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FOREWORD 


The Geologic Advisory Gro llp (GAG) was io rmed in 1983 10 help identify and evaluate s ig nificant 

geological a nd pa leontological feat ures on th e public land s in Colorado. Because th e co mparison 
of these sites is important in the developml~n t of land use pbns and in managing natural 

n:, :::>ources, the CAG was designed to use the ex pl' rtise o f nunH~rous professionals from federal, 

st.Jt E', IOCCl I, dnd private so urces. 

The GAG was o perated as d voluntary srou p of advisors to the Rurec1u of Land \:lanagenK'n t, 

Co lorado, utiliZing geologists, p<lleon tologi:-.ts, mining e ngi n r ers, <1nd others to iden tify .lnd 

tht'n f el te the sif,n ificance of known geolot;ical Of paleont o logical sites in Colo rado. The GAG 

W,l S sole ly based o n volunteerism; nonE' of the participants w ere funded by BL:Yl. Only travel 

t'xpen sE::.'S were reimbu rsC'd. In t h is \'/ay, hundreds o f hours of ex pt.'rtise w e re cto ll ~ll('d to BL:Yl. 

Bl'gin n ing in 1983, th e Color(ld o :-Jat ura l f\reas rro ~r'1m (C;,\lAP) operated Ihe GAe for BL:vl. 

The Ci\r\P handlt>d adminis ta tivt' <ltt<lirs, p lal1l1l'd <1nd exec uted meet ings, ,1nd h eld J nnual 

fi<..' ld ev"lluations. In 19R 6, responsibi lit y for the CAe moved to the :YIU St'ul11 of \\'l"st e rn Colo rado 

in Gr,l nd Junction, Colorado. J\ga in, administra t ion and operation nf th e CAG Wl:'re tJ ke n 

care o f by the Musc'uin. DorinI' 1987-1988, the GAG was oper.lIed bv the BLM. Thl' GAG 

bst met ill 19H~, <1t wh ich timt' the y agrt:'l'd their mission IMd been accomplished. t\ tlll ili 
o f 41 s it es were iden tified a nd evaluc1 1ed in the yE'<lrS bt'tween 1983 (ln ti 19R8. Thl..... CAG \"".1S 
dis b<lndL'd in 1988. having completely accomplished its go,l ls. 

Thl~ fir st Draft GAG rt.' port was published in 1986 by the C~AP. The prt>sent report n.:pr(!s~nts 
th e final fi e ld eX(lmin (1I ions and fl.xommend.l tions tha t the CAG has mad e 10 BL:Yl. I am ph..'ilsed 

to no te that man y GAG s uggest ed deSig nations hiwe bet:'11 in corporated intl) Our la nd lI 5l' 

pl.lns. This rt..'i nforces th e concept th~lt interagency (llOper<ltinn C.l n lead to pl)~ i ti Vl' , long
i<b ting resu its. 

ThL' CAG rt'preSl'nts <Hl o uts ta ndin g SULCl~SS story in voluntel"' risrn ,1[1li in f(?dera l-st,1k- p r iv(\ll~ 

dflu·t:-- to improve the Ilhlllagemcnt o i thl;' public I,111 d s. I wish tn thank all of l ill.' CAe members 
w ho (u lltributt'd the ir v(1Iu,lble tim (:' (or t.'xcellen l produc ts, This is t'speci,1!ly t rul' for thl' 011 

thc-sroun d field ('xamin .l tio lls of siks. The GAG \Va~ <1 timc-cons limins prlljL'ct that could 
not have occurre d but for th e vo lunteers Whl) mJdL' it re.llitv. 

I ,1m p lcJsed to make this report (lva iI<lblc to both the public and to the p ro((.lssio l1<l! commun it\'. 

I ho pe that the information contained in this lith11 CAe report is o f scien tific intt.'res t dil L! 
of generJ i va lue to all public land users . 

Neil F. Morck 

Sta te Directo r. Co lo rddu 

v 

http:p<lleontologi:-.ts




PREFACE 

A cooperative agreement between the Department of Natural Resources, State of Colorado, 
and the Bureau of Land Management - Colorado State Office (BLM)' signed in April 1984, 
defines the responsibilities of the State of Colorado and the Bureau of Land Management 
in the identification and evaluation of geologic features on BLM lands in Colorado. 

The cooperative agreement between the Colorado Department of Natural Resources and the 
Bureau of Land Manclgement is based in part on t1l1 existing Memorandum of Uncterstanding 
(MOU) executed in J,muary 1983 between Colorado Deportment of Natural Resources and 
the Bureau of Land Management - Colorado . The MOU describes a process for identification, 
registration, and deSignation oi those are<lS managed by BLM which qualify as state natural 
areas and I3LM Special Management Areas (e,g., areas which possess unique or exemplary 
natural features of statewide or national significance). 

