- 

L/ Includrng tentatively suItable forest land that is surplus to timber 
production needs. 

21 Per acre values are MCF or MBF 
2/ Sawtimber growmg-stock trees occur in stands of all sz.ze classes. 

Therefore, the "total volume" and "per acre" values pertan to total 
sawtimber growing-stock volumes for all tentatively suItable forest 
land (regardless of calculated stand sue). 

&/ Volumes for sawtlmber sz.e class only (does not include sawtimber 
growing stock in the poletrmber, seedling/sapling or understocked 
Size classes). 

21 Volumes of pole-sized growing stock (5-9" DBH) for tentatxvely sultable 
forest land asslgned to the sawtimber and poletImber size classes (does 
not Include poletunber growing stock in the seedling/sapling and under- 
stocked sxze classes. 
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Table B-2 Continued 

THIS PLAN 
ON TENTATIVELY 

SUITABLE FOREST LAND 
Total Per 

ANNUAL GROWING STOCK GROWTH 
BY STAND SIZE (Net) L/ 

SawtImber - MMCF 
Sawtimber MMBF Scrlbner 
Poletlmber MMCF 21 
Seed/Sapluxg MXCF g/ 

ANNUAL GROWING STOCK MORTALITY 
BY STAND SIZE 

SawtImber - MMCF 
SawtImber MMBF Scribner 
Poletimber MMCF g/ 
Seed/Saplings MMCF 2/ 

ANNUAL GROWTH BY FOREST TYPE (Net) 2/ 
Douglas-fx MMCF 
Ponderosa Pane MMCF 
Spruce/Fir MMCF 
Lodgepole Pine MMCF 
Aspen MMCF 

ANNUAL MORTALITY BY FOREST TYPE z/ 
Douglas-fxr MMCF 

Volume 

14.87 23.21 
62.13 97.00 

7.81 31.67 
3.06 31.67 

6.78 21.64 
6.28 9.81 
0.52 2.12 
0.20 2.12 

6.78 21.64 
2.64 15.17 
6.68 29.73 
6.23 42.68 
3.21 25 69 

0.88 
Ponderosa Pine MXCF 0.62 
Spruce/Fir MMCF 0.81 
Lodgepole Pine MMCF 0.27 
Aspen MMCF 0.29 

Acre 

2.80 
3.54 
3.59 
1.82 
2.36 

Growing stock used for growth calculations are trees 5" DBH and greater. 
Forest uwentory data has growth Information for poletimber and seedling/ 
sapling size classes combined; therefore, they are shown with the same 
per acre value. 
Growth for growzng stock m the sawtImber, poletImber and seedling/ 
sapling s1z.e classes only (does not Include understocked productive 
forest lands). 
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TABLE B-3 

ABEA SUMMARY BY FOREST TYPE AND SIZE CLASS 
(Productive Forest Land In Acres) 

Forest Type and Previous TM Forest Plan Percent 
Stand Size Class Plan (1962) (1982) l/ Change 

Douglas-flr/Whlte fir 
Sawtimber 
Poletrmber 
Seedlings/Saplings 
Understocked 
TOTAL 

201,000 239,833 
79,000 50,548 

-o- 10,695 
-o- 46,931 

280,000 348,007 

+19% 
-36% 

+ 
+ 

+24% 

Ponderosa Pine 
Sawtunber 
Poletimber 
Seedllngs/Sapllngs 
Understocked 
TOTAL 

244,000 156,168 -36% 
35,000 4,184 -88% 

3,000 4,840 +61% 
-o- 41,352 + 

282,000 206,544 -27% 

Lodgepole Pine 
SawtImber 
Poletimber 
Seedlings/Saplxngs 
Understocked 
TOTAL 

48,000 50,428 + 5% 
101,000 89,658 -13% 

13,000 12,012 - 8% 
-o- 831 + 

162,000 152,929 - 7% 

Spruce/Frr 
Sawtimber 
PoletImber 
Seedllngs/Saplxngs 
Understocked 
TOTAL 

236,000 151,115 -36% 
81,000 44,042 -46% 

3,000 13,658 +355% 
17,000 13,731 -19% 

337,000 222,546 -34% 

Aspen 
SawtImber 
Poletxmber 
Seedllngs/Saplmgs 
Understocked 
TOTAL 

2,000 
119,000 

29,000 
-o- 

150,000 

1,211,ooo 

23,619 +loal% 
52,554 - 56% 
52,478 + 81% 

6,543 f 
135,194 - 10% 

Grand Total 1,065,220 - 12% 

I/ Includes productive, avallable forest land surplus to txmber productlon 
needs. 
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TABLE B-4 

ALLOWABLE SALE QUANTITY AND ANNUAL RPA TARGET STATBMBNT 

PEIYODIC ALLOWABLE SALE QUANTITY 
Effective FY 85-94 

From 10/l/84-9/30/94 
.WWAL RPA TARGET 
Effective Fr 81 - M 85 

TOTAL PROGRAJ AREA LARRFROUNDWOOD (ST) PBODUCTS y TOTAL VOLum AREA LARGE ROUNDWOOD (ST) PRODUCTS Al TOTAI. VOLUME 
COMPONEN'I AND ACTIVITY ACRES KHCF mm ccms MMCF ACRES rnF mcF KMCP CORDS MMCF PlMm 2/ 

\ 

FULL YIELD 

Regeneratron 
Clearcut 
Seed cut 
SdWXlL% 
Inrermedlate 
Prep Cut 
Removal 
CommercLal mm. 

Sub Total-Full Yzld 

Chargeable Allovable 

7 
Sale Quantity 

'; TOTAL 

26,600 132 0 41 0 8.2 82,000 
52,300 86.9 27.0 54 54,000 
16,000 y 31 9 59 12 12,000 

7,500 55 1.7 03 3,000 

102,400 256 3 75 6 15.1 151,000 

102,400 256.3 75.6 15 1 151,000 

102,400 256 3 75 6 15 1 151,000 y 

49.2 
32 4 

71 

2.0 

90 7 

90 7 

90 7 

160 12 .24 02 250 
3,350 72 1 68 17 2,125 

560 1.2 28 03 375 

560 12 28 .03 375 

1,500 1.2 25 03 375 

6,130 12.0 2.73 28 3,500 

6,130 12 0 2 73 28 3,500 

6,130 12 0 2 73 .288 3,500 21 

1.85 
31 

31 

28 

3.01 

3 01 

3 01 

11 Convertible PmdlmtS - Converted to cords af 100 NhC feet/cord for control purposes 

21 Includes Convertible Pr0d"ct.s 

2, Thrs volume 1s available as tapwood and C"blC po1etlmber (5-7" DBH) These were not scheduled outputs and the fzgures are estlmares only 

4, Selection harvest 1s an expensive metlId to plan and Implement. The method 15 forecasted to actually be applmi between 8,000 and 
16,000 acres for the decade. Evaluarlon Of Its use Will be evahated perladlcally thro"gh the decade 

13 
83 
1.3 

13 

13 

13.5 

13 5 

13 5 



FULL YIELD 

Clearcut 
Seed cut 
Selectmn 
Prep C”t 
Removal 
Comerclal mm 

Sub-Total 

Chargeable Allowable 

? 
Sale Quantity 

L TOTAL ASQ 

2,660 13.2 4.1 
5,230 87 27 
1,600 2, 32 06 

750 06 0.2 

10,240 25 7 76 

10,240 25 7 76 

10,240 25 7 76 

82 8,200 49 
54 5,400 3.3 

.I2 1,200 0.7 

03 300 02 

151 15.100 9.1 

151 15,100 9 1 

151 15,100 1, 9 1 

Clearcut 
Seed cut 
Prep cut 
Removal 
Commercial mm 

Sub-Total 
Salvage msul.table) 

1,848 15.30 2 95 0 30 
3,429 7.51 1 67 0 17 

766 0.95 0 20 0 02 

6,043 23 76 4 82 0 49 

6,043 23 76 4 82 0 49 

6,043 23 76 4 82 0 49 

3,750 3 25 
2,125 1.84 

250 0.22 

6,125 5 31 

6,125 5 31 

6,135 5.31 

PROG- FROM NON-SUITABLF: oion-Chargeable) 

None 
None 
None 
None 
&me 
None 
None 

if Includes products converted to cords at 100 CUblC feet/cord for control purposes 

17 18 
8 57 

1 08 

26 83 

26 83 

26.82 



TIMBERLAND “SE CLASSIFICATION AND INVENTORY SrnY 

B TOTAL ANNUAL NET GROWN TOTAL ANNUAL MORT.4LIn 

ACRES 
AIL PRODUCTS LARGE ROUNDWOOD 1, 

5 cl" + dbh 
ALL PRODUCTS LARGE RouNnwooD y 

SCdJIEr 5" + dbh 
ALL PRODUCTS LARGE ROuNDwoOD 1, 

Scrlbner 5 0" + dbh Scrawler 
w ACRES M?lCF MMBF mm MMBF nnCF MMBF 

Water 9 85 
Non-Forest 517 34 
Forest Land 1.69730 

A. Nat Available 264.82 
Productive Reserved 131 10 
Productive Deferred 121 30 
Producrlve Adlun Wlthdrwn 12 42 

B Not SIxted for Tmber 
Productlo* 851.13 
Tecilnologlcally Not slnte.3 97.80 
Admm NOT Slated 4 78 
Economically Not Suited 264 89 
surplus to nr. Prod Needs 483 66 

c Su*table for Tbr. Prod (WI,) 581.55 
Full Yldd 581.55 

m MOdlfld Yldd 
A 
c- SUBTOTAL SUITABLE PoR TBR PROD 581.55 

NATIONAL FOREST TOTAL 2.224.69 

- 

331.03 1,165.21 7.84 23 04 0 56 2.60 
163.88 576 84 3 88 11 41 0.28 1 28 
151.63 533 72 3 59 10 55 0 25 1 19 
15 52 54.65 0 37 1 08 0 03 0 13 

1060 28 3,732.17 
122.25 430 32 

5.98 21 03 
(NONPRODUCTIVE FOREST IAND) 

601 63 2J17.77 
727 78 2,561 77 
727.78 2,561 77 

25.11 73 80 1.77 8 30 
2 89 8 51 0 21 0 96 
0 14 0 42 0 01 0 05 

14 25 41.87 1 00 4 70 
17.24 50.66 1.22 5 71 
17.24 50 66 1.22 5 71 

727 78 2,561 77 17 24 50 66 1 22 5 71 

1,788 66 2/ 6,296.05 21 42 36 2, 124.50 2, 3.00 2, 14.02 y 

1/ Sastlmber volumes pertam to trees 9.0" DBli and greater (for whrch forest mventory data 15 avaIlable) 
2/ These totals are for productive forest land only 
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APPENDIX c 

SuElflARY OF ARTERIAL, COLLECTOR AND LOCAL ROAD CONSTRUCTION ANIl RECONSTRUCTION 

FY DISTRICT 

84 Leadvllle 

84 Sallda 

84 Salrda 

84 San Carlos 

84 Pikes Peak 

84 Plks. Peak 

84 SDWh Park 

84 South Platte 

84 south Platte 

84 South matte 

84 SO"th matte 

85 Leadvllle 

85 Sallda 

85 San cark.s 

85 San carLas 

85 Pikes Peak 

85 Plhes Peak 

85 Pikes Peak 

55 South Park 

85 South Platte 

86 Leadv~lle 

86 Sahda 

86 San Carlos 

86 Pzkes Peak 

86 South Park 

86 South Platte 

86 South Platte 

ROAD ROAD 
m NAME a 

100 IA wurtz Crossmg FDR 100-Set 16 

346 PbUEllg=n FOR 346-&c 30 
346 IA Ptarmigan East FDR 346-Set 29 

200 2A Beaver Creek FDR 200~set 14 

397 SDXVSlldSZ State 165~Set 15 

324 1.x cave FDF. mo-se.2 4 

363 PhWlklG? FDR 363~Set 34 

853 sonus FDR 127-DE 854A 
554 Wallace Gulch FDR 127-FDR 853 

54s TLWlW=Y FDR 543-Green 
Mm 

545 Wlgw.m FDR 54sset 29 

560 lb Cabm Ck (Lower) FDR 560-&c 23 
560 Ic C&u Cb (Upper) E'DR 560~Set 9 

528 SlX!Ule County 126-Set 1 

109 m zmn us24-m 0 2 
109.M &on North mm 109~MP 1 0 

(NWJdN.3 to be assigned) Jones Mt TS 

303.2 W~llO" Creek set 2%set 23 

410 Indran Creek set 5-set 1 

364 "adleSter FOR 357-FDR 363 

339 Fisher Wood State 67-Set 27 

(N~~~N~. to be a8slgned) piurn creek TS 

134 North Fork nm 127-set 35 

(N=E/No. to be assqned) FDR 300-set 13 
sugar Creek TS 

109 IA Zme North "P I o-pm 2 0 

272 2 5rams Creek Browns Ck-Sands 
Ck 

401 Ileer Peak set 23-set 14 

379 1 Deer Park FDR 370-w Deer 
Park 

195 Elk Plot US 285Set 36 
412 Crooked Creek FS Bdy-FOR 194 

101 crow Creek Old us 285~see 2 

(N=UW/NO. to be assrI3ned) FDR 211-FOR 560 

C-l 

ROW 
E 

NOW 

None 
NolIe 

NOM 

NOW 

None 

NOW 
NOlIe 

None 

NO”= 

NOlIe 
None 

NO*= 

1 
NOW 

NOIS 

None 

NOIE 

1 

NLWE 

NOIE 

NOE 

NOW 

NO*= 

NOlIe 

NOlE 

None 

t 
N.XE 

NO!Z 

NOIX 

DEVELOPMENT 
LENGTH 

CONST w 
(mles) 

02 

0.6 
0.5 

24 

41 

18 

12 

09 

17 
08 

06 

1.0 

35 

10 

20 

3.0 

10 

10 

20 

10 

1.9 

35 

20 

26 
21 

02 

1 1 

2.4 

2.0 

05 

10.6 

0.5 

2.4 

10 

22 
1.4 

30 

10 

ESTIMATEC 
COST 

M-DOLLARS 

9 

38 
11 

22 

113 

16 

20 

25 
47 

16 

13 

30 
10 

9 

5 
15 

55 

10 

24 

20 

5 

15 

130 

60 

15 

l0 

35 

40 

22 
14 

30 

30 



APPENDIX c 

SmY OF ARTERIAL, COLLECTOR AND LOCAL ROAD CONSTRUCTION AND RECONSTR”CTION 

m DISTRICT 

86 South Platte 

86 South matte 

87 leadnlle 

87 SalIda 

87 San cirlos 

87 San carbas 

87 Pikes Peak 

87 Plhes Peak 

87 South Park 

87 South narte 

87 South Platte 

88 Plhes Peak 

88 San Carlos 

88 Pkes Peak 

88 South Park 

88 South Platte 

88 San Carlos 

88 South Platte 

88 South matte 

88 South Platte 

89 Leadvxlle 

89 San car103 

89 South Park 

89 South Park 

89 Pikes Peak 

89 San Isabel 

89 hkes Peak 

89 hkes Peak 

90 PlkS Peak 

90 PX!eS Peak 

90 San carbas 

ROAD ROAD 
m> NAllE 

(N~llE,NO to be assIgned) Brush Creek TS 

(Name/No to be asscqed) Dakan fttn TS 

102 E Tennessee Em 102~HP 5.0 

203 Poncha Creek J!nT 140%FDR 200 

(N="w/No. to be assqned) Gost TS 

(Name/No. to be assqned) Amethyst TS 

(Name/No. to be assqned) Stone Gulch TS 

327.1 storm Park FDR 327~set 9 

(Name/No to be assxgned) Michigan Creek TS 

(Name/No to be assqned) Callahan TS 

(N=&No. to be assqned) Dake Lake TS 

381.1.4 FrJR 381 1-m 
Rosa 

(N~dNO. to be assigned) Wolf lake TS 

(Name/No. to be assxgned) Catamount TS 

252 Parker SH II-FDR 261 

(Name/No to be assqned) Thunder Butte TS 

(Name/No. to be assqned) FDR 403+ec 30 

(Name/No. to be assqned) N Elk Creek TS 

(Name/No to be asszgned) Hoaszer Creek TS 

(Name/No. to be assigned) Noddles TS 

lOO.lA "utz crossmg MP 0 *-MT 1 2 

(Name/No. to be assxgned) Pole Creek TS 

252 Parker 

270 unroll 

102 Elk Creek 

130 3 Lodgepole Flats 

101 crow Creek 

100 Deer Creek 

10s 2 N=~lXS 

431 Buffalo Peaks 
158 Bear Gulch 

300 2 Lake Creek 

SH I)-FDR 270 

FOR *52-FM? 253 

FS Bdy-set 10 

FDR 1303-Set 7 

set *-FDR 105 

FDR 105~DR 603 

3-S Bdy-FOE 107 

"7 5 B-End 
FOR 43,-FDR 442 

FS Bdy-Balman Dam 

c-z 

ROW 
s 

NOlE 

None 

NolIe 

NOlIe 

None 

NO”e 

NO”e 

NO*= 

None 

None 

*one 

Nane 

NOIZ 

NOD= 

None 

NOlW 

NOLE 

None 

NOIX 

None 

NOIZ 

NOlL.2 

1 

1 

NOIM 

NO== 

NOZWZ 

NOIE 

None 

NDlW 
NOM 

DEvELOPmNT DEvELOPmNT 
LENGTH LENGTH 

C02(ST C02(ST N N 
hles) hles) 

20 20 

10 

20 

20 

24 

40 

20 

15 

20 20 

40 

10 05 

10 

27 

2.0 

1.0 35 

20 

I.0 10 

I.5 15 

1.0 

20 

1.0 

2.0 

34 

30 

0.5 1 0 

15 

33 

35 

20 

32 
30 

32 

ESTIMATED 
COST 

N-DOLLARS 

30 

15 

30 

30 

45 

88 

20 

25 

50 

60 

25 

15 

59 

35 

45 

30 

60 

40 

15 

30 

15 

30 

35 

30 

45 

30 

85 

120 

55 

35 
45 

32 



F-f DISTRICT 

90 San Carlos 

90 leadvllle 

91 leadvxlle 

91 San C.%rlos 

91 se* carLas 

92 San carL3s 

92 San Carla3 

92 San Carlos 

93 San car1os 

93 San Carlos 

93 San carhx 

APPENDIX c 

SullllARY OF ARTERIAL, COLLECTOR AND LOCAL BOA0 CONSTRUCTION AND RECONSTRUCTION 

ROAD ROAD 
e v!kE 

(NadN.3 to be assqned) 

139 Longs 

139 IA Decbecs 

(Name/No. to be assqned) 

321 3 Dlrch Creek 

139 Longs 

(N=UI~/NO to be amgned) 

(~84~0 t0 be asslgnedj 

139 Longs 

(N=IW/NO t0 be assIgned) 

412 Stanley Creek 

ROW 
w B 

Set 36-See 29 NOlIe 

Em 131-Set 19 None 

FDR x31-Set 24 NC.*= 

set 9-set 29 NOW 

Set 3%Set 26 NOW 

FDR 131~set 30 NOW 

set 3-set 4 15 

set 22-set 41 NO”= 

set 30-set 31 None 

set I5-Sez 17 No*= 

Set 7-Set 36 30 

DEVELOPMENT 
LENGTH 

CONST s 
(mles) 

37 1 3 

10 

10 

30 

20 

10 

05 1.5 

20 

1.0 

5.0 

30 30 

ESTIMATED 
COST 

“-DOLLARS 

95 

35 

35 

66 

44 

35 

26 

44 

35 

11 0 

96 

The fzscal year of constructlan,reconstructlon IS planned to comcrde wzth or precede resounx management 1x1 the 
respective areas. However, the budget allocatvm for each year “111 affect the tzmmg of the actual work 

The costs and mleages shown for ~onstruct=on,reconstructlon are esfmmtes and were made wzthout the benefit of 
held data Actual costs and mleages could vary cost estmmtes are based on 1978 prices proJected to 1985 
Engmeermg COSCG I,, support of road des>Sn, canstructmn, and n&t-of-way acqus~tmn costs are not mcluded. 

Recanstructmn 18 the upgradmg of the standard of an exmtmg road Relocation 1s consxdered reconstnlct~on 
If It replaces the orlglnal facllrty Reconstructed could mclude removu,g encroachmS “eSetatmn, w=denmS 
the road surface, upgradu,S the quantzty and quahty of dramage strmt”res, “pgradzng surfacmg, reshap=nS 
the cut and fill slopes, and dust abatement measures 

Constructmn IS bulldmg a new road where none currently ex,.stss 

Pro,ects w~&,ut a road number and/or name axe not currently on the Forest Develo~ent Road System. They wxll 
be added to the system before funds are expended on the fac~hty. 

w Boundary 
Ck Creek 
Co Rd County Road 
FOR Forest Development Road 
FDT Forest Development Tr.nl 
FS Forest ser”1ce 
HP “de Post. 
Pvt Private 
SW Sectvm 
SH stare Highway 

c-3 
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APPENDIX D 

SuMpw(y OF TRAIL CONSTRUCTION AND RECONSTR”CTION 

rr B TRAIL NAME -2 

84 Sahda Horn Fork 1449 
84 San Carlas BaldlOW 1336 
84 Leadnlle CalaradolMam Range 1776.7 

84 San carbas Gaodwu, 
84 Pikes Peak Barr 
84 SOUfh Park west Jefferson 
84 South Park Wlgvam 
84 South Park T.WryZLl 
84 South Park Tumble Creek 
84 South Park Colorado 
84 South matte Pawerhle 
84 Plk.3 Peak BZdT? 
84 Sahda Kroenke Lake 
85 San carPas Rainbow 
85 Leadvxlle Colorado,“am Range 
85 Leadvrlle Colarado,Mam Range 
85 Sallda K3rrenstem lake 
85 Salzda Colorado,naln Range 
85 Plbes Peak Barr 
85 South Park Puma HLllS 
85 South Park west Jefferson 
85 Sourh Park Sllverheels SnOYmOblle 
85 Pdfes Peak Waldo Canyon 
85 South Platte Powerhne 
85 S0Ut.h Platte Dutch Fred 
85 San Carlos COlOGSlCh~-“.Z~~bh 
86 San Carlos Lake of Clouds 
86 leadvrlle Colorada,Mam Range 
86 leadvxlle Colorado,t,am Range 
86 Sallda Bushnell Lake 
86 Plhes Peak Front Range 
86 South Park Il-N1. Network 
86 South Park Gold D”sr 
86 South Park Ben Tyler 
86 South Platte Cabm Axdge 
86 leadvxlle Colorado,naln Range 
86 Sahda stout Creek 
86 San Carlos Horn Creek 
87 San Carlas North Bmsh 
87 Comanche canyons 
87 leadvzlle North "t EZbert 
87 Leadvxlle Colorado/Ham Range 

1346 PDT 1336 to Goodwm Lake 5 
620 IncluE LO namrou Res Trail 
648 FDR 401-w Jefferson Creek 
609 8. r.osr Park 

Spruce Grove CG - FDT 630 2.4 
61,‘ 

1776 
690 
620 

1448 
1336 
1776 
1776 
1443 
1776 
620 
656 
648 

640 
690 
679 

1345 
1349 
1776 
1779 
1402 

653 
606 
675 

1776 
1403 
1342 

751 

1484 
1776 7 

87 Sallda httle Cochetopa 
87 Salxda Colorado 
87 San carkJs "aharoya 
87 Pikes eeak Front Raoge 
87 South Park II-PII Network 
87 8aut.h Park Gold Dust 
87 South Platte Noddle 
87 south Platte lake Park 
87 Salrda Tumble Creek,Faurmlle 
87 Pikes Peak Putoey Gulch 
88 San carLas Greenhorn 
88 Leadvxlle Turquoise Lake 
88 Plbes Peak Barr 
88 SOYrh Park 11+,x Network 
88 south Platte Noddle 
88 Sahda Pomeroy Lakes 
88 CO@ia"Che CaIlYOCLS 
88 Salrda Poplar Gulch 

1409 
1776 
1304 

653 
677 
639 
617 2 

1316 
1493 
620 

677 
1437 

1436 

DEVELOPMENT LENGTH 
m CONS m 

(mdes) 

Trail 1448 to Bear lake 
"arloue locations - Custer c0unt.y 3.0 
North side Twm Lakes - tie zn * 0 

with south szde 

Biffalo "eadovs 
3-kfz & Black Caoyon 15 
Indran Creek -LO Flat Rocks 
nanltou Res. Trail to Barr camp 
Upper end to Lake at Sro~s Pass 
"srlous lacarlons - Custer County 
Cache Creek 7 
Twm Lakes to Cache Creek 
R-all LO Lake 
Dzstr~ct boundary to N Cottonmad 
Barr Camp to FDT 632 
Wdkerson-Pulver Saddle 3.0 
W Jeff. Cr -FDT 1776 3.8 
FrlR 412~En8 405 70 
".S Nwy 24 to loop 
Flat Rocks to Dev~l's Head 
Dumb Fred to Jackson Creek 
Alvarada CG to Rambo" Trail 
Ralnbou Trail to Lake 
Cache Creek to Clear Creek 
Cache Creek ROW mcludes brrdge 0.5 
Upper end of Trazl to Lake 
N seaver Ck. to s. Beaver 30 
"arrous 44 
"=L%DUS 1.0 
Tmberlme-Lhst Sdy 
Sugar Creek Road to Rampart Range 
FOR 104 to Galella Iare Trarl 
Radx.w Trail to scout Creek Lakes 
Barnbow Trail to Horn Lake 1.0 
Rainbow Trail to Upper Brush Lake 
Picture canvon 3.0 
FDT 1776 to Stmm~f 
South nr Elberr trarlhead - 

north side Twin lakes 5.0 
EDR 241 to Forest boundary 
Angel of Shavano CG to Blank Cabin 
Bulls Eye Road to County lrne 
South Beaver to Hay Creek Road 2.0 
Various 3.2 
FDR 405-1.0 mr. N 1.0 
Sugar Ck Rd. to Rampart (N. end) 
lake Padi to ncclwly Trail 
Buffalo Peaks to Faurmlle Creek 
Fwtney Gulch 15 
Greenhorn nountal" 
North shore to May Queen 
ne 7 7 to "P 10 
YE.ZZlO"S 65 
Complere to *amparr Range 
FUR 279 to lake 
Pxrure Canyon - Sand Canyon 
St Elm to Cuttonwoad Creek 

2.2 

2.0 

2.0 
25 

5 

2 

45 
19 
25 
30 

2.3 
10 

7 
9 

20 
25 
2.0 
1.5 
10 
20 

.5 

14 
4.0 
2.4 
3.2 

20 

33 

t.5 
1.0 
1.0 

3 0 
2.5 
1.0 

15 
3 0 
23 

55 
1 7 

15 



89 
89 
89 
89 
89 
89 

89 
89 
89 
89 
89 

DISTRICT ‘TRAIL N&ME 

Sahda Cohxado 
Pikes Peak Waldo Canyon 
South Park Trout Creek 
South Park ll-Ph.. Network 
South Park Sllverheels snowmobile 
South Platte Top Of the World 

San carLas St. Charles 
Sahdn Colorado 
COl!J=~Che CatlyOnS 
San Carlos Tanner 
Salrda BrwrLs Creek 
Pikes Peak Barr 
South Park Puma Nrlls 
South Platte Fl=tlXXk 
COlKl*Ch~ Ct3~pllS 
Sahda South ‘hoses/Colorado 
San Carlos TWlJl~r 
South Platte Russel Gulch 
Sshda Pass Creek 
SalIda Green Creek 
Sahda R=l&OW 
South Park Platte sprmgr 
South Park French Pass 
South Park Colorado 
South Park Weston 
South Park Platte Springs 
south Parr Lake Park 

S-Y OF TRAIL CONSTB"CTION AND RECONSTRUCTION 

co - Campground 
Ck - Creek 
CR - County Road 
FDR - Forest Development Road 
FDT - Forest Development Trail 
m - thle Post 
N. - Nor+h 
nes - Reservarr 
S. - South 
Seg. - segment 

TRAIL 
B 

1776 
640 
614 

695 

1326 
1776 

1333 
1429 

620 
653 
674 

1776 
1333 
693 

1411 
1412 
1336 
619 
631 

1776 
615 
619 
639 

LOCATION 

North Fork to Browns creek 
LOOP 
Slmm~t 
Various 
FOR 405~noreos 
rlrst segment SH 67 to Top Of 

the World 
SH 165 to C~sneros Trkul 
FDR 240 to us 50 
Pxcture Canyon - Sand Canyon 
CR 143 to 3,4 rule IntO Forest 
FDR 272 - Fm 278 
m 100 to SumGIlt 
Pulver Saddle-FDR 250 
FDT 673 to FDT 675 
Picture Canyon - Sand Canyon 
Upper end to S F’ooses Creek 

DEVELOPtENT LENGl’B 
CONST s 
--bales ) 

1.0 
30 

6 
12 
45 

70 

2.5 
5 

2.8 
1.5 
15 
33 

4.9 
40 

20 
10 
20 FS bmmdary to Oak Creek Grade 

Sprucewoc,d to South Platte Rzvee 
FDR 212 - Lake 

40 
1.0 
15 
1.5 
05 
1.9 

3 
1.4 

13 
10 

FOR 221 - FDT 531 
“arlous lacatlons 
Canyon Rm-Rl”er 
FOR 400-I 9 to west 
S. End Stock Drzve 
w. Pass CG-O'LOOk & PDT 616 
Tarryall cr Ed 
FLIT 607~Dut Bdy 
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APPENDIX E 

ALLOCATION OF CAPABILITY AREAS TO MANAGEMENT AREAS 

The Forest has been subdivlded into map units for analysis purposes 
based on homogeniety with respect to environmental characteristiss such 
as vegetation, soils, and slopes. Geographic areas were delineated 
first to Identify areas of politlcal, social, and administrative 
dlfferentiatlon. Next, ecological units were identified wrth respect to 
potentul natural vegetation, the soil and landform type, and unxque 
legal or adminxstratlve identifier or number. The geographic and 
ecologlcal delineations were then combined to identxfy capabIlity areas. 
Crlterla and coding for the various ldentiflers are contained in 
Planning Actlon 2, Planning Criteria, Pike and San Isabel National 
Forests, June, 1981. 

The management emphasis as shown in the Forest Plan and described in 
Chapter III, Management Direction, is applied to the capability areas as 
llsted below. Management area delineations are shown in the Forest Plan 
map and generally follow capability area boundaries. The capability 
areas are mapped on overlays to USGS 7-l/2 minute topographic guadrangle 
maps and enable more precise locatlon of management area boundaries. 
These maps are avaIlable for rnspectlon at Ranger Dlstrlct offices and 
at the Forest Supervisor's headquarters. 
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4 c 4 
%T ;; 

% 2 579 
.E 

ca 2 0 a G 9 
z rl* 
$8 
32 

2: 8 
23 3: 

i? 
2,” 

# 
% :z -2;. 5 :m f .rl4 

Jz Frn 
EC 2 :2 $E gj: 2: 

0206 22 
$2 2% 9% g 43 

A054 PPO80 A071 SF170 0% 48 A031 PPOSO 001 *A 
A031 PPlOO 002 2A 
A031 DF080 003 2.4 
A031 DFOBW 004 8B 
A032 DF080 001 28 
A033 DFlOO 001 2A 
A033 DF080 002 28 
A033 DFlOO 003 ZA 
A.034 DFOBO 002 3A 
A034 DF080 003 3A 
A034 DF080 004 2A 
A034 DFIOO 005 28 

A054 PPlOO 007 28 
A054 PPlOO 008 7A 
A055 DF080 001 28 
A055 DPlOO 002 7A 
A055 mob0 003 7A 
A055 DF080 004 7A 
A055 DF080 005 7A 
A055 OF080 006 28 
A056 DFO80 001 2B 
A056 DFOBO 002 7A 
A056 ~F080 003 28 
A056 ~F0.80 004 28 
A056 WI00 005 7A 
A056 PPlOO 006 2~ 
A056 PPlOO 007 28 
A056 DF080 008 7A 
A056 ml00 009 7A 
A056 ~F080 010 2~ 
A056 PPO80 011 2B 
A057 DF080 001 70 
A057 lx080 002 7D 
A057 DF080 003 28 
A057 DF080 004 ZB 
A057 PPlOO 005 2B 
A057 DP130 006 2~ 
A058 PPlOO 001 70 
A058 PPO80 002 2B 
A.058 PPlOO 003 28 
A058 DP130 004 7.4 
A058 DP130 005 4B 
A058 DF130 006 4B 
A058 DF130 007 4B 
A058 ma30 008 4B 
A058 mu30 009 48 
A058 DFl30 010 48 
A058 cm130 011 48 
A061 DF080 001 7.4 
A061 DFlOO 002 2~ 
A061 DF080 003 2A 
A061 DFlOO 004 2B 
A061 OF100 005 2A 
AObl DFOBO 006 ,A 
A061 DFlOO 007 ,A 
A061 PPlOO 008 2A 
A062 PPlOO 001 7A 
A062 DF080 002 2B 
A062 DF080 003 3A 
A062 DF080 004 2B 
A062 PPlOO 005 2~ 
A062 PPlOO 006 2A 
A062 PPlOO 007 2~ 
A071 SF170 001 40 
A071 SFl7P 002 7A 
A071 ALlBP 003 3A 
A071 ALlBP 004 3A 
A071 SF17P 005 4B 
A071 SF170 006 2~ 
A071 SF170 007 5B 
A071 SF160 008 4D 
A071 SF160 009 5B 
A071 SF170 010 5B 
A071 SF170 011 2B 

A071 AL190 013 48 
A071 SF170 014 2B 
A.071 SF170 015 ZB 
A071 SF170 016 2B 
A071 AL190 017 48 
A071 SF170 018 ZB 
A071 SF170 019 28 
A071 AL190 020 4B 
A071 SF170 021 2~ 
A071 SF170 022 58 
A072 SF170 001 28 
A072 AL190 002 48 
A072 SF170 003 48 
A072 AL190 004 48 
A072 Al.190 005 48 
A073 SF170 001 28 
A073 SF160 002 SB 
A073 SF170 003 28 
A073 SF170 004 m-1 
A073 SF170 005 1%, 
A073 SF160 006 2~ 
A073 SF170 007 28 
A073 SF170 008 2B 
A073 SF170 009 4B 
A073 SF170 010 4~ 
A073 AL190 011 4~ 
A073 SF170 012 ,A 
A074 AL190 001 28 
A074 ALl8W 003 8c 
A074 ALl9W 802 88 
A075 SF170 001 2~ 
A075 SF17W 002 BB 
A075 SF17W 003 8~ 
A075 ALlSW 004 89 
A075 SF17W 005 8~ 
A075 ALlBW 006 8B 
-4.074 AL19w 807 BB 
A.091 SF17W 001 BB 
A091 LP17P 002 5~ 
A091 SF17P 003 3,4 
A091 SF17P 004 48 
A091 SF170 005 2B 
A091 PPlbO 006 2~ 
A091 PP160 007 28 
A091 LPI70 008 59 
A091 SF170 009 28 
A091 SF170 010 28 
A091 SF17" 011 8~ 
A091 AU%' 012 89 
A092 PP170 001 2~ 
A092 LP17W 002 86 
A092 LP17W 003 86 
A092 SF17W 004 86 
A092 SFl7W 005 88 
A092 PP170 006 5B 
A092 LP170 007 5B 
A092 PP160 008 2~ 
A092 LP170 009 59 
A092 PP170 010 5~ 
A092 LPI70 011 58 
A093 DF170 001 2B 
A093 SFIW 002 BB 

‘4034 DFOBW 006 ii 
A035 DFlOO 001 2A 
A036 PPlOO 001 ZA 
A036 PPOBO 002 2.4 
A036 DF080 003 2A 
A041 SFOBW 001 8B 
A042 SFOBW 801 BB 
A042 SFl7W 802 8C 
A042 SF17W 803 88 
A042 SF17W 803 BB 
A042 DFOBW 804 8B 
A042 SFOBW 805 86 
‘4043 SF14W 001 88 
A043 SFO*W 002 88 
A043 SFOBW 803 88 
A043 DFOBW 804 88 
A043 SFOBW 805 8B 
A044 PPO80 001 Pm 
A044 PPO80 002 70 
A044 DF080 003 3A 
A044 PPlOO 001 70 
A044 DFOBO 005 7~ 
A044 DFlOO 006 7D 
A044 DFlOW 007 86 
A044 PPO8" 808 BB 
A044 mom 809 88 
A044 DFOBW 810 8B 
A051 SFOSW 001 8B 
A052 PPOBO 001 *B 
A052 PPO80 002 29 
A052 PPOBO 003 28 
A052 PPO80 004 28 
A052 PPlOO 005 2~ 
A052 PPlOO 006 2B 
A052 PPlOO 007 2B 
A052 PPOt3U 008 88 
A052 PPOBO 009 2B 
A052 DFOBO 010 2B 
A052 PPlOO 011 2B 
A052 SFOEW 012 8B 
A053 DFlOO 001 7A 
A053 DF080 002 53 
A053 DFlOO 003 7.4 
A053 DF080 004 5B 
A053 DFlOO 005 2B 
A053 PPOBO 006 2B 
A054 PPlOO 001 2B 
A054 PPOBO 002 2B 
A054 PPlOO 003 2B 
A054 PPlOO 004 7A 
A054 PPlOO 005 28 

A093 SF17W 004 8B 
A093 DF17W 005 8B 
A093 PP17W 006 8B 
A.093 LPl7W 007 88 
A093 OF170 008 28 
A093 PP170 009 2B 
All1 LP170 001 2B 
All1 LPlbO 002 2B 
‘4111 LP170 003 28 
All1 SF170 004 2B 
All1 All1 SPlbW SPlbW 005 005 88 88 
All1 All1 AL19" AL19" 006 006 88 88 
All1 SF17W 007 8C All1 SF17W 007 8C 
All1 SF17W 008 8C All1 SF17W 008 8C 
All1 ALL91J 009 8B All1 ALL91J 009 8B 
A112 LPO80 001 7D A112 LPO80 001 7D 
A112 A112 LPO80 LPO80 002 002 70 70 
A112 A112 IP170 IP170 003 003 70 70 
A112 A112 LPlbO LPlbO 004 004 70 70 
A112 A112 SF170 SF170 005 005 70 70 
Al12 LPOSO 006 7D Al12 LPOSO 006 7D 
A112 A112 LPO80 LPO80 007 007 70 70 
A112 A112 LPlbO LPlbO 008 008 70 70 
A112 SF160 009 2A A112 SF160 009 2A 
A112 SF170 010 2A A112 SF170 010 2A 
A112 SF160 011 2B A112 SF160 011 2B 
Al12 SFl7W 012 8B Al12 SFl7W 012 8B 
A113 A113 PPlOO PPlOO 001 001 28 28 
A114 PPlOO 001 7A Al14 PPlOO 001 7A 
A114 PPlOO 002 7A All4 PPlOO 002 7A 
A114 PPOBO 003 7A A114 PPOBO 003 7A 
A114 PPO80 004 7A A114 PPO80 004 7A 
A114 PPO80 005 9B A114 PPO80 005 9B 
A114 A114 PPOBO PPOBO 006 006 28 28 
All4 All4 PPO80 PPO80 007 007 28 28 
A131 A131 SFOBW SFOBW 001 001 88 88 
A131 A131 OFOBW OFOBW 002 002 68 68 
Al.31 DF080 003 2B Al.31 DF080 003 2B 
A132 SFOBW 001 8B A132 SFOBW 001 8B 
Al32 Al32 DFOBW DFOBW 002 002 88 88 
Al32 PPlOO 003 7A Al32 PPlOO 003 7A 
A132 DFO80 004 7A A132 DFO80 004 7A 
A132 DFOBO 005 7A A132 DFOBO 005 7A 
A132 OF080 006 2B A132 OF080 006 2B 
Al32 Al32 PPlOO PPlOO 007 007 28 28 
Al32 Al32 PPO80 PPO80 008 008 28 28 
A132 PPlOO 009 2B Al32 PPlOO 009 2B 
A132 PPOBO 010 2B A132 PPOBO 010 2B 
A132 PPO80 011 2B A132 PPO80 011 2B 
Al32 Al32 PPlOO PPlOO 012 012 28 28 
Al32 Al32 PPlOO PPlOO 013 013 28 28 
A151 DF080 001 4B A151 DF080 001 4B 
A151 A151 DF080 DF080 002 002 48 48 
A151 A151 mot?0 mot?0 003 003 28 28 
A151 A151 DFlOO DFlOO 004 004 70 70 
A151 A151 DFlOO DFlOO 005 005 70 70 
A151 A151 DF080 DF080 006 006 48 48 
A151 DF080 007 4B A151 DF080 007 4B 
Al52 Al52 oFl** DFlOLl 001 001 28 28 
A152 DP080 002 2B A152 DP080 002 2B 
Al52 Al52 DF080 DF080 003 003 28 28 
A152 A152 DFOBO DFOBO 004 004 70 70 
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Al52 DF080 005 2B 
Al52 DFlOO 006 2B 
Al52 IT100 007 7D 
A152 Pm30 008 7A 
Al52 DFlOO 009 2B 
A152 PPlOO 010 2B 
Al52 DF130 011 28 
0011 0011 SF170 SF170 001 001 2A 2A 
0011 0011 AI.190 AI.190 002 002 6B 6B 
0011 0011 SF170 SF170 003 003 28 28 
0011 0011 SF170 SF170 004 004 28 28 
0011 0011 SF160 SF160 005 005 2B 2B 
0011 0011 SF170 SF170 006 006 6B 6B 
0011 0011 AI.190 AI.190 007 007 69 69 
0011 0011 A1190 A1190 008 008 68 68 
0011 0011 SF170 SF170 009 009 bB bB 
0011 0011 Al.190 Al.190 010 010 68 68 
DO11 DO11 SF170 SF170 011 011 28 28 
0011 0011 SF170 SF170 012 012 2A 2A 
0011 0011 SF160 SF160 013 013 28 28 
0011 0011 SF160 SF160 014 014 4B 4B 
0012 0012 SF170 SF170 001 001 9B 9B 
0012 0012 SF160 SF160 002 002 2B 2B 
0012 0012 SF170 SF170 003 003 9B 9B 
0012 0012 Al.190 Al.190 004 004 9B 9B 
0012 0012 AI.190 AI.190 005 005 9B 9B 
0012 0012 AL190 AL190 006 006 9B 9B 
0012 0012 SF170 SF170 007 007 9B 9B 
0013 0013 SF160 SF160 001 001 2B 2B 
0013 0013 SF160 SF160 002 002 5B 5B 
0013 0013 SF160 SF160 003 003 6B 6B 
0013 0013 SF160 SF160 004 004 68 68 
0013 0013 SF170 SF170 005 005 2B 2B 
0013 0013 SF170 SF170 006 006 28 28 
0013 0013 AI.190 AI.190 007 007 48 48 
0013 0013 SF170 SF170 008 008 3A 3A 
0013 0013 SF170 SF170 009 009 3A 3A 
0021 0021 SF170 SF170 001 001 7A 7A 
0021 0021 SF170 SF170 002 002 7A 7A 
0021 0021 SF17W SF17W 003 003 88 88 
0021 0021 SF17W SF17W 004 004 8B 8B 
0021 0021 AL19w AL19w 005 005 3A 3A 
0021 0021 SF17W SF17W 006 006 3A 3A 
0021 0021 SF150 SF150 007 007 3.4 3.4 
0021 0021 SF150 SF150 008 008 59 59 
0021 0021 SBM.0 SBM.0 009 009 58 58 
0021 0021 SF160 SF160 010 010 5B 5B 
0021 0021 FM160 FM160 011 011 58 58 
0021 0021 SF160 SF160 012 012 68 68 
0021 0021 SF160 SF160 013 013 bB bB 
0021 0021 SF150 SF150 014 014 bB bB 
0021 0021 SF17P SF17P 015 015 3A 3A 
0021 0021 SF17P SF17P 016 016 3A 3A 
0021 0021 AL18P AL18P 017 017 3A 3A 
0022 0022 SBlbO SBlbO 001 001 68 68 
0022 0022 DF150 DF150 002 002 68 68 
0022 0022 58160 58160 003 003 bB bB 
0022 0022 58160 58160 004 004 6B 6B 
0022 0022 SF160 SF160 005 005 bB bB 
0022 0022 SF170 SF170 006 006 4B 4B 
0022 0022 SF170 SF170 007 007 4B 4B 
0022 0022 DF170 DF170 008 008 48 48 
0022 0022 DFl50 DFl50 009 009 5B 5B 