Results of the work by the BLM's Geologic Advisory Group are summarized in this repurt. 
Site-specific information is presented by IlLM district: Canon City, Craig, Grand Junction, and 
Montrose. 
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INTRODUCTION AND SUMMARY 


ose of Geologic Advisory Group. The llLM· statutes o r regulatio ns. The GAG used a "Speci
logic Advisory Group, consisling of experls in Management Area" denotation to hig hlig ht th
fields of geology and paleonlology, was impo rt ance of Ihe geologiC fealures of a si le wilhou

blished by Ihe Deparlment of Nalural Resources assigning a particular management recommenda
Ihe llureau of Land Managemenl, Colorado. The lion defined by sial ute or regulalion to a s ile. Th
logic Advisory Group has Iwo principal Special Management Area designation can be use
lions: as one e lemen l by llLM in Ihe selection of are

for ACEC designation. The GAG did not recommen
 to identify and evaluate geologic siles on BLM any areas for Area of Crilical Environmental Concer
lands in Colorado which may qualify for special (ACEC) designalion. Research Na lural Areas (RN
management area designation (Research or Outslanding Nalura l Areas (ON A) w ill b

Purp
Geo
Ihe 
esta
and 
Geo
func

I)

Na lural Areas, Oulslanding Nalural Areas, or 
Areas of Crilical Environmenlal Concern); and 

2) 	 10 recommend appropria le managemenl 10 
BLM for Ihe identified significanl features. 

The Geologic Advisory Group provided a sys lemalic 
and professional review of exist ing data on rare or 
exemplary geologic fealures which are used for 
scientific research or ed uca tion on BLM lands in 
Colorado and provide additional data on geologic 
fealures on BLM lands where necessary. Members 
of the Geologic Advisory Group include professional 
geologists from Colorad o's academic institutions, 
research community, induslry, and federal and s tate 
agencies. 

Results of Site Evaluations. Thirty·nine geolog iC 
siles were evaluated by the BLM Geolog ic Advisory 
Croup. Twenty.five of th t:o eva luated s ites were 
recommended by the GAG for Special Management 
Area (SMA) designation based upon Ihe sig nifi cance 
of their geo logic features. Eleven of these 25 areas 
were recommended by the GAG as Research Natural 
Areas (RNA); eight si tes were recommended dS 

Outstand ing Natural Areas (ONA) for geologic 
features; four areas were recommended as Spec ial 
Management Areas (SMA); and one area was 
recommended fo r a recreational (REC) deSignation. 

The initial list of areas considered by the Geologic 
Advisory Group was weighted with nationally or 
regiona ll y known sites conta ining s ign ificant 
geologic (eatures. Recommendations made by GAG 
e mphasize the national importance o( these geologic 
features. 

The "SMA" (SpeCial Managemenl Area) designation 
used by the GAG ha s no official s latu s wi thin BLM 

al 
e 
l 

e 
d 

as 
d 
n 

A) 
e 

deSignated in conj unclion wilh ACEC designation 
in acco rdance with BLM regulations. A recreational 
designa lion (REC) was developed by the GAG 10 
specify the inlerprelive use by Ihe public of geologic 
sites. 

Seven areas were not recommended by t he GAG 
for SpeCial Manage men t Area designalion. Recom· 
mendations by the GAG for no Special Management 
Are,l designations were based on size of site, 
ownership s ta tus, lack of uniqueness or significanct~ 
of geologiC fealures, and the extent of modificalion 
of geologie features by human activities or natural 
forces. Consideration by the GAG of six other sites 
was deferred until field evaluations could be 
co mpleted. 

Site Information Summaries. Site information 
summaries for each of the geologie features 
evalualed by the GAG are listed alphabetic"lIy by 
BLM dislrict (Canon City, Craig, Grand Jun ctio n, 
and Montrose) in Chclpter Two of this rep ort. 

Benefits of GAG to BLM and State. One of the 
principal benefils to both the BLM and Ihe Stale 
of Colorado resulling from the work of Ihe Geologie 
Advisory Group is the contribution of voluntary 
expert professional identification , review, Jnd 
evaluation of the scientific importance oi geo logic 
features of BLM lands. The cooperative aspec ts of 
Ihe Geologic Advisory Group - slate and federal 
cooperation. and publiC and private sector cooper· 
ation ~ help to ensure that reasonable and balanced 
land and resource management decisions a re made 
in Colorado. The GAG provides an imporlant forum 
ior researchers and ed ucato rs to suppl y information 
on the natural values of certain lands to it s I.lnd 
managers. 



26 

,, 
, , 

I 

I 
: 
I 

I 

• 

.:: . 22 
• 38 

20 

I_~ _ 36-=--

/ 

~,... . 

I 
,/ 

\ 
! 
I 

\,,J. , D I S TRI C T 
- - -'7'~ ' - ...J..~, _ . _. _ . 