0022 SBlbO 010 5B 
0022 SF150 011 5B 
0023 SF150 001 7A 
0023 SF160 002 68 
0023 SP.160 003 68 
0023 SF150 004 6B 
0023 SF160 005 4B 
0023 SP150 006 49 
0023 SB160 007 4B 
0023 SF150 008 48 
0023 SF150 009 3.4 
0023 SB150 010 68 
0023 Sal60 011 59 
0023 DFlbO 012 49 
0023 SBlbO 013 68 
0031 PPlOO 001 29 
0031 DFlOO 002 2B 
0031 DFlOO 003 4B 
0031 DFlOO 004 28 
0031 DF080 oa5 28 
0032 OF100 001 2A 
0032 PPO80 002 2A 
0033 PPO80 001 2A 
0041 SFL7W 001 88 
0041 SFlbW 002 88 
0041 ml.70 003 7A 
0041 SF160 004 7A 
0041 SF160 005 6B 
0041 SF17W 006 8B 
0041 AL18W 007 88 
0042 SF17W 001 88 
0042 SFlbW 002 88 
0042 SF17" 003 88 
0042 SF160 004 7A 
0042 SF160 005 6B 
0042 SF170 006 7.4 
0042 SF160 007 7A 
0042 SF170 008 7A 
0043 SF17W 001 8B 
0043 SOB" 002 8B 
0043 SF1bW 003 BC 
0043 SFOBW 004 8B 
0043 SF17W 005 8C 
0081 DF080 001 4B 
0081 DF140 002 2B 
0081 DF150 003 4B 
0081 SF150 004 4B 
0081 DF150 005 48 
0081 es-140 006 28 
OOBl FM140 007 2B 
0081 SF080 008 5B 
0081 FM140 009 bB 
0081 SF150 010 5B 
0081 SF150 011 49 

0082 FM110 004 bB 

0082 ml20 005 68 
0082 SF120 006 7A 
0082 SF110 007 7A 
0082 RI110 008 6B 
0082 SF120 009 4B 
0082 FM110 010 b,, 
0082 DF120 011 68 
0082 SF120 012 7A 
0082 SF120 013 68 
0082 ml20 015 48 
0082 FM110 016 6A 
0082 PPllO 017 40 
0082 SF120 914 10A 
0083 DF120 001 2B 
0083 PP120 002 2B 
0083 PPllO 003 2B 
0083 PPO80 004 4B 
0083 PP140 005 4~ 
0083 PPO80 006 28 
0083 PPO80 007 28 
0083 PP140 008 *Pi 
0083 DF080 009 2~ 
0083 DF080 010 4B 
0084 ml10 001 70 
0084 PPllO 002 70 
0084 PP120 003 71, 
0084 PPO80 004 70 
0084 PP140 005 7~ 
0084 PPlOO 006 28 
0084 PP140 007 28 
0085 PP140 001 7D 
0091 SF17W 001 8B 
0091 AL18W 002 8B 
0091 SPlbW 003 88 
0091 SFlLlW 004 8B 
0091 SF17" 005 88 
0211 BP110 001 40 
0211 SF120 002 4B 
0211 PP120 003 7D 
0211 PPllO 004 2B 
0221 FM110 001 68 
0221 BP120 002 68 
0221 SF120 003 68 
0221 BP120 004 5B 
0221 FM110 005 6B 
0221 SF120 006 58 
0221 FM120 007 68 
0221 BP120 008 4B 
0231 SFOBlJ CO1 8C 
0231 DF080 003 SB 
0231 DF140 004 SB 
0231 SFI7" 005 8B 
0231 DF170 007 58 
0231 DF150 008 28 
0231 SF150 009 48 
0231 SF150 010 4B 
0231 SF150 011 3A 
0231 IS150 012 3A 
0231 SF150 013 3A 
0231 SF150 014 3A 
0231 DF170 015 5B 
0231 DF17W 016 88 
0231 SF17W 017 8B 

0232 PP140 004 2B 
0232 PC'140 005 28 
0232 PP140 006 6B 
0232 PP140 007 2B 
0232 PP140 008 2B 
0232 PPO80 009 5B 
0233 PP140 001 2B 
0233 DF080 002 2A 
0233 PPO80 003 2.4 
0233 DF080 004 28 
0233 PPO80 005 2B 
0233 PP140 006 68 
0233 PPO80 007 2B 
0233 PP150 008 68 
0233 PP150 009 68 
0233 SF080 010 5B 
0233 SF140 011 5B 
0233 PP150 012 bB 
0233 PP140 013 58 
0233 PP150 014 6B 
0233 PP150 015 bB 
0233 PP140 016 2B 
0233 SFOBW 017 8B 
0251 DF150 001 48 
0251 PP140 002 28 
0251 PP140 003 2B 
0251 PI'140 004 28 
0252 DF150 001 28 
0252 PP140 002 5B 
0252 PP150 003 28 
0252 PP140 004 2B 
0252 PP140 005 5B 
0252 PP140 006 28 
0252 PP150 007 28 
0252 PPO80 008 28 
0252 SF150 009 2B 
0252 lx150 010 28 
0253 PP140 001 2B 
0253 PPO80 002 28 
0253 PPO80 003 29 
0253 PPO80 004 28 
0253 DF080 005 2A 
0254 DF080 001 2A 
0254 DFlOO 002 2A 
0254 DF080 003 2A 
0254 DF080 004 ZA 
0254 PPO80 005 2.4 
0254 DPlOO 006 2A 
0811 PM120 001 5B 
0811 SF120 002 5B 
0811 SF110 003 68 
0811 FM110 004 6B 
0811 FM120 005 6B 
0981 SF140 001 5B 
0981 SF170 002 9B 
0981 SF170 003 2B 

E-3 



0981 SF170 004 5B 
0981 AI.190 005 2B 
0982 SF140 001 70 
0982 AL190 002 4B 
0982 SF140 003 48 
0982 SF140 004 4B 
0982 SF170 005 9B 
0982 SF170 006 9B 
0982 AL190 007 4B 
0983 AL19P 001 8B 
0983 SF17P 002 88 
0983 SFOSP 003 88 
0983 SF17P 004 8B 
0983 SF19P 005 88 
0983 SFl7P 006 8B 
0983 SF170 007 6B 
0983 SF170 008 6B 
0983 SFl7P 009 6B 
0983 DFl40 010 5B 
0983 SF140 011 6B 
0983 SF140 012 68 
0983 SF170 013 28 
0983 SFL70 014 28 
0983 SFl7P 015 88 
0983 AL19P 016 88 
0983 AL190 017 2B 
0983 Al.190 018 4B 
0984 DFlPO 001 6B 
0984 DFl40 002 5B 
0984 mulO 003 58 
0984 BP110 004 68 
0984 SP14P 005 68 
0984 SF140 006 68 
0984 SFl4P 007 9B 
0984 AL19P 008 88 
0984 SF17P 009 6B 
0984 SF140 010 70 
0984 SF140 011 70 
0984 DFl40 012 70 
0984 ET140 013 58 
0984 DF140 014 5B 
0984 FM110 015 6B 
0991 SF170 001 28 
0991 AL190 002 2B 
0991 SF170 004 2B 
0991 SF170 006 2B 
0991 AI.190 007 28 
0991 AL190 008 ZB 
0991 AI.190 009 28 
0991 id.190 010 28 
0991 SF170 805 20 
0992 SF170 001 28 
0992 AI.190 002 28 
0992 SF170 003 28 
0992 AL190 004 28 
0992 AL190 005 28 
0992 SF170 007 28 
0993 SF110 001 1OE 
0993 SF110 002 2B 
0993 SF170 003 10E 
0993 SF170 004 10E 
0993 SF170 005 10E 
0993 AL190 006 10E 

0993 AI.190 007 1OE 
0994 FM160 001 5B 
0994 SF160 002 48 
0994 SF190 003 4B 
0994 Al.190 004 40 
0994 SF170 005 4B 
0994 WI70 006 5B 
0994 SF110 007 5B 
0994 0994 SF160 SF160 008 008 58 58 
1291 1291 Al.190 Al.190 001 001 2B 2B 
1591 1591 Al.190 Al.190 001 001 3A 3A 
1591 1591 AL190 AL190 002 002 3A 3A 
1591 1591 SF170 SF170 003 003 2A 2A 
1591 1591 SF090 SF090 004 004 2B 2B 
1591 1591 AI.190 AI.190 005 005 20 20 
1591 1591 SF170 SF170 006 006 ZA ZA 
1591 1591 Al.190 Al.190 007 007 2A 2A 
1591 1591 AL190 AL190 008 008 2.4 2.4 
1591 1591 SF190 SF190 009 009 ZA ZA 
1592 1592 SF170 SF170 001 001 zA/lB-1 zA/lB-1 
1592 1592 AL190 AL190 002 002 2A 2A 
1592 1592 AL190 AL190 003 003 2.4/l&l 2.4/l&l 
1592 1592 SF170 SF170 004 004 2A/lB-1 2A/lB-1 
1592 1592 SF160 SF160 005 005 2A/1B-1 2A/1B-1 
1592 1592 SF160 SF160 006 006 28 28 
1592 1592 SF160 SF160 007 007 40 40 
1592 1592 SF160 SF160 008 008 5B 5B 
1592 1592 FM070 FM070 009 009 28 28 
1593 1593 SF160 SF160 001 001 4D/lB-1 4D/lB-1 
1593 1593 SF160 SF160 002 002 7D 7D 
1593 1593 SF160 SF160 003 003 7D 7D 
1593 1593 SF160 SF160 004 004 28 28 
1593 1593 SF160 SF160 005 005 2B 2B 
1593 1593 SF160 SF160 006 006 ZB ZB 
1593 1593 SF170 SF170 007 007 28 28 
1593 1593 SF17W SF17W 008 008 SC SC 
1593 1593 AL19W AL19W 009 009 8C 8C 
1593 1593 SF170 SF170 010 010 2B 2B 
1593 1593 SFlbW SFlbW 011 011 8C 8C 
1593 1593 AL19W AL19W 012 012 SC SC 
1593 1593 AL190 AL190 013 013 28 28 
1blF SF16W 001 SC 1blF SF16W 001 SC 
1blF 1blF AL19W AL19W 002 002 88 88 
1611 1611 SF160 SF160 001 001 28 28 
1611 1611 SF160 SF160 002 002 28 28 
lb11 SF170 003 2B lb11 SF170 003 2B 
1611 1611 SF170 SF170 004 004 2B 2B 
1611 1611 SF17W SF17W 005 005 SC SC 
1611 1611 AI.19" AI.19" 006 006 SC SC 
1611 1611 AL19W AL19W 007 007 SC SC 
1611 1611 SF17W SF17W 008 008 8C 8C 
1611 1611 SF170 SF170 009 009 2B 2B 
1611 1611 AL190 AL190 010 010 2B 2B 
1611 1611 SF170 SF170 011 011 2B 2B 
1611 1611 SF170 SF170 012 012 ZB ZB 
1611 1611 SF160 SF160 013 013 28 28 
1611 1611 SF17W SF17W 014 014 SC SC 
1611 1611 AL19W AL19W 015 015 8C 8C 
1612 1612 SF160 SF160 001 001 2B 2B 
1612 1612 SF17W SF17W 002 002 SC SC 
1612 1612 SF17W SF17W 004 004 80 80 
1612 1612 AL19W AL19W 005 005 SB SB 
1612 1612 AL19W AL19W 006 006 SB SB 

1612 AL19W 007 8C 
1612 AL19W 008 SB 
1612 SF1bW 009 SC 
1612 SFlbW 010 SC 
1612 SF160 011 2B 
1613 SF160 001 28 
1613 SF17W 002 SC 
1613 1613 AL19W AL19W 003 003 8B 8B 
1613 1613 AL19W AL19W 004 004 SB SB 
1613 1613 AL19W AL19W 005 005 SB SB 
1613 1613 Al.190 Al.190 006 006 3A 3A 
1613 1613 a.190 a.190 007 007 3A 3A 
1613 1613 SF170 SF170 008 008 2A 2A 
1613 1613 SF170 SF170 009 009 U U 
1613 1613 SF170 SF170 010 010 ZA ZA 
1631 1631 AL19P AL19P 001 001 6B 6B 
1631 1631 SF17P SF17P 002 002 2B 2B 
1631 1631 SF170 SF170 003 003 7D 7D 
1631 1631 AI.190 AI.190 004 004 3~4 3~4 
1631 1631 AL190 AL190 005 005 34 34 
1631 1631 SF160 SF160 006 006 7D 7D 
1631 1631 SF170 SF170 007 007 70 70 
1631 1631 SF170 SF170 008 008 70 70 
1631 1631 SF160 SF160 009 009 5B 5B 
1632 1632 SF160 SF160 001 001 58 58 
1632 1632 SF160 SF160 002 002 4B 4B 
1632 1632 SF160 SF160 003 003 48 48 
1632 1632 SF170 SF170 004 004 36. 36. 
1632 1632 AL190 AL190 005 005 3A 3A 
1633 1633 AL19P AL19P 001 001 88 88 
1633 1633 SF17P SF17P 002 002 4D 4D 
1633 1633 SFOBP SFOBP 003 003 48 48 
1633 1633 SF170 SF170 004 004 4D 4D 
1633 1633 SF160 SF160 005 005 40 40 
1633 1633 SBlbO SBlbO 006 006 58 58 
1633 1633 SF170 SF170 007 007 5B 5B 
1651 1651 AL190 AL190 001 001 36. 36. 
1651 1651 AL190 AL190 002 002 3A 3A 
1651 1651 AL19W AL19W 003 003 88 88 
1651 1651 AI.190 AI.190 004 004 28 28 
1651 1651 SF170 SF170 005 005 28 28 
1651 1651 AL190 AL190 006 006 3A 3A 
1651 1651 SF170 SF170 007 007 28 28 
1651 1651 SP17W SP17W 008 008 SC SC 
1651 1651 AL19W AL19W 009 009 8C 8C 
1651 1651 AL19W AL19W 010 010 8C 8C 
1651 1651 AL190 AL190 011 011 2B 2B 
1652 1652 SF170 SF170 001 001 24 24 
1652 1652 AL190 AL190 002 002 2A 2A 
1652 1652 AL19W AL19W 003 003 8C 8C 
1652 1652 AL19W AL19W 004 004 SC SC 
1652 1652 AL19W AL19w 005 005 SC SC 
1652 AL19W 006 SC 
1652 AL190 007 2A 
1652 i,LlPW 008 SC 
1652 SF170 009 2A 
1653 SF170 001 3.4 
1653 AL190 002 3A 
1653 AL19W 003 SB 
1653 SF17W 004 SB 
1653 SF170 005 3.4 
1653 AL190 006 3A 
1654 SF160 001 2B 

1654 SF090 002 2B 
1654 SF170 003 IB-2 
1654 SF160 004 2B 
1654 SF170 005 3.4 
1654 SFl7W 006 88 
1654 1654 SF170 SF170 007 007 28 28 
1654 1654 SF170 SF170 008 008 3.4 3.4 
1654 1654 AI.190 AI.190 009 009 3A 3A 
1654 1654 SF170 SF170 010 010 2B 2B 
1671 1671 SF170 SF170 001 001 2A 2A 
1671 AI.190 002 2A 
1671 AL19W 003 SC 
1671 SF17W 004 SC 
1671 AL19W 005 SC 
1671 SF17W 006 SC 
1671 AI.190 007 3A 
1671 AL190 008 2.4 
1672 SP17W 001 SB 
1672 SF170 002 2B 
1672 SF090 003 2B 
1672 1672 SF17W SF17W 004 004 8B 8B 
1672 1672 AL19W AL19W 005 005 88 88 
1672 1672 AL19W AL19W 006 006 88 88 
1672 1672 SP17W SP17W 007 007 8C 8C 
1672 1672 SF170 SF170 008 008 28 28 
1672 1672 SF170 SF170 009 009 2B 2B 
1672 1672 AL190 AL190 010 010 3A 3A 
1672 1672 SF170 SF170 011 011 58 58 
1672 1672 SF170 SF170 012 012 58 58 
1672 1672 SF160 SF160 013 013 IB-2 IB-2 
1672 1672 SF190 SF190 014 014 3A 3A 
1673 1673 AL19P AL19P 001 001 88 88 
1673 1673 AL19P AL19P 002 002 SB SB 
1673 1673 SF17P SF17P 003 003 7D 7D 
1673 1673 SF170 SF170 004 004 58 58 
1673 1673 SF170 SF170 005 005 58 58 
1673 1673 SFOSP SFOSP 006 006 4B 4B 
1674 1674 SF170 SF170 001 001 5B 5B 
1674 1674 SPl7P SPl7P 002 002 88 88 
1674 1674 AL19P AL19P 003 003 SB SB 
1691 1691 SF160 SF160 001 001 58 58 
1691 1691 SF170 SF170 002 002 48 48 
1691 1691 SF170 SF170 003 003 4B 4B 
1691 1691 SF17W SF17W 004 004 SC SC 
1691 1691 SF17W SF17W 005 005 8C 8C 
1691 1691 .N.l9W .N.l9W 006 006 88 88 
1692 1692 SF160 SF160 001 001 58 58 
1692 1692 SF170 SF170 002 002 48 48 
1692 1692 SFl7W SFl7W 003 003 SC SC 
1692 1692 AL19" AL19" 004 004 88 88 
1693 1693 SF160 SF160 002 002 5B 5B 
1693 1693 SF17W SF17W 003 003 8C 8C 
1693 1693 AL19W AL19W 004 004 88 88 
1693 1693 SF170 SF170 005 005 IS IS 
1694 1694 PJO90 PJO90 001 001 5B 5B 
1694 1694 PJO70 PJO70 002 002 58 58 
1694 SF17P CO3 8B 1694 SF17P CO3 8B 
1694 1694 SF170 SF170 004 004 5B 5B 
1694 1694 SF17P SF17P 005 005 5B 5B 
2711 2711 PPO50 PPO50 001 001 5B 5B 
2711 2711 SF170 SF170 002 002 5B 5B 
2711 2711 SF190 SF190 003 003 3A 3A 
2711 2711 SF170 SF170 004 004 28 28 
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2711 2711 Au.9" Au.9" 005 005 SB 8B 
2711 2711 SF17W SF17W 006 006 8C 8C 
2711 2711 AL19W AL19W 007 007 88 88 
2711 2711 SF19W SF19W 008 008 8C 8C 
2712 2712 P3170 P3170 001 001 58 58 
2712 2712 SF170 SF170 002 002 28 28 
2712 2712 SF170 SF170 003 003 5B 5B 
2712 2712 SF170 SF170 004 004 4B 4B 
2712 2712 M.190 M.190 005 005 48 48 
2712 2712 AL190 AL190 006 006 SB SB 
2712 2712 SF170 SF170 007 007 9B 9B 
2712 2712 AL19W AL19W 008 008 88 88 
2712 2712 AL19W AL19W 009 009 88 88 
2712 2712 SF17W SF17W 010 010 88 88 
2712 2712 SF17W SF17W 011 011 SC SC 
2712 2712 SF19W SF19W 012 012 8C 8C 
2713 2713 BP170 BP170 001 001 5B 5B 
2713 2713 SF170 SF170 002 002 9B 9B 
2713 2713 AL190 AL190 003 003 48 48 
2713 2713 Al.190 Al.190 004 004 48 48 
2713 2713 SF170 SF170 005 005 9B 9B 
2713 2713 SF170 SF170 006 006 9B 9B 
2713 2713 AL190 AL190 007 007 4B 4B 
2713 2713 SF170 SF170 008 008 9B 9B 
2713 2713 AL190 AL190 009 009 4B 4B 
2713 2713 SF170 SF170 010 010 9B 9B 
2713 SF170 011 28 
2713 SF170 012 58 
2731 DP140 001 5B 
2731 BP140 002 58 
2731 P3090 003 5B 
2731 NO90 004 4B 
2731 DF140 005 48 
2731 SF140 006 48 
2731 SF140 007 4B 
2731 SFl4P 008 58 
2731 DF17P 009 5B 
2731 DB140 010 5B 
2731 2731 SF17P SF17P 011 011 5B 5B 
2731 2731 SB17P SB17P 012 012 88 88 
2731 2731 AL19P AL19P 013 013 88 88 
2732 2732 Ml10 Ml10 001 001 68 68 
2732 2732 DFO80 DFO80 002 002 6B 6B 
2732 2732 DF080 DF080 003 003 68 68 
2732 2732 PJ140 PJ140 004 004 28 28 
2732 2732 DF080 DF080 005 005 28 28 
2732 2732 PJ140 PJ140 006 006 48 48 
2732 2732 DF090 DF090 007 007 4B 4B 
2732 2732 FM090 FM090 008 008 2B 2B 
2732 2732 DF090 DF090 009 009 28 28 
2732 2732 DFO90 DFO90 010 010 4B 4B 
2732 2732 DF080 DF080 011 011 2B 2B 
2732 2732 DF140 DF140 012 012 68 68 
2732 2732 DF140 DF140 013 013 68 68 
2732 2732 SF090 SF090 014 014 40 40 
2733 2733 DFllO DFllO 001 001 68 68 
2733 2733 OF110 OF110 002 002 6B 6B 
2733 2733 Ml10 Ml10 003 003 68 68 
2733 2733 DE080 DE080 004 004 68 68 
2733 2733 BP110 BP110 005 005 6B 6B 
2733 2733 PP140 PP140 006 006 68 68 
2733 2733 PPllO PPllO 007 007 68 68 
2733 2733 PPO80 PPO80 008 008 6B 6B 
2733 2733 DF080 DF080 009 009 68 68 

2734 DFllO 001 6B 
2734 DF080 002 bB 
2734 PJllO 003 4B 
2734 iv110 004 48 
2734 PPO90 005 68 
2734 PJO80 006 68 
2735 SF170 002 5B 
2735 DF170 003 5B 
2735 AL190 004 48 
2751 SF170 001 2.4 
2751 Al.190 002 4B 
2751 A1190 003 2A 
2751 AL190 004 2A 
2752 AI.190 001 2.4 
2752 SF170 002 28 
2752 SF170 003 9B 
2752 AL190 004 4B 
2752 SF170 005 2B 
2752 SF170 006 9B 
2752 AI.190 007 2.4 
2753 PPC70 001 2B 
2753 SF170 002 5B 
2753 DF170 003 58 
2753 SF170 004 48 
2753 AL190 005 4B 
2753 AI.190 006 48 
2753 AI.190 007 2.4 
2753 SF170 008 4B 
2753 SF170 009 3A 
2753 AL190 010 4B 
2753 AL.190 011 4B 
2753 SF170 012 4D 
2753 SF170 013 4D 
2753 AI.190 014 4B 
2771 BP110 001 40 
2771 DFOSO 002 4D 
2771 FM110 003 6B 
2771 PPllO 004 6B 
2771 DP080 005 69 
2771 PJllO 006 58 
2771 PJllO 007 5B 
2771 Fe080 008 68 
2771 PPllO 009 6B 
2712 PPO50 001 70 
2772 DF050 002 70 
2772 SF170 003 7D 
2772 SF170 004 7D 
2772 AI.190 005 4B 
2772 SF170 006 4B 
2772 id.190 007 48 
2772 AL190 008 48 
2773 PJO50 002 7A 
2773 DF050 003 7A 
2773 SF170 004 4B 
2773 PPO50 005 7D 
2774 PPO50 001 7A 
2774 BP050 002 7A 
2774 SF170 003 7.4 
2774 AL190 004 48 
2775 P3080 001 5B 
2775 PJllO 002 5B 
2775 DF090 003 68 
2775 DFllO 004 58 
2775 PJOSO 005 68 

2775 PJO80 006 68 
2775 DFllO 007 68 
2775 BP110 008 6B 
2775 DFllO 009 6B 
2775 DFO80 010 6B 
2775 DF110 011 2B 
2775 DFllO 012 5B 
2775 DFllO 013 5B 
2775 PJllO 014 5B 
2775 DF080 015 5B 
2775 DF080 016 40 
2776 P.JOSO 001 5B 
2776 DF080 002 5B 
2776 DFO80 003 bB 
2776 P3080 004 58 
2776 D’S080 005 68 
2776 PJOSO 006 5B 
2776 DFO80 007 6B 
2776 DF080 008 6B 
2791 SF190 001 ZBIlB-1 
2791 SF190 002 1B 
2791 SF170 003 2B 
2791 SF170 004 2B 
2791 AI.190 005 48 
2791 SF170 006 28 
2791 AL190 007 48 
2791 SF170 008 4B 
2791 AI.190 009 48 
2791 SF170 010 4D 
2791 SF170 011 4D 
2791 SF170 012 28 
2791 SF170 013 2B 
2791 iv170 014 5B 
2791 FM050 015 58 
2791 DF050 016 58 
2792 AI.190 001 5B 
2792 SF190 002 9B 
2792 AL190 003 9B 
2792 SF190 004 9B 
2792 SF170 005 70 
2792 SF170 006 9B 
2792 SF170 007 70 
2793 AL190 001 3A 
2793 SF190 002 2A 
2793 AL190 003 58 
2793 SF170 004 28 
2793 SF170 005 2A 
2793 W170 006 58 
2793 PJ17O 007 5B 
2793 SF170 008 2A 
2793 BP170 009 ?.A 
2793 mo50 010 58 
2793 DF170 011 58 
2793 DF170 012 58 
2794 DF050 001 58 
2794 DF170 002 2B 
2794 PPO50 003 7A 
2794 SF170 004 20 
2794 AI.190 005 4B 
2794 SF170 006 2B 
2794 Al.190 007 40 
2794 SF170 008 28 
2794 Al.190 009 48 
2795 DF170 001 5B 

2795 DF170 002 58 
2795 OF170 003 5B 
2795 SF170 004 9B 
2795 SF170 005 2A 
2795 AL190 006 3A 
2795 AI.190 007 3A 
2796 Al.170 001 9B 
2796 SF170 00: I 9B 
2796 SF170 00: I 9B 
2796 DF170 004 I 2B 

2797 SF170 00: 
2797 DFO80 
2797 BP080 001 
2797 SF170 00: 

2811 FIlllO 00 
2811 PPOSO 
2811 FM110 01 

009 68 
0 6B 

2811 DFOSO 011 6B 
2811 DFllO 012 6B 
2811 PPllO 013 6B 
2811 DFllO 014 bB 
2811 W110 015 6B 
2812 FM110 001 68 
2812 PPOSO 002 68 
2812 PPllO 003 68 

84 bB 2812 FM110 00 
2812 PPO80 
2812 DFllO 00 
2813 PJO80 00 
2813 DFOSO 

005 4D 
6 40 
'1 5B 

002 5B 
2813 DF080 003 58 
2813 DF080 CO4 6B 
2813 PJO80 005 68 
2813 DF080 006 68 
2813 DFllO 007 6B 
2813 DFOSO 008 68 
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2813 PJO80 009 5B 
2813 DFOSO 010 68 
2813 2813 DF080 DF080 011 011 68 68 
2813 2813 PJOSO PJOSO 012 012 58 58 
2813 2813 PJO80 PJO80 013 013 5B 5B 
2813 2813 PJOSO PJOSO 014 014 5B 5B 
2813 2813 DFOSO DFOSO 015 015 6B 6B 
2813 2813 FMllO FMllO 016 016 6B 6B 
2813 2813 FMllO FMllO 017 017 6B 6B 
2813 2813 DFllO DFllO 018 018 6B 6B 
2831 2831 DF030 DF030 001 001 5B 5B 
2831 2831 SF170 SF170 002 002 2A 2A 
2832 2832 DF030 DF030 001 001 5B 5B 
2832 2832 SF060 SF060 002 002 4B 4B 
2832 2832 SFObP SFObP 003 003 8B 8B 
2832 2832 ALObP ALObP 004 004 8B 8B 
2832 2832 SF060 SF060 005 005 2A 2A 
2832 2832 DFO30 DFO30 006 006 4B 4B 
2833 2833 DF030 DF030 001 001 48 48 
2833 2833 SF05P SF05P 002 002 SB SB 
2833 2833 ALObe ALObe 003 003 8B 8B 
2833 2833 SFObF SFObF 004 004 8B 8B 
2833 2833 DF03P DF03P 005 005 88 88 
2833 2833 DF030 DF030 006 006 48 48 
2833 2833 DFObO DFObO 007 007 4B 4B 
2834 2834 DF030 DF030 001 001 48 48 
2834 2834 SFObP SFObP 002 002 SC SC 
2834 2834 SFOlP SFOlP 003 003 SC SC 
2834 2834 ALOlP ALOlP 004 004 SC SC 
2834 2834 ALObP ALObP 005 005 SB SB 
2834 2834 SFOSP SFOSP 006 006 SB SB 
2934 2934 SFO3F SFO3F 007 007 SB SB 
2834 2834 SFObP SFObP 008 008 SB SB 
2834 2834 DFOSP DFOSP 009 009 SC SC 
2834 2834 OF050 OF050 010 010 7A 7A 
2835 2835 SFOlP SFOlP 001 001 88 88 
2835 2835 DFObP DFObP 002 002 8B 8B 
2835 2835 DFObO DFObO 003 003 2A 2A 
2835 2835 DFObO DFObO 004 004 2B 2B 
2835 2835 DF050 DF050 005 005 2A 2A 
2835 2835 DF05P DF05P 006 006 SB SB 
2835 2835 SFObP SFObP 007 007 SB SB 
2835 2835 ALObP ALObP 008 008 8B 8B 
2835 2835 SFObP SFObP 009 009 88 88 
2836 2836 DFObP DFObP 001 001 8~ 8~ 
2836 2836 DFOlP DFOlP 002 002 SB SB 
2836 2836 PJOlO PJOlO 003 003 58 58 
2836 2836 DFOlO 

DFOlO 004 004 7A 7A 
2836 DFObP 005 88 
2836 SFOlP 

006 SB 
2836 DFObP 007 88 
2836 OFOlP 008 SB 
2836 DFObO 009 2.4 
2837 SFObP 001 8B 
2837 ALObP 002 88 
2837 sow 003 88 
2981 2981 OF110 OF110 001 001 6B 6B 
2981 2981 FMllO FMllO 002 002 6B 6B 
2981 2981 DF080 DF080 003 003 bB bB 
2981 2981 DFllO DFllO 004 004 68 68 
2981 2981 OF140 OF140 005 005 2B 2B 
3831 3831 DFOlO DFOlO 001 001 7A 7A 
3831 3831 DFOlP DFOlP 002 002 SB SB 
3841 3841 DFOlO DFOlO 001 001 7A 7A 

3841 3841 SF010 SF010 002 002 7D 7D 
3841 3841 SF060 SF060 003 003 2A 2A 
3841 3841 AL060 AL060 004 004 3A 3A 
3841 3841 SF050 SF050 005 005 2.4 2.4 
3841 3841 SF060 SF060 006 006 2A 2A 
3841 3841 SF050 SF050 007 007 3.4 3.4 
3841 3841 SF010 SF010 008 008 2A 2A 
3841 3841 SFObP SFObP 009 009 88 88 
3842 3842 DF050 DF050 001 001 7A 7A 
3842 3842 SFObP SFObP 002 002 88 88 
3842 3842 ALObP ALObP 003 003 88 88 
3842 3842 SFObP SFObP 004 004 3A 3A 
3842 3842 SF06P SF06P 005 005 88 88 
3842 3842 DFOSP DFOSP 006 006 7.4 7.4 
3842 3842 SFOSP SFOSP 007 007 2A 2A 
3842 3842 ALObP ALObP 008 008 8B 8B 
3842 3842 SFObP SFObP 009 009 2A 2A 
3843 3843 SFOlP SFOlP 001 001 7.4 7.4 
3843 3843 DFO50 DFO50 002 002 7A 7A 
3843 DFOSP 3843 DFOSP O"? 003 7A 7A 
3843 SFObP 004 8B 
3843 ALObP 005 88 
3851 DFObO 001 18-l 
3851 AT.060 002 2A 
3851 SF010 003 2.4 
3851 SF060 004 2A 
3851 DFObO 005 18-l 
3851 SFObP 006 8C 
3851 3851 SF060 SF060 007 007 2A 2A 
3851 3851 SF060 SF060 008 008 4D 4D 
3851 3851 ALObP ALObP 009 009 8C 8C 
3851 3851 SFObP SFObP 010 010 8C 8C 
3851 3851 SFOlP SFOlP 011 011 SC SC 
3851 3851 SFObP SFObP 012 012 8C 8C 
3851 3851 DF050 DF050 013 013 2A 2A 
3851 3851 ALObP ALObP 014 014 SC SC 
3852 3852 ALObP ALObP 001 001 88 88 
3852 3852 SFObP SFObP 002 002 2A 2A 
3852 3852 SF060 SF060 003 003 7A 7A 
3852 3852 SFObP SFObP 004 004 2A 2A 
3852 3852 DFObP DFObP 005 005 7A 7A 
3852 3852 SFOlP SFOlP 006 006 88 88 
3852 3852 DFOlO DFOlO 007 007 2B 2B 
3852 3852 SFObP SFObP 008 008 4B 4B 
3852 3852 SFOlP SFOlP 009 009 2A 2A 
3852 3852 AI.ObP AI.ObP 010 010 SB SB 
3852 3852 ALObP ALObP 011 011 2A 2A 
3852 3852 SFObP SFObP 012 012 2A 2A 
3853 3853 DF030 DF030 001 001 7.4 7.4 
3853 3853 SFObP SFObP 002 002 7A 7A 
3853 3853 DFObO DFObO 003 003 ,A ,A 
3853 3853 SF060 SF060 004 004 2A 2A 
3853 3853 A,.ObP A,.ObP 005 005 SC SC 
3853 3853 SFObP SFObP 006 006 7.4 7.4 
3853 3853 SF060 SF060 007 007 7A 7A 
3853 3853 SF030 SF030 008 008 2A 
3853 ALObP 009 88 
3853 SFObP 010 8B 
3854 SF030 001 bB 
3854 SF030 002 68 
3854 OF050 003 68 
3854 DF050 004 6B 
3854 3854 SF010 SF010 005 005 6B 6B 
3854 3854 SF030 SF030 006 006 6B 6B 
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3855 PPO50 001 5B 
3855 PJO30 002 58 
3855 DFObO 003 5B 
3855 PJObO 004 58 
3855 DFObO 005 5B 
3855 PJObO 006 5B 
3871 DFObO 001 5B 
3871 DFObO 002 5B 
3871 3871 DF050 DF050 003 003 5B 5B 
3872 3872 PPObO PPObO 001 001 2A 2A 
3872 3872 DFObO DFObO 002 002 2A 2A 
3872 3872 PPObO PPObO 003 003 2A 2A 
3872 3872 DF030 DF030 004 004 48 48 
3872 3872 Pi'050 Pi'050 005 005 48 48 
3872 3872 PPObO PPObO 006 006 48 48 
3872 3872 PJO50 PJO50 007 007 48 48 
3872 3872 PPObO PPObO 008 008 4B 4B 
3872 3872 DFO30 DFO30 009 009 48 48 
3872 3872 DFO50 DFO50 010 010 5B 5B 
3873 3873 PPObO PPObO 001 001 58 58 
3873 3873 DFObO DFObO 002 002 5B 5B 
3873 3873 DF030 DF030 003 003 7A 7A 
3873 3873 LIFO10 LIFO10 004 004 7.4 7.4 
3874 3874 DFObO DFObO 001 001 2A 2A 
3874 3874 DFObO DFObO 002 002 2A 2A 
3874 3874 DF030 DF030 003 003 7A 7A 
3874 3874 DF050 DF050 004 004 7A 7A 
3874 3874 OF030 OF030 005 005 7A 7A 
3874 3874 DFO60 DFO60 006 006 7A 7A 
3874 3874 DFOlO DFOlO 007 007 7A 7A 
3875 3875 SF030 SF030 001 001 9B 9B 
3875 3875 DFObO DFObO 002 002 4B 4B 
3875 3875 DFObO DFObO 003 003 5B 5B 
3875 3875 DE’060 DE’060 004 004 5B 5B 
3875 3875 DFObO DFObO 005 005 5B 5B 
3875 3875 DFObO DFObO 006 006 2.4 2.4 
3875 3875 DFObO DFObO 007 007 2.4 2.4 
3875 3875 OF060 OF060 008 008 28 28 
3875 3875 PPO30 PPO30 009 009 2.4 2.4 
3875 3875 DFObO DFObO 010 010 2A 2A 
3875 3875 DFObO DFObO 011 011 2A 2A 
3875 3875 SF030 SF030 012 012 7A 7A 
3875 3875 DFObO DFObO 013 013 ZB ZB 
3875 3875 SF050 SF050 014 014 7A 7A 
3875 3875 DFObO DFObO 015 015 2A 2A 
3875 3875 PPO40 PPO40 018 018 2B 2B 
3876 3876 DF040 DF040 001 001 5B 5B 
3876 3876 PPO40 PPO40 002 002 5B 5B 
3876 PPO30 PPO30 003 003 58 58 
3877 PPO30 001 70 
3877 PPO40 002 70 
3877 PPO30 003 70 
3877 DF040 004 70 
3877 Fe010 005 70 
3877 PPObO 006 7D 
3877 PPO30 007 70 
3890 PPO30 001 70 
3890 PPO50 002 2B 
3890 PPObO 003 28 
3891 DFObO 001 28 
3891 3891 DF050 DF050 002 002 7A 7A 
3891 3891 DFObO DFObO 003 003 7A 7A 
3891 3891 PPObO PPObO 004 004 58 58 
3892 3892 DFObO DFObO 001 001 28 28 

3892 DFObO 002 28 
3892 DF050 003 2B 
3892 DF050 004 2B 
3892 DF050 005 7.4 
3892 DF050 006 28 
3892 SF050 007 98 
3892 SF050 008 9B 
3892 SF030 009 7A 
3892 SF050 010 7.4 
3893 SF060 001 7.4 
3893 SF030 002 9B 
3893 SF050 003 68 
3893 SF060 004 7A 
3893 DF050 005 28 
3893 DF050 006 2B 
3893 DF030 007 2B 
3893 DF050 008 28 
3893 SF050 009 6B 
3893 SF020 010 9B 
3893 SF020 011 9B 
3894 DFObO 001 5B 
3894 DFObP 002 SB 

3892 DFObO 002 28 
3892 DF050 003 2B 
3892 DF050 004 2B 
3892 DF050 005 7.4 
3892 DF050 006 28 
3892 SF050 007 98 
3892 SF050 008 9B 
3892 SF030 009 7A 
3892 SF050 010 7.4 
3893 SF060 001 7.4 
3893 SF030 002 9B 
3893 SF050 003 68 
3893 SF060 004 7A 
3893 DF050 005 28 
3893 DF050 006 2B 
3893 DF030 007 2B 
3893 DF050 008 28 
3893 SF050 009 6B 
3893 SF020 010 9B 
3893 SF020 011 9B 
3894 DFObO 001 5B 
3894 DFObP 002 88 
3894 SFObP 003 88 
3894 ALO3P 004 88 
3894 SF050 005 98 
3894 SF060 006 48 
3894 SF030 007 48 
3894 SF060 008 
3894 DFObO 009 2~ 
3894 DFO30 010 28 
3894 SFlbP 011 8B 
3895 DFObO 001 3A 
3896 DFObO 001 2B 
3896 DF030 002 
3896 DFO50 003 2B 
3896 PPObO 004 2B 
3896 DFObO 005 2B 
3896 PPObO 006 2B 
3897 DFObO 001 2A 
3897 DFObO 002 5B 
3897 DFO50 003 4B 
3897 DFObO 004 5B 
3897 DF050 005 4B 
3897 SF050 006 48 
3898 DFObO 001 2A 
3898 DFObO 002 2A 
3898 PPObO 003 2A 
3899 DFObO 001 2B 
3899 DF050 002 2B 
3911 DFObO 001 4B 
3911 SFObP 002 4B 
3911 DF05P 003 4B 
3911 DFObO 004 7A 
3911 SF060 005 7A 
3911 SFObP 006 8C 
3912 SF060 001 4B 
3912 SF010 002 4B 
3912 AI.060 003 3A 
3912 SF060 004 3A 
3912 SF010 005 2A 
3912 SFObP 006 4B 
3912 ALObP 007 4B 
3912 SF050 008 48 
3912 SF060 009 48 

3896 DFO50 003 2B 
3896 PPObO 004 2B 
3896 DFObO 005 2B 
3896 PPObO 006 2B 
3897 DFObO 001 2A 
3897 DFObO 002 5B 
3897 DFO50 003 4B 
3897 DFObO 004 5B 
3897 DF050 005 4B 
3897 SF050 006 48 
3898 DFObO 001 2A 
3898 DFObO 002 2A 
3898 PPObO 003 2A 
3899 DFObO 001 2B 
3899 DF050 002 2B 
3911 DFObO 001 4B 
3911 SFObP 002 4B 
3911 DF05P 003 4B 
3911 DFObO 004 7A 
3911 SF060 005 7A 
3911 SFObP 006 8C 
3912 SF060 001 4B 
3912 SF010 002 4B 
3912 AI.060 003 3A 
3912 SF060 004 3A 
3912 SF010 005 2A 
3912 SFObP 006 4B 
3912 ALObP 007 4B 
3912 SF050 008 48 
3912 SF060 009 48 
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3912 DF050 010 48 3912 SF06P 011 4B 
3912 DPOSP 012 4B 
3912 DF060 013 4B 
3912 SF060 014 4B 
3912 SF030 015 4B 
3913 3913 SF030 SF030 001 001 7A 7A 
3913 3913 SF050 SF050 002 002 6B 6B 
3913 3913 PJO40 PJO40 003 003 5B 5B 
3913 3913 PJO40 PJO40 004 004 5B 5B 
3913 3913 PJO30 PJO30 005 005 5B 5B 
3913 3913 *.I040 PJO40 006 006 58 58 
3913 3913 PJO30 PJO30 007 007 58 58 
3913 3913 PJO40 PJO40 008 008 58 58 
3913 3913 PJO30 PJO30 009 009 5B 5B 
3913 3913 PJO30 PJO30 010 010 58 58 
3913 3913 woo30 WOO30 011 011 6B 6B 
3913 3913 WGOlO ~0010 012 012 6B 6B 
3913 3913 WOO30 WOO30 013 013 6B 6B 
3913 3913 DF060 DF060 014 014 68 68 
3913 3913 DF050 DF050 015 015 4D 4D 
3913 3913 SF050 SF050 016 016 6B 6B 
3913 3913 SFOZO SF020 017 017 7A 7A 
3913 3913 SF030 SF030 018 018 4D 4D 
3913 3913 SF030 SF030 019 019 40 40 
3914 3914 n-060 PPO60 001 001 58 58 
3914 3914 PPO~P PPO~P 002 002 88 88 
3914 3914 SFOSP SFOSP 003 003 88 88 
3914 3914 SF050 SF050 004 004 SC SC 
3914 3914 SF030 SF030 005 005 98 98 
3914 3914 SF020 SF020 006 006 98 98 
3914 3914 SF060 SF060 007 007 68 68 
3914 3914 SF050 SF050 008 008 6B 6B 
3914 3914 PJO30 PJO30 009 009 5B 5B 
3915 3915 PJO40 PJO40 001 001 5B 5B 
3915 3915 P.JO4P P.JO4P 002 002 88 88 
3915 3915 DF06P w06P 003 003 SB SB 
3915 3915 DF06P DF06P 004 004 88 88 
3915 3915 PJO4P PJO4P 005 005 88 88 
3915 3915 I'~030 I'~030 006 006 5B 5B 
3915 3915 PJO4P PJO4P 007 007 88 88 
3915 3915 SF05P SF05P 008 008 SB SB 
3915 3915 m06P m06P 009 009 BB SB 
3915 3915 SF06P SF06P 010 010 88 88 
3915 3915 AI.060 AI.060 011 011 SC SC 
3915 3915 NO40 PJO40 012 012 5B 5B 
3916 3916 DF060 DF060 001 001 5B 5B 
3916 3916 DFO~P DFO~P 002 002 88 88 
3916 3916 DF06P DF06P 003 003 88 88 
3916 3916 SF06F SF06P 004 004 88 88 
3931 3931 DF040 DF040 001 001 2A 2A 
3931 3931 SF060 SF060 002 002 ,A ,A 
3931 3931 DF060 DF060 003 003 ,A ,A 
3931 3931 DF030 DF030 004 004 7A 7A 
3931 3931 DF030 DF030 005 005 7A 7A 
3931 3931 cm040 cm040 006 006 7.4 7.4 
3931 3931 DF030 DF030 007 007 2B 2B 
3932 3932 SF050 SF050 001 001 28 28 
3932 3932 SF040 SF040 002 002 2A 2A 
3932 1912 SF040 SF040 003 003 2A 2A 
3932 3932 ALObD ALObD 004 004 2A 2A 
3932 3932 SF030 SF030 005 005 2A 2A 
3932 3932 sWl0 sWl0 006 006 28 28 
3932 3932 SF060 SF060 007 007 28 28 