..\Rl"IiULET A 

1 . 
\ 

CO~ E JOS 

\ 

•, LARIM ER 

BOI) LJ)fk 

1I, "'Idn 

_-.l 1/"/ 

r t- -1" 
'I''';! I:: 

70 /' - j -

[I « 
_ . ___( FI I R S( ~ ? _ 

! +( 

~~) DO L'! ; l.,\S 
I, l ( 

I /i 
~J--J'A R'" 

I , ",,,,,,\oo n. 
("H~V+ I 
~1" .

l fl L r~ 

I '  -, 

_I~ 

- / 

, 
A L..\l-!OS A / 

'" COSTILLA r' 
J I 

37"1'0': -.--  ___ _..L'~ -_ "._ '. _ __ __._ .J____________ \ ) I 
---"---------- -'-'---- - - - -~ --- 

0 City Of tc""n 	 - - COUll lv boumhry 
_ 0 ,,1110 boundary~ 10 10 2D 30 40 MILES CJ 	8uil l up Ir.n tIt' $h""" n 101 


[OWni over 10.000 POpUI.ilr,Ofl 
-, - I I I I II -L---L-..J 
 @ Int e l'il~r, tqi',way 

--@- u . S. tw:t.way~ 	 2 


STATE OF COLORADO 








Figure I. Special Management Area Recommendations As Made By the Geologic Advisory Group 

Site BLM 


Number Site Name District 


I Garden Park Fossil NNL (RNA) Canon City 

2 Kremmling Ammonite RNA Craig 

3 Fruita Paleo RNA Grand Junction 

4 Rabbit Valley RNA Grand Junction 

5 Paradox Valley-Dolores Canyon Triassic Fish Locality(RNA) Montrose 
6 Ute Indian Fault Zone (RNA) Montrose 
7 DOl5ero Crater (ACEC/NON) Grand Junction 

8 Nancy Hanks Gulch NON Grand Junction 
9 Placerville Vertebrate Site (NON) Montrose 

10 Black Ridge Angiosperm Locality (RNA) Grand Junction 
II Black Ridge Arches (ONA) Grand Junction 

12 Black's Gulch (RNA) Craig 
13 Cactlls Park Gravels RNA Grand Junction 
14 Cross Mountain Canyon(ONA) Craig 

15 Dolores Canyon Meanders (ONA) Montrose 
16 Gateway Palisade (ONA) Grand Junction 
17 Gypsum Cliffs (SMA) Grand JunL'tion 

18 H011ieshoe Basin (ONA) Montrose 
19 Indian Springs Trace Fossil Locality (RNA) Canon City 
20 Irish Canyon (ON A) Craig 
21 Juanita Arch (ONA) Grand Junction 
22 Lookout Mountain (ONA) Craig 
2) McCoy Fan Deltas (ONA) Grand Junction 

24 Needle Rock ONA Montrose 
25 Young Egg Locality (RNA) Grand Junction 
26 Sinbad Valley (SMA) Grand Junction 
27 Skull Creek Anticline (SMA) Craig 
28 Slumgullion EarthOow NNL (RNA) Montrose 
29 Unaweep Canyon Overlook REC Grand Junction 
30 Lower Phantom Canyon Paleo Site (NON) Canon City 
31 Spring Gulch Fossil Fish Locality (NON) Canon City 
32 Twin Mountain Structure Complex (NON) Canon City 
33 Wellsville Geologic Study Area (NON) Canon City 
34 Upper Arkansas Canyon Scenic Area (None) Canon City 
35 Calico Draw Paleo Locality (NON) Craig 
36 Douglas Pass Inseet Locality (NON) Craig 
37 Wolford Mountain (NON) Craig 
38 Ducey Stomatrolite Locality (RNA/ ACEC) Craig 
39 Debcque Canyon Landslide (NON) Grand Junction 
40 Roan Creek Goblins (None) Grand Junction 
41 Cactus Park Footprint Locality (RNA/ ACEC) Grand Junct ion 

KEY: Those sites with ( ) around the designation have not been formally designated, Those without 

( ) have been designated in a land use plan, 
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THE GEOLOGIC ADVISORY GROUP PROCESS 


The Geologic Advisory Group functions on two 
levels: 

]) 	identification, evaluation, and assessment by 
GAG members of significant geological sites 
within his /her particular area of expertise; and 

2) 	 periodic meetings of the entire Geologic 
Advisory Group to review and to evaluate site 
information and to make management 
recommendations. 