3932 DF060 008 2B 
3932 DPO30 009 18-l 
3932 DFOSO 010 2B 
3932 DF030 012 2B 
3932 DF030 013 2A 
3932 SF060 014 2A 
3932 DF060 015 2A 
3933 3933 DPO50 DPO50 021 021 3A 3A 
3933 3933 DFOSP DFOSP 023 023 3A 3A 
3933 3933 DPO30 DFO30 601 601 2B 2B 
3933 3933 DF03P DF03P 602 602 3* 3* 
3933 3933 SF030 SF030 603 603 3A 3A 
3933 3933 AL06P AL06P 604 604 3A 3A 
3933 3933 SFOSP SFOSP 605 605 3A 3A 
3933 3933 DFOlP DFOlP 606 606 3A 3A 
3933 3933 DFO4P DFO4P 607 607 3A 3A 
3933 3933 SF06P SF06P 608 608 3A 3A 
3933 3933 DF040 DF040 609 609 2B 2B 
3933 3933 DF04P DF04P 610 610 3A 3A 
3933 3933 SF04P SF04P 611 611 3.4 3.4 
3933 3933 AL06P AL06P 612 612 3.4 3.4 
3933 3933 SF03P SF03P 613 613 3A 3A 
3933 3933 DF040 DF040 614 614 3A 3A 
3933 3933 SF06P SF06P 615 615 3A 3A 
3933 3933 DPO4P DPO4P 616 616 3A 3A 
3933 3933 SF04P SF04P 617 617 2B 2B 
3933 3933 SF050 SF050 618 618 28 28 
3933 3933 SFOSP SFOSP 619 619 28 28 
3933 3933 DFOSP DFOSP 620 620 7* 7* 
3933 3933 DF06P DF06P 622 622 3A 3* 
3933 3933 SF010 SF010 624 624 2B 2B 
3951 3951 SF030 SF030 601 601 3.4 3* 
3951 3951 SF03P SF03P 602 602 3A 3A 
3951 3951 AL06P AL06P 603 603 3* 3* 
3951 3951 SF06P SF06P 604 604 3A 3A 
3951 3951 DF06P DF06P 605 605 3* 3* 
3951 3951 DF03P DF03P 606 606 3A 3A 
3951 3951 DF030 DF030 607 607 2B 2B 
3951 3951 DF040 DF040 608 608 2B 2B 
3951 3951 SF050 SF050 609 609 28 28 
3951 3951 SF04P SF04P 610 610 3A 3A 
3951 3951 AL06P AL06P 611 611 3.4 3A 
3971 3971 DF030 DF030 701 701 10E 10E 
3971 3971 SF060 SF060 702 702 10E 10E 
3971 3971 SF010 SF010 703 703 10E 10E 
3971 3971 SF030 SF030 704 704 10E 10E 
3971 3971 AL060 AL060 705 705 10E 10E 
3971 3971 SF030 SF030 706 706 10E 10E 
3971 3971 SF010 SF010 707 707 10E 10E 
3971 3971 SF060 SF060 708 708 10E 10E 
3972 3972 DFOlO DFOlO 001 001 5B 5B 
3972 3972 DFOlO DFOlO 002 002 5B 5B 
3972 3972 DFOlO DFOlO 003 003 58 58 
3972 3972 SF030 SF030 004 004 48 48 
3972 3972 SF060 SF060 005 005 40 40 
6301 6301 BS220 BS220 001 001 68 68 
6301 6301 Se210 X210 002 002 68 68 
6301 6301 SG210 SG210 003 003 68 68 
6301 6301 BO210 BO210 004 004 6B 6B 
6311 6311 85220 85220 001 001 68 68 
6311 6311 86230 86230 002 002 68 68 
6311 6311 SC210 SC210 003 003 6B 6B 
6511 6511 HJ250 HJ250 001 001 6B 6B 
6511 6511 SD220 SD220 002 002 68 68 

6511 SL230 003 6B 
6511 SL230 004 6B 
6511 H3250 005 68 
6512 SL230 001 68 
6512 HJ250 002 68 
6531 HJ250 001 68 
6531 6531 X230 X230 002 002 68 68 
6532 6532 WG210 WG210 001 001 68 68 
6532 6532 BG220 BG220 002 002 68 68 
6551 6551 SGZlO SGZlO 001 001 68 68 
6551 6551 BS220 BS220 002 002 68 68 
6552 6552 BS220 BS220 001 001 6B 6B 
6571 6571 SG210 SG210 001 001 68 68 
6571 6571 SG21E SG21E 002 002 10B 10B 
6601 6601 BS220 BS220 001 001 6B 6B 
6601 6601 SG210 SG210 002 002 6B 6B 
6602 6602 BS220 BS220 001 001 6B 6B 
6602 6602 SG210 SG210 002 002 6B 6B 
6602 6602 BS22E BS22E 003 003 108 108 
6602 6602 SG21E SG21E 004 004 1OB 1OB 
6602 6602 SC210 SC210 005 005 6B 6B 
6602 6602 SW10 SW10 006 006 6B 6B 
6602 6602 X210 X210 007 007 6B 6B 
6621 6621 85220 85220 001 001 6B 6B 
6621 6621 SG2l.O SG2l.O 002 002 6B 6B 
6621 6621 80230 80230 003 003 68 68 
6621 6621 SO210 SO210 004 004 68 68 
6621 6621 85220 85220 005 005 68 68 
6621 6621 BS220 BS220 006 006 68 68 
6621 6621 85220 85220 007 007 6B 6B 
6621 6621 X210 X210 008 008 68 68 
6622 6622 BG230 BG230 001 001 6B 6B 
6622 6622 BS220 BS220 002 002 68 68 
7641 7641 BSZOO BSZOO 001 001 68 68 
7641 7641 88220 88220 002 002 68 68 
7641 7641 BS.270 BS.270 003 003 68 68 
7641 7641 CWZSO CWZSO 004 004 4B 4B 
7641 7641 SGZOO SGZOO 005 005 6B 6B 
7641 7641 SGZSO SGZSO 006 006 6B 6B 
7641 7641 56270 56270 007 007 6B 6B 
7641 7641 SGZOO SGZOO 008 008 6B 6B 
7642 7642 BSZOO BSZOO 001 001 6B 6B 
7642 7642 85220 85220 002 002 68 68 
7642 7642 BS270 BS270 003 003 6B 6B 
7642 7642 CWZSO CWZSO 004 004 48 48 
7661 7661 SGZOO SGZOO 001 001 68 68 
7661 7661 SG220 SG220 002 002 68 68 
7661 7661 SG270 SG270 003 003 68 68 
7661 7661 cW22O cW22O 004 004 6B 6B 
906L DFlOO 001 5S 906L DFlOO 001 5S 
9061 9061 SF100 SF100 001 001 4D 4D 
9062 9062 DFlOO DFlOO 001 001 7A 7A 
9062 9062 PPOSO PPOSO 002 002 7A 7A 
9062 9062 PPlOO PPlOO 003 003 7A 7A 
9062 9062 DFlOO DFlOO 004 004 70 70 
9062 9062 DF080 DF080 005 005 7D 7D 
9062 9062 DFlOO DFlOO 006 006 7D 7D 

9063 DFOSO 001 2B 
9063 DFlOO 002 28 
9063 DFOlO 003 28 
9063 PPlOO 004 28 
9063 PPlOO 005 28 
9063 PPlOO 006 2B 
9063 DF080 007 2B 
9063 PPlOO 008 PVT 
9063 PPOSO 009 4B 
9063 PPO70 010 2B 
9064 DFO80 001 4B 
9064 PPOSO 002 4B 
9065 PPOSE 001 10B 
9065 DFOSE 002 IOB 
9065 DFlOE 003 10B 
9065 PP07E 004 10B 
9065 PPlOO 005 7A 
9066 DFlOE 001 1OB 
9066 DFOBE 002 10B 
9066 DFlOE 003 1OS 
9066 PP07E 004 10B 
9066 PPlOO 005 20 
9066 PPO70 006 2B 
9066 PPO70 007 28 
9066 PPOSO 008 7A 
9066 DFOSO 009 7A 
9066 DFlOO 010 28 
9066 DFOSO 011 28 
9067 PPlOO 001 28 
9068 PPlOO 001 2B 
9068 DFlOO 002 28 
9068 DF080 003 2B 
9068 PPOSO 004 28 
9068 DFOSO 005 2B 
9068 PPlOO 006 28 
9069 DFOBE 001 1OB 
9151 DFlOO 001 7D 
9152 DFlOO 001 2B 
9153 DPO80 001 4B 
9153 PPOSO 002 48 
9153 DFlOO 003 2A 
9153 DFlOO 004 7D 
9154 PPlOO 001 48 
9154 ET080 002 48 
9154 DFlOO 003 2A 
9154 DFOSO 004 4B 
9154 DFlOO 005 2A 
9154 DFOSO 006 2B 
9154 DFlOO 007 2B 
9171 DFOSO 001 5B 
9171 DF080 002 2A 
9171 DPlOO 003 7D 
9171 DFOSO 009 5B 
9171 DF080 704 10E 
9171 DFOSO 705 10E 
9171 DFlOO 706 IOE 
9171 DF080 707 10E 
9171 DFO80 708 IOE 
9171 IWO80 710 5B 
9172 PPlOO 001 28 
9172 PPOSO 002 5B 
9172 PPOSO 003 2B 
9172 DFOSA 004 4B 
9172 PPO80 005 2A 
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9172 
9172 
9172 
9172 
9172 
9173 
9173 
9173 
9173 
9173 
9173 
9173 
9173 
9173 
9173 
919L 
9190 
9190 
9190 
9190 
9190 
9190 
9191 
9191 
9191 
9192 
9192 
9192 
9192 
9192 
9192 
9192 
9192 
9192 
9192 
9192 
9193 
9193 
9193 
9193 
9193 
9193 
9193 
9193 
9193 
9193 
9194 
9194 
9194 
9194 
9194 
9194 
9194 
9195 
9195 
9195 
9195 
9195 
9195 
9195 
9195 
9195 

PPOSO 006 
PPlOO 00, 
PPlOO 008 
DF070 009 
DFlOO 010 
DF080 011 
PPlOO 001 
DPO80 002 
cm080 003 
DFlOO 004 
DFlOO 005 
DFOSO 007 
DFlOO 008 
DPOS.4 009 
PPlOA 010 
DFlOA 011 
PPlOO 001 
DF080 001 
DPlOO 002 
DP070 003 
SF080 004 
SF100 005 
DFOSO 006 
DPlOO 002 
PPlOO 003 
DPlOO 701 
SF190 001 
SF190 003 
Al.190 004 
SF100 005 
SF100 009 
ml00 010 
AL190 702 
SF100 706 
DFlOO 707 
SF100 708 
DFlOO 711 
SF100 002 
DFOSO 007 
DFlOO 009 
AL190 701 
SF100 703 
SF100 704 
DFlOO 705 
OF100 708 
DFlOO 710 
DFOSO 906 
PJlOO 001 
PPOSO 002 
DFlOO 004 
DFlOO 006 
DFOSO 007 
DFOSO 008 
OF100 703 
DFOSO 001 
DFlOO 013 
DPlOE 014 
DFOSO 015 
DFOSO 702 
SF080 703 
DFOSO 704 
DFlOO 705 
SF100 706 

70 
2B 
2B 
2B 
224 
58 
5B 
2A 
2B 
2B 
2B 
2A 
48 
2B 
22% 
Pm 
5B 
2A 
2B 
2S 
28 
2B 
2B 
2B 
28 
10s 
1B 
10s 
4D 
10E 
lo* 
lo* 
10s 
1OE 
10X 
10b 
10E 
10s 
lo* 
10E 
1OE 
10E 
10E 
10s 
10E 
28 
2B 
2B 
2B 
2B 
28 
2B 
28 
26. 
9B 
2A 
2A 
1oe 
10E 
10E 
10E 
10E 

9195 SF190 707 10E 
9195 SF190 708 10E 
9195 AL190 709 10E 
9195 DFlOO 710 10E 
9195 SF080 711 10E 
9195 DFOSO 712 10E 
9196 DFlOO 701 10E 
9196 SF190 702 10E 
9197 SF100 001 2A 
9197 SF190 002 2A 
919, SF080 003 2A 
9197 SF190 704 10s 
9198 DFOSO 001 2B 
9198 DFOSO 002 2B 
9198 DFOSO 003 ZA 
9198 SF100 004 2A 
9198 DFOSO 006 2B 
9198 OF080 705 2A 
9199 DF080 001 22% 
9199 SF100 002 2B 
9211 SF190 001 5B 
9211 SF190 002 5B 
9211 SF190 003 40 
9211 SFlSO 004 5B 
9211 AL190 005 5B 
9211 SF190 006 5B 
9211 SF190 007 5B 
9211 SF190 008 28 
9211 SF190 009 4D 
9212 IWO80 001 5B 
9212 SF080 002 5B 
9212 SF190 003 5B 
9212 SF100 004 2A 
9212 SF190 005 2A 
9212 AI.190 007 5B 
9212 AL190 009 5B 
9212 SPlSO 010 5B 
9212 AI.190 012 5B 
9212 SFlSO 706 10E 
9212 AL190 708 lo* 
9213 DFOSO 001 2A 
9213 DFlOO 002 2A 
9213 SF080 003 2A 
9213 SF190 004 40 
9213 SF100 005 2A 
9213 SF100 006 4D 
9213 SF190 007 2.4 
9214 Al.190 002 5B 
9214 Al.190 006 10B 
9214 AL190 703 10E 
9214 AL190 705 10E 
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APPENDIX P 

MINERAL STIPULATIONS 
Form 3,094 UNITED STATES 
(Ju"C 19711 DEPARTMENT OF THE INTERIOR 

BUREAUOFLANDMANAGEMENT 

STIPULATION FOR LANDS UNDER JURISDICTION OF DEPARTMENT OF AGRICULTURE* 

The lands embraced m thas lease or pemnt bemg under the pansdictmn of the Secretary of Agnculture. the lessee or 
permlttee hereby agrees. 

(1) To conduct all operations authorwed by this lease Agncuhre. whach rates shall not be less than the 
or permt wth due regard for good land management, current rates of pay prevailing in the vtcm~ty for 
not to cut or destmy timber without first obtammg services of a similar character Prowded, that If the 
penuxssmn from the authorized represent&we of the lessee or penttee, his employees, contractors, sub- 
Secretary of Agnculhxre, and to pay for all such hmber contractors. or employees of contractors or subcon- 
cut or destroyed at the rates prescrtbed by such repre- tractors, caused or could have prevented the origm 
sentatwe, to avcnd unnecessary damage to Improvements, or ‘spread of said fire or fires, no payment shall be 
timber, crops, or other cover; unless otherwse author- made for serwces so rendered 
ized by the Secretary of Agnculture. not to drill any 
well, carry on operatmns, make excavatmns, construct Durmg penods of sermus fire danger to forest, brush, 
tunnels. drill, or atberwme disturb the surface of the or grass, as may be specltied by the authorized 
lands wthm 200 feet of any building standing on the representatwe of the Secretary of Agnculture, the 
lands and whenever reqmred. m wntink by the author- lessee or pemuttee shall prohlblt smoking and the 
ned representatrve of the Secretary of Agnculture to bulldmg of camp and lunch fires by his employees, 
fence or fill ail sump holes, ddches, and other ex- contractors, subcontractors, and employees of 
cavatmns, remove or cover all debns, and so far as contractors or subcontractors wltbm the area mvolved 
reasonably possible, restore the surface of the lands except at establlshed camps, and stall enforce this 
to thar former condatmn, indudmg the removal of prohlbitmn by all means wlthm h:s power: Pmvtded. 
structures as and if required. and when requned by such that the authorized representative of the Secretary of 
represent&we to bury all p~pelmes below plow depth. Agnculture may desIgnate safe places where, after 

all Inflammable matenal has been cleared away, camp- 
(2) To do all in his power to .prevent and suppress 
forest, brush, or grass fires on the lands and in their 
vmntty, and to reqwre his employees, contractors, 
subcontractors, and employees of contractors or sub- 
contractors to do Iikewse. Un!ess prevented by 
cncumstances over whxh he has no control. the lessee 
or pemuttee shall place hts employees, contractors. 
subcontractors, and employees of contractors and sub- 
contractors employed an the lands at the &sposal 
of any authorwed officer of the Department of 
Agrxculture for the purpose of figbhng forest, brush, 
or grass fires on or orvgtnatmg on the lands or on 
adjacent areas or caused by the negligence of the 
lessee or permIttee or has employees. contractors, 
subcontractors and employees of contractors and sub 
contractors, wth the understandmg that payment for 
such sew~ces shall be made at rates to be determmed 
by the authorized representatwe of the Secretary of 

fires may be bu:lt for the purpose of heahng lunches 
and where, at the option of the lessee or permlttee, 
smokmg may be permItted 

The lessee or penmttee shall not bum mbblsh, trash, 
or other inflammable matenals except wtb the 
consent of the authorized representahve of the 
Secretary of Agnculture and shall not “se explosn’es 
m such a manner as to scatter mflammable materials 
on the surface of the lands durmg the forest. brush, 
or grass fire season, except as authorized to do so 
or on areas approved by such representative. 

The lessee or permattee shall bmld or construct such 
fire lmes or do such cl&xmg on the lands as the 
authortzed representatwe of the Secretary of Agnculture 
deudes IS essentml for forest. brush, and grass fire 
preventmn which IS or may be necess&ted by the 

*Tins form OI Stlp”*atlon may be vsed 1” co”“eCtlon 
w‘th leases and perm,rs 1ssved under the Acts af 

amended(30" s c 271 el seq j.June 28.1944 (58 stat JS3- 
485), September 1. 1949 (30 "SC 192c). June 30. 19.50 

February 25. 1920, as amended (30 "SC 181 et zeq 1. (16 " s c 508b). or under the a"fhDrlty of any aP the Acts 
August 7. 1947 (30 " 8 c 351 PI seq ). February 7. 1927. cited ‘” Sectlo” 402 of the Pres,denr’e Reorganuarlan Plan 
as amended GO us c 281 et seq.). Apt 17. 1926. as No 3 of 1946 (5 "SC 133y--16, Note). 
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exercise of the prwileges authorned by this lease or 
pernut. and shall ma,ntaxn such f,re tools at h,s head- 
quarters or at the appropriate location on the lands as 
are deemed necessary by such representative. 

(3) In the locatvan, design, constructlo”. and malnte- 
nance of all authorxed works, bu:ldi”gs, plants, 
waterways. roads. telegraph or telephone lines, pxpe- 
lines, reeservom, tanks, pumpmg stahons. or other 
structures or clearance. the lessee or permlttee 
shall do al! things reasonably necessary to prevent 
or reduce to-the fullest extent scarrzng and eroslo” of 
the lands, pollution of the water resouxes and any 
damage to the watershed. Where constructlo”, opera- 
tmn, or mamtenancr of any o‘f the factlltles on or 
connected wth thus lease or permit causes damage to 
the watershed or pollution of the water resources. the 
lessee or permlttee agrees to repax such damage and 
to take such correctwe measures to prevent further 
pollution or damage to the watershed as are deemed 
necessary by the authorized representatwe of the 
Secretary of Agriculture. 

(4) If in the opnxon of the authorued representative of 
the Secretary of Agnculture. the lands are valuable for 
watershed protectron, the lessee or permittee shall pro- 
vlde for control of surface runoff and return the affected 
area to as productne condlt~on as practicable. 

(5) To pay the lessor or permitter or his tenant or the 
surface owner or h,s tenant. as the case may be, for 
any and all damage to or destructlon of property caused 
by the lessee’s or permlttee’s operahons hereunder, 
to save and hold the lessor or permitter or the surface 
owner or thex tenants harmless from ail damage or 
clams for damage to persons or property resulting from 
the lessee’s or permittee’s operations under this lease 
or permit. 

(6) To recognne exlstlng uses and commitments. m 
the form of Department of Agnculture graslng, tnnber 
cuttng, and special use permits. water developments, 
ditch. road. trail, plpel~ne. telephone Ilne, and fence 
rights-of-way and other slmtlar improvements. and to 
conduct his operat,ons so as to Interfere as 1,ttI.e as 
possible wth the rights and prwlleges granted by these 
permits or with other exlst‘ng uses. 

(7) To Install and manta” cattle guards tc. prevent the 
passage of livestock in any openngs made m fences by 
the lessee or permIttee or his contractors to prcvlde 
access to the lands covered by thus lease or permit for 
automotIve and other equipment. 

(8) If lessee or permlttee shall construct any camp 
on the lands, such camp shall be located at a place 
approved by the authowed representatwe of the Secre- 
tary of Agrtculture, and such reptesentatlve shall have 
authority to require that such camp be kept in a neat 
and sanitary condltxon. 

(9) To comply with all federally-approved rules and 
regulations of the Secretary of Health, Educatnn. and 
Welfare governing the emissnm of pollutants Into the 
au from actlvltles which are embraced ln thus lease 
or peim1t. 

(IO) To comply with all the rules and regulations of 
the Secretary of Agriculture governtng the national 
forests or other lands under his ]urisdictlon which are 
embraced in this lease or permit. 

(11) Unless otherwise authorized, pnor to the beglnning 
of operatnx to appoint and malntaln at all times 
during the term of this lease or permit a local agent 
upon whom may be served wrttten orders or notxes 
respechng matters contained 1” this stlpulatlon, 
and to l&r” the authorized representative of the 
Secretary of Agnculture, 1” wrttxng, of the name and 
address of such agent. If a substitute agent 1s ap- 
pointed. the lessee or permlttee shall xmmedtately so 
&arm the sad representatwe. 

(12) To address all matters relating to this stlpulatlon 
to Forest Supervzsor 

Prke 6; San Isabel National Forests 
at 1920 Valley Jwrve 

Pueblo, CO 81008 

who 1s the authortzed representatwe of the Secretary 
of Agrxulture. or to such other representahve as may 
from txme to time. be deslgnated, provided that such 
deslgnatlon shall he in wrrtlng and be delivered to the 
lessee or permlttee or his agent. 

(S,*n.rure 0, I..*,.=, 
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FfJHEST 5EWiCE IR-2) S”PPLulEHT A d,,U Ii". 
TOFm 3109-3 

FURTHL” PLANN,,iO AREA STiP”LAT,U,, 

Thr follorlng described lands embraced In tl.1, leasel~emit/ltcensc were ldentifled In the Roadtess Area 
Rerle" md Eva,uetlon (RARE It) decision doc"me"t as "equiring further Planning' 

3 
Future phlntng my tdcnttfy a11 0" part Of these lands as rultable ‘or wtldemers. ami the land5 so 
Identified nay “ltlratcly be designated as W,ldemess. *"forsutton made a"ailable to the FO,CSL se,r,ce 
reg4rdlnq dlsco"eries Of mineral *epstts 0" the** lands *111 be co"sldcred ," the plaflnfng prncess *",I 
may be key ,xtors I" the Iand a,locatlon. 

Th‘S clause ,,!.I, bCCm4 inoperatf”c I” tile CYent this area IS determined as not SYitahle for v,,der”ess. 

Any terms of tll,, 1ease,penlt,l,se”se to the Contrdry “ot*lthsta”dl”g. tile follo*lng terms *ha,, apply 
to the aboY* dcscrlbed lands: 

1. only exploration actwt,es for the purposes 0, dlrco"cring and disclosing the eltent at "linera, 
dcposlts IS aliwed, untti de"e,opment an* prod"cth operations are specfficaily rO"CI1tred I" hy 
the Forest SerYice based 0" a land m"agenent plan andlor a speclflc en"irDnmental anaiysis Of 0" 
operating p&m. 

2. Ewloratlon plans nwst be specifically approved by the Bureau of Land nanagement axi roncurred tn by 
the Forest Ser"lce. Pl.~"s for geOPhYsiCa1 erploratlon rrmst he a.pgro"ed by the Forest Sa,,ace. The 
Forest Service ~111 agree to reasonable access for conducting necessary ex,,,orat,o,, operat,ons. 

3. Any lands co"ered by tbts leasel~ermitllicense which Congress designates as Uilderness shall 
become r"b,eCt tO the ~ro"lslo"s of the ap,,licable Uilderness legislation. and the Secretary of 
Agrlcuitwe's rcguiatlons and Forest Serrice palfcies pertain,ng theret., 

4. The lesseel~emitteellicensee wtl, be respons,ble as be deems necessary to protect his interest. 
(0, initiating req"ests to the Oepartmcnt Of the Interior for s"spcnsion Of lease:per~ltllicense 
terms. renta,, or rnl"irn"n! royaittes. The Forest Service does not intend that the incluston of this 
Stipulation be construed as a basis to deny a request for suspensl~n 

5. Until these lands are allocated to non-wilderness ~"rpxes. by a land mant.gement plan or specffic 
mrimnmcntai analysis and decision. mineral-related operations are subject to the foilowng terms: 

(e) Constr”ctio” 0, xccss ways and operation sites will not be permitted in areas Of extrelaely 
high environmental sensftlvity where such construction would cause serious and irreparable 
en"imn"e"ta, dmage. 

(b) Access way constructlo" will k perm,tted only where existing access ways are inadequate or 
other methods ot dCCCSS arc impractical. 

(C) Access ways ~111 be built to a standard no higher than requ,red for passage of equipment and 
suppert persannel. and to protect SUrfaCe re*Wrce*. 

Id) The access ways and other areas 01 operatlan will be reclaimed, II soon as they have served 
their purpose. to a condition as near as pre.~tl~.I to the surface condition exlrting prior 
to the authorized "se of the lands. 

TM, Stip"lat,on is hereby ~~cegted. 

ta>tc Slgndt~>rc 

(2/8Gl 
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FOREST SERVICE 
TO FORM 3109-3 

(R-Z) SUPPLEMENT B SERIAL NO. 

CLASSIFIED AREA STIPULATION 
(36 CFR 251.23 and 294) 

The U.Se of the lands within the external boundaries of the --- 
Classified Area as described below, for the pu,pose of 

this license/permit/lease will be restricted to the following unless otherwise 
specifically agreed to by the Forest Service in the Operation Plan: 

(a) TO conduct prospecting and exploratory activities upon said lands for the 
purpose of locating and determining the existence of possible mineral 
resources beneath said lands by the use of such instruments and non- 
motorized equipment as may be carried by hand or on horseback. No 
explosives shall be used nor shall any wheeled, mechanized or motorized 
vehicles or equipment be used or transported upon the surface of said 
lands for such purposes. 

(b) Operations shall be authorized to drill for, produce, and remove minerals 
from said lands by methods which will avoid invasion or disturbance of 
the surface. I: 

(c) This stipulation is in effect for the following described lands: 

Llcensee/Permittee/Lessee 

Note: The applicant is encouraged to contact the District Ranger for further 
information regarding the restrictive nature of this stipulatfon-. 
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FOREST SERVICE (R-2) SUPPLEMENT C 
TO FORM 3109-3 

SERIAL NO. 

LIMITED SURFACE USE 

The license/pemnttee/lessee is hereby given notice that there are within the 
license/pemtit/lease area tracts that contain special values or surface con- 
straints, or which are needed for special purposes, and require special atten- 
tion to prevent irreversible or irretrievable damages to surface resources, 
including wildlife. Surface use or occupancy upon such tracts will be autho- 
rized only upon satisfaction of two (2) conditions: (1) such use or occupancy 
must be demonstrated to be essential to operations; and (2) operating plans 
must provide for such measures as are satisfactory tohe Forest Service for 
protection of the described special values and existing or planned special 
purpose uses which may conflict with the uses otherwise authorized by this 
license/permit/lease. After the Forest Service has been advised of proposed 
license/permit/lease operations, and on request of the operator, the Forest 
Service will furnish further data on the tracts containing special values, 
surface constraints or special purpose uses, which now include but are not 
limited to: 

Description: 

Reason for Restriction and duration (if less than full time, designate months-- 
should there be a discovery of a producible resource, operating plan requiremer': 
will be adjusted accordingly): 

Licensee/Permittee/LeSSee 

NOTE: The applicant is encouraged to contact the District Ranger for further 
information regarding the restrictive nature of this stipulation. 
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1. 

2 

3. 

4. 

5. 

6. 

“pm EDmpletion 0‘ said envlronmenta, analysis. the autllor~zed OfflCer Of the Bureau of Land Hanagenent shall 
nottry the 1ice”see,pernl,rtee,lessee Of the con*,t,ons. If any, to UlllCh the prOpc.sed sur,ase dlsturblng operation* 
WI11 be SYbJect. 

PRO,ECT,OH OF C”LT”W\L AND rALtONTOLOG,cAL RESO”RCES 

The operatcr shall hmed,ately cease operatfons I” areas I” *hIdI any a”tlqYitleS 07 other DbJects Of historic 
or sc,e”l,‘15 tnrerert are discovered and bring the dlscwery to the attent,on Of the Forest service and the 
a”Chw\Led DfflCer of the Bureau of Land t4anagement. Q.ny such dlscover~es shall be left intact untr1 the 
operator Is permltfed to proceed by the wthor~zed officer of the Bureau of Land Mawwent. 

EOTECTIO" OF ENOANGERIO OR THREATENED SPECIES ---- 

The Forest serv,ce IS responsible ror ass"r,ng that the area to be disturbed 1s exaln>ned. prior to ""dertalnng 
any growd dlsfurbing aCtlYltle* on lands covered by this l,cense,permlt,lPase. tLl defelmne effects "POnT;;Y 
plant or aninL31 SPeCles Ilsled or proposed for llst~ng as endangered or threatened, or their hdblLdlS 
findings of th,s eramindtion may result In some resfrlctlons to the operator's plans or ere" dlrallow MY use 
and ~cupancy that would demmenully affect any of the endangered or thredtened plant or ammal species. 

The operator my. at h,s discretion and mst. conduct the exannnat~on on the lands to he disturbed ThlS 

. A" acceptable report nwst be provided to we Forest Ssr"!ce Identlfylng the Jntlcipated effects Of 
tile prOpOsed dctlon on endangered spec,es or tile,r habItAt 
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FOREST SERVICE (R-2) SUPPLEMENT E 
TO FORM 3109-x 

WILD AND SCENIC RIVERS SYSTEM STIPULATIONS 

This stipulation applies to National Forest System lands adJacent to 
the River, under study for possible inclusion 
in the National Wild and Scenic Rivers System (82 Stat. 906, as amended). 

1. The licensee/permittee/lessee may not use, occupy, or disturb any 
surface portion of the license/permit/lease application area described 
in this stipulation without prior specific authorization of the Forest 
Service while the Congress is considering inclusion of the River into 
the National Wild and Scenic River System. 

a. If Congress adds the River to the National Wild and Scenic 
River System, the Forest Service ~111 prepare a management 
plan which will specify the particular controls on the lands 
described below. 

b. If by the date prescribed by Section 7b of the Wild and Scenic 
River Act (82 Stat. 906, as amended) or possible amendments, 
the Congress has not added the River to the National Wild and 
Scenic River System, the area will be used according to a 
National Forest Land Resources Management Plan which may 
specify particular controls or special requirements for 
mlneral development on the license/permit/lease area. 

2. This stipulation is in effect for the following described lands: 

Licensee/Permitee/Lessee 

Note: The applicant should know that there 1s at this time no assurance 
that use, occupancy, or disturbance of the surface of the above 
described land can ever be permitted. 

E-i 
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FOREST SERVICE (RZ) SUPPLEMENT F 
TO FORM 3109-3 

SERIAL ND. 

SURFACE USE STIPULATION 

Surface use @r occupancy that would cause significant surface disturbance is 

not authorized far the lands described below. This does not apply to casual 

or other uses which do not significantly disturb surface resources. The 

operator must have advance approval of the authorized officers of the Bureau 

of Land Management (BLM) and the Forest Service for any surface uses related 

to lease operations. 

Reasons for restriction: 

Lessee/Licensee/Permittee 

Note: The applicant is encouraged to contact the District Ranger for further 
information regarding the restrictive nature of this stipulation. 

(Z/94) 
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FOREST SERVICE (R-2) SUPPLEMENT G 
TO FORM 3109-3 

§ERIAL NO. 

ACTIVITY COORlJINATION STIPULATION 

This lease includes lands within 

which has resource values sensitive to high 

levels of activity. In order to minimize impacts to these resources, special 

conditions, such as unitization prior to approval of operations and/or limitations 

to spread surface disturbance activities over time and space may be required prior 

to approval and commencement of any operations on the lease. 

This stipulation is in effect for the following described lands: 

Reason for Restriction: 

Licensee/Permittee/Lessee 

Note: The applicant is encouraged to contact the Forest Supervisor for further 
informatlon regarding the restrictive nature of this StlPUlatlOn. 
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FOREST SERVICE (R-2) SUPPLEMENT H SERIAL NO. 
TO FORM 3109-3 

CONDITIONAL NO SURFAOE DISTURBANCE STIPULATION 

The prospective l~censee/permittee/lessee is given notice that parts of the lands described 
are affected by the following conditions: 

- Slopes steeper than 
(40 percent. classified lands; 60 percent ,n:f:%ed lands) 

- High erosion hazard. 

- High hazard for mass slope failure. 

- Threatened or endangered wildlife or plant species. as 
follows: 

-- 

-_ 

__ 

Activfties will not be permitted that will jeopardize 
the survival or recovery of Federally listed T&E species 
( ) 

Name of Species 

Actfvities may or may not be permitted to Intrude upon 
identified critical or essential habitat of Federally 
listed species, and ~111 not be permitted to-intrude 
upon the animal or plant itself. 
1 1 

Name of Species 

Activities may or may not be permitted to intrude upon 
identiffed habitat of a" animal or plant listed by the 
State as threatened or endangered or by the RegIonal 
Forester as needing special management to prevent the 
need for Federal listing of the species as threatened 
or endangered; activities will not be permitted to 
Intrude upon the animal or plant itself. 
( 1 

Name of Species 

- Lou visual absorption capacity requiring special measures 
for mitigation. 

Check as‘Applies 

Should the prospective licensee/permlttee/lessee accept this contract, this document is his 
acknowledgement that surface disturbance, including occupancy and use of the surface of 
those parts of the lands affected by the above-described conditions, will be authorized 
onlv if a" ooerhtins ola" can be devised that will orovide for the surface resource oro- 
teciion required dui lo the above-described conditlbns. This stlpulatio" is in effect for 
the following described lands: 

Sig"atw-e 
(Licensee/Perm~ttee/Lessee) 

NOTE: The applicant is encouraged to contact the Forest Supervisor for further fnformation 
regarding the restrictive nature of this stipulatjo" before acceptance of this con- 
tract and the operator is encouraged to make the same contact well in advance of 
proposed operations. 
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APPENDIX G 

FIRE MANAGEMENT ANALYSIS 

This IS a summary of the results from the updating of the Fire 
Management Analysis and planning for the Pike and San Isabel 
Natlonal Forests. The results show very little change from the 
analysis that was done during the first half of Fiscal Year 1980. 

This analysis used Fire Management planning zones. The original 
analysis was by fuel types and slopes. This plan used the Forest 
fire weather stations wxth sunllar fuel types for historical fire 
and weather data and these were called Fire Management Analysis 
Zones 1 through 7. 

Fire Management Analysis Level I is an analysis of the management 
situation. The analysrs uses infonhation describing the current 
situation and inventories; current and hlstorical fxre and weather 
informatxon; and program costs. Fire Management Analysis Level II 
is an evaluatron of Fire Program options and program mixes. This 
process was used to find the most cost-efficient program. The most 
cost-efficient program is used in the uplementation of the Fzre 
Management Planning Level III. Fire Management Planning Level IV is 
the operational project evaluation. The analysis and planning 
process 1s found in the Fire Management Analysis and Planning 
Handbook (FSH 5109.19). 

The Forest was divided into two major fuel models, G h H for the 
high country and C, K, U for the remainder of the Forest. There are 
seven Fire Management Analysis zones, 2 =n the G-H fuel model and 5 
in the C-K-U fuel models. Fuel models G & H represent dense 
conifer stands and short needled conifers respectrvely. Fuel model 
C typlfxes open pine stands. Fuel model K is used to represent 
lrght thlnnings and partial cuts in conifer stands. Fuel model U 
represents closed stands of western long-needled pines. (More 
complete detail on fuel models is found in USDA Report INT-39.) 
The Grasslands were not used in this analyszs. "C" is the primary 
fuel model for the lower elevations and "G" is the primary fuel 
model for the higher elevations. 

Attached are forms showing the most cost-effective option of the 
five programs, alternatives and mixes used at the Forest level. 
The non-dollar values shown on Table II-A determlne the relative 
impacts of fire on the environmental values and the social, public 
and technxcal values that were considered for this plan. 

The Level II part of thrs analysrs required a proJection of the 
number and types of personnel, engines (pumpers), air tankers, 
hellcopters and heavy equipment Involved in the suppression of 
these modeled fxes. The travel time, amount of work produced, and 
the fire Intensity level at which these resources were dispatched 
was an essential part of the analysis. Detailed data and 
comparuons are filed under 5190 at the Pike and San Isabel Forest 
Supervisor's Offlce. 
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The following table shows the Fire Management Zone name, number, 
fuel model, weather station name and number, and average slope. 

Name 

Bailey PSI01 
Monwent PSI02 
Tarryall PSI03 
Buffalo Peaks PSI04 
Aspen Ridge PSI05 
Hardscrabble PSI06 
Greenhorn PSI07 

Number Fuel Model 

C-K 
c-u 
C-K 
G-ki 
c-u 
C-K 
G-H 

Weather Statlon 
and Number 

Buffalo Cr. 053101 
A.F.A. 053602 
Lake George 053002 
Farplay 053003 
Red Deer 052902 
Buffalo Cr. 053101 
Lake Isabel 054002 

Average Slope 

20 to 30 (2) 
10 to 20 (1) 
10 to 20 (1) 
20 to 30 (2) 
10 to 20 (1) 
20 to 30 (2) 
20 to 30 (2) 

Volunteer Fwe Department personnel were used more often as 
appropriated fxre funding was decreased. The Forest has depended 
largely on seasonal personnel that work in other functxons for 
Initial attack as shown in option 001. Ninety percent of the 
Initial attack ground crews were these seasonal employees. The 
engines were manned by trained seasonal personnel who generally had 
one or more years experience in fire fighting as a Forest worker on 
a Dxtrict. Reduction in seasonal forces hued prlmarlly for 
non-fire work will have definite effect on initial attack crews. 

Wildfires are spread throughout the Forest wrth more than 60 
percent of them occurrxng in FMAZ 1, 3, and 6. Zone 5 has the 
least fires with approximately 3 percent. We are normally faced 
with three fire seasons. Fust one starting about the first of May 
to the fifth of June, second season June 25 to July 12, and the 
third season from approximately August 25 to October 31. 

Option 001 Is the cost efficient level identified in 1 
(Base Level) 

Option 002 Is minus 20 percent of Base Level 
Option 003 Is plus 20 percent of Base Level 
Option 004 Is minus 40 percent of Base Level 
Option 005 Is plus 40 percent of Base Level 

.980 

Net value change at the different options is as follows: 

Value Change 
+ or - 

001 0% Base 

002 -109% -20% 
003 +48X +20x 
004 -258% -40% 
005 +80x +40x 
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TABLE III 

FIRE MANAGEMENT EFFECTIVENESS 
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ANALYSIS OF THE PLANNING REQUIREMENTS 

A. INTRODUCTION 

The National Forest Management Act of 1976 requires that Land Management 
Plans be created for National Forest System lands. The regulations 
(36 CFR 219.22) state: 

"Mineral exploration and development in the planning area shall be con- 
sidered ln the management of renewable resources. The following shall be 
recognized to the extent practical in the Forest planning: 

(a) Active mines within the area of land covered by the forest plan; 
(b) Outstandlng or reserved mineral rights; 
(c) The probable occurrence of various minerals, including locatable, 

leasable, and common variety; 
(d) The potential for future mineral development and potential need 

for wlthdrawal of areas from development; 
(e) Access requirements for mineral exploration and development; and 
(f) The probable effect of renewable resource prescriptions and 

management direction on mineral resources and activities, includ- 
ing exploration and development." 

The mineral resources assessment provides the information to document and 
display the foregolng in the Forest Plan, and relate it to management prac- 
tices, standards, prescriptions, and alternatives. 

6. ANALYSIS 

A mineral potential evaluation was conducted to determine the possible 
existence of locatable and leasable mineral deposits on National Forest 
System lands. Mineral potentials were determined for metallic and non- 
metallic minerals and energy fuels. A set of general criteria was estab- 
lished which included known favorable geology and structure, known mineral 
occurrences and reserves (if data available), and field activity related to 
mineral exploration, development, and production. The "potential levels," 
determined as High, Medium, Low, No, and Unknown are based on today's 
knowledge and prices and may change at any time, depending on the mineral 
economy, technological advances, or further exploration. High mineral 
potential includes favorable geology and structure, known economically 
valuable mineral occurrences and reserves (if data available), and field 
activity. Medium mineral potential includes favorable geology and struc- 
ture, known mineral occurrences with insufficient evidence of present 
economic value, or sub-economic deposits, and occasional activity. Low 
potential includes geology considered unfavorable at this time, no known 
mineral occurrences, explored or prospected sites determined non-economic, 
and little or no present activity, but does not infer the lack of mineral 
deposits. The No potential level indicates that the nature of the geologic 
environment 1s not favorable for the leasable commodity type indicated, no 
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known resources and sporadic field work. The Unknown potential level 
includes all areas where the geology masks the terrain limiting the ability 
to readily obtain information but the geologic environment could be favor- 
able, no known resources or basic exploratory work (see Page 5 for mineral 
potential level matrix.) 

The following eight Mineral Element Levels "rate" the potential occurrence 
of mineral-related activities during the life of the management plan: 

:: 
Locatable/leasable minerals - Producing sites/known reserves 
Locatable minerals - High/medium potential 

i: 
Leasable minerals - High/medium potential 
Locatable/leasable minerals - Low potential 

2: 
Leasable Minerals - No potential 
Leasable Minerals - Unknown potential 

7. Reservations and Outstanding Rights - All levels of potential; 
Mineral Withdrawals 

8. Salable minerals - Known areas 

(See Pages 6 to 9 for a detailed description of the mineral element levels.) 

The areas of known reserves and producing sites must be administered know- 
ing that surface resource management programs will require close coordina- 
tion with the mineral activity. Forest Administration will involve access, 
related special use permits, reclamation, and the like. 

In High and Medium potential areas, any stage of exploration, production, 
or development can be expected to occur during the first ten years of the 
plan's application. 

In Low potential areas, the probabilities are that any mineral activities 
during the first ten years of the plan will be limited to prospecting and 
exploration. Even if a valuable deposit is discovered, particularly a 
major one, it is unlikely that the necessary permits and approvals can be 
acquired to put it into production within the ten year period. 

In the No potential areas, activities generally will be very limited for at 
least the first ten years of the plan. 

Activities within the Unknown potential areas will probably occur during 
the lifetime of the plan because of the unknown aspect. Should a valuable 
deposit be discovered, the time frame required for permits and approvals, 
and to implement production plans would require a minimum of ten years. 
Thus activities during the first ten year penod will be very limited. 

Advances in exploration or production technology may result in greater 
activity levels in all areas, regardless of the current potential rating. 

The Forest resource manager considers what types of mineral activity are 
likely to occur and how this activity will affect surface resource pro- 

-grams. The search for minerals can be expected to start from an area with 
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a "history of production" or "similar geologic environment" (relative to 
known deposits) and radiate from that point. The sequence of activities is 
usually prospecting, exploration, development, and production. Exploration 
methods include, but are not limited to, photogeology, geophysical and 
geochemlcal methods, surface drilling, and underground work. Those activi- 
ties involving significant surface disturbance are normally covered by an 
operating plan or prospecting permit. Development and production may 
follow if a valuable deposit of minerals or fossil fuels is found. The 
methods of development for a minable mineral or fossil fuel deposit cannot 
be determined until knowledge of the ore body configuration, the grade and 
tonnage of ore, the depth of the mineralization, and other factors have 
been gained. Current technology requires that oil, gas, and geothermal 
resources be developed by wells with associated surface facilities. Appro- 
vals of operating plans for development and production are preceded by 
environmental analyses or, if the proposed activities are considered to be 
maJor Federal actions affecting the environment, environmental impact 
statements. 

Most patented mining claims will be found in levels classified 1, 2, and 3, 
above. Except in Wildernesses, patentees acquire both the surface and the 
minerals estates. Such properties are private land in every sense of the 
term. The Forest Service has no direct authority over operations on such 
lands. 

The mineral potential maps were developed by gathering data from individ- 
uals and references, plotting on overlays, and evaluating the data. 
Mineral expertise was sought from Federal, State, and private sectors. 
Some individuals outside the Forest Service who provided information were: 

Ted Armbrustmacher, U.S. Geological Survey 
Dave Baskin, U.S. Bureau of Mines 
Max Bergendahl, AMAX, Inc. 
Larry Brady, Kansas Geological Survey 
Karin Budding, U.S. Geological Survey 
Donna Collins, Colorado Geological Survey 
Steve Craig, Bear Creek Mining Company 
Claude Dean, ARC0 Exploration Company 
Rick Egloff, Central Rocky Mountain Mining Association 
Dot Ellis, U.S. Bureau of Mines 
Russ Frum, Colorado Mining Association 
Eliseo Gonzalez-Unen, Noranda Exploration, Inc. 
Ron Graichen, AMOCO Minerals Company 
Bob Hawkins, Freeport Exploration Company 
Al Hornbaker, Colorado Geological Survey 
Bob Horton, Bendix Company 
Bruce Johnson, U.S. Geological Survey 
Steve Kluender, U.S. Bureau of Mines 
Bob Lamarre, Noranda Exploration, Inc. 
Dave Lindsay, U.S. Geological Survey 
Bill Martin, Martin-Trost Associates 
Larry McDaniel, ARC0 Exploration Company 
Jay Mitchell, Anaconda Company 
Shirley Paul, Kansas Geological Survey 
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Dick Pearl, Colorado Geological Survey 
Chuck Spencer, U.S. Geological Survey 
Karl Starch, U.S. Bureau of Mines 
Tom Steven, U.S. Geological Survey 
Jack Swenson, Rocky Mountain Oil and Gas Association 
Dick Taylor, U.S. Geological Survey 
Tommy Thompson, Colorado State University 
Margo Toth, U.S. Geological Survey 
Paul Trost, Martin-Trost Associates 
Ogden Tweto, U.S. Geological Survey 
Mersch Ward, Homestake Mining Company 
Bob Wood, U.S. Bureau of Mines 

The determination of mineral resource potentials is based on available 
data, interpretations, and professional Judgment. The information on the 
accompanying maps is displayed in four levels, High-Medium for locatables, 
and for leasables; Low for locatable and leasable, and No and Unknown for 
leasables. 
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11 
POTENTIAL MATRIX- 

CRITERIA HIGH MEDIUM 

Favorable geology Minerals occurring in several mining 
and structure. districts; current exploration or 

development activities. 

Mineral 
occurrences 
and known 
reserves. 

Occurrence being Extension of known 
developed or high reserves or occur- 
prospect of rence deemed pro- 
success. bable ore deposit 

or producing 
field. 

Lc 
4 

Field Activity leading Seismic drilling 
activities. to development coring, trenching. 

of a mine or 
field. 

LOW 

Insufficient data Knowledge indicates 
available. no favorability. 

Occurrence 
reviewed by 
mineral examina- 
tion and con- 
sidered non- 
economic or 
undiscovered 
reserves. 

Claims, leases, 
sporadic assess- 
ment work. 

NO 

No known resources. 

Sporadic field 
work. 

UNKNOWN 

Lack of knowledge 

No known resources. 

Basic exploratory 
field work, claims, 
leases. 

All items in this matrix are of a general nature. The field activities are intended to give a basic idea of what 
might take place on the ground. 

(J. S. DERSCH, November 1979, revised February 1984) 



MINERAL ELEMENT LEVEL 1 

Areas in this Level contain known producing sites or mineral reserves. 

These areas are currently, or probably will be, experiencing development 
and production of mineral reserves. Mineral-related activities will take 
place during the lifetime of the plan. Exploration will search for addi- 
tional reserves adjacent to, or further delineate, a known mineral deposit. 
Current production continues during the lifetime of the plan, depending on 
the mineral economy and the amount of ore remaining. Current levels of 
activities in these areas can be expected to remain constant or even 
increase. The development of private land and minerals within the Forest 
boundary may affect adjacent Forest land and the objectives for planned 
surface resource management. 

Forest Action. Only surface management programs that are compatible with 
the mineral activities should be considered in these areas. Access to the 
producing sites will exist, but access and special use permits to the 
extended reserve areas may be needed during the first ten years of the 
plan. 

MINERAL ELEMENT LEVEL 2 

Areas in this Level contain High to Medium potential for valuable deposits 
of minerals locatable under the General Mining Laws. The method of develop- 
ing mineral deposits remains uncertain until sufficient knowledge of the 
mineralization is obtained. 

Activities in this Level on unpatented mining claims will include explora- 
tion, such as surface sampling, trenching, and drilling which, if signifi- 
cant surface disturbance results, must be covered by an operating plan. 
Development and production may follow if an economical ore body is dellne- 
ated. The potential for mineral activities is high. 

Forest Actions and Controls. Capital investments, particularly existing 
recreational facilities, could be jeopardized by mining operations. 
Mineral-related activities will usually have minimal effect on programmed 
goals and objectives for other resources, including timber, range, wild- 
life, and water. Methods of exercising the right of ingress and egress 
given to the miner by law shall be consistent with what is needed and with 
necessary surface resource protection measures. Applicable Federal and 
State environmental statutes will be observed. Rehabilitation should be 
consistent with the goals and objectives for the areas as described in the 
plan. Regulation of activities on mining claims, if patented and thereby 
no longer in Federal ownership, is under the sole Jurisdiction of the 
State. Also to be considered are the effects of activities that take place 
on private lands which are adjacent to National Forest System lands. 
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MINERAL ELEMENT LEVEL 3 

Areas in this Level contain High to Medium potential for leasable minerals. 
Extraction is authorized by a lease issued by the Department of the Interior, 
subject to Forest Service recommendations or consent, as may be applicable, 
and to Forest Service stipulatory requirements for surface resource protec- 
tion and reclamation. Development methods for oil, gas, and geothermal 
resources will be by well facilities, with associated surface equipment and 
installations. Development methods for other types of minerals remain 
uncertain pending sufficient knowledge of the deposits. 

Activities in this Level will be exploration, including but not limited to 
photogeologic mapping, seismic and resistivity work, and drilling, covered 
by a lease or a prospecting permit (the latter may be issued by the-FS or 
BLM, depending on the situation). 

The granting of a prospecting permit by the Forest Service does not grant 
any rights to or for development of a deposit should one be found. Develop- 
ment and production will follow if an economical mineral deposit is deline- 
ated. The potential for the occurrence of mineral-related activities is 
high. 

Forest Actions and Controls. Capital investment, particularly developed 
recreational facilities, could be Jeopardized as the result of mineral- 
related activities in and adjacent to these areas. Mineral-related activi- 
ties will have minimal effects on programmed goals and objectives for other 
resources, including range and wildlife. The means of access shall be con- 
sistent with the leaseholder's needs and measures necessary for protection 
of surface resources. Applicable Federal and State environmental statutes 
will apply where appropriate. Rehabilitation should be consistent with the 
goals and objectives for the area as described in the plan. 

MINERAL ELEMENT LEVEL 4 

Areas in this Level have Low potential for valuable deposits of locatable 
and leasable minerals. The probability that mineral extraction will occur 
within the first ten years of the plan is low. Prospecting may or may not 
find valuable deposits. Even if 7t does, considerable time is still neces- 
sary to acquire the necessary authonzations and to prepare for production. 
Some areas are considered low in mineral potential, not because there is no 
mineralization, but because of the current lack of knowledge about the area 
at this time. Exploratory activities may increase in these areas if 
commodity demands increase, if known reserves become depleted, if new 
information about the genesis and geologic environments of valuable deposits 
is disclosed, or if new advances in exploration technology occur. 

Forest Actions and Controls. All surface resource programs, including 
capital investments, can be implemented because mineral-related activities 
can be expected to have minimal effect on them. 
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MINERAL ELEMENT LEVEL 5 

Areas in this Level are considered to have No potential for specific 
leasable minerals. Based on today's knowledge, mineral related activities 
will be very limited to non-existent. New information about the genesis 
and geologic environments of valuable deposits could initiate basic explora- 
tion activities, but the probability of any mineral extraction within the 
first ten years of the plan 1s very low. 

Forest Actions and Controls. All surface resource programs, including 
capital investments, can be implemented because mineral-related activities 
can be expected to have minimal effect on them. 

MINERAL ELEMENT LEVEL 6 

Areas in this Level have Unknown potential for specific leasable commodities. 
These areas may have High, Medium, Low or No potential but are classed as 
Unknown because there is little or no data available and because the 
geologic environment, e.g., volcanic cover, masks the situation. 

Mineral activities will be limited to basic exploration due-to the unknown 
factor. As data are obtained, and if the mineral resource potential 
increases, the type and amount of activity will increase. The probability 
that mineral extraction will occur within the first ten years of the plan 
1s low. Should a major discovery be found, it will take considerable time 
to prepare for production and obtain the necessary authorizations. 

As the resources in the High and Medium potential areas are depleted, these 
areas will become targets for continued mineral exploration. 

Forest Actions and Controls. All surface resource programs, including 
caoital investments. can be imolemented because mineral-related activities 
can be expected to have minimal effect on them. 

MINERAL ELEMENT LEVEL 7 

This Level is concerned with the mineral estate status, specifically non- 
Federal ownership of the minerals or withdrawals from mineral entry. Areas 
in this Level contain High, Medium, Low, No or Unknown potential for 
valuable deposits of minerals that would be locatable or leasable if in 
Federal ownership, Included in these areas are mineral rights reserved or 
outstanding in third parties. Reservations are minerals retained when the 
surface was acquired by the Government. Outstanding rights are minerals 
that were retained by transactions prior to Federal acquisition of the 
surface. The minerals are private or state owned ("alien") while the 
surface is Federal and managed by the Forest Service. Some reservations 
may be subject to the Secretary's rules and regulations contained in the 
original deed. The rules and regulations provide for some surface resource 
management control. Some reserved minerals will return to Federal owner- 
ship as acquired status during the life of the plan. 
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Activities within this Level involving reserved or outstanding minerals 
will be exploration, production, and development. The type of mineral 
sought will determine the specific action at each activity level. These 
actions could have a maJor impact on Forest surface resource management 
programs. The potential for mineral activities in this Level is uncertain. 

All mineral withdrawals are included in this Level. Each withdrawal should 
be reviewed to determine whether or not it applies to the Mrnlng Laws 
and/or the Mineral Leasing Laws and to determine accurately the tracts of 
land involved. These tracts should be shown on a map overlay. The land 
manager should review this overlay when an operating plan is received since 
the proposed activity may be affected by a withdrawal. 

Forest Actions and Controls. Capital investments, particularly developed 
recreation, could be Jeopardized as the result of mining activity in and 
adJacent to areas of reservations or outstanding rights. The alienated 
rights and mineral values must be considered in surface resource allocation 
proposals. 

MINERAL ELEMENT LEVEL 8 

This Level contains materials known as "salable" or "common varieties." 
Inservice use of these materials would be for building and maintaining 
timber sale roads and forest system roads. Common variety materials may be 
disposed of through special use permits with appropriately determined fees. 
Common varieties may include clay, sand, gravel, and some types of decora- 
tive rock. Each permit will require stipulations for protection of the 
surface resources. The method of development for these resources will be 
dependent upon the location and nature of the deposit. 

Forest Actions and Controls. The sale of minerals does not limit the right 
of the U.S. Government to use the surface of a sale area and to issue 
permits and licenses that do not interfere with the purchaser's production 
of minerals. The land must be reclaimed as required by applicable law and 
the sale contract when common variety production is completed. 
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MINERAL ACTIVITIES 

COLORADO 

In 1983, approximately $350 million worth of non-fuel minerals were pro- 
duced in Colorado (Starch, 1984). There is a wide range of commodities 
produced from the Forests, some of which are molybdenum, gold, silver, sand 
and gravel, coal, oil, natural gas, and gem stones. 

In 1983, Colorado was the leading producer of vanadium and carbon dioxide; 
second in tungsten and molybdenum; third in lead; fifth in zinc; seventh in 
gold; eighth in silver; and tenth in iron ore. The latest rankings for 
energy fuel production shows Colorado tenth in natural gas, twelfth in 
coal, and fourteenth in crude oil. The State ranks third in uranium 
reserves, fifteenth in petroleum, ninth in natural gas and eighth in coal 
(Dept. of Energy, 1983). Mining is the fourth largest industry in the 
State. 

SUMMARY: 

There are many mining districts on the Forests, some of which are active 
today. The Climax Mine, which produces tungsten, tin, monazite and pyrite 
in addition to molybdenum, along with several small operations in the 
Alma-Como area, and the Monarch Quarry are currently active operations. 
Exploratory activity is taking place in the Upper Arkansas Valley, Sangre 
de Cristo Range, and South Park. In addition to the molybdenum, base and 
precious metals, iron, pegmatite minerals, limestone, uranium, gem 
minerals, and fluorspar are found on the Forests. 

There is petroleum and natural gas production on the Grasslands. Geother- 
mal potential exists at Mt. Princeton and Poncha Springs. Coal is being 
mined in the Spanish Peaks Area. Other leasable minerals on the Forests 
include carbon dioxide and potassium. 

There are numerous clay deposits, areas of construction materials and 
dimension stone. 

GEOLOGIC SETTING: 

The Front Range is a broad flat-topped arch or anticline that consists of 
Precambrian Silver Plume and other granltlc rocks. To the west is South 
Park, a flat-to-rolling basin consisting of sedimentary rocks occasionally 
appearing as hogbacks. This basin is the result of numerous uplift and 
erosion cycles during Mesozoic and Tertiary times (DeVoto, 1971). South 
Park is bordered on the west by the Mosquito Range, Arkansas Hills on the 
southwest, and the volcanic origin Thirty-nine Mile Mountains on the south. 
The Mosquito Range is a fault-block granitic system which borders the 
graben Upper Arkansas Valley on the east. The graben is a northern exten- 
sion of the San Luis Valley, part of the Rio Grande Rift Zone (Chapin, 
1971). The Sawatch Range is the western edge of the Upper Arkansas Valley. 
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The Sangre de Cnsto Range, from Salida south to Fort Garland, is composed 
of tightIy folded and thrust-faulted sedimentary rocks mixed with Precam- 
brian-aged igneous and metamorphic rocks. To the south of the Front Range 
is the Precambrian-aged Igneous and metamorphic complex Wet Mountains. The 
Spanish Peaks are two Tertiary intrusives composed of syenodiorite and a 
granodlorite porphyry (Johnson, 1968). The peaks intruded Tertiary-aged 
sedimentary rocks and are ringed by Tertiary-aged dikes ranging in composl- 
tion from granite porphyry to diorite porphyry. 

The grasslands are composed of sedimentary layers which form the Hugoton 
Embayment. The shallow basin, a northwestward extension of the Anadarko 
Basin, is controlled by the Cimarron Arch to the southwest, Apishapa Uplift 
to the west, and the Las Animas Arch to the north. Tertiary-aged sediments 
fill the major drainage areas. 

LOCATABLE MINERALS: 

Current mining activities can be found throughout the Forests. Development 
and production activities include the CF&I Monarch Limestone Quarry, 
several base and precious metals operations in the Alma-Como area, and the 
Climax Mine. Exploration activity is centered in the Sawatch, Mosquito, 
and Sangre de Cristo Mountains, and the South Park Area. 

COLORADO MINERAL BELT 

The Leadvllle, Salida, and South Park Ranger Districts are all located 
within the Colorado Mineral Belt. This area is a narrow but irregular 
shaped zone trending southwest from Boulder through Leadville to Durango. 
Most of the State's metal mining districts lie within this area. 

The belt 1s characterized geologically by intrusive igneous rocks and 
associated ore deposits of Cretaceous and younger age and, in some places, 
by fissures and veins of northeasterly trend (Tweto and Case, 1972). The 
intrusive rocks typically are porphyries in stocks, laccoliths, sills, and 
dikes. The associated ore deposits are found as veins, replacement bodies, 
and stockworks. Parts of the Mineral Belt are interconnected by northeast 
trending Precambrian faults and shear zones. The geology within the 
Mineral Belt is the same as it is in adjacent areas. However, a maJor 
negative gravity anomaly found along the belt in the Leadville area sug- 
gests it is an expression of an underlying batholithic body. 

Mineralizing solutions may have risen from the batholithic complex and 
become the source for many of the mineral deposits. The mineralization may 
be localized and differ in both age and composition from adJacent deposits. 
Areas considered as most favorable for the deposition of valuable minerals 
have been the intrusives of middle Tertiary age. 
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UPPER ARKANSAS VALLEY AREA 

Within the Upper Arkansas Valley, the Leadville area has had the earliest 
and longest continuing mining and exploration activity (U.S. Geological 
Survey, 1964; Del Rio, 1960; Slngewald, 1955; Behre, 1953; Vanderwilt, 
1947; Emmons, et al., 1927). 

Gold, silver, lead, and zinc have been produced since the 1860's primarily 
in the Leadville Mining District. The value of minerals produced varies, 
but the Leadville District, which includes the California, Iowa, Evans, and 
Empire Mining Districts, produced over $500 million worth of minerals. 
Precious and base metal ores in the Leadville area and neighboring mining 
districts are found in vein, stockwork, and blanket deposits. The blanket 
deposits are replacement mineralization in the Leadville limestone which is 
locally capped by a porphyry sill or shale bed. 

Areas with potential for precious and base metal deposits include the 
Sawatch and Mosquito Ranges, particularly where past production has taken 
place. The increase of gold to $800 per ounce in early 1980 and continued 
value of around $400 per ounce started new exploration and has allowed 
other areas to continue. Activity today has slowed considerably due to a 
lower gold price and a sluggish economy. 

The St. Kevin-Sugarloaf Mining District is located west of Leadville near 
Turquoise Lake. Silver was produced mainly from oxide ore, but locally, 
gold, lead, and zinc were important. The veins, which contain massive 
sulfides, and the granite wallrock have been strongly altered by hydro- 
thermal action. About $12,000 of gold, silver, lead, and zinc were pro- 
duced from 1933 to 1945. 

The Twin Lakes (Lackawanna Gulch) Mining District produced gold and silver 
along with some lead and zinc. Production of the small veins was limited 
to the mid-1930's when about $67,000 worth of gold, silver, and lead were 
mined. The Tertiary age veins are found in Precambnan granite. The 
district 1s located west of Granite on Lake Fork. 

Placer gold was first found in the Leadville area in 1860 (Parker, 1974a 
and b). Exploration continued and gold was found in the Buena Vista-Twin 
Lakes area. Most of the placer deposits have been reworked and redeposited 
by glacial action. Over 400,000 ounces of placer gold have been hydrau- 
licked, sluiced, and dredged in Lake and Chaffee Counties. 

Molybdenum from the Climax and Henderson Mines, which accounted for approx- 
imately two-thirds of the State's 1981 non-fuel mineral production, resumed 
production ln 1984 at reduced levels. Exploration indicates additional 
molybdenum mineralization is located in the Clear Creek Mining District 
that may be economical (Barker, 1979). These areas are East Red, Wlnfield 
Peak, Middle Mountain, Cloyses Lake, Lake Fork, and Mount Hope. There are 
other sites in the Clear Creek District along with the Mt. Aetna-Hoffman 
Park area and the northern end of the Mosquito Range (U.S. Geological 
Survey, 1964). The ore is dispersed through areas of altered and fractured 
rocks commonly in or near intrusive bodies. These areas may be favorable 
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for large tonnage, low grade ore bodies. Molybdenum is used in steel to 
increase the hardness, toughness, and resistance to wear and corrosion. 

The Calumet (Whitehorn) and Turret Creek Mining Districts are located about 
16 miles northeast of Sallda. Vanderwilt (1947) noted that gold, silver, 
and copper occurred in small veins but there is no recorded production for 
the Calumet Mining District. Iron ore was first produced in the 1880's 
from the Calumet Mine in the Turret Creek Mining Dlstrict (U.S. Geological 
Survey, 1964). The mine ceased production in 1899 when the percentage of 
iron dropped too low to be produced economically. The ore 1s ln Missis- 

sippian limestone adjacent to a Tertiary intrusive. Future needs for iron 
ore may result ln further exploration of this area. Feldspar, mica, and 
rare-earth minerals have been produced from feldspar mining in this district 
(Del Rio, 1960). 

The Chalk Creek Mining District includes the Alpine, Hancock, Romley, and 
St. Elmo areas (Dings and Robinson, 1957). Mining started in 1875 when a 
mill was constructed to treat ore from several mines including the Mary 
Murphy group of mines. The value of gold, silver, lead, copper, and zinc 
produced exceeded $5.9 mllllon, 75 percent of which came from the Mary 
Murphy Mine. The major mines were the Mary Murphy, Iron Chest, Allle 
Belle, and California. The Mary Murphy Mine, which is located about two 
miles south of St. Elmo, consisted of pyritic quartz veins from which 
110,000 ounces of gold and 971,000 ounces of silver were recovered. 

The Cottonwood Mining District is located north of St. Elmo near Cottonwood 
Pass (Vanderwllt, 1947). There are veins carrying lead, silver, and gold 
in the Precambrian granite and schist, but no records of any production. 

The Monarch Mining District is located south of St. Elmo on the east side 
of Monarch Pass (Dings and Robinson, 1957). The mineralization occurs as 
either bedded or irregular forms and along faults ln limestone and dolo- 
mite, or as veins in the Mount Princeton quartz monzonite. The total value 
of precious and base metals from the district exceeds $13 million. The 
Garfield Mine on the east side of Taylor Gulch started in the 1880's. The 
replacement mineralization consisted of galena, sphalente, pyrite, and 
some chalcopynte in the Manitou dolomite. The Madonna Mine is located in 
the northwest slope of Monarch Ridge. The mine was discovered in 1878. 
Through 1950 precious and base metal production exceeded $6 million. The 
main ore body dlmenslons were about 2,000 feet in length, breadth of 80 
feet, and a thickness of 40 feet. Cerrusite, silver-bearing galena, 
smithsonite, cerargyrite, argentite and free gold were the principal 
minerals mined. Today, limestone is produced from the Monarch Quarry for 
the CF&I Steel Corporation steelmaking operations in Pueblo. Molybdenum 
occurrences have been reported in the Mt. Aetna-Hoffman Park area (U.S. 
Geological Survey, 1964). 

The Buffalo Peaks Wilderness Study Area (WSA) is located in the Mosquito 
Range (Hedlund and Wood, 1984; Wood, 1983). Surrounding the WSA are 
several mining districts including Granite on the west, Weston Pass on the 
northeast, and Fourmlle on the south side. 
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The Granite Mining District is located northeast of Granite on the Chaffee- 
Lake County line (Vanderwllt, 1947). Silver, gold, and lead are found in 
pyrite-quartz-gold-tourmaline veins cutting the Precambrian granite. The 
Gopher Shaft, Bunker Hill Shaft, Magenta Shaft, and Granite Tunnel were 
driven to intersect the mines on Yankee Blade Hill. Placer gold from these 
areas has been found along the Arkansas River along with that of the Lost 
Canyon Mining District located southwest of Granite. 

The Weston Pass Mining District straddles Weston Pass but the majority of 
the activity was on the east side (Vanderwilt, 1947). The silver, zinc, 
and lead ores occur as replacement deposits in the Leadvllle limestone. 
The production was apparently limited to surface enrichment. The Ruby Mine 
contained disseminated galena, some sphalente, along with cerussite, 
calamine, and smithsonite (Del Rio, 1960). 

The Fourmile Mining District is located on the southern end of the Buffalo 
Peaks Wilderness Study Area several miles north of Buena Vista. The 
quartz-pyrite-gold veins in the district were worked from 1935 through 1937 
when 53.5 ounces of gold was produced and in 1940 when gold, silver, 
copper, lead, and zinc was mined (Vanderwilt, 1947). There is no other 
recorded production. 

There are two mining districts in the vicinity of Trout Creek Pass, Free 
Gold and Trout Creek (Vanderwilt, 1947). The Free Gold Mining District 
consisted of several silver veins cutting Precambrian granite. Production 
in the early 1930's was limited to some placer gold work and mining of a 
few tons of low-grade gold ore. The Trout Creek Mining District, from 
which gold, silver, lead, and zinc were recovered during the 1930's, 
recorded a production value of about $1,200 (Vanderwilt, 1947). In addi- 
tion to the precious and base metal recovery, feldspar, mica and rare-earth 
minerals have been produced from pegmatite mining (Del Rio, 1960). 

Several other commodities in this area include tungsten, tin, monazite, 
uranium, and fluorspar. Tungsten, tin, pyrite, and monazite are by- 
products from mining at the Climax Mine (U.S. Geological Survey, 1964; 
Eckel, 1961). The Marshall Pass District, where uranium is currently being 
mined at the Pitch Mine on the Gunnison National Forest, extends into 
Chaffee County (Malan, 1959). 

Some manganese deposits are associated with precious, base metal, and iron 
mineralization in the Leadville area (U.S. Geological Survey, 1964). The 
size and grade of the oxidized deposits are dependent upon form and grade 
of the original deposit and the alteration processes. Inferred deposits 
exist in the Leadvllle area. Manganese is used in the production of 
ferromanganese for steel production and in chemicals and batteries. 

The Browns Canyon District is one of six major fluorspar areas in the State 
(U.S. Geological Survey, 1964; Del Rio, 1960). The deposit consists of 
veins and mineralized breccias in Precambrian granltlc rocks. Production 
occurred from the late 1920's through the middle 1940's when about 85,000 
tons of fluorspar of metallurgical and ceramic grade were shipped. 
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SOUTH PARK AREA 

The Colorado Mineral Belt extends across the northwestern corner of this 
area. Along the eastern edge of the Mosquito Range are five mining dis- 
tricts, Consolidated Montgomery, Buckskin, Mosquito, Sacramento, and 
Horseshoe, which produced the major portlon of the lode production from 
this area (Vanderwilt, 1947). The principal areas of mineralization are 
1) London (southwest of Mosquito Peak), 2) Loveland (on Buckskin and 
Mosquito Creeks), 3) Bross-Lincoln, 4) Sacramento, and 5) Hilltop (on 
Fourmile Creek) (Singewald, 1947a). The ore deposits are found along the 
footwall of the London fault, as replacement bodies of silver and lead ln 
the Leadvllle limestone, and as gold and replacement veins in the Sawatch 
quartzite. In Park County, the Alma Mining District, composed of the 
Buckskin, Consolidated Montgomery, and Mosquito Mining Districts, produced 
$37 milllon of precious and base metals (U.S. Geological Survey, 1964). 

Placer deposits in Park County through 1962 have yielded about 342,000 
ounces of gold worth $9.4 million (U.S. Geological Survey, 1964). The 
South Platte Valley, Beaver Creek, and Tarryall Creek were the principal 
geographic areas for the placer mining. Glaciation of lodes in the moun- 
tains to the north and west created the placer deposits. The most pro- 
ductive of the glacial features were the outwash gravels (Singewald, 
1947b). Today there are several small operations in the Alma and Como 
areas. The current gold pnce of $400 per ounce has caused recent explor- 
ation to slow down. Any upturn in the price may revive exploration 
actlvlty. 

The potential for uranium occurs around the edge of South Park, particu- 
larly the northeast at Kenosha Pass. The mineralization at Kenosha Pass is 
found in granitic rocks either as veins or as lenses and pods adjacent to 
metasediments. The current lull in the economy caused both operations to 
permanently shut down. To the southeast, exploration geologists are 
looking for deposits ln ancestral drainages similar to the Tallahasee Creek 
Project on the southeastern edge of the Thirtynine Mile volcanic field. 
Tarryall Springs, Thirtynine Mile Mountain, and the Arkansas Hills (Fremont 
County) east of Sallda have potential for uranium mineralization, possibly 
similar to Tallahasee Creek. 

Tungsten as scheelite and powellite occurs in the Tarryall Springs District 
northwest of Lake George (U.S. Geological Survey, 1964). The tungsten 
minerals occur in parallel bands of talc-silicate gneiss on the western 
edge of the Pikes Peak Batholith. There has been no known production. 

On the southeast side of South Park is the Badger Creek Mining District 
(Vanderwllt, 1947). Copper mineralization has been reported, but there has 
been no known production. 

There are numerous occurrences of fluorspar and pegmatite minerals in the 
South Park area (U.S. Geological Survey, 1964; Del Rio, 1960). There are 
fluorspar veins ln the Jefferson District west of Kenosha Pass, the Lake 
George area, and the Silver Dollar Deposit in the Tarryall District. The 
pegmatlte occurrences are centered in the Lake George area. The sites have 
been mined chiefly for feldspar, but some rare-earth minerals have been 
recovered from the operation in addition to beryl. 
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The first beryllium vein deposit in the United States to be mined was the 
Boomer Mine in Park County (Hawley, 1969). The mine is located on the 
southern edge of a fine-grained granitic intrusive, the Boomer Cupola. 
There are several adjacent areas, China Wall, Redskin Gulch, and Mary Lee 
that have inferred reserves. The metal is used in alloys and in inertial 
guidance systems. 

PIKES PEAK AREA 

This area consists of pegmatites, fluorspar deposits and gemstone occur- 
rences. The two main areas are the St. Peter's Dome-Mount Rosa Area (U.S. 
Geological Survey, 1964; Del Rio, 1960) and the South Platte District 
(Simmons and Heinrich, 1980; U.S. Geological Survey, 1964). Gemstones such 
as amethyst, tourmaline, smoky quartz, amazonite, quartz crystal, and topaz 
can be found in the St. Peter's Dome-Mount Rosa area. The Tertiary-age 
fluorspar deposits in this area occur in veins and breccia fillings along 
faults with minor occurrences of barite, galena, sphalerite and pyrite. 
Rare-earth, thorium, niobium-tantalum, and beryllium minerals occur in the 
pegmatlte zones found in the Pikes Peak granite. The Cripple Creek pegma- 
tite province, located along the margins of the Pikes Peak Batholith west 
of St. Peter's Dome, contains topaz, quartz, and amazonstone, but no other 
economic minerals. 

The South Platte District has several areas that contain fluorspar, peg- 
matites, and gemstones. These are the Buffalo District, South Platte 
Pegmatlte District, and three smaller prospects located to the southeast in 
Douglas County. Minerals mined from these pegmatites include feldspar, 
quartz, fluorite, and rare-earth minerals. Deer Trail, Yammy Yogurt, 
Shuttle Run, Little Bill, and Madonna No. 1 are several of the pegmatites 
that were mined. 

The Blair Athol Mining District is located about six miles northwest of 
Colorado Springs (Vanderwilt, 1947). During 1913 and 1914 ore mined 
yielded 13,276 pounds of copper. The district is located in Precambrian 
granite, but there was no description of the occurrence. 

There 
Grape 
about 

are two mining districts in the Wet Mountains area, Fairview and 
Creek (Vanderwilt, 1947). The Fairview Mining District is located 
12 miles southeast of Silver Cliff. There are no production records 

or reported occurrences. The Grape Mining District is west of the York- 
ville site on Grape Creek. There are no production records, but some lead 
and zinc ore was mined. 

WET MOUNTAINS AREA 

The Oak Creek (Ilse, Spauldlng) Mining District is located on the west side 
of this area around Ilse (Vanderwilt, 1947). Cerruslte deposits at the 
Terrible Mine on the east side of Oak Creek have been mined. The deposits 
are found as lenses, stringers, and small pockets in the granite and 
granite-gneiss bedrock. Prior to 1895, around 300,000 tons of five to 
eight percent lead were produced, but activity has been limited since and 
ceased after 1943. The Feldspar Mine is centered around a one to seven 
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foot barite-galena vein which outcrops for 1,000 feet on the surface in 
Precambrian gneiss and schist. The mine 1s located three miles north of 
Ilse on the west edge of the Wet Mountains area. 

The Greenhorn Wilderness Study Area (WSA) has been studied by the U.S. 
Geological Survey and the U.S. Bureau of Mines (Toth and Baskin, 1984; 
Baskin, 1983). Stream sediment sampling indicated that barium, lanthanum, 
yttrium, and tungsten anomalies are present in the South Apache Creek 
drainage. Areas with similar Precambrian rocks have demonstrated tungsten 
resources even though no mineralization was noticed on the surface. The 
@;,is located on the southern end of the Wet Mountains area near Badito 

Fluorspar, uranium, thorium, and vermiculite are found in the Wet Moun- 
tains. The Antelope Creek District consists of small fluorite veins which 
at one time were mined. Uranium in the Stumbling Stud Mine occurs along 
the Cretaceous Dakota rhyolite-sandstone contact (U.S. Geological Survey, 
1964). The uranium mineralization is associated with fluorite-bearing 
fractures and as disseminated grains in sandstone. Thorium occurs in a 
northwest trending shear zone containing barium-sulfide veins within a 
Precambrian igneous rock complex (Del Rio, 1960). During 1958 and 1959 
thorium was mined from the vein system in carbonatite rocks between Queida 
and Rosita. Sampling of the vein system indicated the Th02 content ranges 
from 0.02 to 12.5 percent (U.S. Geological Survey, 1964). 

Vermiculite, an expandable micaceous clay used as an insulator or aggregate 
in concrete, occurs ln veins about six miles northwest of Rye (Del Rio, 
1960). The veins up to six inches thick are found in roughly vertical 
alteration zones in peridotite which was emplaced as dikes in Precambrian 
pink granite. 

SPANISH PEAKS AREA 

Small veins of gold, silver with some copper, and lead occurs in fissure 
veins around West Spanish Peak in metamorphased sedimentary rocks. Vander- 
wilt (1947) noted the veins also contain pyrite, sphalerite, and siderite. 
There are several prospects on West Spanish Peak, but the Bull's Eye Mine 
was the most prominent. Mine production was limited to 1908 when 168 
ounces of gold and 1,176 ounces of silver were mined (Vanderwilt, 1947). 
Budding and Kluender (1984) found geochemical anomalies for lead, zinc, 
silver, copper and gold in the zone of contact metamorphosed sedimentary 
rocks around the intrusive of West Spanish Peak. 

Placer gold was recovered in the Wahatoya Creek and on the tributaries of 
Apishapa River on West Spanish Peak. Recovery was limited in sampling 
conducted by the U.S. Bureau of Mines for the Spanish Peaks Wilderness 
Study Areas report. 

SANGRE DE CRISTO AREA 

The Cleora Mining District is located southeast of Salida on the northern 
end of the Sangre de Cristo Range. Chalcopyrite occurs in Precambrian 
schist, but there are no records of any production (Vanderwilt, 1947). 

H-19 



U.S. Geological Survey (1964) reported that scheelite occurs in Precam- 
brian age copper-quartz veins of several copper mines of the Cleora Mining 
District. 

Uranium, fluorspar, molybdenum, and copper occurrences have been reported 
(U.S. Geological Survey, 1964; Del Rio, 1960). Uranium occurs along the 
east flank of the Sangre de Cristo Range in mildly metamorphased sandstones 
and mudstones of Permian and Pennsylvanian age. A known bedded deposit 
exists in the Crestone Needles area. Poncha Pass and Poncha Springs are 
two fluorspar areas in Chaffee County. The deposit at Poncha Pass consists 
of a shear zone with fluorite and a gouge zone that cut Precambrian quartz- 
ites and schists. At one time there were at least four mines in the Poncha 
Pass area. The Poncha Springs fluorspar mine is a north-south trending 
vein in a 100 foot wide shear zone in Precambrian granite. There are no 
records of production from either-area. 

There are two molybdenum occurrences on the east side of the Sangre de 
Cristo Range. The Knight-Stacy prospect is a vein occurrence on the east 
side of Cottonwood Peak (King, personal communication). A quartz vein with 
pyrite, chalcopyrite, and an average of less than one percent MoS is 
exposed on the surface. Alteration halos are visible on the surf ce, 2 
probably the result of an intrusive which has poked up through the sedi- 
ments. The second occurrence is a pegmatite on the east side of Mosca 
Pass. 

The Sangre de Cristo Wilderness Study Area is being Jointly studied by the 
U.S. Geological Survey and the U.S. Bureau of Mines (Johnson, et al., 1984; 
Ellis, et al., 1983). Four areas of resource potential were defined by 
Johnson (et al., 1984). Four of the areas lie adJacent to the western edge 
of the Study Area on the northwest trending Sangre de Cristo Fault, totally 
within the Rio Grande National Forest. These areas have potential for 
gold, silver, iron, copper and lead. Northwest trending veins north of 
Blanca Peak have potential for gold, sliver, and tungsten. The area around 
the Rite Alto stock has potential for molybdenum, copper, tungsten and 
gold. 

COMANCHE-SPRINGFIELD AREA 

The Carrizo Creek (Estelene) Mining District is located about 45 miles 
southwest of Springfield. Activity was limited from 1900 to 1917 when 
about $4.900 worth of coouer ore alona with some aold and silver was mined 
(Vanderwilt, 1947). Chalcocite, partly altered to malachite and azurite, 
occurs in sandstone. Del Rio (1960) noted there were plans for strip 
mining this deposit, but no activity has taken place to date. 

LEASABLE MINERALS: 

The Cottonwood Creek-Chalk Creek and Poncha Springs geothermal areas have 
good potential for electrical production (Pearl, 1979). Lease applications 
have been filed for both of the Arkansas Valley areas. Currently, produc- 
tion is limited to domestic uses and space heating. 

H-20 



The reservoir systems for both areas are similar. In the Cottonwood Creek- 
Chalk Creek area, the hot waters are related to the faulting and fracturing 
of the Mount Princeton quartzite. Surface waters descend in fault systems 
west of this area or in valley fill to the east and rise through the Mt. 
Princeton fault zone to feed local springs. Poncha Springs consists of 
five springs fed by waters probably from the valley fill. The complex 
faulting system of the area allows the waters to reach the surface. 

The potential of each reservoir is dependent upon the size of area and the 
subsurface tempergtures. The estimated subsurface temgeratureofor Cotton- 
wood Creek IS 105 to 182'C and for Gb alk Creek is 150 to 200 C. The heat 
content is estimated to be 3.81 x A0 BTU's. Poncha Springs' subsurface 
teygerature is estimated to be 115 to 145'C with a heat content of 1.911 x 
10 BTU's. Cottonwood Creek-Chalk Creek has a potential for 100 megawatts 
of electricity and Poncha Springs has the potential for 200 megawatts. 

The Forest has two coal resource areas, South Park Field and the Raton-Mesa 
Region (Nielsen, 1981; Jones, et al., 1978). The South Park Field touches 
the Forest north of Jefferson. There is no production from the coal- 
bearing rocks of the Laramie Formation. The Raton-Mesa Region, a Known 
Recoverable Coal Resource Leasing Area, consists of the Walsenburg and 
Trinidad Fields. The coal-bearing rocks in this Region are the Raton and 
Vermejo Formations of Upper Cretaceous age. The only mining activity from 
the Walsenburg Field is the Viking Strip Mine, located off the Forest, 
which produced 37,106 tons of coal in 1981 (Colorado Mining Association, 
1982). Good coking coal from the Trinidad Field is mined on the Forest. 
CF&I Steel Corporation's Allen and Maxwell Mines produced 661,889 tons of 
coal in 1981 and employed 515 people (Colorado Mining Association, 1982). 

Oil and gas production activities are restricted to the Grasslands (U.S. 
Geological Survey and Colorado Geological Survey, 1977; U.S. Geological 
Survey, 1964). Currently, there are two producing and five "shut-in" gas 
fields in the Carrizo District. Production from the Vilas and Playa Fields 
for 1981 was about 2.006 million cubic feet (Colorado Oil and Gas Cons. 
Comm., 1982). The fields are stratigraphic traps of Pennsylvanian age. 

There are several areas with high to medium potential for oil and gas 
(Spencer, 1983, 1979). Additional reserves in Paleozoic sediments are 
probable in the Hugoton Embayment area of southeastern Colorado. Assess- 
ment of the oil and gas potential in the Sangre de Cristo Range, particu- 
larly the southern part, is difficult because of the structural complexity. 
The Sangre de Cristo Range is a horst block of Laramide time folded and 
faulted Precambrian and Paleozoic rocks which are bounded on the east by 
the Alvardo Fault and the Wet Mountain Valley Graben, and on the west by 
the Sangre de Cristo Fault and the San Luis Valley Graben (Johnson, et al., 
1984). This band of folded and faulted rocks crosses the Forest on a 
southeast trend from a point south of Mount Marcy and exiting near Medano 
Pass. The overthrusted zone continues to the east of Slide Mountain and on 
through Pass Creek Pass area. The southeast trend continues, and includes 
the western portion of the Spanish Peaks. Known hydrocarbon source rocks 
occur in Huerfano Park, but are not exposed in the Forest. The crustal 
shifting of the rock layers from the west may have created potential 
structural traps adjacent to the east side of the Forest that could contain 
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oil and gas reserves. A detailed analysis of the structure of this area 
requires subsurface and seismic profile data not presently available. If 
favorable rocks such as Cretaceous sandstone and shale extend under the 
Forest beneath the thrusting, the area underlain is relatively small and 
details of its subsurface structure are unknown. The eastern flank of the 
Sangre de Cristo Range along the Forest boundary from Slide Mountain north 
to Bradford should be considered medium potential (see Mineral Potential 
Overlay). The remainder of the Forest in the Sangre de Cnsto Range is 
rated low potential except for the extreme northern end that is rated no 
potential (Spencer, 1983). 

A known carbon dioxide area exists in the central portion of the Spring- 
field District. Interest has been shown by major companies, but activities 
have been limited. The gas is used to flood oil and gas zones for increased 
production. 

A potential deposit of potassium exists near Porphyry Peak southwest of 
Salida. Alunite is a secondary mineral formed principally from the actions 
of acid sulfate solutions forming replacement or disseminated-type deposits. 
A prospecting permit was applied for but withdrawn in 1983. 

SALABLE MINERALS: 

Refractory and clay shale deposits exist along the Front Range in the 
Dakota sandstone in Douglas County and Pueblo County (U.S. Geological 
Survey, 1964; Del Rio, 1960). The clays from the Rampart Range area are 
used for bricks, refractory goods, and stoneware. A small deposit of 
bentonite has been mined for local use at the Triangle-Lamberg Mine east of 
Salida. 

Sand and gravel is available in all counties. The main sources are allu- 
vium and terrace gravels along the South Platte and Arkansas Rivers and 
their tributaries. A quarry in Lake County near Sylvan Lakes has produced 
a sand and gravel product with uses varying from concrete to finishing work 
since the middle 1950's. 

The Colorado Springs area has several places which produce stone, granite, 
and sandstone for construction purposes. A red granite quarry near Buffalo 
Creek has produced a dimension stone used for building in Colorado, Wyoming, 
and Nebraska (Del Rio, 1960). 

Gem minerals, aquamarine and turquoise, have been found and mined in the 
Upper Arkansas Valley area. Aquamarine crystals, a form of beryl, have 
been recovered from the California Mine on Mount Antero (Del Rio, 1960). 
The beryl, possibly up to ten percent BeO, occurs in molybdenum-rich veins. 
The Turquoise Chief Mine is located about seven miles northwest of Lead- 
ville (Eckel, 1961). During 1935, one thousand pounds of gem-quality 
turquoise was mined from veins and nodules in white granite. 
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FUTURE AREAS FOR EXPLORATION: 

In addition to the current activities described in the locatable and leas- 
able minerals section, the following areas may be targets for future 
mineral exploration within the Forests and Grasslands: 

1. 

2. 

3. 

Leadville area for precious, base, and molybdenum mineralization. 

Clear Creek Mining District for molybdenum deposits. 