Seven meetings of the Geologic Advisory Group 
were held prior to completion of this report. The 
first meeting was held on November 10, 1983, in 
Boulder, Colorado, and focused on a review of 
proposed site evaluation guidelines, draft site 
evaluation forms, and initial Jssessrnents of 
identified geologie sites on BLM lands in colorado. 
Well-known geologie sites on BLM lands which were 
identified in earlier studies were considered by the 
Geologic Advisory Group. GAG members proposed 
additional sites which they believed qu,'lified ior 
further assessment. Previously identified geologic 
sites and GAG proposed sites constituted the initial 
39 geologic sites assessed by the GAG. The GAG 
reviewed drait gUidelines for identifying and 
evaluating geologic fedtures on BLM lands in 
Colorado. A draft site evaiu<ltion form was consi
dered by the GAG. Recommendations were nMde 
on its content and format. Thirty-nine sites were 
proposed by members of the Geologic Advisory 
Group for further consideration, including twelve 
previously identified geologic sites on BLM lands 
(see "Final Report: Natural Landmarks of the 
Southern Rocky Mountain Region," Thorne Ecolog
icallnstitute, 1980). 

A second meeting of the GAG was held on january 
10, 1984, in Boulder, Colorado, to consider the 
preliminary evaluations and recommendations on 
sites. Further revisions to the draft site evaluation 
form were made. A final site evaluation form was 
distributed to GAG members. The GAG made final 
recommendations on several sites at this meeting. 
Action was deferred on identified sites which 
required additional information or further field 
work. 

On-site field evaluations are a valuable part oi the 
Geologic Advisory Group's assessment of significant 
geological sites on BLM land in Colorado. The GAG 
met ior a three-day field session on May 7-9, 1984, 
in Grand Junction to complete site evaluations and 
to consider management recommendations for the 
geologic areas in the BLM - Grand junction district. 
The GAG evaluated ten sites in the field and made 
management recommendations for several sites. A 
1984 summer field schedule for the site evaluations 
was developed. Several GAG members performed 
field evaluations during the 1984 field season. 

The Geologic Advisory Group met again on 
September 27, 1984, in Boulder, Colorado, iollowing 
the summer field se,1son, to complete the site 
evaluation and management recommendation 
phase oi the project. Further field work and site 
evaluations were performed by the Geologic 
Advisory Group and information provided in 
subsequent documents. 

The Geologic Advisory Group met for another three
day field session, May 14-16, 19R5 in Montrose, 
Colorado, to perform site evaluations, and to 
consider management recommend.1tions for signif
icant geologic areas in the BLM·Montrose District. 
Four sites were evaluted in the field and manage
ment recommendations completed by the GAG. A 
1985 iield evaludtion schedule ior additional site 
evaluations was dtlveloped. 

The GAG met june 9-t I, 1986 ,1t the Royal Gorge 
Resource Area, Canon City, Colorado ,1t which lime 
the Lower Phantom Canyon Fossil site was 
evaluated, as was the Indian Springs Fossil site. The 
Garden Park Fossil Locality was evaluated further. 
In addition, the Twin Mountain Structure Complex 
was looked at, and the Wellsvilk/Spring Culch site 
was examined, 

The GAG met in Grand junction Resource Area, 
Gr,lI1d junction, Colorado june 2-4, 1987 for the 
evaluation of the juanita Arch site, and the arches 
in Rattlesnake Canyon (Black Ridge). The business 
meeting discussed the potential designation oi the 
above sites, 
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The final GAG meeting \\'<1 S held at the \Vhite River 

Resource Area office, Jv1eeker, Colorado from May 

23-:-'-lay 25, 1988. At that time,several sites were 
cxaminC'd in the Rio Blanco County region, including 
c1n ongoing ex c(1v~ tion by David Archibald, San 
Diego State University, a potenti<ll bone outcrop 
nC'ar Ranglt.."Y, Colorado and several s ites ident ified 
by Pe ter Robinson along the Colorado-Utah border. 

Additionally, Harley Armstrong presented the 
Ducey Stromatolite Locality for consideration. At 
this meeting the GAG was dissolved on the basis 
that most significant geological and lor paleon tolog
ical sites on BLM lands had been identified and 
evalu,lled, Ihus the GAG was no longer needed. 

6 



GUIDELINES FOR IDENTIFICATION OF GEOLOGIC FEATURES 


ON BLM LANDS IN COLORADO 


Th e Geolog ic Advisory Gro up deve loped g uidelines 
ior the identiiication and evaluation of geolog ic sites 
o n BLM lands in Colorado to provide a uniform, 
and syst e ma tic, procedure fo r performi ng s it e 
identificatio ns and evaluations (see Appendi x C). 
The GAG guidelines ioc us on the delin eation of s it es 
of na tio nal or st a tew ide significance, and on the 
justifica tio n of the ra nking of high p riorit y s ites. 

Five gene ra l criteria were used to eva lua te each 
identified s ite. 

I ) 	Site is not expected to be los t d ue to natura l 
c() tas trophe, devfl lopment, la nd use change, or 
e rro rs in management. 

2) 	 Site co nta ins a geologic fea ture that is un us ual 
or of s ta tcwide or nationa l Significance. 