Boreas Pass-Webster Pass area for base and precious lode and 
placer deposits. 

4. South end of South Park and Arkansas Hills areas for uranium in 
ancestral drainages. 

5. Mosquito Range for replacement and blanket precious and base 
metal deposits. 

6. Glacial deposits in the South Platte and Tarryall Valleys for 
placer gold. 

7. 

8. 

Geothermal energy ln the Upper Arkansas Valley area. 

Eastern flank of the Sangre de Cristo Range for uranium, oil, 
and gas. 

9. Springfleld District for oil, gas, and carbon dioxide reserves. 
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MINERAL ACTIVITIES 

KANSAS 

The mineral industry of Kansas consists of two segments--mining and manu- 
facturing. The mining segment involves the development and production of 
raw minerals while the manufacturing segment concentrates on processing the 
commodities into semi-finished or finished products. The sand and gravel 
operation in Morton County contributed only slightly to the non-fuel 
mineral production for 1983, which was $283 million (Hill, 1984). Kansas 
was ranked first in the Nation for helium production, the majority of which 
came from the southwest corner of the State. Cement, salt, and crushed 
stone continue to be the leading commodities produced in the State. 

Kansas ranks eighth in petroleum reserves, 
first in coal (Dept. of Energy, 1983): 

sixth in natural gas and twenty- 

SUMMARY: 

The potential for locatable mining activity is low. 

Petroleum and natural gas account for nearly all of the mineral value 
produced from the Grassland. Helium and natural gas liquids are produced 
at local facilities. The potential for commercial salt production is low. 

There 1s one operating sand and gravel pit. 

GEOLOGIC SETTING: 

The Grassland lies in the Hugoton Embayment, a shallow shelf edge on the 
northwestern edge of the Anadarko Basin (Rascoe, 1971). The embayment is 
controlled on the west by the Las Animas Arch in eastern Colorado and to 
the southwest by the Cimarron Arch in western Oklahoma. Tertiary-aged 
sediments are found in the Cimarron River drainage. 

LOCATABLE MINERALS: 

There is no mining claim activity at this time and the potential for such 
activity is considered low. 

LEASABLE MINERALS: 

Oil and gas is being produced from 17 oil and gas fields within the Grass- 
land boundary (Oros, 1975). In 1982, Morton County oil production exceeded 
860 thousand barrels, and gas production surpassed 12.5 million cubic feet 
(Paul, personal communication). Rocks of Permian, Pennsylvanian, and Upper 
Mississippian age are the sources for the oil and gas. In Morton County, 
the oil and gas reservoirs are found in stratigraphic traps. 
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Production methods vary within the County. Several fields are new, while 
older fields are using controlled water flooding for secondary recovery. 
The number of secondary methods of recovery ~711 continue to increase as 
the rates of recovery decrease. 

The potential for discovery of hydrocarbons should be consldered high. The 
Pennsylvanian and Mississippian rocks, which are currently producing, prob- 
ably contain additional reserves. Adequate formation testing has not been 
conducted below the current production zones, however, these rocks do have 
favorable conditions and structure for hydrocarbon accumulation. 

About 90 percent of the ownership for oil and gas exists in reservations 
and outstanding rights, or non-Federal ownership. Starting in 1985, about 
35 percent of the non-Federal ownership will revert back to the United 
States Government (Zarley, personal communication). 

Helium and natural gas liquids are produced at several local facilities 
(McDougal, et al., 1979). Helium is processed from gas recovered from the 
Greenwood Gas Area and the Sparks Field. The helium potential is con- 
sidered high and extends into southeast Colorado. Natural gas liquids pro- 
duced include propane, ethane, liquid petroleum gas, and natural gasoline. 

Two thin Permian salt beds are located in the County (Holdoway, 1978). One 
is the Blaine Salt, part of the Blalne Formation, and the other is the 
Cimarron Salt, part of the Nlnnescah Formation. There is no current 
exploration activity or plans for development of these resources. The 
commercial potential is low because of impurities and minimal salt 
thicknesses. 

SALABLE MINERALS: 

There is one known sand and gravel pit operated by the Morton County Road 
Department (Price and Brady, 7981). The potential areas are limited to 
Pliocene and Pleistocene-aged materials along the maJor streams. 

FUTURE AREAS FOR EXPLORATION: 

In addition to the current activities described in the locatable and leas- 
able mineral sections, the following areas may be targets for future 
mineral exploration within the Grassland. 

1. Continued exploration of currently producing zones for additional 
oil and gas production. 

2. Exploration of rocks below currently producing zones for addi- 
tional oil and gas production. 

H-25 



REFERENCES 

Barker, R. W., 1979, RARE II - Its Impact on Some Mineralized Areas in 
Colorado: Climax Molybdenum Company, 5 pp. 

Baskin, G. D., 1983, Mineral Investigation of the Greenhorn Mountain 
Wilderness Study Area, Huerfano and Pueblo Counties, Colorado: U.S. 
Bureau of Mines Report MLA 26-83, 7 pp. 

Behre, C. H., 1953, Geology and Ore Deposits of the West Slope of the 
Mosquito Range: U.S. Geological Survey Professional Paper 235, 
p. 87-168. 

Belser, Carl, 1956, Tungsten Potential in Chaffee, Fremont, Gunnison, Lake, 
Lanmer, Park, and Summit Counties, Colorado: U.S. Bureau of Mines 
Information Circular 7748, 31 pp. 

Budding, K. E., and Kluender, S. E., 1984, Spanish Peaks Wilderness Study 
Area, Colorado in S. P. Marsh, S. J. Kropschot and R. G. Dickinson, 
eds., Wildernes?Mineral Potential Assessment of Mineral-Resource 
Potential in U.S. Forest Service Lands Studied 1964-1984: U.S. 
Geological Survey Professional Paper 1300, p. 483-484. 

Chapin, C. E., 1971, The Rio Grande Rift, Part I, Modifications and Addl- 
tions in Guidebook of the San Luis Basin, Colorado: New Mexico 
Geologyal Society, Twenty-Second Field Conference. 

Craig, S. D., 1980, The Geology, Alteration and Mineralization of the 
Turquoise Lake Area, Lake County, Colorado: M.S. Thesis, Colorado 
State University, Ft. Collins, Colorado, 172 pp. 

Colorado Division of Mines, 1981, A Summary of Mineral Industry Activities 
in Colorado 1980, Part I: Coal, 45 pp. 

Colorado Mining Association, 1982, 1981 Colorado Coal Production by Counties. 

Colorado Oil and Gas Conservation Commission, 1982, 1981 Oil and Gas 
Statistics: 241 pp. 

Del Rio, S. M., 1960, Mineral Resources of Colorado, First Sequel, State of 
Colorado Mineral Resources Board, 764 pp. 

Department of Energy, 1983, State Energy Review: DOE/EIA-0354(82), Dist. 
Cat. UC-98, 450 pp. 

DeVoto, R. H., 1971, Geologic History of South Park and Geology of the 
Antero Reservoir Quadrangle: Quarterly of the Colorado School of 
Mines, Vol. 66, No. 3, 90 pp. 

H-26 



Dings, M. G., and Robinson, C. S., 1957, Geology and 
Garfield Quadrangle, Colorado: U.S. Geological 
Paper 289, 110 pp. 

Eckel, E. G., 1961, Minerals of Colorado, A IOO-Year 
cal Survey Bulletin 1114, 399 pp. 

Ore Deposits of the 
Survey.Professional 

Record: U.S. Geologi- 

Ellis, C. E., 1983, MIneral Investigation of the Lost Creek Wilderness, 
Park and Jefferson Counties, Colorado: U.S. Bureau of Mines Report 
MLA 61-83, 20 pp. 

Harrigan, B. J., and Thompson, J. R., 1983, Mineral Investi- 
gation Af Sangre de Cristo Wilderness Study Area, Alamosa, Custer, 
Fremont, Huerfano, and Saguache Counties, Colorado: U.S. Bureau of 
Mines Report MLA 65-83, 30 pp. 

Emmons, S. F., Irving, J. D., and G. F. Loughlin, 1927, Geology and Ore 
Deposits of the Leadville Mining District, Colorado: U.S. Geological 
Survey Professional Paper 148, p. 109-329. 

Hawley, C. C., 1969, Geology and Beryllium Deposits of the Lake George (or 
Badger Flats) Beryllium Area, Park and Jefferson Counties, Colorado: 
U.S. Geological Survey Professional Paper 608-A, 44 pp. 

Hedlund, D. C. and Wood, R. H., 1984, Buffalo Peaks Wilderness Study Area, 
Colorado in S. P. Marsh, S. J. Kropschot and R. 6. Dickinson, eds., 
WildernesyMineral Potential, Assessment of Mineral-Resource Potential 
in U.S. Forest Service Lands Studied 1964-1984: U.S. Geological 
Survey Professional Paper 1300, p. 425-426. 

Hill, J. J., 1984, Mineral Industry of Kansas In 1983: U.S. Bureau of 
Mines Mineral Industry Surveys, 2 pp. 

Holdoway, Katrine, 1978, Deposition of Evapontes and Red Beds of the 
Nippewalla Group, Permian, Western Kansas: Kansas Geological Survey 
Bulletln 215, p. 20-30. 

Johnson, B. R., Lindsay, D. A., Ellis, C. E., Harrigan, B. J., and 
Thompson, J. R., 1984, MineraI Resource Potential of the Sangre de 
Cristo Wilderness Study Area, South-Central Colorado: U.S. Geological 
Survey Miscellaneous Field Studies Map MF-1635-A, scale 1:62,500. 

Johnson, B. R., and Ellis, C. E., 1984, Sangre de Cnsto Wilderness Study 
Area, Colorado fi S. P. Marsh, S. J. Kropschot and R. G. Dickinson, 
eds., Wilderness Mineral Potential, Assessment of Mineral-Resource 
Potential in U.S. Forest Service Lands Studied 1964-1984: U.S. 
Geological Survey Professional Paper 1300, p. 475-478. 

Johnson, R. B., 1968, Geology of the Igneous Rocks of the Spanish Peaks 
Region, Colorado: U.S. Geological Survey Professional Paper 594-G, 
37 PP. 

H-27 



Jones, Cl. C., Schultz, 3. E., and D. K. Murray, 1978, Coal Resources and 
Development Map of Colorado: Colorado Geological Survey Map Series 9. 

Kluender, S. E., 1983, Mineral Investigation of the Spanish Peaks Roadless 
Area, Huerfano and Las Animas Counties, Colorado: U.S. Bureau of 
Mines Report MLA 58-83, 7 pp. 

King, R. U., consultant, personal communication. 

Lindsay, Il. A., Johnson, 6. R., and Andriessen, P. A. M., 1983, Laramide 
and Neogene Structure of the Northern Sangre de Cristo Range, 
South-Central Colorado in J. Lowell, ed., Rocky Mountain lowland 
basins and uplifts: Roxy Mountain Association of Geologists, 
Symposium, Denver, Colorado, p. 219-228. 

Malan, R. C., 1959, Geology and Uranium Deposits of the Marshall Pass 
District, Gunnison, Saguache, and Chaffee Counties, Colorado: Denver, 
Colorado Mining Association address, 19 pp. 

McCarn, D. W., Johnson, V. C., and N. J. Theis, 1979, Uranium Resource 
Evaluation, LaJuanta Quadrangle, Colorado and Kansas: Bendix Field 
Engineering Corporation, DOE Contract DE-AC-13-76-GJO-1664, 33 pp. 

McDougal, R. G., Brady, L. L., and C. Zarley, 1979, The Minerals in the 
Economy of Kansas: U.S. Bureau of Mines State Mineral Profile, 12 pp. 

Meeves, N. C., and R. P. Darnell, 1970, Silver Potential and Economic 
Aspects of the Leadville District, Lake County, Colorado: U.S. Bureau 
of Mines Information Circular 8464, 105 pp. 

Nelson-Moore, J. L., Collins, D. B., and A. L. Hornbaker, 1978, Radioactive 
Mineral Occurrences of Colorado: Colorado Geological Survey Bulletin 
40, 1054 pp. 

Nielsen, G. F., ed., 1981, Keystone Coal Industry Manual: New York, 
McGraw-Hill Inc., p. 501-523. 

Oros, M. O., 1975, Oil and Gas Fields in Kansas: Kansas Geological Survey 
Map M-3A. 

Paul, Shirley, Kansas Geological Survey, personal communication. 

Parker, B. H., Jr., 1974a, Gold Placers in Colorado: Quarterly of the 
Colorado School of Mines, Vol. 69, No. 3, 268 pp. 

, 1974b, Gold Placers of Colorado: Quarterly of the 
Colorado School of Mines, Vol. 69, No. 4, 224 pp. 

Pearl, R. H., 1979, Colorado's Hydrothermal Resource Base - An Assessment: 
Colorado Geological Survey Resource Series 6, p. 46-51, 55-57. 

Price, E. and Brady, L. L., 1981, Directory of Kansas Mineral Producers: 
Kansas Geological Survey Mineral Resources Series 10, 83 pp. 

H-28 



Rascoe, B., Jr., 1971, Western Kansas and Western Nebraska in I. M. Carn, 
ed., Future Petroleum Provinces of the United States--Their Geology 
and Potential: American Association of Petroleum Geologists, Memoir 
15, Volume 2, p. 1046-1054. 

Simmons, W. B., and E. W. Heinrich, 1980, Rare-Earth Pegmatites of the 
South Platte District, Colorado: Colorado Geological Survey Resources 
Series II, 131 pp. 

Singewald, Q. D., 1947a, Lode Deposits of Alma and Horseshoe Districts, 
Park County in J. W. Vanderwilt, ed., Mineral Resources of Colorado: 
State of Colorado Mineral Resources Board, Part II, p. 336-341. 

1947b, Placers of Northwestern Park County in J. W. 
Vanderwilt,'ed., Mineral Resources of Colorado: State oFColorado 
Mineral Resources Boards, Part II, p. 346-349. 

1955, Sugarloaf and St. Kevin Mining Districts, Lake 
County, Colirado: U.S. Geological Survey Bulletin 1027-E, p. 251-299. 

Spencer, C. W., 1983, Petroleum Potential of Wilderness Lands, Colorado: 
U.S. Geological Survey Miscellaneous Investigations Series Map I-1539, 
scale 1:1,000,000. 

1979, Map Showing Oil and Gas Potential of Pike and San 
Isabel Naiional Forests and Comanche National Grasslands, Colorado: 
U.S. Geological Survey Map (unpublished). 

Staatz, M. H., and others, 1979, Principal Thorium Resources in the United 
States: U.S. Geological Survey Circular 805, p. 12-13. 

Starch, K. E., 1984, The Mineral Industry of Colorado in 1983: U.S. Bureau 
of Mines Mineral Industry Surveys, 2 pp. 

Toth, M. I., and Baskin, G. D., 1984, Greenhorn Mountain Wilderness Study 
Area, Colorado, in S. P. Marsh, S. J. Kropschot and R. G. Dickinson, 
eds., Wilderness%nera7 Potential, Assessment of Mineral-Resource 
Potential in U.S. Forest Service Lands Studied 1964-1984: U.S. 
Geological Survey Professional Paper 1300, p. 447-448. 

Tweto, Ogden, and J. E. Case, 1972, Gravity and Magnetic Features as 
Related to Geology of the Leadville 30-Minute Quadrangle, Colorado: 
U.S. Geological Survey Professional Paper 726-C, 31 pp. 

and T. A. Steven, 1978, Map Showing Appraisal of Mineral 
Resourci Potential of RARE II Proposed Roadless Areas in National 
Forests, Colorado (exclusive of coal, oil, gas and construction 
materials): U.S. Geological Survey Open-File Report 78-894. 

U.S. Bureau of Mines, 1979, Mineral Inventory Location System Printouts, 
lo x 2' sheets for Leadville, Montrose, Denver, Pueblo, Trinidad, and 
LaJuanta. 

H-29 



U.S. Geological Survey, 1964, Mineral and Water Resources of Colorado, 
p. l-232. 

and Colorado Geological Survey, 1977, Energy 
Resources Map of Colorado Map I-1039. 

Vanderwilt, J. W., 1947, Mineral Resources of Colorado: State of Colorado 
Mineral Resources Board, 547 pp. 

Wood, R. H., II, 1983, Mineral Investigation of the Buffalo Peaks Wilderness 
Study Area, Chaffey Lake and Park Counties, Colorado: U.S. Bureau of 
Mines Report MLA 98-83, 10 pp. 

Zarley, Carol, U.S. Geological Survey, personal communication. 

H-30 



MINERAL AUTHORITY MATRIX y 

KINDS OF MINERALS FEDERAL MINERAL ESTATE STATUS 

PUBLIC DOMAIN MINERALS ACQUIRED MINERALS 

Locatable Minerals 
"Valuable minerals" 
exceot as noted 

1872 U S Mining Law 2' . . 1947 Mineral Leasing 
Prospector and miner have Act for Acquired Lands 
the rioht to search for Mineral leasina bv 

belok. and tace valuable deposits Interior only With 
of "locatable" minerals Forest Service consent 
and to secure title to NFS (FSM 2822). 
lands under certain cir- 
cumstances (FSM 2810). 

1974 Secretary of Agriculture 
36 CFR 228 Regs. Operator 
required to submit Notice of 
Intent or, when significant 
surface disturbance is anti- 
cipated, a Plan of Operation 
is required (FSM 2810). 

Leasable Minerals 1920 Mineral Land 1947 Mineral Leasing 
Fossil fuels, other Leasing Act Act of Acquired Land 
bitumens: Potassium, Mineral leasing br Interior Mineral leasing br 
Sodium, Phosphate, 
Sulfur in La. and 

based on recommendation 
of Forest Service. 

Interior only With 
Forest Service consent 

N.M. except coal which'requires (FSM 2822). 
FS consent (FSM 2822). 

Geothermal Resources 1970 Geothermal Steam Act 
Leasing by Interior only 
with Forest Service 
consent (FSM 2822). 

Mineral Materials 
Common variety - 
sand, clay, gravel, 
etc. 

Act of July 31, 1947 Act of June 11, 1960 
Forest Service cannot Forest Service author- 
dispose of on valid ized to dispose of 
claim without consent (FSM 2850). 
of claimant. Can dis- 
pose of if claim JS 
declared invalid (FSM 2850). 

-1'1, addition to these Acts concerned with the disposal of minerals and mineral 
materials, the Forest Service is authorized to issue prospecting permits for activ- 
ities covered by the Mineral Leasing Acts on lands of the National Forest System. 

/Includes the 1872 U.S. Mining Law, subsequent Acts of Congress, and case law 
governing location and patenting of mining claims on the public domain. 
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APPENDIX I 

MINERAL INVESTIGAT-ON OF THE SANGRE DE CRISTO WILDER’JBSS SIIJDy AREA, 
ALAROSA, CUSTER, PREMONT, HUERFANO, AND SAGUACHB COUNTIES, CGLORAIJG 

BY 
Clarence E. Ellis, Rnsn .I. Uannigan, and John R. Thompson, Bureau of Mines 

INTRODUCTION 

In May through September, 1982, the Bureau of Nines, as part of a joint 

effort with the Geological Survey , completed a mineral investigation of the 

Sangre de Cristo Wilderness Study Area (WSA) that was begun in 1979 and 

recessed after one month. 

Location, size, and geographic setting 

The Sangre de Cristo WSA covers approximately 221,000 acres (350 mi2) 

of the San Isabel and Rio Grande National Forests in south-central Colorado. 

The USA is in Alamosa, Custer, Fremont, Huerfano, and Saguache Counties, and 

adjacent to Costilla County (fig. 1). 

The WSA includes most of the northwest-trending Sangre de Cristo Moun- 

tains between Poncha Pass on the northwest, and La Veta Pass on the southeast. 

The USA fs about 70 mi long and 5 to 8 ml wide. The boundary generally 

follows the foot of the mountains except where roads or private property 

cause deviations (~1. 1). 

The WSA is accessible by county, forest service, ELM, ranch, and mine 

roads from U.S. Highway 50 on the north, U.S. Highway 285 and Colorado Highways 

17 and 150 on the west, U.S. Highway 160 01 the south, and Colorado Highway 

69 on the east (fig. 1). Colorado Highway 150 ends at the Great Sand Dunes 

National Monument which adjoins the WSA on the west aide between Mosca and 

Medano Passes. North of the Monument, the WSA adjoins the Luis Maria Baca 
D 

No. 4 (Baca Land Grant). The land grant is 12 l/2 mi square, and contains a 

triangle of the Sangre de Criato Mountatns not included in the WSA. Kit Carson 
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Mountain, on the c-est of the range, is approximately on the northeast corner 

of the land grant. Foot access through the grant is generally allowed, but 

vehicular access is restricted. 

Jeep trails across Hayden and Medsno Passes divide the USA into three 

parts. A gravel road extends to the top of Moses Pass from the east. About 

10 mi north, the Music Pass road is drivable from the eastern base of the range 

to within about 1 mi of the swmnit. Three mine roads extend into the east side 

of the USA in its central part: the South Colony road ends at an abandoned 

uranium mine near the 14,000 ft plus Crestone Peaks; about 14 ml farther 

north, the Hermit Pass road crosses the range Co a uranium prospect, but is 

now blocked at the range crest; about 16 mi farther north there is s road to 

the Stamina Mine in Cloverdale Basin (pl. 1). 

Principle towns of the region are Sslids. about 8 mi north of the USA; 

Alsmoss, about 20 mi southwest; Wslsenburg, about 35 mi southeast; and Canon 

City, about 25 mi northeast. Westcliffe and Silver Cliff, adjacent town6 

about 6 mi east of the USA, are the population center in the Wet Mountain 

Valley. Crestone is at the western base of the range (fig. 1). 

The Ssngre de Cristo Mountains rise abruptly from the San Luis Valley on 

the southwest, and the Wet Mountain Valley on the northesat. The range 

crest is generally above 12,000 ft elevation except between Mosca and Kedano 

Passea--about 15 ni north of the south end of the USA--and near Hayden Pass-- 

about 15 mi southeast of the northwest end of the USA. The highest elevation 

is 14,363 ft on Blsncs Peak at the southern end of the USA. The lowea t 

elevation is about 8,000 ft only 5 mi west, at the base of the range. 

The Ssngre de Cristo Mountains are bounded by the Alvsrado fault on the 

northeast and the Sangre de Cristo fault--a component of the Rio Crsnde Rift-- 
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on the southwest. The rocks between therr F.tults are mostly Precambrian 

igneous and metamorphic rocks or Pennsylvanian and Permfsn elastic sedimentary 

rocks. Lower Psleosofc rocks sre exposed along the western bare of the 

range. and in a band crossing the northern end of the range (Johnson and 

others, 1983). 

Previous studies 

The mineral deposits in the Ssngre de Cristo Mountains may be the least 

studied deposits in the state of Colorado. Bsgg (1908) briefly examined tlv2 

kits Alts copper deposit. Worchester (1918) brtefly examined molybdsalul 

prospects in Cloverdale Bsstn. Stone (1934) studied the Orient iron mine. 

Psrker (1952) reviewed the history of the Crestone gold district. Gsblemsn 

(1953) defined a mineral belt which tncludes the Ssngre de Cristo Wilderness 

Study Ares. 

Many studies have been made of the strstigrsphy snd structure of the 

rsnge. De Voto (1971) contains s good bibliography. 

U.S. Bureau of Mines and Colorado Division of Mines records contain 

references to many wockings that should be in or near the USA, but the 

locations given were generally vague. In some cases, workings mstching the 

described workings were located, but in most cases the described workings 

could not be matched with workings Eound durtng thle etudy. 

Present invest fgstion 

During the coursr of the study, the WSA had sltghtly dtffecent boundaries 

under RARE, RARE 11, and Public Law 96-560. To preclude the possibility of 

an fnccmplete study should further boundary changes occur, the study covered 

all ground (excluding the Bdcs Grant) between the faults that bound the range, 

and extended at least 1 mi beyond the ends of the boundary. 

l-4 



Prior to field investigstions, a background search wss made of published 

literature, Bureau of Mines Files, and files of the Colorado Division of 

Mines. County courthouse snd Bureau of Land Management records were searched 

for mining claims, oil and gas leases, and geothermal leases. 

Mines, prospects, and mineralized sress were mapped and sampled. Samples 

were taken from structures snd mineralized zones exposed at workings or in 

outcrop. Samples were taken on a grid scross the dump, where the working was 

inaccessible. Most workings examined were discovered during field investigs- 

Hone, and we estimate that 75 to 85 percent of the workings in the USA were 

examined. The remainder would be generally below timberline sad hidden from 

serial view. A few workings were observed at a distance, but time did not 

allow 8” examination. An investigation of an ares of this size would 

generslly take two or more Field seasons, but the report deadline (December, 

1983) imposed by Public Law 96-560 precluded two field sessons. To achieve 

the minimal coverage, sample density wss decreased 30-40 percent. Although 

quantitative evaluation suffered, we do not believe qualitative evaluation 

would hsve changed greatly with additional time. 

A total of 1,310 samples were taken ; all were fire ssssyed for gold sad 

silver, and spectrographically analyzed for 40 elements. Some samples vere 

snslyzed for specific elements by other means: copper, lead, and molybdenum 

by atomic absorption, tungsten by calorimetry, and uranium by fluorimetry. 

Complete analytical results are available for public inspection at the Bureau 

of Mines, Intermountain Field Operations Center, Building 20, Denver Federal 

Center, Denver, Cola. 80225. 

Acknowledgements 

Special thanks are extended to Jim Brooks and Clyde Mstthews of Colorado 

Furl snd Iron Co.; Chllrk Wolfe of ihe Bscs Ranch; petsannel st the Great Sand 
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helicopter pilot; claim ouners Bill Humble, Cecil Pickens, Leroy Rusher, 

George Simmons, and Wright Engineering; and land owners Bill Bunker, Dr. 

Hailer, Henry Lamb, and Walt Weiss. 

Mining activity 

Mining activity inside the WSA in recent years has been limited to 

exploration for uranium, molybdenum, copper, and gold. From the late 19th 

century, mining claims have been staked throughout most of the Sangre de Cristo 

Mountains. Since most of the old mining claims on record at the courthouses 

contain vague or misleading locations, only claims currently o* file vlth 

BLM (as of 1982) are shovn on plates 1 and 2. During the 20th century, go?d 

has been produced from various properties along the west side of the USA, 

copper production was attempted (with unknown success) near Cotton Creek on 

the vest side of the USA, and uranium was produced from a few workings 

scattered through the USA. No mines with significant recorded production 

are inside the USA. The Orient Mine, located outside the western boundary 

of the area, produced iron ore from 1880-1931. Although there is little 

recorded production for the Independent Mine, located in the Crestone 

district outside the western boundary of the area, it reportedly made its 

two owners millionaires. The Crestone district had several smaller producing 

mines Prior to 1904, when a Supreme Court decision brought about eviction of 

all miners from the Baca Land Grant (Parker, 1952, p. 27). None of this 

production is recorded. Production from other properties given in this 

report, is an estimate derived from Bureau of Mines work on this project. 

Records of production are nonexistant for most vorkfngs in the Sangre 

de Cristo Hountafns. To give the reader a comprehension of approxfmate 

product ton from rotklngs and mlner~~lized areas, production was estimated frca 
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sample assays and trnnsge removed from the ground. These estimates contain 

two flaws. First, they sre inevitably too low, 8s high grade pockets were 

generally mined out, leaving only low grade msterlal for sampling. Second, 

they are an approximation of what was removed from the ground, but recovery 

of the contained metals may have been poor or noaexistant, at least for some 

of the metals. 

MINING DISTRICTS AND MINERALIZED AREAS 

Mining districts 

Within the Sangre de Crfseo Mountains, in and adjacent to the WSA. are 

the following mining districts: Blake (Mirage), Blanca, Bushnell Lakes, 

Cedar Creek, Cloverdale Basin, Cotton Creek, Crestone, Crestone Needles, 

Rayden Pass, Hermit Pass, Horn Peak, Liberty (Music), Marble Mountain, Orient. 

Raspberry Creek, Rtta Alta (Spruce Creek), San Isabel, South Rock Creek, 

S:eel ‘Canyon, Verde, Uest Blanca, and Wild Cherry Creek (fig. 2). No boundar- 

ies have been defined for any of these districts. Except for references to 

the part of the Crestone district on the Baca Lend Grant, there vi11 be no 

further mention of districts. Instead, all subdivisions of the srea will be 

on the basis of mineralization and to a minor extent. geology. 

Mineralized areas 

The Mineralized Areas from north to south are: Raspberry Creek, Bushnell 

Lakes, Steel Canyon, Cloverdale Basin, Rita Alta copper mine, Orten,: Lron 

mine, Garner Creek, Cotton Creek, Wild Cherry Creek, Verde Creek, Marshall 

Gulch, Dimick Gulch, Red beds, Crestone, Liberty, Carbonate Mountain, West 

Blanca. and Blanca Peak. Locations of the mineralized areas are on figure 

3. Details of these are& are on table 1. 
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Raspberry Creek 

The elongate Raspberry Creek area extends along the vest side of the WSA 

from South Rock Creek to Hayden Pass, and from the base to the crest of the 

Sangte de Cristo Mountains (~1.1). 

Precambrian igneous and metamorphic rocks underlie the part of the 

Raspberry Creek area north of Galena Peak, which is about 1 mi north of Hayden 

Pass. The lower Paleozoic sectfon, consisting mostly of limestones and 

dolomites, crosses the crest of the range on the south side of Galena Peak. 

The Paleozoic rocks dip steeply east and strike nearly north-south. 

Small quarts veins, containing galena and chalcopyrite vith gold and 

silver (table 2). have been prospected in Precambrian granite and gneiss 

from Hayden Pass (fig. 4) to Galena Peak, mostly along the crest of the 

range. The Paleozoic rocks shov no mineralization except for calcite veining 

and iron staining on Hayden Pass. 

The large numbers of caved vorkings ahong the base of the range may have 

been an attempt to intersect the small veins at depth. Mine inspector’s 

reports for 1912 and 1913 mention over 1,400 ft of workings on the Adelaide 

claims, and three veins containing lead and copper that were followed or 

intersected. The Adelaide workings uere not identified during this study. 

Except for three dump samples containing gold and silver (table 2. samples 

42, 43, 68,) samples from caved workings in the Raspberry Creek area were 

relatively barren. The rocks along the base of the range, vhere the caved 

vorkings are generally located, are highly fractured because of their close 

proximity to the Sangre de Cristo fault. Outcrop is very sparse, and in 

most cases dumps did not show evidence of mineralization or structure except 

for moderate iron staining. A few dumps had fragments of vuggy quartz vith 

litnonlte ctmtlng~. Yn tcwurce can he identified in this area, although 
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opening the many cave2 workings would provide access to much new information, 

and might allov one or more small- to medium-size resources of lead, gold, 

and silver to be defined. Such resources could extend into the WSA. 

Bushnell Lakes 

Inside of the WSA, on the east side of the range, Paleozoic limestone 

has been intruded by a small monsonite body. Several prospects (pl. 1) in 

the limestone show brecciation. baking, and introduction of iron. Assays 

from these pits (fig. 5) show gold and silver in small quantities; prospects 

nearer the contact vith the monaonite have siliclfied and serpentiniaed 

limestone with sparse chrysotile asbestos. 

The exposure is not adequate to identify a resource here, although a 

small resource or precious metals could exist at depth. 

A prospect in faulted limestone further up the Bushnell Lakes trail 

(~1. 1) was caved, and the dump sample was essentially barren. 

S tee1 Canyon 

Steel Canyon is just south of Hayden Pass on the west side of the WSA 

(Pl. 1). Most of the area is in Paleozoic rocks , although Precambrian rocks 

crop out along the base of the range. The Paleozoic section strikes 

approximately north, and dips nearly vertically. Cambrian Quartzites overlie 

Precambrian granite and gneiss at the mouth of the canyon. The lover Paleozoic 

carbonate rocks are tightly folded parallel to their strike. Pennsylvanian 

Minturn Formation crops out along the crest of the range. 

Workings in the area are adfts and a shaft in tightly folded limestone 

and small marble quarries in locally gently-folded limestone. 

Quartz-calcite veins strike about east-vest, cutting across the folds. 

firer the surfal*e, the \elns are highly oxidized, leaving a gossan composed of 

I-I I 



limonite with minor quartz, calcite, traces of barite, fluorite, and malachit;. 

Where exposed underground, the veins are composed of calcite. limonite. 

quartz, galena, chalcopyrite, and fluorite. Assays of samples show silver, 

occaeionally gold, and traces of zinc and antimony (table 3; figs. 6-8). 

The major veins are exposed in two adits about l/2 mi apart (figs. 6, 

7). and one caved adit in between explored a gossan on the trend. A fourth 

working on this trend was seen from the air, but never found on the ground 

because the vein(s) crop out in dense timber on a north-facing slope. Quartz 

vein material containing silver (table 3) is on the dump of a prospect in 

Precambrian granite near the western adit. This could be a parallel vein. 

About l/2 mi outside the USA, near the ridge top, are two shafts on smaller 

veins of similar orientation (fig. 8). 

The vein system could be related to a rhyolite dike that crops out on 

the ridge at the head of Steel Canyon, although there is no evidence of 

veining in the Minturn Formation sandstones and shales vhich are betveen the 

dike and the vein exposures. The dike is an offshoot of the Tertiary gito 

Alto stock, and is inside the WSA. 

A large mill building was standing in Steel Canyon in 1982. According 

to claim owner George Simmons (oral communication, 1982) the mill operated 

briefly in about 1901. The only remaining equipment is a boiler. 

About a third of the workings that were active in 1902 to 1904, according 

to mtne inspector reports, were not found during this study. The Mountain 

Lion Mine, largest recorded lead producer in the Sangre de Cristo Mountains, 

is located just north of Steel Canyon according to Bureau of Mines production 

records. No vorkings were found during this investigation which could have 

yielded the tonnage attributed to the Mountain Lion; however, the relative 

quaotitias of metals In veins in Steel Canyon, end the fact that at least one 
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large working was seek only from the air, suggest that the Mountain Lion is 

in the Steel Canyon area. 

The estimated metal production from Steel Canyon was 5 or of gold, 7,000 

or of silver. 70,000 lb of lead, and 8,000 lb of copper. 

A small silver-lead resource is present in Steel Canyon, outside the 

WA. The silver-lead vein(a) could extend into the WSA. 

Cloverdale Basin 

Cloverdale Basin is partly in’ an embayment into the eastern aide of the 

USA. The Tertiary Rito Alto stock crops out in the basin and along the crest 

of the range within the USA. The Rito Alto stock is a composite granitic 

pluton that intrudes the Sangre de Criato and Minturn Formations. Contacts 

of the stock with the surrounding Sangre de Cristo and Minturn Formations 

are: 1) faults with minor alteration, and 2) intrusive contacts with intenae 

but local thermal alteration and ranobilizatCon of iron. 

The stock was prospected for molybdenum both recently, by Molycorp, and 

before 1918 (Worcester, 1918, p. 52-53). The molybdenite occurrence is 

associated with quartz veins and a rhyolite dike oitbin the stock, although 

many other samples from other parts of the stock contain trace amounts of 

molybdenum and copper (table 4). Cold, silver, and tungsten were also found 

in assays of samples from prospects in the Rito Alto atocke 

The Stamina (Cloverdale) Mine, in the basin, was driven about 1,600 ft 

between 1922 and 1950 (fig. 9). The target of the effort vaa a copper- 

bearing vein in the Hinturn Formation. A few ounces of gold may have been 

produced in 1931, but thq copper-bearing vein was not intersected. The vein 

outcrop was not found in the limited time of the study. 

No t’esourre was fdentfffed wfthtn the immedfste area of outcrop of the 
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Rita Alta copper mi.le 

The Rita Alta Mine is about l/2 ml outside the eastern boundary of the 

WSA (pl. 1). The mineralized area is in sandstone and siltatone of the 

Pennsylvanian-Permian Sangre de Cristo Formation, between two faults that 

parallel the base of the range. Veins of barite. quartz, and charcopyrite 

along bedding planes and joints are exposed in an open cut. 

Underground workings were not accessible, but development wouLd have 

been at least a few thousand feet according to dump site. 

The mine produced copper, silver, and gold in the early 1900’s. The 

mineralization could be related to the faults or the Rito Alto stock about 2 

mt to the west. A small copper resource could extend into the USA. 

In the mid 1950’s, tantalum was believed discovered in the 3,200 ft 

Peerless Tunnel (fig. 10) about l/2 ml south oE the Rita Alta Mine. An 

investigatioo, including sampling, by the Bureau of Mines and the Geological 

Survey (Harshman, E. N., and Salabury, H. ii., 1954, DURA Report 3236, Bureau 

of Mines files, Denver, Cola.) resulted in the conclusion that no tantalum or 

columbium was present. The examiners concluded that the analyses that report- 

ed tantalum were faulty because tantalum determinations were difficult and 

false results common. 

Orient iron mine 

The Orient Mine is outside the western edge of the USA (~1. 1). Between 

1881 and 1931 the mine produced 1.7 million tons of iron ore (Stone, 1934, 

p. 317) from an oxfdized replacement deposit in sheared Leadville Limestone, 

adjacent to the Sangre de Crfato fault. According to Stone, the ore wss 
I 

limonite after siderite, hovever, the possibility exists that the Orient 

deposit is a qoasan over a sulfide deposit. Bureau sampling in the Orfent 
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was done to canpare minor elements with those in other gossans. The compari- 

SO”8 were inconclusive, and Orient Mine sample analyses are not presented 

here at the request of Colorado Fuel and Iron Steel Company. The Orient was 

originally a copper prospect, and sparse chalcopyrite and barite occur 

throughout the ore body. Gold was reported in some assays (Stone, 1934, 

p. 325). 

Stone’s work identified reserves belov the main (5th) level. A sixth 

level was started, but was never advanced to the remaining ore. This resource 

is outside the USA, and does not continue along strike into the USA, because 

the Leadville Limestone is cut off by a fault just north of the mine. The 

Sangre de Cristo fault is a convenient_ source for the mineraliting fluids, 

however, the mineral assemblage (barite and chalcopyrite) is the came as the 

Rita Alta Mine and elsewhere around the Rito Alto stock. The fault or the 

stock could be the source of mineralizing fluids. Most of the area between 

the stock and the Orient Mine is within the WSA. 

Garner Creek 

Approximately one quarter of the Garner Creek area, just south of the 

Orient Mine, is in the USA (pl. 1). The area is composed of small fault 

blocks of Precambrian and Paleozoic rocks. 

Hot Springs Canyon, the north pert of the area, is in Precambrian 

granOdiOrite. Two short adits explore a small quartz vein with sparse 

chalcopyrite (fig. 11). Near the mouth of the canyon a third adit explores 

a barite vein with minor chslcopyrite in the Ninturn Ponnation sandstone 

(fig. 12). 

Garner Canyon, in the middle of the area (fig. 13A), has a number of small 

workings in Prccembrisn grantte and quartzfte , end Minturn Formation shale 
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and sandstone. A fracwre tone in quartaite exposed in an adit (fir, 

MB), has fillings of limonite, and chalcopyrite. Some wall rock replacement 

is evident. Assays show minor silver content in this material. The Rito Alto 

stock coatact-zone is exposed in prospects not far up the canyon. Cw=r, 

cobalt, molybdenum and barfte are present in most of the samples from Garner 

Canyon (table 5, figs. 13A, B). 

Major Canyon, south of Garner Canyon, has tvo short adits (fig. 14) on a 

breccieted contact betveen lower Paleozoic limestone and quartsite. Lfmonite 

has replaced some of the limestone. This is considered an iron prospect 

because: 1) iron content averaged 51 percent. and 2) gold content averaged 

0.094 or/ton--more than adequate reason for more extensive vorkings. Although 

about 50 of of gold came from the small workings, none may have been recovered. 

A small gold resource is identified in Major Canyon along a contact that 

is not present in the WSA (about 1,500 tons of 0.10 oa/ton gold), and a small 

copper resource may be present in Garner Canyon. outside of, but possibly 

extending into the WSA. 

Cotton Creek 

Cotton Creek is just south of Major Creak on the west side of the Sangre 

de Cristo Wilderness Study Area (pl. 1). Over half of the mineralized area 

is in the WSA. 

Chalcopyrite fs found disseminated in Precsmbrfan gneiss and granite, 

along foliation planes in gneiss, in quartz veins, and in quartz-barite veins 

from Cotton Creek nearly to Wild Cherry Creek (table 6). The most Intense 

mineralization is betveen Cotton Creek and Spring Creek (figs. MA-C, 16A-C). 

Adits, open cuts, pits, and drill holes were used to explore the 

deposit. Mining attempts date from about 1900 to the mid 1960’8. Inspiration 
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Consolidated Copper Co. claimed much of the area in 1977. Leaching was 

attempted in 1929, and smelting on site in 1958. There are no records to 

indicate either was successful. Road maintenance was observed in 1982, but 

no exploration or development work. 

The barite-chalcopyrite mineralization suggests a possible relationship 

to mineralization at the Orient and Rita Alta Hines, and in Garner Canyon. 

Silver and gold are present in some samples (figs. 15A. B, C, 16A, B, C. and 

tables 6, 7). The deposit could be related to either the adjacent Sangre de 

Cristo fault or the Rito Alto stock’, or have been influenced by both. 

Estimated production was about 300 oa of gold, 2.000 OL of silver, and 

300,000 lb of copper. 

An indicated resource of 3,700 tons of 0.09 oa/ton gold, 0.17 oafton 

silver, and 0.86 percent copper is present in the WSA. An indicated resource 

of 90,000 toos of 0.007 oz/ton gold, 0.06 oa/ton silver, and 0.55 percent 

copper is at least half inside the USA. 

Wild Cherry Creek 

On the west side of the WSA, south of Cotton Creek, the Precambrian 

gueiss and granite is cut by quartz veins and faults trending N. 10” W. to 

N. 20’ E. Seven adits explore these structures (pl. 1; fig. 17A). 

On the north side of Wild Cherry Creek, two narrow, parallel NI 20’ E.- 

trending quartz veins containing galena and spatse chalcopyrite are explored 

by tvo edits and a 30-ft shaft (fig. 17E). Both veins contain silver averaging 

0.6 oziton. A lower adit that should have cross cut to both veins is caved. 

All other structures in the area are almost barren (figs. 17A, C-F, table 8). 

veins was about LOO oz of silver, Estimated productton from these 

5,Vl lb oc leail, 14 5V !h nf co,iqper . 
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A very small silver-lead resource is identified in the USA at the two 

northern adits on Wild Cherry Creek: 1,400 tons averaging 0.032 oz/ton 

silver. 0.78 percent lead, and 0.06 percent copprr. 

Verde Creek 

The Verde Creek area is outside the eastern boundary of the WSA (pl. 1). 

Precambrian granite is faulted against the Sangre de Cristo Formation, aad 

the granite is the host for most of the mineralization. Quartz veins contain 

chalcopyrite, and minor galena and barite. Vein trends are unknovn because 

outcrops are sparse and all workings are caved (fig. 18). 

The larger workings all were started in granite, but sandstone on some 

dumps indicates that those workings crossed the fault and penetrated the 

sandstone. Only a few prospects were started in sandstone (table 9, samples 

690, 691, 701, 703), and rhile not barren, did not expose mineralization as 
1 

rich as that found in the granite. Assays shov silver in about half the 

samples and gold in s fev (table 9). 

The area was prospected in the early 1880’s and at least one property 

had production prior to 1901. Unless the deposit(s) vas competely mined out, 

a silver-copper resource is present, but cannot be shown to extend into the 

USA. 

Marshall Gulch 

On the vest side of the USA, south of Cedar Creek, shallow workings 

explore shear zones and quartz veins in Precambrian granite inside the USA 

(fig. 19A). The structures trend north-northvest, parallel to the Sangre de 

Cristo fault. 
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Gold, silver, and copper are present in some samples--enough to encourage 

prospecting. Approximately half of the samples are barren (figs. 19A. B). 

No resource was identified in the Marshall Gulch ares. 

Dimick Gulch 

The Dimick Gulch area is on the west side of the USA, south of San Isabel 

Creek (pl. 1). Along Dimick Gulch. shallov workings (fig. 20A) explore a 

gossan zone in lower Paleozoic limestones and quartzices overlying Precambrian 

granfte on a possible thrust fault. Trace amounts of silver, gold, cobalt, 

arsenic, molybdenum, and lead were found in many samples from Dimick Gulch 

(table 10, figs. 20A-C). 

No resource was identified in the Dimick Gulch area. 

North of San Isabel Creek there are extensive, but caved and possibly 

barren adi ts. Several workings mentioned in the Colorado Division of Mines 

files were not found. One mile farther northveet are a number of working8 

on pegmatites. Data for these samples are on miscellaneous table 28. 

Red beds 

The red beds uranium-copper ares is mostly in the WSA, in the central 

part of the Sangre de Crfsto range (pl. 1). The red beds are the Pennsylvanian 

Minturn and Pennsylvanian-Per&an Sangre de Cristo Formations which extend 

along the crest of the range from Music Pass on the south, almost to Hayden 

Pass on the north. 

Uranium is localized ia gray ailtstones near the top of the Hinturn. 

The stratigraphic unit Is continuous, but the mineralization ia apotty end 

weak. Pew prospects gave scinttllcmeter readings over 200 counts per second 

(against a background of 40-60 counts per second). Sixty-seven samples were 

RIIR!~ZF~ for ~*r:~n!um; only night rnntetnm over 100 ppm if308 (tablo II). The 
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major producer vas msr South Colony Lakes (fig. 21). About 170 lb of O30,3 

vas produced in 1958 and 1959. 

Copper is found in both the Sangre de Cristo and Minturn beds. Occur- 

rencee are scattered, and contain malachite staining and rare chalcopyrite 

near faults (figs. 22, 23). and small barite veins vith sparse chalcopyrite. 

The Hermit Pass Mine (fig. 23) was an unsuccessful attempt to mine a lov- 

grade (table 12) deposit by underground methods in about 1900. 

Although both uranium and copper are widely distributed in the tw 

formations in the WSA, the occurrences are too small and lov grade (tables 11, 

12. figs. 21-23) to be resources. 

Crestone 

The Crestone gold-silver area is midway along the vest side of the WSA 

(PI. 1). It is the northern end of the Crestone mining district, and is 

immediately east of the small tovn of Crestone. The southern 2/3 of the 

district is on the privately ovned Baca Land Grant. 

Steeply dipping quartz veins containing limonite and pyrite strike north 

to northwest through Precambrian granite (figs. 24A-E), roughly paralleling 

the Sangre de Crfsto Fault. In the accessible workings, the veins vould 

persist at most, a few hundred feet. Ore shoots vithin the veins were 

generally small. 

North of the Baca Grant, in the Crestone district, a dozen mines report- 

edly shipped ore. Because of poor access, few of the workings could be 

positively identified. In 1979, all three mines in Pelican Gulch (informal 

nave for canyon just south of Burnt Gulch) were caved (fig. 26A, table 13). 

In early 1982 one adit had been re-opened (fig. 24D), and was partly examined, 

but heavy rain caused the portal to again cave before the stoped area could 
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be esami ned . Most of the Sunbeam Mine(?) was examined (figs. 24E, P, 

table 14), although hip waders were required in the first 120 ft. At least 

four possible vein intersections in the Burnt Gulch-Pelican Gulch vicinity 

have not been explored. 

Several workings in the Crestone area are essentially barren (figs. 246, 

25-28). Only one of the structures examined in North Crestone Creek (figs. 

25-28) showed any consistant mineralization (fig. 25, tables 15, 16). No 

wrkings were found accessible in South Crestone Creek, but a dump sample 

from one caved adit (table 13, sample 577, fig. 24A) had good gold and silver 

values. Prospects between South Creetone Creek and Willow Creek (figs. 24A, C) 

yielded samples containing gold, silver, and copper. 

Oxidized quartz veins were first worked by Spanish explorers (Parker, 

1952, p. 25). The Crestone district bowed during the 1880’s and 1890’s, but 

a U.S. Supreme Court decision granted all mineral rights to the owners of the 

Baca Land Grant, and by 1904 the miners were rsmoved (Parker, 1952, p. 27). 

The northern part of the district, around the towI1 of Crestone (fig. 24A), was 

not as rich, and mining activity declined rapidly after 1904. 

Production from the Crestone district outside of the Baca Land Grant 

was at least 300 os of gold and 400 oa of silver. A small to medium-size 

goldsilver resource remsins, mostly in unoxidized veins that could not be 

profitably milled in the 1880’s and 1890’8. In the 1930’s the cyanide 

process was successfully used to extract gold from these veins (Parker, 

1952, p. 43). but World War II curtailed the operation. It was never resumed. 

No part of the identifiable resource is in, or extends into the WSA. 

Liberty 

The Liberty area fs on the vest edge of the WSA, on the southeast edge 

of the Pwn 1.n+ Cl’;ill t, and on the north edge of the Great Sand Dunes National 
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Monument (pl. 2)., Country rocks are Precambrian gneisses, granites, and a 

thin sliver of Paleozoic sedimentary rocks. Northeast to northwest trending 

faults and quarts veins roughly paralleling the Sangre de Cristo fault are 

the mineralized structures except at a working (fig. 29) near the edge of the 

Baca Land Grant, which may be a disseminated gold deposit. 

Most workings in the area are in Pole Canyon (figs. 30A-I) or on Short 

Creek above the ghost town of Liberty (figs. 31A-D), however the largest 

vorking is in the WSA on Sand Creek about 2 ml east of Liberty. About 

1 l/2 mi farther southeast near Cold Creek (pl. Z), hematite-quarts filled 

breccia zones were prospected. 

The mine in Sand Creek was caved, as were the workings on Hilwaukae Bill 

(fig. 30A). Examination of the other workings (figs. 30A-I, 31A-D, tables 17, 

18, 19, 20, 21) showed discontinuous veins which once contained a few high- 

grade pockets of ore. Galena, chalcopyrite, and sphalerite are present in 

one vein in Pole Canyon (fig, 30A and table 17). 

The main mining activity in the Liberty area was between 1889 and 1904 

(Parker, 1982, p. 27). Mill and tramway remains are present in Pole Canyon, 

Sand Creek, and Short Creek. 

Estimated production from the Liberty mineralized area was at least 

150 os of gold and 1,000 os of silver, A small gold-silver resource may be 

present in Pole Canyon, inside the USA; hovever, additonal work is needed 

to confirm or disprove the possibility. 

Carbonate Mountain 

The Carbonate Houn;ain area is mostly inside the WSA south of Hosca Pass 

and southeast of the Great Sand Dunes National Monument (pl. 2). 
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Prospecting wae extensive in Morris and Evans Gulches, adjacent to the 

National Monument. The rocks here are a contorted mass of metamorphosed 

sediments, probably Minturn Formation and older igneous and metamorphic rocks. 

Copper, gold, and silver minerals are locally present (fig. 32, table 22), 

but their relationship to structure or rock type is not apparent because of 

poor exposures. 

The crest of the range, from Mosca Pass south for 7 mi, was extensively 

prospected (pl. 2). Three caved adits are on the east side of the ridge 

south of Carbonate Mountain. Accessible prospects are on northwest-trending 

quartz veins in Precambrian gneiss and granite. Gold, silver, copper, and 

lead are shorn in some assays (table 22). 

There are several shallow adits in Precambrian gneiss and granite near 

the mouth of North Arraatre Creek (figs. 33A-C). Chalcopyrite is present in a 

decline that explores a thrust fault on the north side of the canyon (fig. 

338). Samples from this fault and from four dumps across the canyon contain 

small amounts of gold. No definite relationship can be established between 

the various workings because the adits on the south side of the canyon were 

caved and outcrop on the south side of the canyon was lacking. 

A small gold resource may exist in the USA at North Arrastre Creek, 

but there is insufficient evidence to identify a resource at this time. 

Blanca Peak 

On the southeast end of the WSA, a N. 30’ W.-trending quartz vein cuts 

Precambrian granodiorite and gneiss at Blanca Peak, and ia exposed for about 

2 l/2 mi along strike (fig. 34A). The vein enters the WSA, but is hidden 

under talus and its extent within the USA is unknown, A northern branch of 

the vein probably enters the WSA also. The vein and its main branch (fig. 3414) 

l-23 



have over 3,000 fOof development (figs. 34B-E). Gold and silver are present 

in almost every sample, and average 0.1 oz gold per ton and 2 oz silver per 

ton across an average 4 ft mining width (tables 23, 24, 25). Scheeli te is 

visible in ehoota unrelated to gold and silver distribution. Gold fs ssaoci- 

ated with pyrite. Silver is present in a red-gray mineral. 

Platinum has been reported in assays from the veins (Wright Engineering, 

written canmunication, Nov. 13, 1981). Platinum assays are difficult, and 

often erroneous. No platinum was detected in any of the 11 samples analyzed 

for platinum in this study. The country rock is granodiorite cut by mafic 

dikes. Near the veins, the rock is too sheared and chloritized to determine 

which rock type is locally present. Lenses of gabbro and pyroxinite are 

present in the granodiorite mass. some containing a few percent sulfide 

minerale (pyrite and chalcopyrite). Platinum vould not be out of place in 

the ultramafic rocks. but mining would be impractical because the lensea are 

small and scattered. It is possible that .some byproduct platinum might be 

recovered if the veins were mined. 

The veins crop out at elevations betveen about 11,600 ft and 13,800 ft. 

Hines are at 11.600, 12,300, and 13,000 ft. Prospects are as high aa 

13,200 ft. The two major workings--on the Eagle Plume and Dividend clsius-- 

have their portals lovon the north face of Blanca Peak. Both portals are in, 

or adjacent to, gullya that are also avalanche chutes. Moat years the portals 

are not visible until mid-August when the avalanche snow has melted. Mine 

managers reports are available for only 1900 and 1901. The reports claim 

about 1,600 ft of development in this time period--an impressive rate of 

advance--from 120 ft to 1,700 ft. The mine (both adits) has about 2,300 ft 
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of development. The mine had a trsm to a mill about l/2 mi below, in the 

valley. The upper tram station has been thoroughly mangled by avalanches. 

A CtoeB-cut sdit was begun in a relatively avalanche free site, about 1,800 

ft from the veins, but was only driven about 200 ft. About 20 cords of cut 

wood for boilers at mine and mill are scattered around the basin. Pzsctlp 

when it became clear that the avalanche problem could not be successfully 

dealt with is unknown. 

The only recorded production from the area was about 40 os of gold. The 

estimated production of gold was 400 OZ. The ore was not oxidized and would 

have required cyantde processing for good recovery. About 7,000 ot of silver 

was removed from the ground, and some may have been recovered. Over 1,000 

short ton units of tungsten were removed from the ground, but there is no 

reason to believe any was recovered. This estimate of production includes 

the workings above Winchell Lakes (fig. 35). One adit (fig. 34F) north of 

Blanca Peak was barren. 

Quarts veins on the south side of Blanc= Peak and a breccia pipe north- 

east of Blanca Peak (pl. 2; table 26) contain the same minerals as the major 

Vein. Veins west of Blanca Peak (fig. 36; table 26) are relatively barren. 

A medium-size gold-silver-tungsten resource (table 1) is present outside 

the WSA. and extends some distance Into the WSA. 

West Blanc= 

The West Blanca area Is inside the WSA on Its south end (pl. 2). Workings 

explore northerly-trending quartz vefns and irregular altered zones in Pre- 

cambrian granodiorlte, granite, gneiss and whist (figs. 37-39). A fev 

I-25 



samples contained gold and silver, and several showed topper, cobalt, moLyb- 

denum, and bismuth (ffgs. 37-39, table 27). An area below Como Lake on 

Hoibrook Creek appears to have been hydraulically vorked for placer gold. 

The Swab Mine (fig. 38) in the south end of the WSA, folloved a 30” E. 

dipping, northeast-trending fault for about 120 ft. Copper-gold mineral- 

ization was present at the portal, but disappeared within about 40 ft. A 

tramway extends from the mine to the base of the range. Debris found at the 

camp between mine and tram base indicate the operation took place in the 

late 1920’s to early 1930’s. 

The Commodore, Little Bear, Homestake, and Calumet Mines, listed as 

being in the district around 1900, were not found. 

No resource was identified in this area. 

Mfscellaneous resources 

Precambrian pegmatites scattered along the west side of the Sangre de 

Cristo range have been worked for uranium (Nelson-Moore and others, 1978, p. 

389-393), feldspar, and beryl; a little manganese was produced from a fault 

in Eito Alto Creek; decorative quartz was quarried from a vein near Crestone; 

one prospect adit near Liberty shoved traces of copper and molybdenum 

(fig. 40); and veins near Liberty were worked for fluorite. All of these 

occurrences are localized, and no resource related to any of th- could be 

identified in the USA. 

East of the WSA, at Coaldale, gypsum is being mined from Minturn Formation 

horizons which are not known to exist in the WSA. 

Limestone has been quarried on the northeast aide of the WSA for use in 

sugar beet refineries and Colorado Fuel and Iron Corporation’s steel mill 

(Argall, 1949, p. 262). The limestone crops out from Hayden Pass to the 

Arhansfis RLver. ‘1~11 of the outcrop ia in the WA, and many claims were 
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staked for limestxx near Hayden Pass, however substantial amounts are avail- 

able near the Arkansas River where there is highway and railroad access. 

Bentonite was being mined north of the WSA in 1979. The mines were idle 

in 1982. The bentonite is in a Tertiary volcanic unit not present in the WSA. 

A small quarry near the bentonite mines yielded building stone from a 

rhyolite tuff of very local extent. Decorative marble was quarried and shipped 

from Steel Canyon in small quantities according to Argall (1949). Pink, 

yellov, black, blue, and green marble are mentioned. The pink marble is an 

iron stained sandstone. The yellow marble is buff, finrgrained marble, too 

tightly broken by bedding and joints to yield blocks larger than about 2 ft 

on a side. No black, blue, or green quarries were found, although much of 

the limestone might be described as blue. The marble does not extend into 

the WSA. 

Prior to establishment of the Great Sand Dunes National Monument, the 

dunes were placered for gold. Part of the gold was in magnetite and not 

readily recoverable (Siebenthal, 1910, p. 48)r 

Most samples taken outside mineralized areas were relatively barren or 

showed weak and spotty mineralization (table 28). 

The Sangre de Cristo fault which bounds the Sangre de Cristo Mountains 

on the west is a component of the Rio Grande Rift. Hot springs are not 

uncommon along the rift. Valley View Hot Springs, just south of the Orient 

Mine is the only known hot spring along the Sangre de Cristo fault. TWO 

Known Geothermal Resource Areas are within 2 mi of the WSA. As of November 

1982, there were ten geothermal leases and four geothermal lease applications 

within 2 at of the WSA boundary (fig. 41). Geothermal lease applications in 

the WSA total 750 acres. 
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As of November 1.982, there were ten oil and gas leases and nine oil and 

gas lease applications within 2 mi of the WSA boundary (fig. 42). Inside the 

WSA, 60 acres were leased for oil and gas, and 10,600 acres were under 

oil and gas lease application. 

CONCLUSIONS 

A north-northvest trending zone of mineralized terrane parallels the 

still active Sangre de Cristo fault north of the Great Sand Dunes National 

Monument. Where the fault bends more nearly north-south, in the area of the 

dunes, the zone of mineralized veins and faults continues south-southeast 

through Blanca Peak. Figure 3 shows gaps in this zone which may be real or 

merely a lack of information. The structures along this trend are associated 

with all but three of the structurally-related mineralized areas in the 

Sangre de Cristo USA. 

North of the sand dunes, Pre&mbrian rocks have been faulted against 

Pennsylvanian-Permian rocks. Subsequent movement along the Sangre de Cristo 

fault caused the fractures which were later filled with ore mineral-bearing 

quartz veins. The age of mineralization is considered Laramide to Tertiary. 

The Tertiary Rito Alto stock contains molybdenum-copper-gold-tungsten 

mineralfzation, and has a possible relationship with six other mineralized 

*rem. All six of these areas are in the vicinity of one of the two faults 

bounding the Sangre de Cristo range. It is unclear whether the faults or the 

stock, or both are genetically related to these mineralized areas. A few 

productive vefns in these areas have trends vhich do not relate to movement 

along the Sangre de Cristo or Alvarado faults. 

Precious metal, base metal, and tungsten resources exist along the north- 

northwest trending mineralized zone. From Blanca Peak to Arrastre Creek, 
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deposits contain gold, silver, and tungsten. Between Arrastre Creek and 

Pole Canyon, the deposits contain gold, silver, and minor amounts of base 

metals . Deposits between Pole Canyon and Crestone contain gold and silver. 

From Crestone to Wild Cherry Creek deposits contain gold and silver, but in 

lower concentrations. From Wild Cherry Creek to Cotton Creek the deposits 

grade from silver-lead with minor copper to copper with gold and silver. 

This appears to be zoning away from the Cotton Creak copper deposit. Fran 

Cotton Creek to just north of the Orient Mine, the deposits contain copper, 

gold, silver, and iron. Deposits between the Orient Mine and Galena Peak 

contain lead and silver vith minor amounts of copper and gold. 

Around the Rito Alto stock, deposits contain copper, gold, barite, end 

iron. holybdenum deposit(s) may be related to the stock, but this has not 

yet been established. 

Resources within the area were identified at Cotton Creek (copper-gold- 

silver), Wild Cherry Creek (silver-lead), Liberty (gold, silver), and Blenca 

Peak (gold-silver-tungsten). Resources identified at Steel Canyon (silvet- 

lead), Rita Alta Mfne (copper). and Crestone (gold-silver) cannot, at this 

time, be shown to extend into the WSA. 
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MINERAL INVESTIGATION OF TRE LOST CRBER WILDERNESS, 
PARR AND JEFFERSON CCDBTIES, COLORADC 

By Clarence E. Ellis, Bureau of Mines 

INTRODUCTION 

The Bureau of Mines conducted a mineral investigation of the Lost Creak 

Wilderness, as part of a joint effort with the Geological Survey, to evaluate 

the mineral resources of the area (fig. 1). Courthouse and Bureau of Land 

Management records were searched during the spring of 1980 for mining claim 

locations. Bureau of Mines personnel Clarence E. Ellis, David C. Scott, 

Alan M. Bielski, David R. Goddard, and Richard E. Gertsch began field work 

in Lost Creek in the summer of 1980. Field work was completed by Ellis and 

Scott in June 1981. 

Field studies included an examination of mines, prospects, and mineral- 

ized areas (pl. 1). Structures or mineralization at the workings examined 

were sampled. Samples were taken on a grid across the dump where vorkings were 

inaccessible. Panned-concentrate samples were taken from stream sediments of 

major drainages. All 172 samples taken were fire assayed for gold and silver, 

and spectrographically analyzed for 34 elements. Seventy-four samples were 

analyzed for beryllium by atomic absorption. Specific analyses were done for 

molybdenum, tungsten, uranium, and fluorite where they were observed or where 

they were indicated by the spectrographic analysis. Results of all sample 

analyses are available for public inspection at the Bureau of Mines, Inter- 

mountain Field Operations Center, Denver, Cola. 80225. 

Location, size, and geographic setting 

The Lost Creek Wilderness was created from two RARE II areas. The 

58,040-acre Lost Creek RARE II Further Planning Area and 71,000-acre Lost 

Creek RARE II Wilderness Recommendation Area were designated by the Forest 

Service in its Second Roadless Area Review and Evaluation, January 1979 
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(fig. 1). Both RARE II'areas are in the Pike National Forest. The further 

planning area is adjacent to and northwest of the wilderness recommendation 

area, and entirely in Park County, central Colorado. The wilderness recm- 

mend&ion area is in Park County except for a small part that is in Jefferson 

County. The Colorado Wilderness Bill (Public Law 96-560, December 22, 1980) 

deleted the northwest end of the further planning area vhile creating the 

approximately 106,000-acre Lost Creek Wilderness from the combined RARE II 

areas. 

The northeast part of the vi1derness.i~ located about 1 mi southwest 

of the town of Bailey and 26 mi southwest of Littleton, a suburb adjacent to 

the southern city limits of Denver. U.S. Highway 285 on the northeast, 

Colorado Highway 77 and Forest Service roads on the southwest, and Forest 

Service roads on the east bound th wilderness (fig. 1). 

Within the northwest-trending wilderness area are the Platte River Moun- 

tains, Kenosha Mountains, and the southeast end of the Tarryall Mountains 

(Pl. I). In general, elevations in the Platte River Mountains decrease from 

northwest to southeast and are slightly higher than 12,000 ft. The highest 

point in the wilderness is 12,431-ft Bison Peak in the Tarryall Mountains. 

The north and west parts of the wilderness are, primarily, steep slopes 

forested up to timberline (about 11,500 ft elevation). Above timberline the 

terrain is rolling and tundra covered. The southeast part of the wilderness 

is mostly exposed rock, in the form of pinnacles and gigantic boulders, and 

scattered stands of timber. 

The Kenosha Mountains and Tarrgall Mountains are separated by a creek 

bearing two names: the upper end, called Lost Creek, goes underground 

beneath giant boulders in the center of the wilderness; where it reappears, 

the creek is called Goose Creek. 
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Geologic setting 

The following brief description of the Lost Creek Wilderness Area geology 

is based on published vork and field observations and is included to facilitate 

understanding of this report. Additional information. developed by the 

Geological Survey during its part of this investigation, will add to or 

change this preliminary description. 

Rocks of the Lost Creek Wilderness are Precambrian in age, and have been 

identified as Idaho Springs Formation, Boulder Creek Granodiorite. and Silver 

Plume (Gallagher, 1976, p. 4), Pikes Peak, and Redskin Granites (Hsvley. 1969, 

p. A4) (fig. 2). 

The metamorphic Idaho Springs Formation , the oldest rocks of the area, is 

present on the north, vest, and south sides of the wilderness. It is composed 

of gneiss. with lesser amounts of:pegmatite and amphibolite. Boulder Creek 

Granodiorite (Precambrian X) and Silver Plume Granite (Precambrian Y) intrude 

the Idaho Springs Fotmation in the western part of the wilderness (Gallagher, 

1976; Tveto, 1979). The intrusive rocks form the high, central ridges of the 

Platte River hountains. These two intrusive units were not differentiated in 

the field. 

Pikes Peak Granite (Precambrian Y) covers more than half the wilderness 

and extends eastward beyond its boundaries. The coarse-grained pink Pikes 

Peak Granite fores the pinnacles, domes, and arches in the southeastern 

third of the vilderness. It is younger than the Silver Plume (Hawley, 1969, 

p. A4) and probably intrusive into it, although the contact was not observed. 

The Redskin stock, the youngest rock of the area, is a fine-grained pink 

granite that intrudes the Pikes Peak Granite on the southern edge of the 

area. Hawley (1969, p. A5) mapped its boundaries during his studies of 

beryllium mineralization in the Tarryall district. 
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EXPLANATION 

Approxlmcte boundary of the 
Lost Creek Wilderness Area 

Approximate geologic contact, 
dashed where uncertom 

Rodrkin Gronlte 

Pikes Peak Granite 

Boulder Creek Granodiorlte and 
Sliver Plume Gronlte 

Idaho Springs Formation 0 

Figure 2.--Generalized geologic map of the Lost Creek Wilderness. 
modified from Tweto (1979) and Hawley (1969). 
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A northwest-trending Precambrian set of faults control the topography of 

the western half of the wilderness (Tweto, 1979). In the Tarryall district, 

a northeast-trending set, also originating in the Precambrian, is present. 

Both sets are locally mineralized (Bawley. 1969, p. A7). 

Mining activity 

Except for mineral collecting, there is no evidence of any mineral produc- 

tion within the wilderness. Evidence of even prospecting in the wilderness is 

very slight. 

A small underground uranium mine was operating in 1980 about 1 mi north- 

west of Kenosha Pass (fig. 1). and a small open-pit uranium mine was scheduled 

to start operating in the same area in the summer of 1981. These deposits are 

near, but outside of, the further planning area. The Tarryall mining district, 

south of thewilderness, originally. produced precious and base metals in small 

quantities, but is better known for the beryllium produced in the 1950's and 

1960's. 

The Redskin Mine in Redskin Gulch (pl. I), south of the wilderness, may 

have shipped a little molybdenum during World War I (Hawley, 1969, p. A33). 

Mapping of the Bearcat Mine, south of the wilderness, during the present 

study indicates an estimated production of 960 to 1,600 tons of fluorite. 

Pegmatites, near the wilderness, yielded more than 32,000 tons of potas- 

sium feldspar, and a few tons of biotite mica during the 1950's and 60's 

(Bureau of Hines files, Intermountain Field Operations Center, Denver, Cola. 

80225, 1959). 

The Redskin claims near Shawnee, north of the wilderness (pl. I), produced 

141 lbs of U308 (Nelson-Moore and others, 1978, p. 369). 
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MINING DISTRICTS AND MINERALIZED AREAS 

The Kenosha Pass fluorite-uranium district and the Tarryall beryllium- 

tungsten-fluorite district (also known as the Badger Flats or Lake George 

district) are adjacent to the RARR II sreas: Kanosha Pass on the northwest end 

of the further planning area and Tarryall south of the wilderness (fig. 1). 

Courthouse records show 17 mining claims, which are located within the 

wilderness, and another 64 claims that are outside of the wilderness but 

within 1 mi of its boundary. None of these claims are patented. 

The Kenosha Pass district produced .a few tons of fluorite in 1913-14 

(Truer, W. W., Jr., 1944, Guernsey (Kenosha Pass) fluorspar deposits, Park 

County, Colorado: War Minerals Report in Bureau of Mines files, Intermountain 

Field Operations Center, Denver, Cola. 80225). Uranium occurrences have been 

mined sporadically from 1956 to nhe time of the present field investigation. 

Uranium occurs as secondary uranium minerals in deeply weathered sones local- 

ized along fractures in the granite and surrounding gneiss. Although the 

bedrock geology is similar to that in parts of the wilderness, the Kenosha 

Pass district is much flatter than the wilderness, allowing for a greater 

degree of in-place weathering. Although adjacent to the former further 

planning ares, the district is 5 mi outside the wilderness boundary and will 

not be discussed further. 

Tarryall mining district 

The Tarryall mining district, southwest of the wilderness, began as a 

placer gold district in the 1860's, but was of little importance until 

beryllium was discovered at the Boomer Mine, 3 mi south of the wilderness 

(not shown on pl. l), in 1955. During approximately 10 years of operation, 

the Boomer produced about 150 tons of Be0 (Nelson-Moore and others, 1978, p. 

365). Other properties in the district made smell contributions to the 

district's beryllium production. 
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Beryllium-bearing greisens occur as pipes in or near the Redskin Granite. 

Beryl and bertrandite are the principal beryllium minerals (Eawley, 1969, 

p. All). The Boomer Mine was a major beryllium producer starting in 1956 

(Meeves, 1966, p- 29). 

In Redskin Gulch, less than 1 mi south of the wilderness (fig. 3), the 

Redskin, Minerva, and Black Prince workings explore greisen pipes in the 

porphyritic facies of the Redskin Granite (Bavley, 1969, p. A33). Sixteen 

samples were taken: three from the Redskin Mine, Four from the Minerva J 

workings, two from the Black Prince, one from the Minerva D-E-F (fig. 3), 

and six from other prospects. The Redskin Mine samples averaged 0.112 percent 

beryllium and 78 ppm U308 (nos. 77-79); the Mfnerva .I samples averaged 

0.067 percent beryllium and 12 ppm U308 (nos. 81-84); the Minerva D-E-F 

sample contained 0.018 percent beryllium and 10 ppm U308; and the Black 

Prince SSZIpleS averaged 55 ppm U308, and one also contained 0.0031 percent 

beryllium. The seven scattered samples (pl. 1, nos. 69-72; fig. 3, nos. 76, 

80) contained no detectable beryllium and averaged only 12 ppm U308. 

Molybdenite is present at the Redskin Mine; a chip sample taken across the 

greisen (sample 77) contained 0.05 percent molybdenum. One sample from each 

of three workings assayed more than 1 os silver per ton. 

Greisens also occur at the contact of the Silver Plume(?) Granite and 

a granite-aplite facies of the Redskin Granite on the A 6 C and Hazel Marie 

claims; the claims were located on the China Wall cupola (fig. 4), about 

1 l/4 mi southwest of the wilderness boundary (Rswley, 1969, p. 830). The 

greisen here is hematite-stained; beryl crystals were found in one pit. 

Thirteen samples taken from prospects in the cupola averaged 0.04 percent 

beryllium, with a high of 0.269 percent beryllium (fig. 4, nos. 88-97; pl. 1, 

nos. 98-100). 
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No. 

Analytical data 
SaUlple Be MO I?& 

Type Description percent pplU 

73 Dump 

74 D*P 

75 amp 

76 DIP 

77 

78 

79 

5-ft chip 

Dump 

80 Dump 

81 Dump 

82 D=P 

83 Dump 

Shaft in greisen. 

3 pits in greisen. 

Pit in granite. 

Pit in weak 
greisen. 

Across greisen. 

25-ft pit in 
greisen. 

Shaft in greisen 
pip=- 

Shaft in greisen. 

Shaft in greisen. 

Shaft in greisen. 

Shaft in granite. 

-- 

0.0031 

.018 

-- 

.190 

.063 

.083 

-- 

.051 

.218 

--- 97 

--- 13 

-- 10 

-- 13 

0.05 40 

-- 29 

.Ol 165 

--- 18 

--- 15 

.002 22 

--- 6 

84 DUmp Trench in granite. --- --- 7 

Black 

/ 

Prince 
Mine 

:- 

r 
=-- 

Q 82 

Yinervo J 
M/M 

. 

I -II- 
Q 

0 IO0 200 3WFEET 
I t 

prospects 

Figure 3.-- Sketch of the Redskin Gulch area showing sample localities 73-84; 
table shows sample data. The symbol *--I on the table indicates the 

element was not detected. 
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hl~tful da. 
XuplC 39 &I 

b. r7v lkmcription 99 PICmmL R 

u 6-fL cup xraxll in grci.en. - - 4 

09 hnp left in pit pci.aa. 0.269 - 7 

9a 5-ft chip nr In =.is*n. .w.x 0.002 7 

91 * UC f0 *ci..m. .I37 .002 15 

92 aup St&C Lcs *.i.ro. .a11 - 1 

93 hnp C.d .haft in greisen. .03 .004 17 

94 4-fC chip 1--ft wein. quartz .009 - 3 

95 2-ft chip Pit in p*i.*n. .w3 -05 IO 

ii 

ii 

:I 
II 
II 

! 

“I’ 

4’ 

I$’ 

1 
/:’ 

-2 

0 
& 

100 FEET 

Mgurc b.- Sketch of the China Wall cupola area, rbovfng l mple loca.lftie~ 
88-97; table ahow sanph data. The 8-1 --I on the table tadicatcs 

the clement v.‘ not detected. 
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Both known areas of beryllium-bearing greisens nearest the wilderness 

are near the edge of the Redskin Granite. The Redskin Granite extends into 

the southern part of the wilderness, and similar greisens should be expected 

here, aiid might constitute a beryllium resource in the wilderness. The 

terraine, along the Redskin Granite border in the wilderness, is very rugged 

compared to the terraine where greisens have been found. 

A vertical, N. 25" W.-trending fluorite vein is exposed at the Bearcat 

Mine (fig. 5). less than 1 mi south of the vilderness. Trenching exposed 

the vein for about 1,200 ft along strike, but it vas mined to a depth of 

about 20 ft for only about 200 ft along strike. Where mined, the vein is as 

wide as 2 ft, but the rest of the exposed 1,200-ft vein averages less than 1 

ft in vidth. Just northwest of the mine, the vein pinches out completely; 

to the southeast it is narrow, btit persistent. Where mined, PO pinching was 

observed in the 20 ft of vein exposed downdip; therefore small resources 

remain belov the mined level. The vein does not extend into the wilderness. 

About l/2 mi southwest of South Tarryall Peak approximately 650 yd3 of 

material was removed from an open cut on a pegmatite (~1. 1, samples 107 and 

108). Sample 107 (quartz) contained 93.0 percent SiO2. Sample 108 (feldspar) 

contained 73.7 percent Si02, 17.3 percent Al2O3, 6.0 percent Na20, and 1.5 

percent K20. Quartz and microcline are the main constituents of the pegmatite; 

biotite, lepfdolite, and tourmaline are present, but rare. Approximately 

1,000 tons of material was shipped from the cut. Feldspar may have been the 

only product shipped, as quartz is stockpiled on the site (table 1). Peg- 

matites are commn throughout the wilderness. 

At least 3 mi south of the wilderness, in belts of Precambrian gneiss sep- 

arat.ed by granite, are scheelite-bearing lenses of talc-silicate rocks (Tweto, 

1960, p. 1413). Similar occurrences (skarns) may exist in the wilderness 
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Figure 5 .--Sketch of the Bearcat Mine shoving sample localities 132-136; 
table shows sample data. 
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where the Idaho Springs Formation contacts Silver Plume or Pikes Peak Granite 

(fig. 2). Wolframite and scheelite occur in greisens in the Silver Plume(?) 

Granite near Tappan Mountain, about 3 mi south of the wilderness (Havley 

and Griffitts, 1968, p. 16). This type of occurrence could exist in the 

wilderness, possibly in any of the granites. 

Numerous pits near the southern edge of the wilderness were dug by 

topaz collectors. Figure 6 shows prospects in greisens near Hay Creek 

which may have been either topaz or beryllium prospects. No beryllium was 

detected. 

Miscellaneous areas and occurrences 

Tvo mi northwest of The Castle and less than l/2 mi northeast of the 

wilderness (pl. I), the Lone and Lonesome pegmatite was mined for potassium 

feldspar, biotite, and, possibly,:topaz. Minor fluorite and sparse lepidolite 

and columbite also are present. 

Lovering and Goddard (1950, p. 71) referred to a Lost Park silver-lead 

deposit. An unpublished map by Goddard shows its location in sec. 26, T. 9 S., 

R. 72 W., but a Bureau of Mines mineral property file places the prospect 

in sec. 29 of the same tovnship and range. In fact, more than one such 

silver-lead vein may exist, but a search of both areas by Bureau personnel 

revealed no trace of a metal deposit. Smoky quartz, fluorite, barite, and 

chrysoberylvere observed in prospects in sec. 26 near Refrigerator Gulch 

(table I). Lead was present tith the fluorite and barite, but not visible. 

Possibly, these are lead-silver prospects, although some of the pits are 

obviously mineral collecting sites. 

The shaft symbol, shown on topographic maps on Goose Creek downstream 

from Refrigerator Gulch (pl. 1) well inside the wilderness, represents the 

remains of an attempt in the early 1900's to sink a shaft to the subterranean 
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Analytical data 
Sample A8 Cu Pb 

No. Typ= Description ozlton percent 

120 5-ft chip Shaft in greisea. 1.0 0.02 1.0 

121 Dump Caved shaft in weak .2 -- .2 
greisen. 

122 Dump Adit start in weak .2 .02 .2 
greisen. 

123 Dump Trench in weak greisen. --- --- --- 

124 DUIUO Pit in weak greisen. - - -- 

24 

II 0 53 100 FEET 

Figure 6. --Sketch of prospect area south of Hay Creek showing sample 
localities 120-124; table shows sample data. The symbol "--" on 

the table indicates the element was not detected. 

l-44 



Lost Creek and then pomp in concrete to form an underground dam. The plan 

failed, however, when the water simply found passages around the concrete 

(Forest Service Lost Creek Scenic Area map, Pike National Forest). 

Gallagher (1976, p. 16) reported radiometric backgrounds from uranium 

to be average in the Idaho Springs Formation, low in the Pikes Peak Granite, 

and high in the Silver Plume and Redskin Granites. During the present study, 

Bureau of Mines personnel found that the Idaho Springs Formation and the 

Pikes Peak Granite also have generally high radiometric backgrounds. In areas 

below timberline that are topographically' flat or rolling, deep weathering 

may have resulted in secondary enrichment of the uranium. The Kenosha Pass 

deposits and the deposits at the Redskin claims near the town of Shawnee, 

just north of the wilderness, are examples of such weathering and secondary 

enrichment. Most of the area studied, however, is either too steep or above 

timberline, in few places is the bedrock deeply weathered. The exceptions are 

Craig Park, East Lost Park, and a few small meadows along various creeks. 

Scintillometer readings were background or lower in these areas. 

A copper-iron prospect is located above Johnson Gulch (pl. 1) about 1 mi 

southwest of the northwest end of the wilderness. A 3-ft wide, malachite- 

stained vein of specular hematite is exposed in a shallow open cut (fig. 7). 

About 150 ft west of this exposure another vein, with 10 in. of specular 

hematite on the footwall, is exposed in a trench. The dump from a shallow 

shaft 150 ft northeast of, and almost on strike with, the second vein is 

composed of hematite-coated gneiss. The country rock is Idaho Springs Forma- 

tion talc-silicate gneiss. The contact with Boulder Creek Granodiorite and 

Silver Plume Granite is not far away (Tweto, 1979). and the granite could be 

the source of the mineralization. Mineralization is scant or absent in the 

l-45 



No. Type 
Sample 

Description 

Analytical data 
Fe CU 

percent 

161 4.5-ft chip 3-ft specularite vein. 19.5 1.0 

162 Dump Shaft in goeiss. 15.5 .l 

163 4-ft chip 3-ft specularite-quartz 17.0 .07 
vein. \\ 

II 
164 Dump Trench in goeiss. 10.0 .07 

165 2-ft chip Trench in gneiss and --- --- 
marble. 

166 Dump Trench in gneiss and --- --- 
marble. 

167 5-ft chip Trench in gneiss and --- --- 
marble. 

A 
0) 

1 
166 -)I- 

167 0 L---F-J IOOFEET 

Figure 7. --Sketch of prospect near Johnson Gulch showing sample localities 161-167; table shows sample data. 
The symbol ----- on the table indicates the element was not detected. 



other trenches of the prospect. Insufficient evidence is available to iden- 

tify a resource at this prospect. 

An adit in gneiss of the Idaho Springs Formation is about 1 l/2 mi north 

of the wilderness, near Glenisle (pl. 1). Traces of copper, silver, and 

molybdenum were found in samples from the adit (fig. 8). 

There were no oil and gas leases or applications in or near the wilderness 

as of July 1980. 

CONCLUSIONS 

Although no mineral resources, other than mineral specimens, were identi- 

fied by the Bureau of Mines in the Lost Creek Wilderness, beryllium deposits 

may exist around the border of the Redskin Granite (fig. 2). One known 

mineral specimen resource is near Refrigerator Gulch. 

Fluorite veins are not uncommon in the area, but few are of minable size. 

The Bureau did not identify a fluorite resource in the wilderness. 

Although pegmatites are common in the wilderness and surrounding areas, 

only a little mineral production, primarily potassium feldspar, has resulted 

from them. None of the pegmatites inside the wilderness have been mined. 

The rare minerals (columbite, lepidolite, spodumene, beryl, etc.) found in 

complex pegmatites have been detected in the pegmatites mined, but the 

quantities have been minute, and no recovery has been recorded. Potassium 

feldspar can be recovered either from pegmatites or from the Pikes Peak 

Granite at many locations in the region. 

Tungsten-bearing skarns may exist in the gneisses of the Idaho Springs 

Formation near contacts with the Silver Plume and Pikes Peak Granites within 

the wilderness, but none has been discovered. Those skarns prospected outside 

the wilderness have no recorded production. 
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Molybdenum is associated vith beryllium or tungsten occurrences in this 

region. Small amounts could be persent in undiscovered greisens or skams, 

if they exist in the wilderness. 

Uranium, tiich is generally slightly more plentiful in granites of the 

area than in granites in general, has been concentrated by weathering in 

fracture zones near Kenosha Pass. The concentrations exist vhere relatively 

flat topography and heavy vegetative growth allow deep in-place veathering; 

however, the wilderness is vietually Pevoid of flat topography below timber- 

line, except for Craig Park, East Lost. Park, and smaller but similar, 

relatively flat parts of these and other drainages. 
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STUDIES RELATED TO WILDERNESS 

Under the provisions of the Wilderness Act (Public Law 88-577, September 
3, 1964) and related acts, the U.S. Geological Survey and the U.S. Bureau of 
Hines have been conducting mineral surveys of wilderness and primitive 
areas. Areas officially designated as "wilderness," "wild," or "canoe" when 
the act was passed were incorporated into the National Wilderness Preservation 
System, and some of them are presently being studied. The act provided that 
areas under consideration for wilderness designation should be studied for 
suitability for incorporation into the Wilderness System. The mineral surveys 
constitute one aspect of the suitability studies. The act directs that the 
results of such surveys are to be made available to the public and be 
submitted to the President and the Congress. This report discusses the 
results of a mineral survey of the Greenhorn Nountain Wilderness Study Area, 
San Isabel National Forest, Huerfano and Pueblo Counties, &lo. The Greenhorn 
Mountain Wilderness Study Area was so established by the Colorado Wilderness 
Act, Public Law 96-560, December 22, 1980. 
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MINERAL, RESOURCE POTENTIAL 
SUMMARY STATEMENT 

Mineral resource studies by the U.S. Bureau of Hines and U.S. Geological 
Survey indicate that one area within the Greenhorn Mountain Wilderness Study 
Area has low to moderate mineral resource potential. Chemical analyses of 
stream-sediment samples suggest that the Precambrian igneous and metamorphic 
rocks underlying the drainage basin of South Apache Creek have very high 
concentrations of tungsten. Although mineralized rock was not located, 
similar Precambrian rocks elsewhere in Colorado have tungsten in skar-type 
deposits. The potential for tungsten in this basin is deemed low to moderate 
on the basis of geologic environment and the tungsten geochemical anomaly. 
The Greenhorn Mountain Wilderness Study Area has no known potential for oil 
and gas, coal, geothermal resources, or other energy-related commodities. 

INTRODUCTION 

The Greenhorn Mountain Wilderness Study Area (WSA) in south-central 
Colorado covers about 22,300 acres in Ruerfano and Pueblo Counties (fig. 1). 
It lies 20 mi southwest of Pueblo and 130 mi almost due south of Denver. 
Cities within 10 mi include Rye to the northeast, San Isabel to the north, and 
Gardner to the southwest. 

The Greenhorn Mountain WSA lies across the southernmost end of the Wet 
Mountains and is characterized by a steep eastern flank with V-shaped canyons 
and a gently sloping western side typified by flat-bottomed arroyos. 
Elevations range from 12,347 ft at Greenhorn Mountain to 7,600 ft at the 
southern end of the WSA. Badito Cone, a round symmetrical peak (8,942 ft) 
rises prominently just south of the WSA boundary. Access to the periphery of 
the study area is provided by dirt roads, one of which leads nearly to the top 
of Greenhorn tiuntain. Foot trails provide access to the interior of the WSA 
and traverse across the Wet Mountains. 

A mineral survey of the Greenhorn Mountain WSA was done by the U.S. 
Geological Survey (USGS) during the summer of 1982 and by the U.S. Bureau of 
Mines (USBM) during September and October 1981 and June 1982. The USBki 
studied mines, prospects, and mineralized areas (Baskin, 1983), and the USGS 
performed geological and geochemical investigations. This report summarizes 
the findings of the mineral survey and assesses the mineral resource potential 
of the WSA. A geologic map of the southern Wet Mountains by Boyer (1962) was 
field checked and modified for the geologic base map used in this report 
(fig. 2). Information on oil and gas potential was obtained from reports by 
Creely and Saterdal (1956) and Landes (1970). 
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DESCRIPTION OF MAP UNITS 
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CONTACT--Dashed where approximately located or inferred. Queried 
where extension is uncertain 
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GEOLOGIC SETTING 

The core of the Greenhorn Mountain WSA consists of complexly related 
Proterozoic X granite gneiss, hornblende gneiss, amphibolite, biotite and 
biotite-hornblende schist, migmatite, and minor amounts of talc-silicate 
gneiss and Proterozoic Y San Isabel Granite. Unconformably overlying the 
basement rock are Permian-Pennsylvanian to Cretaceous interlayered 
conglomerate, sandstone, siltstone, shale, and limestone as much as 4,150 ft 
thick. Tertiary alkalic hypabyssal rocks intrude the Precambrian sedimentary 
rocks at Badito Cone, in Maes Creek, and at Santana Butte. The intrusive 
rocks are white to light gray and contain S-10 percent phenocrysts of 
plagioclase, oxyhornblende, and acmite in an aphanitic groundmass. The ages 
of the stocks are unknown but may be Miocene, based on correlation with 
similar appearing rocks in the adjacent Huerfano Park (Briggs and Goddard, 
1956). Crystal-vitric rhyolite tuff of both lacustrine and fluvial origins 
and of Oligocene(?) or Miocene(?) age is preserved in the southwestern and 
northeastern faces of Greenhorn Mountain. Overlying the rhyolite tuff are 
erosional remnants of several dark-gresn to black andesitic lava flows as much 
as 100 ft in composite thickness, and of Oligocene(?) or Miocene(?) age. The 
flows contain 5-20 percent phenocrysts of plagioclase, augite, and 
oxyhornblende in an aphanitic groundmass. 