3) 	 Sit e has Sign ifica nt fossil evidence ill us tratinB 
the evolution o f li fe. 

4 ) Sit e is a n e xample o f scenic grand t'ur. high 
aes th etic va lue', or un usual n.ltur<li fe~ltur<.:>s. 

=,) 	 5 ih.' exhibit :. o r possesses classic resea rch or 
ed ucation al oppo rtunities. 

l u (~ ntifi (:'J sitl's m us t exhibit s(" ienti fi c <lnJ rc~()urcC' 

V<)lUL'S. 

I) 	Quality of the s ite 
Site con tJin ::; a n exce llent l'xample of ,1 geolog ic 
fea t lIrt' or proct'ss whi ch is part icu lJrly well
sui ted fo r resea rch, tt.:'ac h ing., o r in tt'rpreti vt' li se 
(e .g., fa ultin~ fold ing, mass w(1st ing p heno
me na, stra tigraph ic seq uence, histo ry of life On 

eorth ). 

2) 	 Condition of Ihe sile 
Sit e is rela t iv e ly free of dis tu rba nce, eM \ 

wit hs tand some land lIses, or is adeq u(tteiy 
p ro tected from dis turb.l nce. 

3) 	Viability of Ihe sile 
Condition o f the s ite can be ma in ta ined in the 
fu ture with a p propriJte management. 

4) 	Defensibility of Ihe site 
Site is geog raphi ca ll y o r topogra p h ica ll y 
removed from areas o f deve lopment whe re 
possible, or has a s mall likelihood o f being in 
the path of develo pment, or has appropriate 
pro tective management th rough the BLM 
plann ing process whe re natural valu es o ut
w e igh d ev elopme nt valu e s. Sit e w ill be 
designed to minimize po tential conflicts w ith 
exis ting land li se values. 

Speci fi c guidelin t"s (o r evaluatin g Sig nificant 
paleont olog ica l resources were d eveloped by the 
Geologic Ad visory Grou p (see Appendi x 0. The 
guidelines fo r s ignifiGlrlt paleun tological resources 
were ado pt ed in pa rt fro m si mila r g uidelines used 
by tht' State of New Mexico 's Bun.:'i.1 u o f Mi nes and 
" Iinera l Resources for det(:'rrnini ng mitigation of 
impac ts on paleon tl) logica i resourcE'S fro m co(t1 
m ining. These gu id elin t'::> form the bas is of a recentl y 
s igned ( 19H4) Memora nd um o f Underst(t n din~ 

b r..~ t\Vcen BL;vt - i\'(:' w ML'x ico an d the State of j\"ew 
:V1cx ico fo r p<1Ieont ologic<1l mi tigJ tio l1 p rocedu re;:.; of 
BL:v1ma naged lands in :\:l' \V ).i1 exico. 

The Ger..1 logic Adv isory Grou p Guide lin ~s co ntdin 
three princi pal spt'ci,1l rnc1ll;)bt'm ent Me.' design a 
tion s 11 5t'd b~' UI.M " n(\ defined in the C(1(iL' 01: 

Fede ml Rl'g u lJ ti ons i1nd tt::'de rJ I law: RC'5L'arc h 
Na tural Art::'<l (RNA ); Olltst ~l1 H.iin~ ~.1 t u rdl i-\n' .! 

(O:\~ A); a nd Art'il o f Critic1l Ln virt.lI) ll1(>nt Ji Conn'rll 
(ACEC). 

Research Natur~11 Arc<1 (RN A ). Research ;\i .l tu r.d 
AreJs a re define d ill -13 CTR R22l.0-5 .b .He,) s 

"est<1bli :, i1ed Jnd ITIJintJ illt.'d f • .)r tht> jJrjUlm~1 r'lIrpnsc: 
of rc~('a rc/I and ct/Il((l l itm beca use the la nd h(l ~ 

th e fo ll owin g c h nrack ri s ti c~ (4) ,1 ty p ical 
represE:'n ta tion of common geologic, so il , o r w.l ler 
features; or (5) outstand ing ur unusua.l geologic, soil, 
or Welte r fea tures" (emphasis added ). N.l tu ra i areas 
SiMI! be llsed in a mann er co nsis tent with the 
purpose for w h ich the area is design.l ted. "The .lrea 
sh all be used by scien tis ts and edu c.l to rs in a manne r 
wh ic h is. nondestructive a nd co nsis ten t w ith th e 
purpose o f the re sea rc h n a tural a rea." Areas 
est oblis hed as research na tural Jrea s sholl be of 
sufficient num ber tlnd s ize to ad equdtely provid e 
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fur scie ntific s tudy, research, and demon stration 
p ur poses. 