The southern Wet tiuntains form a southeast-plunging anticline defined by 
tilted sedimentary rocks that flank the range and wrap around its southern 
end. The mountains are bounded by high-angle, northwest-trending normal 
faults on both the east and west sides of the range. Also trending northwest, 
minor faults, dikes, and jolnt sets parallel the elongation of the range, but 
strike east-west in places. Faults are commonly expressed as brecciated zones 
that contain hematite, chlorite, and epldote, and abundant slickensides. 
Several periods of faulting are recognized , and most faults have Laramide 
(late Campanian Cretaceous to late Eocene) or younger movement; the youngest 
faults are commonly marked by breaks in the topographic slopes. An extensive, 
nearly flat erosion surface was formed in late Eocene time before mid-Tertiary 
uplift of the range, and remnants of it are present along the crest of the 
mountains near Greenhorn Xountain and beneath the volcanic rocks forming this 
peak. 

GEOCHBMICAL SURVEY 

A geochemical survey of the WSA by the USGS included sampling stream 
sediments and rocks for chemical analysis. Thirty-one samples of stream 
sediment were taken; the drainage basin areas of the streams varied between 2 
and 3 mi 3 . The samples were collected as close to the WSA boundary as was 
feasible, but as most of the sedimentary rocks on the east side of the range 
crop out east of the WSA boundary, these were not included in the sampling. 
Large-volume composite samples were collected at each stream site and were 
separated into three fractions before analysis. Different concentrating 
techniques were used to produce a fine fraction (consisting mostly of clays), 
nonmagnetic fraction (consisting of nonmagnetic minerals greater than clay 
size), and a magnetic fraction (consisting of magnetic minerals greater than 
clay size). These concentrating techniques were used to enable better 
recognition of anomalous samples. Composite rock samples were also taken of 
fresh representative bedrock outcrops and also wherever alteration or evidence 
of uneralization was present. 
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All samples were analyzed for 30 elements by six-step semiquantitative 
emission spectrography (Grimes and Marranzino, 1968). The data for each 
element were composited into histograms for the various fractions of the 
stream sediments and for the rock samples. Chemically anomalous samples were 
defined as the higher population wherever a well-defined separation was 
present in the data. Analyses of these anomalous samples were usually 2 or 3 
spectrographic intervals higher than the rest of the analyses. 

The stream-sediment samples from the Greenhorn Mountain WSA generally 
lack anomalous concentrations of elements associated with metallic deposits. 
Isolated anomalies are present for some elements but could not be traced to a 
geologic source. Barium and lanthanum are slightly anomalous in many scream 
samples; one sample from South Red Canyon contains 10,000 ppm barium in the 
nonmagnetic fraction of the sediment sample. Anomalous thorium (200 ppm) is 
present in the nonmagnetic fraction of a sample from Turkey Creek; tin was 
detected in the nonmagnetic fraction of four widely spaced samples, ranging in 
concentration from 20 to 50 ppm. A slightly anomalous tungsten content (IOO- 
150 ppm) is present in the sediments from streams draining Precambrian igneous 
and metamorphic rocks in the southernmost part of the WSA. 

Stream-sediment samples from six adjacent streams draining into South 
Apache Creek contain anomalous amounts of barium, lanthanum, yttrium, and 
tungsten. Three of the streams also have highly anomalous tungsten (100, 300, 
and 500 ppm) in the nonmagnetic fraction, and the two drainages to the north 
of South Apache Creek also contain anomalous tungsten (100 and 150 ppm) in 
this fraction. Reconnaissance geologic studies did not locate a geologic 
source for this tungsten, and chemical analyses of samples from the granite 
gneiss in this area did not indicate chemical anomalies, except for a barium 
content slightly higher than normal for this rock type. 

Rock samples from the Greenhorn Nountain WSA are also low in metals 
associated with mineralized systems; and most of the geochemical anomalies 
that were found are restricted to isolated samples. Barium, chromium, and 
nickel have anomalous values in a few igneous and metamorphic rock samples 
from widely separated localities, and tin was detected in a biotite- 
hornblende-plagioclase gneiss (30 ppm). Boron is present ln anomalous 
concentrations (200 ppm) in a tourmaline-rich pegmatite. 

The Tertiary alkalic stocks around Badito Cone (outside of WSA) and in 
Maes Creek contain anomalous amounts of niobium (70 and 150 ppm). Along the 
aortheast margin of the stock at Bedito Cone , metals occur tn an inlier of 
sedimentary rock along a narrow fault sane in the Dakota Sandstone, just below 
the contact with the Graneros Shale. The sandstone contains detectable 
amounts of molybdenum (30 and SO ppm) and arsenic (300 ppm); it has a high 
zirconium content (1,000 ppm). Because of its proximity and composition, the 
highly differentiated alkalic stock is regarded as the source for the metals 
which were deposited in the sandstone. No anomalous concentrations of any 
elements were detected in the streams draining the mineralized area. 

SCINTILLOMRTER SURVEY 

A reconnaissance scintillometer survey of the WA was made by recording 
measurements at randomly distributed locations and along obvious shear 
zones. By taking a large number of measurements, we were able to establish 
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the background radiation level (2,000-4,000 counts per second (cps)) and 
therefore define anomalous radiation levels. 

Host of the measurements were within the range of the expected 
background, but one sample from a fault sane in granite gneiss on the west 
side of the WSA has 7,500 cps; the source of radiation is unknown. The 
mineralized Dakota Sandstone at the Stumbling Stud Mine south of the WSA has 
anomalous radiation of 5,000 cps (Baskin, 1983), and background readings are 
80 cps for unaltered rock. These high radiation levels are most likely due to 
anomalous concentrations of uranium and thorium in the sandstone. 

MINES, PROSPECTS, AND MINERALIZED AREAS 

Fifty samples from known mines, prospects, and mineralized zones were 
collected by the USBM for analysis (Baskin, 1983). Samples at the workings 
consisted of chip samples taken across visible or suspected zones of altered 
or mineralized rock, and grab and select samples of dump material. MOiost 
samples were analyzed for gold and silver by fire-assay, U308 by radiometric 
analysis, specific elements in selected samples by atomic absorption, and 40 
elements by semiquantitative spectrographic analysis. Results of all analyses 
are available for public inspection at the USBM, Intermountain Field 
Operations Center, Denver Federal Center, Denver, Cola. 80225. 

Mining history and production 

Prospecting in and around the WSA probably began in the late 1860's but 
there are no records of production before 1900. Host of the workings in and 
near the WSA are small prospect pits , probably dug for gold or silver. There 
is no evidence of production from any prospects examined in the WSA. 

Several oil and gas leases and lease applications were on record in the 
WSA and vicinity in September 1982. Only about 100 acres of the WSA were 
covered by oil and gas lease application and no test drilling has taken place 
on those properties. 

Wining districts and mineralized areas 

No mining districts are in or near the Greenhorn Nountain WSA but several 
small prospects are inside the WSA boundary. 

The Maes Creek prospects on the western boundary consist of a few small 
pits and one 20-ft adit, and the Apache Falls prospect on the eastern boundary 
consists of one small pit. Scant mineralization is present in the gneisses 
and granitic gneisses at these workings; assay results from samples taken at 
these workings show only minor amounts of copper (Baskin, 1983). The 
Greenhorn Mountain prospects on the northern boundary consist of two small 
pits in gray andesite; a trench on the Bed Canyon claims on the southern 
boundary is in alluvium. Samples taken from these locales contain no 
significant amounts of silver, goId, or uranium. 

Two mineralized areas lie approximately 1 mi outside the boundary of the 
WSA. To the northwest of the WSA, the Little Joe claims are staked along a 
fault zone in quartz-biotite gneiss and biotite schist. Specular hematite 
occurs in sheared and fractured quarts lenses, blebs, and veinlets that are 
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approximately parallel to the foliation in the gneiss. Two of three samples 
taken at this location assayed 0.2 os silver per ton; gold was not detected. 
Although the fault extends about 1,000 ft inside the WSA, no evidence of 
mineralization was found along this fault inside the study area. 

To the south of the WSA, the Stumbling Stud Nine consists of a group of 
pits and trenches along a contact between inliers of Cretaceous Dakota 
Sandstone in a Tertiary alkalic stock. Fluorite and uranium occur as 
disseminations and veinlets in the sandstone and in lesser amounts in the 
stock, and appear to be confined primarily to the area around the contact 
between the intrusive and the sandstone. None of the mineralized area extends 
into the WSA. Samples from the workings contained as much as 0.12 percent 
U308, 0.07 percent V205, 5.98 percent fluorine, and 1.4 percent zirconium 
(Baskin, 1983). Production of 510 tons of uranium-bearing rock was reported, 
but no uranium was extracted because it is chemically bound to a refractory 
mineral (Nelson-Hoore and others, 1978). 

The alkalic stock at Badito Cone extends to the southern boundary of the 
WSA where it is in contact with Precambrian granitic gneisses. Tbe intrusive- 
sandstone contact does not extend into the WSA and no mineral occurrences of 
the type described above were observed in the WSA. Two similar stocks crop 
out in the area of Maes Creek and Santana Butte; the stock in Maes Creek 
intrudes Precambrian gneiss and the stock at Santana Butte intrudes Cretaceous 
sediments. No evidence of mineralization was observed at either locality. 

Creely and Saterdal (1956) report favorable structural and stratigraphic 
conditions for oil and gas reserves immediately south of the WSA within the 
Greenhorn anticline. Most of the drill holes reported by them had shows of 
oil and (or) gas but none of the holes had any production as of 1956. 
Although part of the Greenhorn Anticline extends into the WSA, closed 
structures, which act to trap oil and gas, are absent. Furthermore, extensive 
erosion has removed the vast bulk of the sedimentary rocks that Creely and 
Saterdal (1956) report as favorable for oil and gas reserves. No potential 
for oil and gas is inferred inside the WSA. 

ASSESSMENT OF MINERAL RESOURCE POTENTIAL 

Geological, geochemical, and scintillometer surveys, combined with the 
examination of mines, prospects, and claims, revealed few indications of near- 
surface mineral resources within the Greenhorn Mountain WSA; thus, there is 
little likelihood for occurrence of mineral resources in most of the WSA. Our 
studies indicate that one area in the WSA has a low to moderate mineral 
resource potential (fig. 2). 

Most of the geochemical anomalies in the stream-sediment and rock samples 
are isolated in their occurrence, are low in value, and have no known geologic 
source. One cluster of barium, lanthanum, yttrium, and tungsten anomalies is 
present in the streams draining into South Apache Creek. Although tungsten 
occurrence is indicated for this area , our mapping did not locate evidence of 
mineralization in the Precambrian rocks in these drainages. Comparison with 
other tungsten-bearing Precambrian rocks elsewhere in Colorado (Tweto, 1960; 
Heinrich, 1981) suggests that large inclusions of talc-silicate gneiss or 
amphibolite in the Precambrian granite gneiss are a likely source for the 
tungsten. Detailed mapping would be necessary to establish the location of 
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the mineralized rock in the area of the stream anomalies. The mineral 
potential for tungsten assigned to this area is therefore low to moderate. 

There is no known geological evidence for nonmetallic resources, oil and 
gas, coal, geothermal resources, or other energy-related commodities within 
the WSA. 
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STUDIES RELATED TO WILDERNESS 

Under the provlsmns of the Wilderness Act (Pubhc Law X8-577, September 3, 1964) and related acts, the 
U.S. Geolo~cal Survey and the U.S. Bureau of Mmes have been conductmg mrneral surveys of wilderness and 
pmn*t,?Je sreas. Areas officmlly deqgnated as “wlldemess,” “wdd,” or “canoe” when the act was passed were 
mcorporated mto the Natmnal Wilderness Preservatmn System, and some of them are presently bemg studied. 
The act provided that areas under conslderatmn for wlldemess desxgnatmn should be studxd for satabIlity for 
mcorporatv.m ,nto the Wilderness System. The mmeral surveys constztute one aspect of the suitabIlity studies. 
The act dmects that the results of such surveys are to be made ava,labIe to the publlc and be submztted to the 
Preszdent and the Congress. Thxs report &sasses the results of a mmeral survey of the Spamsh Peaks Wxldemess 
Study Area, San lsabel Natmnal Forest, Huerfano and Las Ammas Counties, Cola. The area was established as a 
wlldemess study area by Public Law 96-560, December 22, 1980. 

MINERAL RESOURCE POTEXTfAL 
?JRd?.fARY STATEMENT 

A geologzc and geochemzcal mvestlgatmn and a survey of nunes and prospects have been conducted to 
evaluate the mmeral resource potential of the Spamsh Peaks Wilderness Study Area, Huerfano and Las Ammas 
Countxes, m south-central Colorado. The study area IS underlam by sedimentary rocks of Paleozoic to Tertxary 
age ~Johnson, 1969). Stocks and dzkes were emplaced between 20 and 25 m.y. ago (Smith, 1979) formmg East and 
West Spamsh Peaks and the Whxte Peaks. 

Moat of the study area lacks slgmdcant geochenncal anomahes and has a. low mmeral potentaaL Anomalous 
cmcentratmm of gold, slher, copper, lead, and zxnc m the rocks and dramage basma m the mamty of the old 
mmes and prospects on West Spamsh Peak mdlcate a moderate potenhal for small mmerabzed vans m tbzs area. 
Orebeanng vemlets have been worked m the past, pnmar~ly for sxlver and lead; however, the sparsxty, small sme, 
and low grade of the vems dmnmsh them sxgnxflcance. 

The depth of several thousand feet at whxh coal may underhe the surface rocks of the study area makes it > 
a reso~vce with httle hkehhood of development. The potentml for ml and gas appears low because of the 
apparent lack of structural traps and the mtense ,gneous actlnty m the area.. 

INTRODUCTION 

The Spamsh Peaks Wlldemess Study Area covers 
about 19,570 acres of the San Lv&el Natmnal Forest m 
south-central Colorado (fig. 1). The study area IS m 
the westernmost part of the Great Plans, bordermg 
the eastern foothxlls of the Sangre de Cnsto Moun- 
tams. Eleoatmns range from 13,626 ft on the summ,t 
of West Spamsh Peak to about 8,400 ft m the western 
part, near Cuchara. The east half of the study area 1s 
characterized by rugged ternan m which the land and 
dramages slope radmlly away from East and West 
Spamsh Peaks. The pnnc,pal dramages are Wahatoya 
and Trqilla Creeks. In the west half of the study area, 
the ternam IS less severe. The major dramages are the 

north-flowmg Chaparral and Echo Creeks. North, 
Middle, and South White Peaks (elevatmn 10,446 it) 
are near the west boundary of the study area. 

Colorado Bghway 12 and the Cucharas River 
parallel the study alea on the west. U.S. Forest 
Service Route 415 and the Apishap, River parallel the 
southern margm. Secondary ma& are sparsely located 
new the bamdary of the study area. 

Detaxls of the geology of the study area (Budding 
and Lawrence, 1983b3 and the results of the 
geochemm.l survey (Buddmg and Lawrence, 1983a) are 
presented as separate maps of the Spamsh Peaks 
W~ldemess Study Area. Only the aspects of the work 
pertment to resource apprawal are mcluded here. No 
geophysxxl work wa9 done. 
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GEOLOGY 

Sedzmentary rocks, Palwzo,c to Tert,ary m age, 
crop out near the Span,sh Peaks. In the western part 
of the study area, these include sandstone, shale, 
limestone, sltstone, coal, and conglomerate from the 
Upper and Lower Cretaceous Dakota Sandstone upward 
through the Paleocene Pmson Canyon Formatmn 
hhnson, 1969). Most of the se&mentary rocks are 
mcluded in the Eocene sandstone, s,ltstone, clapstone, 
and shale of the und,ffere=t,ated Cuchara and 
Huerfano Formatmns (Robinson, 1966; Scott and 
Taylor, 1975). 

The sedimentary mcks were Invaded by the 
grate porphyry of East Spamsh Peak 21.7kl.O m.y. 
ago (Stormer, 1972); th,s event was closely followed by 
the mtrumon of the compos,t,onaUy s,m,lar grarute of 
North, M,ddle, and South Wh,te Peeks. The core of 
East Spmnsh Peak was then Intruded by porphylltx 
granodior1te. The syenodior,te of West Spa,sh Peak 
was emplaced 22.9*2.0 m.y. ago (Sm,th, 1973) and 1s 
composed of several compas,t,onal var,et*es of sye=G- 
dmnte. A large aureole of metamorphosed sedi- 
mentary rocks surrounds the body of syenorlonte. A” 
,mpress,ve SW- of ramal dikes, havmg trends related 
to stresses developed around the West Spmush Peak 
dunng magmat,c act,v,ty, ,s found ,= the study area. 
Four rad,el d,kes south of the peaks range ,= age fmm 
22.4f3.1 m.y. to 28.5+5.0 m.y. (Sm,th, 1973). The 
compos,tions of the radml d,kes vary from trachyte to 
aug,teplagmclase lamprophyre; most are trachy- 
andeute porphyr,es (Sm,th, 1977). 

All known workmgs 1” the study area are found ,n 
the zone of contact-metamorphosed sed,mentary m&s 
surro”ndlng the west Spamsh Peak intrus,ve. 
Mmerahzed veinlets along a shear zone trending N. 
65' E. have been worked ,= the Bulls Eye Mine on the 
north s,de of West Spamsh Peak (fig. 2). Quartz ve,m 
bear argentxferous galena, tetrahedmte, chakopynte, 
and sphalente, assocmted w,th s,dente, calate, and 
bamte. Two mines on the eastern s,de and southeast- 
ern s,de of West Spamsh Peek (here named “Mme 1” 
and “Mine 2,” fig. 2), along w,th warlungs on several 
r,dge tops, ,nd,cate areas of past mimng act,oltp. Ve,n 
material here is s,m,l,ar to that found at the Bulls Eye 
Mine (Kluender, 1983). 

T=e total productmn pnor to 1906 from the 
mmes on West Spaush Peek rnag 168 oz of gold, 1,176 
OS of salver, 92 lb of copper, and 1,067 lb of lead 
(Vanderwilt, 1947). Placer gold was reported by Hills 
(1901) from streams tributary to Wabatoya Creek and 
the Apishapa River. H 1932 and 1934, a few ounces of 
placer gold was produced from the north s,de of the 
study area. Four to=s of lead-s,lver ore v,as shipped 
fmm the study area m 1934 and 1935 (Vanderw,lt, 
1947). 

No workmgs are exten.v,ve, although at the Bulls 
Eye M,=e the ve,n 1s traceable mare than 0.5 m, along 
stake and about 2,000 ft vert,cally above the ma,,, 
workings. In the Bulls Eye Mme adit accessible at the 
t,me of th,s study, the van ,s 6-12 ,n. w,de; a ve,,, 

sample taken at the face of the adit contained 0.026 
ozfton gold, 2.2 ozlton s,lver, 2.28 percent lead, and 
4.40 percent Z,=C (Kluender, 1983). Mnmr amounts of 
copper and ant,mony were alsb found m a few of the 
samples. 

Mnung and exploratmn act,v,ty 

No act,ve ml-g or exploratmn efforts were 
underway ,= 1982. Records and patented mmmg 
clmms on the Bulls Eye Mine, Mine 1, and along t,vo 
ridges on West Spamsh Peak are filed w,th the U.S. 
Bureau of Land Management. There has been recent 
dnlling for petroleum or for carbon dionde lust south 
of the study area boundary, ,n the Ap,shapa R,ver 
dramage. Most of the land w,thin the study area IS 
currently under 011 and gas lease applicatmn. 

GEOCEEMICAL. SURVEY 

To -1st the assessment of the mmeral resowce 
potentml of the study area, a geochemwal survey was 
made, ut,liz,ng stream-sechment, panned-concentrate, 
and rock samples. Each sample-rock, stream 
sedment s,eved to lespthan-SO mesh, and the non- 
magnetxc heavy-mmeral fractmn of the panned 
concentratewas analyzed sem,q”ant,tat,vely for 31 
elements “slug an ophcal em,ss,on spectrograph. 
Add,t,onal analyses for gold, b,smuth, ant,mo”y, 
arsa,c, z,=c, and cadmmm by atom,c absaptmn and 
for ur~um by fluonmetry were made on the rocks 
and stream se&ments. 

The ma,or,ty of the gwcheuucal anomalies were 
found m the v,c,mty of the old work=,gs on West 
Spamsh Peek. Table 1 descr,bes the samples ,= the 
mmerabzed areas and hsts the,r elements present ,n 
anomalous concentrat,on-pr1mar11y lead, zmc, rulver, 
copper, and m,n~r gold. The rock samples that are not 
asaomated w,th the mmes were collected from ridge 
to=s in the northern and eastern parts of West Sparush 
Peak. 

No gold was detected ,= the samples from 
tnbutames to the Ap,shapa R,ver and Wahatoya Creek, 
contrary to early reports by Hills (1901). 

ASSESSMENT OF MINERAL RESOURCE WTKNTIAL 

The mmerahzed areas ,= the study area are 
assocmted w,th “ems ,= the aureole of metamorphosed 
sedimentary rocks surroundmg the West Spzm,sh Peak 
mtrus,ve. The vew are present near the contact w,th 
the ,ntrus,ve mass, and many are associated with shear 
zones. The mmerabzed vanlets are few and low m 
grade; therefore, a moderate @en&d for small 
depos,ts of lead, z,=c, copper, sliver, and gold is 
ass,gned to those areas pronmal to the old workmgs 
and to other m,neralized or anamalous areas as 
mdicated : mdicated m figure 2. 

MOSl Most of the study area lacks slg=xficant 
snomahes related to anomahes related to metallx depos,ts. coal may 
underbe tL- I, underbe the study area, but only at a depth of several 
thousand feet; thousand feet; therefore, ,t ,s a resource that has httle 
likehhood of < likehhood of development. The ml and gas potentml 
likewise a likewise appears low because of the apparent lack of 
stl-“ctmd structural traps and the ,gneous act,v,ty ,= the area. 
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Table l.-Chemically anomalous samples from West Spanish Peak 

[Sample: SS, stream sediment; PC, panned concentrate; R, rock chip; X indicates anomalous concentration] 

Sample 
no. kg Bi C” l-lo Iii Pb 2n As A” Cd co Sb sn Sample description 

SP-35-ss---- x 

SP-35-PC----- 

SP-37-ss---- 

SP-37-PC----- x 

SP-28-R----- x 

SP-146-R---- x 

SP-539B-R--- X 

SP-559-R----- 

SP-122-R----- 

SP-lSO-R----- 

SP-524-SS,PC- 

SP-lSS-R----- 

SP-159-R----- X 

SP-IQ-S---- x 

SP-52-SS,PC-- 
SP-162-R----- x 
SP-164-R---- 

x x x 

x 

x x 

X 

x 

x 

X 

x 

X 

x x 

x x 

X 

x 

x x 

x 

X 

x 

X 

X 

X 

X 

x 

x 
x 

x 
x 

x 

x 

X 

x 

x 
x 

x x 

X 

X 

x x 

x x 
x x 

x 

X 

X 

X 

x 
X 

X X 

x x 

x X 

X X 

X 

X 

X 

Prom drainage directly below Bulls Eye 
Mine. 

Da. 

Prom larger drainage basin farther below 
suns Eye lane. 

Do. 

Channel sample of vein SouSe at Bulls 
Eye Mine. 

Cossan from prospect on ridge. 

Prom iron-stained shear zone in syeno- 
diorire on ridge. 

Iron-stained syenodiorite containing 
sulfides, from ridge. 

Iron-stained syenodiorite from ridge. 

Hornfels containing sulfides, from 
ridge. 

Prom drainage below Mine 1. 

Iron-stained hornfels containing pyrite 
bOXwork, Mine 1. 

Sulfide-rich syenodiorice from dump 
below Mine 1. 

Iron-stained hornfels containing 
sulfides, from dump below Mine 1. 

From drainage below Mine 2. 

Channel sample from Mine 2. 

Iron-stained, sulfide-rich rock and 
gossan from dump below Mine 2. 
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PAMPHLET 

MINERAL RESOURCE POTENTIAL OF THE BUFFALO PEAKS WILDERNESS STUDY AREA, 
LAKE, PARK, AND CHAFFBB COUNTIES, COLORADO 

BY 

D. C. Hedluud and G. A. Nowalan, U.S. Geologlczd Survey 
and 

R. H. Wood, II, U.S. Bureau of Mines 

STUDIES RELATED TO WILDERNESS 

Under the provwons of the Wtlderness Act (Pubhc Law 88-577, September 3, 1964) and the Jomt 
Conference Report on Senate B111 4, 88th Congress, the U.S. Geologxal Survey and the U.S. Bureau of Mmes have 
been conductmg mineral surveys of wlderness and prmutwe areas. Areas offlcmlly destgnated as “wilderness,” 
“wild,” or “canoe” when the act was passed were mcorporated mto the Natmnal Wilderness Preseroatmn System, 
and some of them are presently bemg studled. The act provided that areas under conslderatmn far wilderness 
deslgnatmn should be studled for suztabllzty for mcorpmatmn mto the Wxlderness System. The mmeral surveys 
constitute one aspect of the smtablhty studies. The act directs that the results of such surveys are to be made 
wallable to the pubhc and be submxtted to the Presxdent and the Congress. Thus report dxxusses the results of a 
mlneral survey of the Buffalo Peaks Wilderness Study Area, Pike and San Isabel Natmnal Forests, Lake, Park, and 
Chaffee Countles, Cola The area was estabhshed as a wlderness study area by Pubhc Law 96-560, December 22, 
1980. 

MINERAL RESOURCE POTENTIAL 
SUMMARY STATBMBNT 

Dunng 1981 and 1982, the U.S. Geologxal Survey and the U.S. Bureau of Mines conducted field 
mvestlgatmns to evaluate the mmeral resour~ potential of the Buffalo PeaRts Wxlde-ness Study Area. l&z study 
area encompasses 57,200 acres (about 89 ml 1 of the Pike and San Isabel Natmnal Forests m Lake, Park, and 
Chaffee Couutles, Cola 

There are SIX separate areas (A through F) having mmeral resource potentx.1. Area A, along the northeast 
margm of the study area has a moderate resource potential for solver m base-metal vems and bedded replacement 
deposits. WIthIn area A a small zone near Weston Pass has a high potentml for sliver resources m vems. The 
northwest part of the study area (area B) has a low to moderate potentxal for szlver and gold resources m quartz- 
pyrite “ems. Most vems occur outsIde the study area. Area C IS along the southwest margm of the study area, 
and has a low to moderate potentml for sliver and gold resources m quartz-pynte vems. Most vems occur outslde 
the study area. In addltmn, area C has low potential for uran,um resowces m veins. Area D has an ldentlfled 
uramum resource and a low to moderate potentxal for addltmnal uram”m resources m uramferous laspercuds m the 
Sawatch Quartzlte along the southeast margm of the study area. In the rest of area D there IS a low to moderate 
resource potentml for lead and barlte UL fault controlled deposits. Wlthin alea D a small zone along the northeast 
side of the Mlddle Fork of Salt Creek has a low to moderate resource potential for sxloer m vem deposits. 
Anomalous amounts of barwn (2,000-10,000 ppmJ and lead (30-1,500 ppml were discovered by the geochemical 
samplmg of stream sedxments ,n areas E and F along the east margm of the study area. Howeoer, no bedded 
replacement or vem deposxts of barlte or galena were observed durmg geologic mappmg, and therefore a low to 
moderate resource potentml IS assIgned for barlte and lead m areas E and F. The SIX mmerahzed areas are 
largely related to fault systems and to Laramxde u,bus,ve actwty. 

There 1s bttle or no lndlcatmn of 011 or gas, or geothermal energy resources m the study area. 

BVl’RODUCTfON reached on the north by U.S. Forest Servrce road 425 
along the South Fork of the South Platte Rwer and 

Locatmn and geographic settmg over Weston Pass (altxtude 11,921 ft) Into Big Umon 
Creek an the west. To the south, the study area 1s 

The Buffalo Peaks Wilderness Study Area occu- 
pzes 57,200 acres (about 89 ml21 wlthm the Pike and 

accesszble from the Qtero aqueduct lme and the Len- 
hardy cutoff road. To the west, the Arkansas River 

San Isabel Natmnal Forests ,n Lake, Park, and Chaffee and U.S. H@way 24 pro-de access to the Fauxmle 
Countws of Colorado (fig. 1). The study area 1s Forest Sermce Road 200 and the Buffalo Meadows 
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tra,lbead along Foum~le Creek. The Low Pass Gulch 
road leadmg north from Gramte and extendmg over 
Yankee Blade H,ll mto Iiayden Gulch, prowdes access 
to the gold m,nes of the Gramte d,str,ct. On the east 
side of the Mosqu,to Range the n,,meroas s,de roads 
such as the Buffalo Sprmgs and Salt Creek roads that 
branch off from U.S. H,ghway 285 provide access to 
the southeastern part of the study area. 

The study area IS w,th,n the Mosquto Range, a 
ma]or dw,de that separates the Arkansas Rwer and Its 
trlbutames from South Park and the tr,butar,es of the 
South Platte to the east. Elevat,ans of peaks range 
from 12,892 ft on South Peak near Weston Pass to 
13,326 ft on West Buffalo Peak. The Arkansas R,ver 
valley, wh,ch ,s along a ma,or r,ft structare that 
separates the &watch Range on the west from the 
Mosqmto Range to the east, has elevatxms that range 
from 8,200 to 8,830 ft. 

The Mosquto Range IS located structurally on 
the Id. 30’ W.-stnkmg east flank of the faulted 
Saaatch mt,c,lne (Tweto, 1975). The antldme has-a 
care of Precambr,m ,g,,ea-1s and metamorph,c rocks 
and an east ilank of eroded Paleozo,c strata. Paleo- 
zox strata d,p 25’-30’ E. 

Present and prev,ons stud,es 

Present :nvest,gat,ons by the U.S. Geoiog,cal 
Survey and the U.S. Bureau of Mmes mcluded mappmg 
ax area of about 125,000 acres ,I, and around the study 
area. The U.S. Geologxal Survey ,nvest,gat,ons I,,- 
&de geolagx mappmg at a scale of 1:50,000 (Hed- 
hmd, I,, press), an aeromagnet,c survey (Hedluna, I,, 
press), and a geochenncal samphng of rocks. stream 
sed,ments, and sprmg water (NowIan and Gerstel, ,n 
press; Nowlan and others, m press). The U.S. Bureau 
of Muxes has renewed past and present mmmg 
actwlty, and the numerous m,nes and prospects of the 
study area were exammed and sampled by Wood 
11983). Dumg the penod of th,s study no actual 
m~mng was observed, although prospectmg and clam 
St&q act,vatms m the v,c,n,ty of Weston Pass and 
along Unmn Gulch were noted. 

Previous geologx stud,es m the study area 
mclude the reconnassance maps by Tweto (1974) and 
Scott (1975); both maps are at a scale of 1:62,500. 
More detaIled work includes the report on the geology 
of the Weston Pass mlnmg d,str,ct (Behre, 1932); a 
descnptmn of the gold ve,ns I,, the Gramte d,str,ct by 
E. C. Eckel kmpub. data. 1932) and J. C. Hersey 
(unpub. data, 1982); and varmus maps and descr,pt,ons 
of the Salt Creek uramferous ]aspero,ds that were 
submItted to J. V. Dodge, owner of the Bronoc-Lady 
Elk cla,ms by C. M. Armstrong (wntten commun., 
1977, 1978) and Jack D, March, and Edward Duke 
(wnttcn commun., 1979). Productmn records for the 
Founmle dlstrrct are from Vanderwlt (1947). 
Radmactlve mmeral occurrences lust south of the 
Buffalo Cteek area and at the Josephme mmes are 
reported by Nelson-Moore and others (1978). 
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GEOLOGY 

The Mosquito Range, wh,ch 1s contmuou w,th 
the TenmIle Range north of Weston Pass, 1s a part Of 
the N. 30° W.-stniung east flank of the large, h,ghly 
faulted Sawatch antxhne (Tweto, 1975). Precambr,an 
,gneous and metamorph,c rocks compr,se the co~‘e of 
th,s ant,cl,ne, and east-d,ppmg Paleozo,c strata along 
the east s,de ot the Masqu,to Range represent the 
eastern 1,mb. 

Precambrnn rocks compr,se a httle more than 
three-fourths of the outcrop area and ,nclude older 
Proterozo,c m,gmatlte, amph,bohte, and granod,or,te 
group cf rocks that 1s Intruded by younger Proterozo,c 
Y gramtlc rocks. The nnlgmat,te m the Gran,te d,s- 
tnct I., probably p;rt of a sy~farnal =&‘UC~CIP ba.,mg 
an aual plane that >nzkes :1. 70’ 0. zrd 3ho.w c,os,,>c’ 
to the .uest-suurhwest. The mmerahzed faults ind 
rdyohte dlkcs w,th,n l.t.15 mlgmatltK glx?lSS are 
approxunately conio,ma.bie to the fonatmn u*,tnm the 
gne,ss. 

The Pnleozo,c strd~a mclude the ,amb:r,an 
Sawatch Quarrz,te, about 150 ft thxck; the Orduv,c,an 
Ms.mtou Dolomite, about l9C-230 ft thick; th= Ordo*?- 
clan Hardmg Sandstone, as xnuch as 50 ft th,ck; the 
Oraov~,an Fremont Dolam,te, about 90 ft thxk; the 
Devomza and Lower M,rs,ss,pp,an(~) Chaffee Group 
with ax aggregate th,cknnsss of about 100 ft; the Lower 
M,ss,ss,Pp,an Leaav,lie Limestone, about 140 ft th:c’q 
and rbe undwrdcd Pennsv!van,a.n i%lden arm Mmtum 
Farmatmns that are about 7,700 ft rhlck. SOIIX 
formatmns sre absent due to normal faultmg, such as 
m the v,cnutv of Weston Pass, where the Ordovlaan 
Fremont Dolom,te and beds of the Chaffee Group are 
absent. Numerous d,sconform,tres separate the lower 
P&ozo,c formations; the Cambrmn Sawatch Quartz- 
,te thms appreciably to the southeast of the study area 
and ,s absent through nandepos,tn,n or eros,o,, ,a the 
v,cz,ty of Trout Creek Pass. Sim,larly, the Ordovr 
aan Harang Sandstone thms northwest of Trout Creek 
Pass. Vuggy ana locally sll,c,fxd beds of the M,ss,s- 
s,pp,an Leadwlle Limestone are host far some of the 
bedded replacement ore bodies ,I, the Weston Pass- 
Unmn Gulch d,str,cts. In places, the dolonntlzatmn of 
the Leadwlle Lmestone to form ‘aeora-stnped’ rock 
was probably an ,mportant factor for mcreasmg poros- 
lty and prov,drng s,tes for later ore deposlt,on. 

Laram,de ,,,trus,ons x,&de a small b,ot,t,c rhyo- 
hte plug (61.4+2.2 m.y. old; dated by potassmm-argon 
method) along the east s,de of Rough and Tumblmg 
Creek and th,,, rhyohte d,kes (65.3~2.4 m.y. old; dated 
by potass,um-argon method) ,,, the Grante d,str,ct 
(R. F. Mawr, and others, wnttero cornrun., 1083). 
Other, and probably later mtr”sxms of rhyohte d,kes, 
m the wcrntty oi Faurm:le Creek, are of Olzgocene(?) 
age. 

Depoxts of Tertmy and Quaternary age mclude 
the th,ck (1,500-ft) sequence of Ohgocene (34-m.y.- 
old) volcamc rocks ,n the Buffalo Peaks area, the 
Mmcene and Plmcene Dry Unmn Formatmn and the 
diverse colluv~um and glacial depos,ts of Quaternary 
age. The Buffalo Peaks Andemte overhes the crystal- 
rich ash-flow tuffs of the Oligocene Badger Creek 
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Tuff, but u1 places the ash-flow tuffs and assoc,at=d 
lahartc brecaas are mtercalated wth the lower 
andeslte flows. 

Faults have had an unportat ,“flue”ce on the 
1OcahzatIon of mineral depos,ts. Thhe s,lver-bearmg 
has=-metal “ems of the Weston Pass-Umo” Gulch 
dastncts are along a branched fault system that is 
coexte”s,ve w,th the large West,,” fault Some oi 
these faults displace older “ortheaststr,k,“g faults 
that are not mmerahzed. The quaztz-pyrite-gold- 
towmalme ve,“s of the Grant=-Two B,t d,str,cts 
wxupy closely spaced east-northeast-stnkxng faults u1 
mtgmatlte. In area C (f,g. Z), along both s,des of Fom- 
“xl= Creek, the quartz-pp,te-gold ve,“s are co=xt=,,- 
s,v= w,th north-northwest-strtk,,,g fault systems that 
show evidence of repeated movement. The uran,f=rous 
lasperolds at the Parkdale ,ro,, pit are probable hydro- 
thermal ve,n and bedded replacement depas,rs that z.e 
locahzed along fractures and small faults ,” the 
Sawatch Quartz,t= and 
gramte. 

underlymg Precnmbr,a 

GEOCHEMISTRY 

Geochem,cal samphng was done dunng June and 
July of 1982 (NowIan and Gerstel, ,” press; Nowlan a,,d 
others, 1~1 press). Samphng density was about cne s,te 
per square mile. At each site, where poss,bl=, streain- 
sednnent, stream-water, and two panned-concentrate 
samples were collected. Spring water was sampled 
where spr,“gs were encountered. Totals of about 80 
stream-sed,ment samples, 160 panned concentrate 
samples, and 100 water samples were collected. 

Stream-sedunent samples were analyzed for 31 
elements by emx.s,o” spectrography (Grimes and 
Marranzmo, 1968) and for arse”,c, z,“c, cadtnium, 
bismuth, and antimony by a mod,f,cat,on of thr 
atom,c-absorpt,on-spectrograph,c method descr,bed by 
Vlets (1978). Water samples were analyzed for about 
25 const,tutents usmg methods outl,“ed by F,ckl,” and 
others (1981). One pamed-concentrate sample from 
each site was panned unt,l black mmerzls started to 
leave the pan: th,s concentrate was sub,ected to a 
series of heavy-mmersl and electromag”et,c sep‘lra- 
tlons In order to obtam a heavy, “onmagnetlc frac- 
tmn. The heavy, “a”magn=t,c sample was pu,ver,z=d 
and analyzed for 31 elements by em~ssm” spectrog- 
raphy. A second concentrate from +ach s,te lvas 
panned unt,l the l,ght-colored, l,ght-we,ght m,nerals 
were gone; the entire sample was the” puger,zed and 
a 10 g portlo” was analyzed for gold by atom,c- 
absarptlon spectroscopy (Thompson and others, 1968). 

Elemental values at the 90th perce”t,le or 
greater are generally cons,dered anomalous for tne 
study area, and elemental values betwer” the 75th and 
90th percent,les are considered h,gb (tab:= 1). Some 
elements, such as sliver, molybdenum. and t,” I” 
stream sedtment or b,smuth and vanadmm ,” “onmag- 
“et,= heavy concentrates, were detectable ,” so few 
samples that any detectable amount ,s co”s,dered 
anomalous. Geochemwal patterns are mow s,gn,f,cant 
than smgle-sxte, smgle-element anomahes. Elemental 
patterns that roughly camc,de wth areas of know” 
mlnerdlzatlo” are s,gn,f,cant, =spec,ally ,f the 
elements gwmg the patter” are elements irnown to be 
part of the mmerahaatmn. The comc,de”ce of pat- 
terns of many vawbles, even ,” areas of no know” 

mmPrahzat,on, IS also slgmficant. Nowlan and Gerstel 
h press) summax,zed the geochem,cal assoc,at,om 
and ciasslfied parts of the study area as bemg h,gh 0,. 
SAPX”SIO”S 1” V~X”XLS elements (see table 1 of them 
report). 

S,g”Iflc=“t geochemlcal patterns are evtdent ,” 
five general areas (see table 2): Weston Pass-Unto” 
Gulch d,str,cts (area A, f,g. 2); Gran,te-Two B,t d,s- 
tr,c:s lazea B, fig. 2); Fowm,l= Creek-Buffalo Peaks 
d;str~Ct* (%=a C, fig. 2); southeastern part of the study 
area (areas D and E, fig. 2); and ~II the vlc,n,ty of the 
Laram,de rhyohte stock between Rough and T,m,bl,“g 
and W,llow Creeks (area F, hg. 21. Statlstxcs for 
analyses of stream-sed,ment and panned-concentrate 
samples are shown ,” table 1 (thx report). 

The geochem,cal stud,es show that, ,” general, 
the geochem,stry of var,ous parts of the study area 
refiecr known m,“erallzat,on 111 adjacent areas outs,de 
the study area, even though elemental co”ce”trat,ons 
generally seem low for be,ng adlacent to know” mmer- 
ahzed areas. Stream-sed,me”t samples from the 
Weston Pass-Umo” Gulch d,str,cts (area A, fig. 2) are 
anomalous 1” arsenic (>5 ppml, cadmmm (>0.9 ppm), 
lead (> 100 ppm), and zznc (> 140 ppm); th,s anomaly ,s 
compat,ble w,th Its pronm,ty to the sliver-bearmg 
base-metal ares of the Weston Pass-Umo” Gulch 
dlstrlcts. 

Stream-sed,ment samples from the v,cln,ty of 
the Gran,te-Two Bit d,stncts (area B, hg. 2) have 
anomalous amounts of cadmmm (>0.9 ppm,, manganese 
(> 1,500 ppm), mckel 020 ppm), uran,um (>21 ppm), 
and Z,“C 0 140 ppm); pa”“ed concentrates from the 
v,c,mty of area B are anomalous ,n tungsten (>70 
ppml. Stream-sediment and samples from the v,c,“mty 
of d~ea B are h,gh ,” ars=“,c (5 ppm), copper (50 ppm), 
and lead (100 ppm); panned concentrates from the 
same area are high ,” boron (15-50 ppm), barnm, (500- 
1,500 ppm), manganese (1,000 ppm), lead (100-200 
PP”& and thorn”” (300-700 ppm). Gold was 
chem,cally detected “, several panned concentrates; 
the h,ghest value ,s 0.95 ppm. Th,s assocmtmn of 
elements ,” samples from the Gramte-Two Bxt 
d,str,cts ,s compatible wth the tourmalme-bearmg 
quartz-pyrite-gold Y=I”S of the dlstncts. 

Stream-sed,ment samples for the Fourm,le 
Creek-Buffalo Peaks d,str,cts (area C, fig. 21 have 
anomalous amounts of z,“c (>I40 ppm) and tm (detect- 
able at 10 ppm). Panned concentrates from a+ea C 
have anomalous amounts of capper (> 14 ppm) and 
molybdenum (10 ppm). In addltmn, stream-sed,me”t 
samples are high ,” copper 150 ppm), manganese (1,500 
ppm), “lckel (20 ppm), lead (100 ppm), and uranum 
(10-21 ppm). Panned concentrates from area C K= 
h,g” ,” manganese (1,000 ppm), lead (100-200 ppm), 
and thor”,m (300-700 ppm). Gold uas chem,cally 
detected ,,I several panned concentrates; the h,ghest 
value ,s 1.0 ppm. The assoaatm” ,s compatxble w,th 
the h,gh-temperature quartz-pplte-gold ve,“s along 
Fourm,le Creek. 

Area D (fig. 2) has uran,ferous jaspermds and 
several nlver-bearmg ve~“s. A patter” of anomalous 
baron (>50 ppm), molybdenum (IO-20 ppml, lead (Z-200 
ppm), and thornm, (>700 ppm) ,” paned concentrates 1s 
present ,” a area. that mcludes areas D and E (fig. 
2). Stream-sed,ment samples from areas D and E and 
v,cx”,ty are high 1” copper (50 ppm), manganese (1,500 
ppm), molybdenum (5 ppm or greater), mckel (20 ppm), 
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Table l.--~tistics for analyses of stream-sediment and panned-concentrate 

samples frcm the Buffalo Peaks Wilderness Study Area, Colorado 

[Leaders t---j indicate not applicable; dash L-j indicates Value of zero: 
N. element ~)t detected; L. elenent present in am"""t less than louer 

limit of dcternination: 6, element present in .%w"t greater than upper 
limit of detenlnatio"; valid, "unber of unqualified values. MinImum. 
maximum. mea". and standard deviation are for the unqualified data1 

Elment Minimum Ndximum Mean Standard Number of samples 
deviation deviation deviation deviation 

N L G Valid 

Stream sediments 

E?! 
2 : 3 3.000 5.170 1.8800 --- i; 4; l - 

as 150 7:: 409.000 128.0000 - - - i: 

I% 2 .2 2 9 2 .ooo 2561 .oooo .9760 5 - 51 - - - tz 

E", 10 5 30 70 28.100 9.480 11.3000 4.3800 - - - - - - 85 a5 

WI 5 7 5.500 1.0000 a1 - - Ni 5 3:: 14.000 7.3700 - - - a: 
Pb 75.800 48.3000 - - - 85 
S" :i 20.000 14 1000 2 

nl 200 

5:: 

150.000 104.0000 

:: 

1; : 2n 40 190 95.400 29 5000 - - - 2 

Nonagnetlc panned concentrates 

percent 

Fe .l 
MS .05 
ca 3 
Ti .l 
8 20 

sa 50 

se 2 
81 50 
co 10 
cr 20 
CU 
La 1:: 

Mll 200 
MO 10 
Yb 50 
Ni 
Pb 
SC 

io 

:5" 

2: 2:: 
Th 200 
V 20 
Y 100 
Y 200 
5r 2.wo 

: 
30 

15: 
10.000 

15 
200 

70 
200 

30 
2,ow 

2,000 
150 
loo 

1,5:00 
50 

.315 .389 

.332 .715 
11.800 6.660 

1.130 .637 
38.400 32 700 

724.000 1,790.000 

2.610 2.260 
100.000 86 A00 

17.800 17.100 
53.000 32.300 
13.300 5.680 

987.000 613.000 

699.000 370.000 
31.300 48.500 
59.500 13.600 
17.5w 7.070 

142.000 263.000 
22.700 5.460 

70 35.000 17.200 
1,500 600.000 394.000 
2,000 532.000 497.000 

200 38.600 41.500 
200 125.000 50.000 

~,OOO 877.000 390.004 
2.000 2,wo.ooo .ooo 

- 2 - 
- 20 - 
- - - 
- - la 

52 7 - 
- 5 1 

32 13 - 
75 - - 
61 1 - 
1 7 - 

36 27 - 
- - 8 

6; ; 1 
30 28 
70 - 1 

- - - 
_ _ - 

2: 7 - 

27 ; 1 
la 11 - 
71. 3 - 
_ - - 
- - 76 

76 
58 
78 

i”9 
72 

33 
3 

:: 
15 
70 

78 
8 

20 
a 

:," 

:; 
44 
49 

7: 
2 

NW panned c""Ce"trltes 

J!EE 
AU .05 4.7 .820 1.420 67 1 - 10 
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Table Z.--Partfal saxiq"a"t,tatl"e spectrograpb,c analyses, fire assays, and at~,c absorPt,on a"alyses of 

selectea samPles from the Buffalo Peaks Wilderness Study Area, Colorado 

[Source of data: "Sk%, U.S. D"rea" of Mines; US6S U.S. Geological Survey, PID, released data from private industry; 
N.A.. not analyzed, L, below limits of detection, -, not reported. converston factor 1 o&-Jo 5 34.3 g/t1 

- -- 
Locality source Of Mine Nllmber of Gold Silver copper Lead 2l"C 

NO. data samples ~cwtonl IPPI toz/ton1 lPwr (PPl (PPl (Ppal 
dhjO 
(PFJ 

Area A. (Includes parts of the Weston Pass and Union Gulch distrlctsl--SIver-bearing base-metal wes occur as beddlng replacement and 
fissure vein deposits in chiefly the Leadville Limestone. Prior to 1916 the total Ag productlon is estimated at about 125,oM) OL 
of which over half was from the Puby-Clnclnnati group of mines. Some veins were especially In Zn and Pb but the production 
fig"Pes for these metals are not known. There has been very little mining in these districts since 1918. 

2 USGS---- Ruby-Cincinnati group 2 L -7 300 5,000 7,000 N.A. 
L 300 70.000 30,000 

2, 3'. 4. 
--do---- Collin-Campbell------- 1 L :: K: 
IJSBN---- "erton Pass mines----- 11 dO.005 - <0.2-0.5 - 

1;; 15.ro 16,000 
N.A. N.A. 

e,=*7, 8 
Laverage) 

--do---- Union Gulch mines----- c.005 - <.2-.5 70 270 N.A. N.A. 

1 USGS---- Mines near Rich Creek 
d;agel 

L L 7 50 200 N.A. 
Camp9round. 

1 "SB,&-- ----do---------------- 
dagel 

c.005 - c.2 40 N.A. N.A. N.A. 

Area G. (Includes parts of the Granite--Two Bit dlstrtcts)--Au placers were d,scOVered in the vicinity of Granite in 1859 and the quartz- 
pyrite-gold veins on Yankee Blade Hill in the early 1860's. The total production value prior to 1878 has been variously 
est,mated at about $750,000 (E. G. Eckel. unpub. data, 19321 to 12,OOO.OW IJ. C. Hersey. written cornnun.. 1982). Probably the 
best production figure ranges from 65.000 to 97,000 oz of Au. M3st of the Au came fram the nnnes on Yankee Blade Hill and frcn 
the mines north of Lar Pass Gulch (Belle of Granite mine). Au productlo" after 1880 was ,ns,gn,flcant. 

--_- 
11 USGS---- Tvo Glt mine dumo----- 1 0.45 100 1.500 700 500 N.A. 

2w 700 500 N.A. i2 

11, 12 

4 
4 

4 

3 

3 

-do--- .lO 10 

“SBM---- 

“SGS---- 
“SBM---- 

Two Bit mine ' 
extenrton (trenchl. 

Two Bit Gulch 
distrjct mines. 

Granite tunnel dunp- 

‘.OOC 

1.7 
‘.005 

.201 

1.74 

<.005-.254 

21 

‘.2-d 

.15 

-do--- 

P,&-- 

USBM---- 

----do---------------- 

oiverse 14) mines of 
Yankee Blade Hill. 

Diverse mines of 
Yankee Blade Hill. 

khne 114 (Wood)------- 
The Belle of Granite 

mine dwnp. 

C.2 

.OB 

.B 

<.2-1.3 

.‘I 

60 120 N.A. N.A. 

200 2w L N.A. 
50 150 40 N.A. 

170 2,500 860 N.A. 

280 590 560 N.A. 

100 160 N.A. N.A. 

N.A. N.A. N.A. N.i. 
500 500 500 N.A. 

3 
6 2.0 
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7 -.,a,--- Hf"e ,&. 4-e-------- 1 
5 "SBM---- Free Gold. Yasemlte. ‘.005-10 

Hart,= Jane. hveFage~ 
8 --do---- Mines of Spring Creek 

d~gei 
<.005-.5 

9 --do---- Mines of upper Low c.005 
Pass Gulch. I average) 

IO -,,&-- ---do--------- l < .005 

.5 L 15 70 L N.A. 
<.2-.3 140 160 N.A. N.A 

<.2-.5 80 20 N.A. N.A. 

c.2 80 100 N.A. N.A. 

q.2 loo 100 N.A. N.A. 

bhnes I" Tie Ulch 

1. 2 -d&-e ""k"ou"--------------- 5 <.005-.016 - <.2-.2 - 25 N-4. N.A. 
1 averase~ 

!l.A. 

Area C. (Includes parts of the Founntle and Buffalo Peaks minfog districts)--The quartz-pyrite-gold veins along Fourolile Creek and 
extending to the Arkansas River have been extensrvely explored but most deposits are rmall and have yielded only rmall amounts of 

%7 p 45). 
The Little Annie group of mfnes probably produced 53 OL of Au fPw 1935 through 1937 and 39 oz of Ag in 1940 (Yandewilt. 

The other mines in the district are relatively wall, although there has been extensive exploration along the 
qua& ieins of the Bonanza-Midway claims. 

5. 6 --do---- JosePhlne ml"es------- 8 ‘.005 - ‘.2-.2 - 80 N.A. N.A. 1. 2. 6. 
1. 3. 

: 
USGS---- Oiviner Gusto No. I--- 

: 
.25 I. L L 

--oc---- Little Annie mine----- L L 20 70 : 
Y.A. 
N.A. 

4 "SEW--- Little Annie mine 15 C&05-.396 - , c.2 30 N.A. 200 N.A. 
group. 

1 USGS---- Bonanza-Mfdway claims 1 L L 2 50 L N.A. 
1 "SBM---- ----do---------------- 17 ‘.005-.058 - c.2 45 N.A. N.A. N.A. 

Area D. (Salt Creek wea wanfun)--Mineral ~ct~r~ences within the Salt Creek drea of the Fourmile and Buffalo Peaks mlnfng dfstrlcts. u 
MS ffrst dtscovered by J. brine In the m;d-ISSO's at the Parkdate lro" pit ,,ear the head of Middle Fork of Salt Creek. The " 
Is ,n D vugqy Jasperized ironstone and in Jasperized brecclas that probably formed by hot sprfng actfvfty. As much as 52 tons of 
uraoiferous Jaspercod was shipped to a ml11 *t Kifle, Cola. lhrs ore shipxent averaged In excess of 0.1 percent " 0 . NO other 
work was done on the property until 1976 when J. V. Dodge of Canon City, Oolo., acquwed the property and began a e ailed study aa 
of the prospect. As a result of this rmr,, (Z&I5 ft of rotary Or111 cuttings. geophysical studlen. and an open pit) an eSt,",ated 
resource of 4.000 tons per vertfcal fwt of " ore averag,ng 0.04-0.05 percent U30 was established in an area of 1,2W by 40 ft 
at the Parkdale iron plt. The thickness of this Peposlt is at least 3-4 ft as I" lcated by test pits and trenches. 'd 

1 USGS---- Parkdale Iron Pit----- 2 L L 5 30 2,000 287. 288 
L L L 50 3 .ow 

1 

4 

"SBK--- Parkdele iron pit 12 <.005 - <.2-.3 - 55 135 1,300 135, 36, 
and other prospects. 241, 243. 

--do---- Prospects of Middle Fork 7 c.005 - <.2-.5 - 60 N.A. N.A. N.A. 
of Salt Creek. 



and zmc (120-140 ppm). Panned concentrates from 
areas D and E and vunzty are high in boron (15-50 
ppml and manganese (1,000 ppm). Uramum 1s ~IIII- 
formly present m amounts less than the ,5th percen- 
t& (CO.5 ppml m stream-sednnent samples from areas 
D and E, but water samples from area E are anomalous 
m urauum (1.5-6.8 m~rograms per leer). 

Two geochemxal anomahes are present where 
there IS httle or n” evidence of mnung act,.,,ty. 
Panned ““ncentrates from area F (fig. 2), m the 
‘ncuuty of the Laramlde rhyohte stock between Rough 
and Tumbhng and Willow Creeks, have anomalous 
amounts of banurn (as much as 10,000 ppm) and lead 
(as much as 1,500 ppm). The panned concentrates are 
also snomsJow m chromium (> 70 ppm), ,r”n (>0.5 
percent), magnesium (XI.5 percent), molybdenum (>30 
ppm), mobuxn (>50 ppm), tm (>30 ppm), strontum 
0500 ppm), thonum 6700 ppm), tltamum 02 percent), 
and tungsten 0100 ppm). Stream-sedxnent samples 
from area F are anomalous m uramum (>21 ppm). In 
addltlon, stream-sed,ment samples from area F are 
high m arsemc (5 ppm), cadmmm (0.68-0.92 ppm), 
manganese (1,500 ppm), mckel (20 ppm), and zmc (iZO- 
140 ppm); panned concentrates from area F are htgh m 
boron (15-50 ppm), calcmm (15 percent), copper (10 
ppm), and manganese (1,000 ppm). Water samples 
from some sprmgs and streams around the stock me 
highly anomalous INowlan and others, m press). The 
waters contan concentrations of sulfate as h,gh as 
1,000 mg/l, copper as hxgh as 14pg/l, molybdenum as 
high as 15 

P 
g/l, cobalt as high as lO,ug,l, and mckel as 

hxgh as 1, OO,,g/l. 
The other geochemxal anomaly ,n a, area of 

11tt1e or no past or present mlmng actwty 1s m Buffalo 
Meadows (fig. 2) where molybdenum (30-150 ppm) and 
tungsten (100 ppm) m panned concentrates are anoms 
lous. The highest amount of gold m any sample from 
this study (4 7 ppm or about 0.13 “z/ton; was found I,, 
panned concentrate from Buffalo Meadows. Tb,s ge”- 
chemxal anomaly IS near a northllorthwest-str,klng 
fault m gramte. Isolated anomalous values “ccuz 
throughout the study area, but the comadence of h,gh 
gold, molybdenum, and tungsten m panned “once”- 
trates from Buffalo Meadows 1s probably the ,s”lated 
s”0m+ “f m”St consequence. 

In the v~cmzt~e~ of areas D, E, and F (flg. 2) are 
several areas of anomalous barmm (2,000-10,000 ppm) 
and lead (30-1,500 ppml values m panned concentrates. 
The barnm, and lead anomahes occur along or near 
faulted outcrops of the Belden and Mmturn Forma- 
tlons. The sliver values are low, less than 1 ppm. No 
bante deposes were verlfled by geologw mapplag. 

GEOPHYSICS 

A residual aeromagnetxc map (Hedhmd, m press) 
IS derived tr”m the U.S. Geolog,cal Survey aero- 
magnetxc map 11982) that 1s pubhshed at a scale of 
1:62,500. The survey was flown at an elevation of 
1,000 ft above ground along northeast-southwest 
oriented fhght hnes spaced 0.5 ml apart. 

The aeromagnetxc map shows the magnet,c 
expression of some of the mqor rock types m the 
study area. For example, an arc,,ate magnetw low of 
-103 to -253 gammas occurs ““er the rmgmatlte m the 
Gramte dlstrxct and a sx,,lar magnet,c low of +9 t” 
-129 gammas occurs over the mlgmat,te of the 

Goddard Ranch area. Low gamma values are also 
observed “ver the Paleozoic strata and Cen”z”,c 
valley-fill deposits. Strong posltlse anomahes of as 
much ss +400 and +570 gammas “CCUT over Precam- 
brlan tiontlc mtws~ons and the magnetite-ennched 
parts of the Sliver Plume gramtx rocks at the bgher 
devatlons. The rhyohte stock near the mouth of 
Rough and Tumblng Creek has no magnetx 
express~““. Sharply defined, closed, negatwe 
sn”mahes are locally palred with small p”s,twe 
anomahes over the has&x andesxte flows of West and 
East Buffalo Peaks. These dipoles probably mdwate 
the presence of negatively polarized flows ,n this area. 

The aeromagnetw survey did not mdrcate the 
presence of any hldden mmerahzed areas. Many of the 
magnetic s”“malles were checked on the ground w,th a 
Scmtrex SM-5l magnetometer, but the ground survey 
faled to reveal any correlation wth alteratxon zones 
or igneous plutons of possible Laramxde age. 

MINING DISTRICTS AND MINE RAIXZD AREAS 

SIX areas havmg mmeral resource porentmi (A-F) 
have been dehneated m the Buffalo Peaks W,lderness 
Study Area (fig. 2) These areas do not necessarily 
correspond to speclflc mmmg dlstrxts but do 
encompass areas of slmllar mmerallzat~on. The study 
area 1s wxthm, or ad]acent to parts of the followmg 
mlnm8 dlstncts: Weston Pass, Gramte, Buffalo Peaks, 
Fouxmle, Two Bit, and Upon Gulch (Henderson, 
1926). There are no actwe m,nes wthm the study 
area, but about 2,000 acres of the Buffalo Peaks 
Wilderness Study Area are covered by munng clavas on 
file wth the U S. Bureau of Land Management (Wood, 
1983). Table 3 s”mrnar,zes .nf”rmat,on about mmes 
and prospects I” the study area. The various mmeral 
~esotwces w,thln the descrxbed areas are d,scussed I” 
order from A t” F and not necessaly m order of 
decreasmg mmeral potential. 

Weston Pass-Uman Gulch dxstxcts (mcludes area A) 

The salver-bearmg base-metal vems of thu area 
(Bg. 2) are along the Weston fault zone that extends 
SoutheaSt along the South Fork of the South Platte 
Rwer at the northeast mwgm of the study area. Tins 
fault zone, of probable Laramlde and Phocene- 
Miocene age, mcludes the Weston-Buffalo Creek 
faults, numer”us branches of the Weston fault, and an 
older east-northeast-trendmg fault system. Area A 
extends sOutheast t” ~“rkmgs about 0.5 “11 south of 
R,ch Creek Campground. 

The Weston Pass-Urn”” Gulch dlstrlcts were 
actme from 1890 to 1902 wth a brxef period of 
renewed m,n,ng durrzg World War I. It is estnnated 
that the past productlo” value of $125,000 for the 
Weston Pass d,str:ct 1s eq”wa:ent t” about 125,000 “z 
of sxlvver; the value of the base metals 1s not know”. 
The Ruby-Ctncmnatl Group of mmes was the leadmg 
producer (about 30,000 “z of s~!veri followed by the 
Gates, Collm Campbell, and Payrock mmes. Most of 
the pr”duct,“n came from “x,dzzed ore bodies m the 

1The use “f trade rlames 15 for descrlptme 
purp”ses only and does not constttute endorsement by 
the U.S. Geologxal Survey 
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*one of supergene ennchment, gmerdly at depths 
of lesa than 300 ft (Behre, 1932). Cerusslte, anglesIte, 
smSm”mte, and hemxnor@te acre common mlnerels 
2” this oxidized zone that also contamed cerargyr,te 
and native s&a(?). The enrlched slloer ores from the 
Ruby-Cmcmnat~ mme averaged about 15 oz of sliver 
per ton, but some rxh pockets at the Payrock m,ne 
contamed as much as 35 oz of salver per ton (Behre, 
1932). Many of the enrxched supergene ape bodxes have 
been exhausted, most mmes are now caved or flooded, 
and the protores have only 0.1-0.5 oe of srloer per ton. 

The ore mtnerals occur as diasemmat~ons, rmg 
fiUings, and bedded replacement bodms wlthm brown, 
slliclfied fault breccias chzfly wlthm the Leadvalle 
Lmestone but also m the Mamtou Dolomite. Most 
fai,lts stnke N. 30”-40” W. and dip ZOO-55” NE, onder- 
grouod, overturnmg of the beds and thrust faultmg wes 
observed by Behre (1932, p. 62). Some of the sihcxfied 
shatter zones are as much as 8 ft wide. The hypogene 
ore mumrals mcluded sphalente, argentlferous galena, 
traces of chalcopynte, and probably arsenpolybaslte. 
Ores from the Ruby Tunnel contam as much as 1,500 
ppm arsen,c that ,s concentrated m a sliver-beanng 
stifosalt, such as the pearce>te-polybaszte group. 
Some of the sphalente-nch ores contam as much as 70 
ppm cadmrum. 

In summary, the northwest-stnkmg faults of the 
Weston fault system are favorable sxtes for further 
exploratx”“, especmlly where they mtersect older 
nortbeast-str&ang faults and carbonate strata. 

Gramte-Two B,t dmtrxts (mcludes area B) 

The mums anthm area B were among the earllest 
producers of gold m Colorado. Placer gold was dm- 
covered near Gramte m 1859 and the vem deposits on 
Yankee BIade Htll were explorted m the early 1860%. 
Most of the lode mmes were developed to depths of 
loo-380 ft m the orndlzed parts of the “em systems, 
and the veins were worked almost contmuously from 
about 1862 to about 1878. Thereafter, the nch lead 
and silver dmcoveries at Lead=& drew most of the 
mnxng actmty away from Gramte. r” 1908, the 
Grarute Tunnel Company was orgamzed and work 
began on a tunnel driven south from Low Pass Gulch m 
order to develop the vans of Yankee Blade Hill to a 
greater depth. The vans perslsted to depths of 500- 
800 ft below ground level, and as many as 19 “ems 
were cut by the adit over a dmtance of 2,054 ft U. C. 
Heney, wratten common., 1982). Numerous samples 
taken dormg th,s exploratory work mdxcated an 
average gold content of about 2 “s/ton, but some ore 
shoots averaged a much higher grade. 

The total past productlo” figures are largely 
est,mates and range from about 65,000 to 97,000 oz of 
gold. Most of this productlo” came from Yankee Blade 
Ii111 and from the Belle of the Gramte mmes between 
1862 and 137.3. The followmg table shows a breakdown 
of the productlo” figures for the prmclpaI mmea m the 
Grade dlstnct. 

The quartz-pyrite-gold veins are steeply dippIng 
and stmke predommantly N. 70”~80’ E. wlthin the PrP 
Cambrian migmatite. The veins are slightly dxscordant 
to the fohatlon m the mlgmatlte and occur m ewarm* 
on Yankee Blade Hill and there are as many as 19 “elm 

111 a 2,054-ft Interval. Some vems are aa much as 
3,000 ft long, l-3 ft wide, but show numerous pmch- 
outs along the strike. A few vems extend eastward 
into the study area but most are outside, wxthm 1 ml 
of the boundary. The gneusx and mtgmatlzed wall- 
rocks are commonly sllicxfied adjacent to the vems but 
the outer envelope 1s commonly altered to chlorite end 
sencrte. The vems have a relatively simpIe 
mmeralogy and have apprecmble amounts of pyrite but 
mmor amounts of galena (lead, about 900 ppm), 
sphalerlte (zmc, about 650 ppm), and chalcopyrite 
(copper, about 230 ppm). The gold to silver rat,” is 
abut 2.5~1 and the silver values range from about 0.7 
“z/ton to about 0.64 “z/ton. Tim gold values are 
highly vanable and range from 0.005 to 13 o&on; 
most vans from Yankee Blade Hill average about 1.7 
“z/t”“. Boron geochemlcal anomalies (50-200 ppm) 
are assomated with many of the veins and indicate the 
presence of tourmaline m many of the deposits. 

Mtne 
Est nmted ounces 

[troy) of gold 
produced 

Yankee Blade------------------- 23,000 
72~ Be, le of Granl te----------- 24,000 
~ge”ta------------------------ 9,600 
Robert George------------------ 4,300 
NRn year----------------------- 3,300 
wer H,ll-------------------- 3,300 
Washl”gt”“~~~~~~~~~~~~~--~~---- 2,800 
D.C.C.------------------------- 1,200 
Gopher----------------- --_ -- --- 960 
~~l~“r”la~~~~~~~~~~~~~~~~~~~-- 380 
Y”saIte-Keystone-------------- 350 
B and B------------------------ 400 
&ttle Jane-------------------- 46 

Total------------------ 64,635 

The quartz-pyrxte-gold veins are probably related 
to the mtrua,on of eastaortheast-e.tr~kJng rhyolite 
dikes durmg the Laramzde orogeny (potaesnun-argon 
age of dikes m 65.3r2.4 m.y., R. F. Marvm end others, 
wntten c0ml”un., 1983). At the YosemlteKeystone 
nnne, a rhyohte dike locally forms the south footwall 
of the vem, and about 2,200 ft south of the Belle of 
Gramte mme a rhyolite dike contains partltiy 
oxidized pyr,te cubes a few mllhmeters across. In the 
v,cnuty of the s,lver-bearmg veins at the Two Bit 
mme, a thin rhyolite drke is sheared along a velp, thus 
suggestmg some postdake minerahzatl"". 

I” summary, the quartz-pyrite-gold “ems of the 
Grmute dmtnct, whach 1s adjacent to the study area, 
are characterized by mtenmoe slIiclc and chIorltrc 
wallrock alteratron, the presence of anomalous boron, 
a relatwely low base-metal content, a gold to sliver 
rat,” of 2.5~1, and a spatial assoctatlon with rhyohte 
dikes. The gold content of the vellll) vale0 from 0.005 
to abo”t 2 o&on, whereas the afiver values renge 
from about 0.07 to abaut 0.64 “z/ton. The quartz- 
pyrite-gold vems crop ““t m&y within ml@=titiC 
gneiss ISI the Gremte dzstnct, duefly outslde of the 
study area. 

1-75 



-4*-- 
-d*-- 
-@-- 
-do-- 

-da.-- 

sw,t ,bP”t m n 
deep. 

swtr mnd pmspc~*---- 

serer.1 ma,, Ih,RI 
uld U”“C,S. 

Sewn, prospect 
2%~ trend Y 80. 

E. ,nta "IIB" i."k 
Trench ."d ,.u1t------ 

BDhll ,19x, 
p. 69-70. 73,; 

py$L. 
. . 

Blhre ma2 
p. 70. 731. 

wh 119% 
P. II. d. 



4 

5 

6 

I 

8 
10 

110 

II 

12 

“.*ae made WOYP. 
‘Kl”d‘ng tix 
“anut El,.*e. 
ibgcnta. Robert 
Gee;6e ear. 
mph. mh- 
"f, and otther 
malk .1ner. 

Fsan,te tm"P,---- 

The Belle Of 
Gnnlte. 

--do-- 

.-do--.- 

-do-- 

-da-- 

YUernYI *haftl. 
tunne,r. Ml**. *“a 
pmrpectl saw Of 
*hlCh *re CWld. A, 
lea,, rtgtlt dnel 
Ilaw had prcdurtlon. 

Tunnel trewir 5. w L. 
and II aboY* 
2.w *t 1o”g. 

,y,i; exten- --a---- Trench and caved 
,nc1,nc. 

1. 8. tstc, l”q.“b 
da& 1932,. 
J c. tttrry. 
;;;izp;: data. 

w. 

L 8. tcte, lunpub. 
data. 1932, 



____ --__ 
Parkdrle I-Jr PI: u. a--- open pw. trenctie* ml’ 

Of the BIOXO “UwlOYI PILllpeLt 
CW.l pltr. 

colllyco pmperty--- “. w. TW trewheI and 
2n. ;$rnu pInspea 

u$+Jlan--------- AS, m DolLI cut. Ihan l.d 
Pb. prorpct p,t. 

___- a* _-----_---- _ UJ -_---- Trench, *ha,tr* ano 
;m4~“’ pmrpcct 

__- 
r. H Amstm.“g 

,unput **ta. 
,917,. Jack 
DlWrcn, ana 
Ld*wd D”Le 
,“np”b ddtd. 
L9191 

llooe 

DC. 

“0 

- 
lOCC”rrence hide the rlldcmerr. 



Foumlle-Buffalo Peaks d,stncts (mcludes area C) 

The quartz-pyrxte-gold vems of this sea are 
localwed along north-northweststnlung faults that 
extend from Marmot Peak westward to the Arkansas 
Rwer and northward to Buffalo Creek; the southern 
hmlt 1s not shown (fxg. 2). Most of these vems extend 
less than 2 91 outsIde of the study axea. 

F’roductmn records are mamly from Vanderwxlt 
(1947, p. 45). Because the largest mm” m the 
Fourm~le dlstrlct 1s the Ltttle Anme, and most 
prospects are small, rt 1s mferred that the productxon 
figures ated by Vanderwllt are for the Little Anme 
*me. The Little Anme mm” operated from 1935 
through 1937 and pmduced about 78 tons of ore 
ywldmg 53.5 “z of gold. In 1940, the “peratlon was 
renewed but the productlon figures are unknown. 

The quartz-pyrite-gold fissure vems at the Little 
Anme mme and at mmes about 1.5 ml Southeast strike 
N. 40”-50” W., dip steeply to the southwest, and are 
persIsten* over a length of about 2,000 ft. The quartz 
“ems are branched, show abrupt pmc!wx,ts, are gener- 
ally less than 2 ft thick and locally are brecaated and 
have hematltlc alteratmn. Pyrite cubes as much as 0.4 
m. across are locally common, but specularlte, galena, 
sphalerlte, and chalcopyrlte are present m only sparse 
amounts. Fue assays for gold from the dump materm, 
at these caved mmes mdlcate gold values of 0.04-0.07 
ozlton; s,lver values are generally less than 0.2 “z/ton. 

Other metal “cc~rrences near the study area 
m&de: (1) Dmmes Gusto No. 1 mnx m the SW114 
sec. 7, T. 13 S., R. 78 W.--a ~“ssanued quartz-pp,te- 
gold vem that strikes N. 70 E. m a mrgmat,te lens 
wlthm gmmte. The vem IS about 35 ft long and 3 ft 
wde and contams about 0.25 ppm gold. (2) A ser,es of 
trenches and an adlt explore a N. 40” W.-strxkmg 
quartz vem m a. dmrlte plug along Buffalo Creek. 
Samples from thxs vem contamed as much as 0.07 “z 
gold per ton, 0.2 “z solver per ton, and 0.2 percent 
copper. (3) Josephme mm” group-A shghtly uramf- 
erous (1, 2, and 6 ppm eqwalent U 0 ) quartz-pynte 
“em strikes N. 60’ W. for 150 ft near t 3i e Oter” pump- 
mg statmn. The vem 1s most radxoactwe at the mter- 
sectIon with hornblende schzst xenahths m grant”. 
Fire assays mdwate less than 0.05 “z of gold per ton 
by frre assay and less than 0.2 “z of srlver per ton m 
“em samples. Other “ramurn-bearmg quartz-gold 
“ems m thu area have been reported by Nelson-Moore 
and others (1978, p. 364-365). Extensive prospectmg 
along the perldotlte porphyry dikes a few feet north of 
the Otero pumpmg statx”n road was for an mudentlhed 
mmeral occurrence, probably uranmm or elements of 
the platmoxd group. Some of the dikes are shghtly 
radmactwe, especially along the contact wxth grate, 
but the dikes do not const>tute a mamma resource. (4) 
Vans along TE Gulch-chiefly hematlte stamed quartz 
vans lust t” the north of area C (fig. 2) that strike 
northwest, cut Precambnan gmmte, and are contxgu- 
“us with large &splacement faults of the RIO Grande- 
Arkansas Valley rift system. Fwe assays of the van 
mdicate 0.005 “z of gold per ton and 0.2 “z of s~loer 
per ton. 

Unhke the gold “ems of the Gramte dtat;xt, the 
vems along Fourmlle Creek and Tm Gulch lack anoma- 
lous c”ncentrat,“ns of boron, stnke north-northwest 
wlthm the granxt~ rocks, contam fewer base metals, 
commonly contam magnetite and speculante, show 

high concentrations of bumuth, molybdenum, and tin 
and axe not assonated with rhyohte dikes. Most of the 
“ems are outslde the study area and generally have low 
gold values, 0.04-0.07 “z/ton. 

Salt Creek axea of the FourmIle-Buffalo Peaks 
dwtrlcts (mcludes area D) 

The vuggy, uramferow jasperold deposxts a* the 
Parkdale x-on pxt are along the study area bamdary a* 
the head of the Middle Fork of Salt Creek. TiUS 

deposit was dzscovered by J. L. Amrme m the m,d- 
1950’s; shortly thereafter, about 52 tons of wamferous 
Jasperoxd averagmg 0.12 percent U308 and 0.20 
percent VzO5 were shrpped to the ml11 at Rifle, Cal”. 
(N”Iso~-Moo~” and others, 1978, p. 365). The property 
remamed Idle until about 1976 when J. V. Dodge 
staked numerous clams that encompass much of the 
uramferous lasperoxd “utcrcps. A subsequent “v&m- 
tmn of the property m&crated a reserve of about 4,000 
tons of uramferous jasperold per vertxal foot averag- 
mg 0.04 percent U308 wxthm an area of 1,200 by 40 ft 
CC. M. Armstrong, wntten commun., 1977, 1978). Only 
about 3-4 ft of jasperold IB exposed m the Parkdale 
nmn pit and m nearby trenches, but accordmg to J. V. 
Dodge (oral commun., 1982) a dnllmg program con- 
ducted by Noranda Exploration, Inc., mdwated that the 
uramferous Jasperold 1s as much as 45 ft thxk at the 
Parkdale won p,t. 

At least 12 radmxtwe anomahes are known ’ 
wlthm or near the top of the Cambrmn Sawatch 
Quartzlte that forms a N. 40” W.-strlkmg ridge m the 
dxtrlct. The anomaly assoaated with the vuggy 
]asperozd at the Parkdale iron pit IS as much as 40 
txmes background. No uramum mmeral was xdentrfwd 
m thxs study; hsslon-track maps show that uramum 1s 
dispersed as an amorphous collmd through the ferru@- 
nous ,asper. Opalme-quartz vug hnlngs fluoresce 
yellowmh green under ultravmlet light but do not 
contam slgmficant am”unts of ryammn as compared 
with the jasperoxd. Some vugs are also flUed with 
manganoszdente but thw carbonate 1s not radloactwe, 
and hke the “pal, represents a later vug fillmg. Armly- 
ses of the radmactlve lasperold for uranmm mdlcate 
the followmg values of eqmvalent U308 m parts per 
mtllmn: 36, 135, 241, and 243. A gamma-ray andysls 
of the most radmactwe sample mdlcates eqm&nt 
u~anl~pl values Of 287 and 288 ppm +I0 ppm and Th 
values of less than 10 ppm (C. A. Bush, wrItten 
commun., 1983). Flwon-track map studies of the 
,asper”ld mdlcate only 80 ppm wanmm m some 
samples, and the ulanmm particles are extremely 
small, that 19, micron s,ze (R. A. Zdmlu, oral 
commun., 1983). SemIq”antlta*we spectrographac 
analyses of *he uramferous ]asperold mdxate the 
presence of at least 20 percent won, although C. M. 
Armstrong (wntten commun., 1977, 1978) has reported 
as much as 40 percent man m some samples. The 12 
fue assay analyses for gold and solver mdxcate less 
than 0.005 or. of gold per ton, and most sliver vahms 
range from 0.2 to 0.3 “z of sliver per ton. Other 
element concentratxons m the radmactlve lasperotd 
are: 5,000 ppm manganese, 150 ppm vanadwn, 2,000- 
3,000 ppm zmc, 30-50 ppm lead, 5-55 ppm copper, 3C- 
50 ppm mckel, and 30-50 ppm cobalt. A separate 
radmmetrlc analysx mdxates only 10-13 ppm 
thormm. 
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EXPLANATION FOR FIGURE 2 

AREA A--Moderate resource potential for silver in 
base-metal deposits; includes small area of 
high resource potential at Weston Pass 
indicated by stipple pattern 

--- AREA B--Low to moderate resource potential for 
-2' gold and silver in vein deposits 
"--AREA C--Low to moderate resource potential for 

01 -,--, gold and silver in vein deposits and low 
resource potential for uranium in veins 

---- AREA D--Low to moderate resource potential for 
\ @J - -- uranium including a small low-grade uranium 

identified resource area around the Parkdale 
iron pit. Low to moderate resource potential 
for barite and lead in vein deposits. A 
small area along the northeast side of the 
Middle Fork of Salt Creek has low to moderate 
resource potential for silver in vein 
deposits; indicated by diagonal line pattern 

-‘&AREAS E AND F--Low resource potential for barite 
I --4 and lead in vein deposits as defined by 

geochemical studies 
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Not dl the jasperoxb are radmactms and just 
south of the Parkdale 11011 pt a north-stnking fracture 
aone of mlimfied, nc.nrad~oactx.e b?eccla forms a 
linear Iaspery ridge that merges wath the bedding 
replacement type of jasperold at the pit. Trenches 
near the Parkdale pzt are III a poorly exposed white, 
altered, bmtae tuff of probable Ohgocene age that 
possibly filled a paleovaIIey (Scott, 1975). The tuft x, 
nonradioactwe and has a very hmlted outcrop m the 
vlclruty of the ]asperoids. 

Several hypotheses have bee,, proposed for the 
ongm of the uranlferous jasperold% (1) the downward 
mlgratlm of acldx, meteomc waters have leached 
uramum from tuff during post-Oligocene tzme and 
have redepated the uramum at the contact wnlth the 
s~kca-nch Sawatch Quartzxte, and (2) acidic hydra- 
thermal flruds have lea&q lvamum from the under- 
lymg fractured bmtlte gramte (qw,alent U308 = 80 
ppm) and redeposzted silica and uramum as a ferrw- 
nous gel at relatively low temperatures. The change 
of pH to alkahne condltlons at the contact with the 
overlpng Mamtou Dolomite may have promoted pre- 
clpltatmn of the “ramum. Of the two hypotheses the 
hydrothermal source seems most probable smce the 
fault-controlled ~aspero~ds contan anomalous amounts 
of base metals, especnlly zmc, and the underlymg 
Precambrmn gramte ~9 anomalously radmactx.e. 

In summary, the rmggy uramferous ~aspero~ds of 
the Parkdale xron pzt straddle the study area bow,- 
dary. At least 11 other smaller radmactme u~a,,n,m- 
bearmg ~asperolds occ,w I,, the Sawatch Quartzlte of 
area D (fxg. 2) but the deposits lack contmuty. The 
jaspercnds contam less than 0.005 oz of gold per ton 
and the sxlver values range from less than 0.2 to 0.3 
as/ton. The deposits ale not cons:dered potential 
resources for -on ore because of the,r small s,ze, 
although some ~aspero~ds have as much as 40 percent 
lion, whxb would be a smtable grade for a tacomte 
depat If the deposits were closer to a processing 
fac1bty. 

The mune~ous small prospects along the east side 
of the Mzddle Fork of Salt Creek (area D, lcahty 4) 
have been extenswely sampled by Wood (1983). These 
fault controlled deposits have neglisble gold ( 0.005 
oz/ton) but do contam mmor amounts of sliver (0.2-0.5 
oa/ton). 

A geochemtcd survey near the head of the North 
Fork of Salt Creek has mdxated relatwely hqh bamum 
(5,000-10,000 ppm) and lead (30 to 1,500 ppm) aoma- 
hes m panned concentrates. These a,,omahes appear 
to be close to the northweststnkmg 
through lacahty 4. 

fault that extends 

AreasEandF 

A geocbemlcal survey (Nowlan and Gerstel, m 
press) has dehneated two areas (E and F) of a,,oma,o,,s 
banurn and lead values m stream-panned concentrates. 
The source areas of barlte and galena were not d,s- 
covered durmg this study. 

Area E (fig. 2), m the vwmty of Spring Creek, 
yielded barnun values of 2,000 and 10,000 ppm m 
analyzed stream-panned concentrates (Nowla,, and 
Gerstel, m press). Other metals detected are 30 ppm 
lead, 10 pprn copper, and generally leas than 500 ppm 
amt. 

Area F IS elongate along the prqect~oon of the 
Buffalo Creek fault and also -es around the south 
edge of the rhyolite stock of Rough and Tumbling 
Creek (fig. 2). High barnun values (3,000 to 10,000 
ppm) are obtamed from stream-panned concentrates 
along Wflow Creek, about 2,000-3,000 ft east of the 
stock (Nowalan and Gerstel, m press). Some of these 
concentrates are also high m lead (70-1,500 ppm), and 
pyrite IS observed m some samples. Tbu mea may be 
coextenswe with area A and may represent an 
qnthermal type mmeralizatmn that IS synduonous 
with the ore deposltmn m the Weston Pass distmct to 
the northwest. 

AssEssbfENT OF nQNERAL RESOURCE POTENTIAL 

A moderate resource potential was assqned to 
areas that met the followmg cxtena la low potent& 
was assIgned those area9 that met only some of the 
-ama): 
1. A favorable geologx envmx,ment such as the 

presence of numerous faults II, a favorable host 
rock and the presence of Laramxde and (or) 
Tertmry plutons. 

2. Evidence of mmeralmatmn m adlacent areas along 
similar structural trends and favorable host 
rocks. 

3. Anomalous metal values III rock and vex, samples 
and m stream-se&ment concentrates as 
determmed from a geochemlcal stud.,. 

4. Aeromagnet~c anomahes, such as extreme h,gh and 
low gamma values III areas of broad magnetic 

_ gradients, may mdlcate the presence of hIdden 
me boties. 

5. Alteration halos related to hydrothermal flmds, for 
example, the chlorltlzatmn of mqmatlte 1~1 the 
Granite dxstnct, the formatmn of vuggy 
]asperouls in the Salt Creek area. The 
dolomltlzatmn of Leadmlle Lnnestone to form 
“zebra-stnped” rock ,n the Weston Pass-Umon 
Gulch districts was probably nnportant for 
favoring increased porosity ad provldmg sztes 

6. 
for later ore deposltmn. 

The mmeralized rock m and near the study area 1s 
of sufficient volume, grade, and accewblbty so 
as to m&ate a ~tentml for the occurrence of 
resourCeS. 

These crltena me brxefly ticused for the nx 
mmerallzed areas, A through F. 

There are no actme mmes with,,, the study area, 
but about 2,000 aaes of the Buffalo Peaks Wilderness 
Study Area are covered by mmmg clslms (Wood, 
1983). The varmus manerd resources w,thm the 
descxbed areas A-F are chiefly along the perqhery of 
the study area and are discussed m order of decreasing 
resource potentml. There 1s httle or no mdxcatmn for 
011 0~ gas or geothermal energy resources m the study 
area. 

The SIX mmerahzed areas are: 
Area A: This area 1s rated as havmg a moderate 

potentnl for silver resources m base-metal-be-g 
fissure vans and bedded replacement deposits. A 
very small part of tb.m area at Weston Pass has a 
hrgh resc.urce potentral because sdver-bang vans 
at the Gates mme extend mto the study area. ThLs 
assessment ,a based on the large number of faults 
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that dxsplace favorable carbonate strata in the x.x,,,xty 
of known fault-controlled sllwz-beang base-metal 
deposxts. The extensmll of the Weston Pasd mmeral 
deposits to the northwest and southeast seems likely, 
and the mtersectmn of the Weston fault zone wxth 
older northeast-stnkmng faults would prov,de favorable 
structlnes for such deposits. Moreover, the presence 
of n”mercws slhclfled shatter zones and the favorable 
porosity provtded by the dolomltized “zebra-strtped” 
Leadvllle Limestone mdlcate posslble sxtes for ate 
depoetmn. 
Area B: Tlus srea has a low to moderate resource 

potential for gold and sxlver in vex, depaslts, but a,, 
extension of the precmus-metal vems mto the study 
area appears speculative. 

Area c: The area has a low to moderate potential for 
goId and sliver resources m vema. Most “ems are 
outsIde of the study area, and the vems that are 
wlthm the boundary are of low grade, that IS, 0.04 
oz of gold per ton and less than 0.02 oz of s11ver per 
ton. 

Areas E and F: A geochemxcal survey has debneated 
several azeas of anomalous banurn and lead values m 
panned-stream concentrates. The sources of the 
probable bante-galena depoats were not ducovered 
dumg thu study, and therefore these aleas have a 
low to moderate potentzal for the occ,,rrence of 
barlte and lead resouzces. 

Area D: The wamfemus Jaspero~ds of the Mlddle Fork 
of Salt Creek can be classzhed as an ldentlfied 
resource of low-grade uranmm m the Parkdale non 
pit area and the area has a low to moderate 
potentld for addztuxml upamum resources. The 
ursmferous ]aspem& of the Bronco-Lady Elk claxms 
have been thoroughly studled (J. V. Dodge, wrItten 
cornrun., 1982) and a geologxally mferred resource 
of about 4,000 tons per vertical foot of uramferous 
]aspercnd a’,eragmg 0.04 percent U308 and 0.20 
percent V 05 IS suggested for an area of about 1,200 
by 40 ft. %I, e low - grade and the absence of precmus 
metals make the uramferow ~aspermds at the 
Parkdale won pxt a low-grade uranium ~esowce. The 
area of low-grade sllverbearmg .,ems along the east 
sxde of the Mlddle Fork of Salt Creek (locabty 4, 
tables 1 and 2) has a low to moderate resoarce 
potentml for srlver. Tbe anom&us banurn and lead 
values from panned concentrates at the head of the 
North Fork of Salt Creek suggest the presence of 
concealed bante-galena vans. On the basis of 
geocbemical data, the resource potential for barlte 
and lead m veins and bedded replacement deposits 1s 
low to moderate. Some of the ]asperold has as much 
as 40 percent man, whxh would be a sutable grade 
for a tacomte deposit If ,t was closer to a processmg 
facility or If larger volumes of ]asperoid were 
present. 
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