Outstanding Natural Area (ONA). Outsta nding 
Na lural Areas MC defincd in 43 CFR 2071.1 (IV) as 
"a reas of ou ts tJndins sc~nic splendor, natural 
wonder, o r ~cientific importance th at meri t SpeCieli 
attl)ntion ,1nd ca re in m~lnag~men t to insure the ir 
pr(lst.:'rvlltion in th E'i r natural co nditio n." Th ese arE'JS 
a re relati ve' ly undis turbed and " representa tive o f 
LUt' botc1nicaL geological, o r zoological cha rac ter· 
i ~ t ics of principal int ere~ 1 for scientifi c anu resec1rch 
purposes ." O ut s tanding nat ura l areas are estab· 
lis l1l'd to preserve s cenic va lues and areas of nat llral 
w{md e l' wh crL' m~1na~ement of recreoa tion c1cti\' iti e~ 
i .... necessary to preserve tho.:;€' cha ract eristics. 

Area o f Cri tical Environmental Concern (ACEC )' 
i\n ArC~l of Crit ic<li [n\· ironme nt'.l l Concern is a n 
orL'(l "wi thin the publiC lands w h~rc special 
rnallilhC'ment atten tion is requirl~d to protect and 
to prevent irrepa r~1biL' dJm.1gc to impl)rtc1nt histori c, 
culturell, ~)r sce ni c v<llues, fi ::= h cmd wildlift> resourCt'S, 
or oth t'r natur,li systems or proccsses, or tu protect 
life and , ,,fety from the natur.l l hazards" (FLPMA, 
sec. 103, 1976). BLM regulations (43 CFR 1610) re'quire 
Ihat identification of polt'n tidl ACECs shall be' give'n 
"priority" in th e " inventory of all public i<l nd s elnd 
their reso urces and othcr v(l! ues." A potential ACEC 
" s h all no t change or p re vent chan ge o i the 
m(ln.1gt' ment o r use of p u blic lands. " A potential 
ACEC must meet certain relevance and im po rt clnce 
crit eria. 

Severa l ot he r management c<ltegories were deve· 
loped by Ihe Geo logic Adv isory Group which 
pert.lin to areas which are not covered by the RNA, 
aNA, and ACEC mana).;ement classifications (see 
page 13). 

SITE EVALUATION FORM 

The followin& information and recommendeltions 
are included for eac h evaluated site: 

J) 	 recommended name; 

2) 	approxi mate site bounda ries con taining iden
tified geologic feature(s); 

3) 	 s ummary o f s ignifica nce o f geologic feature(s); 
and 

4) 	 managemen t recommenda ti on and rat ionale 
for recommendation. 

The site eva lu ation form used by the Geolog ic 
Advisory Group was dt-signed to co ntain 
pertinent g eo logica l information for BLM 
manflgers and other users, to permit easy 
accC:'ss to th e information by a va rie ty of 
information queries, and to be co mpatible with 
curren t data managemen t sys tems used by th e 
Color.:ldo Na. tura l Areas Program. Speci fic 
information o n ea ch sitt' is s tored o n an 
(l utomatt'd delta system maintain ed at the 
Univers it y of Colorado il.1ust.'um. Access to data 
by BLM users is provided by the Univ ersity 
of Colorado Museum. Informi\tion contained 
o n the GAG site eVi\lu<ltion form is compa tible 
for use with o th er gf'ological and pa lt.'onto log
ical info rma tion sourcE'S in Colorcldo (e.g .. 
Colurado 0,,l<ltu ral Are<1s Inventory). 

Tht' site evaluat ion form cont,lins an elemen t 
occurrence code which is lhc principal ac(eS$
in g component. The code specific~ BLM district 
and resource are.1, the p rin cip .1 1 significa nt 
geologic feature on th e- s ite, <lna the g(:'o logic 
age of the sit€'. The d atfl ba se can be queri ed 
by. and si te information ca n bt' obtai ned from... 
Ihe ranking of the site (globa l, national, s tate) 
and by count y. The site evalu<lt il1n fo rm 
contains in formi\ tion on the v.l lue oi the si te 
for sc ien tific resei\rch or edu ca tion, possi ble 
threats to the si te, exbte nce of public access, 
and ma nage ment recom mendations . The 
a ut omated section of the s it ~ eva luat ion form 
includes spclce fo r an <lbstract which summar· 
izes the geologica l importance oi the si le. A 
more det ailed, non·automated narrativ e bib
liography of pertin ent sources for add itional 
information on th e geologica l fea ture is 
included on the s ite evaluation for m. 

Areas evalua ted by the Geologic Advisory 
Group were given a composit e import ance 
ranking according to th e in ternat ional and 
national (G) or s tatewide (5) s ignificance of the 
site. N umbers following the letters in the 
composite ranking indicate the priority ranking 
of the site (e.g., 1 hig hest priority, extremely 
rare; 4 lowest priority, nu mero us occ urrences), 
For example, G151 sites are extreme ly rare 
worldwide and statewide, vulnerable to loss, 
and the highest priority for protection. The 
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GAG identified and evaluated several areas 
having geologic features which are common 
nationwide, but which are of particular 
importance statewide or locally for scientific 
research and educational purposes. The 
geological significance of these locally impor
tant areas has resulted in management recom
mendations which encourage recognition by 
BLM of the importance of these areas for 
research and ed ucation. 

The sensitivity of the sites to human impacts 
or public use is indicated on the site evaluation 
form. Some areas include recommendations for 
restricted access for research purposes. 

The existing or potential scientific value of the 
site is denoted on the site evaluation form. A 
value spectrum for each site was prepared by 
the Geologic Advisory Group. The highest 
scientific use priorities are those with type 
locality, type specimen, current scientific 
research, future research potentiaL and aca
demic training values. 

A general category of Special Management 
Area (SMA) was used to identify areas which 
contained significant geologic features, but 
where the geologic feature was evident over 
a large area, the area had complex land 
ownership, or the importance ranking of the 
geologic feature did not justify more restrictive 
or specific managt~ment designations. Other 
management recommendations used by the 
Geologic Advisory Group included off-road 
vehicle restrictions (ORV), recreational or 
public use designations (REC), site specific 
surface stipulations (STP) such as no surface 
occupancy, and no special management 
necessary (NON). Off-road vehicle stipulations 
were recommended by the GAG for sites which 
would be damaged by ORV use, but which 
could tolerate other public uses. Site specific 
stipulations (Le., no surface occupancy) were 
recommended for certain sites to protect 
geologic values in identified areas or to restrict 
public access during particular times or 
seasons. Recreational or public use designa
tions of sites by the GAG was used to 
encourage interpretive or active public use of 
certain geologic areas. A designation of no 
special management by the GAG meant that 
the geologic feature was common or that the 

site was too difficult to manage. The Geologic 
Advisory Group reviewed and evaluated the 
potential or existing degree and type of threat 
to the geologic areas. The degree of threat was 
ranked from immediate to unknown. The type 
of threat was evaluated ranging from natural 
forces (weathering and erosion) to human 
impacts from collecting, vandalism, mining, 
development, or destructive land uses. 

PALEONTOLOGICAL PERMITS 

IN COLORADO 

The BLM - Colorado and BLM district offices 
were responsible for reviewing and approving 
paleontological permit applications in cooper
ation with the National Park Service 
Washington. However, permit authority under 
the Antiquities Act of 1906 has been delegated 
to BLM State Directors. The Geologic Advisory 
Group has provided expertise and advice to 
the BLM State Oifice to facilitate the review 
of paleontological permits in Colorado. 

COLORADO NATURAL AREAS 

PROGRAM 

The Colorado Natural Areas Program coordi
nates the BLM Geologic Advisory Group under 
provisions of a Cooperative Agreement 
between the Bureau of Land Mandgemenl and 
the Colorado Department of Natural Resources 
for the BLM Geologic Advisory Group. The 
Colorado Natural Areas Program (CNAI'), 
Colorado Department of Natural Resources, 
identifies, registers, and designates areas in 
Colorado which have retained or reestablished 
their natural character. By st,lte law (C.RS. 33
33-101 cI seq.), these areas typify native 
vegetation and associated biological and 
geologic features, provide habitat for rare or 
endangered plant or animal species, or include 
geologic or other natural features of scientific 
or educational value. 

Identification of potentially qualified non
geologic nalural areas currently occurs prim
arily through the Natural Areas Inventory. The 
Inventory identifies potential natural areas 
which provide hdbitats for thre<ltened, t-.'ndan
gered, and other rare plant and animal srecies 
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clnd plant communities - li ving resourct's 
fnced with immt'di,lte threats. The Inventory 
has not systemat ica lly identified and evalua ted 
geologic features in Colo rado, nor will it 
provide (] syst~ matic identification in the 
future. The Color"d o Natllral Areas In ventory 
wi ll incorpora te data on Colorado's geologic 
features generated by the Geologic Advisory 
Group into its data bast.'. Information deve
loped by the BLM Geologic Advisory Group 

on geologic features will be used by the 
Colorado Natural Are<lS Program to work with 
BLM to recommend management for sc ien tif
icall y import"nt s ites which a re o f s tatewide 
or n<1lional signi ficance. Several exam ples of 
this type of cooperatio n currently ex ist (e.g., 
Kremmling Cretaceous Ammonite RNA, Fruita 
Paleontological RNA, Indian Springs Trace 
Fossil Locality, Garden Park Fossil RNA, and 
the Rabbit Valley RNA). 
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CANON CITY DISTRICT 






SITE INFORMATION SUMMARY 


SITE NAME: Garden Pork RNAIACEC AREA: 1280 Acres 

LOCATION: T17S R70W OTHER SIGNIFICANT VALUES: Garden Park RNA! 
Coun ty: Fremont ACEC co nt(lins a plant spec ies of special conce rn 
USGS 7.5' Quad: Cooper Mountain to th e Stat e of Colorado - Eriosu/'IIlIfI IJfaJuicgCl 

Rydb"rg, Brandege Wild buckwheat. The spec ies is 
SIGNI FICANT FEATURES: The Garden Park RNA! lis ted .1S a Ca tegory 2 species (species requirin g some 
ACEC is one of the most import(lnt Late Jur(1ssic additional s tud y prior to a determination of 
vertebrate localities in North America. EXCllvations threa tened and e ndangered <t"t us) by the U. S. Fish 
in the Morrison Formation in the area has produced and Wildlife Service (USFWS Notice of Revi ew 
20 i;ener" ,lnd 19 described species of fossil fish, Category 2 - Federal l~cgi s ter, 1983), Eriogorlll lll 
turtl(!s, rhynchoce-phalians, crocodiles, din osaurs, bra lUlesci occ urs in the Upper Arkansas physiogr<l
and mammals. Of these verte brMes, t he Ga rden Park phic region a nd is found in Cha ffee and Fremon t 
area is the type locality of 8 spec ies of vertebrates, Cou nt ies in Colorado. The plant is e ndemic to 
and is the type IOCil lit y of the dino5£lur genera Colorad o, displays an abi lity to colon ize disturbed 
Allosallrlls, Call1IlraSallr''~, Cerato St111r1lS, and DiplodoclI s. lands in the form of roadcuts, (lnd could be used 
Excavations in the area std rted in the mid ~ 1 870/s. in rcse.1rc h on th e revege tcltion of disturbed l,lnd s. 
Almost every miljor noltural his tory museum in the 
Unitc'd States has speci mens from the Garden Park GAG RECOMMENDATION: Special nMnagement 
area. Tht.:' amount of fossil vertebrate material, ,lnct with RN A within an ACEC - R<:'st.'arch Nature1 1Are..l 
tht.' long history o( museum t"xcavations (which designation of Morrison Formation oulcrllps due to 
continues today) in the area, is uniqu e for any p<llt?ontological resea rch and futur t' pa leonto logical 
Morrison locali ty in Colo rado, and is compara ble resc?d rch potent i,l !. this bein g within "n Area of 
only to Como Bluff in Wyoming and the Dinos"ur Critical Env ironmen tal Concern around the D<1kot,l 
Quarry in Utah. Unli ke Como Bluii and Din osau r Sandstone sl ump blocks. Sign ificant ed ucationa l 
Quarry, the Garden Park area produces dinosau rs value due to ease of accE'SS ,ln d public lan d 
throughout the Morrison Form<ltion, not on ly in the o\vnership pc1ttern. GAG field eva luat ions occ urr('d 
upper parts o( the formation. The Morrison on April 25 -26, 1985, betwl'en October and Decemb"r, 
Formation in the area also produces ,1b und,ln l 1985, ,1Ild on June 9-11,1986. 
frl.'shwaler mollusks and arthropod (ossils, a nd is 
ttw type lucality (or 13 spec ies of freshwalt!r clams BOUNDARY JUSTIFICATI ON: The loca lity includes 
(lnd snails, and three species of freshw<ller ostra P,lrt of tht! southe rn half of G.1rden I\1rk, betwC't.'1l 
codes. The Ralston C reek Form<l tion in lhe area has the escdrpments which topog r.lphicall y defint' tl1l' 
produced a spec ies of Todiltia - one o f the oldest park, <lnd includes tht.> Fo ur ~v1i\(> Creek d r.linag(>. 
genera of te leos t fish . The area contains well-exposed The historic Cope Quarry and the ( urrent Denver 
outc ro ps of upper Jura ssic and lower Cretaceous Museum of N.1tllra l History QUMry are incl uded 
rocks, and has numerous, large-scale land s lid es .11 within the boundaries. 
the base of the Dakota Sa nds tone. 

GENERAL DESCR[PTl O N : The area contains 
intermittent sagebrUSh-pinyan-juniper co mmunity 
interspersed among rock outcroppings. 
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SITE INFORMATION SUMMARY 


SITE NAME: Indian Spring,s Tr,lee Fossil Locality • 	 body fossil evidence of cln t'xtinct A1aoslo11lt' 
revealing the ventral side of the onimal; this 

LOCATION: TISS, R69W provides the bflSis ior the recognition of a new 
County: Fremont family, genus, .lnd species. 
USGS 7.5' Quads: Cooper Mount"in, 
Phantom C<lnyon; The locality contains an estuarine species and 
Eight mile~ north of Flort>nce .:lod west Jssociated fauna and ichnofauna which demon 
of Lower Phantom Canyon strates that the primitive vertebrates were part of 

an ecosystem including merostomes, arachnid s, and 
SIGNIFICANT FEATURES: The locality contains a trilobites. The later P.1leozoic association of meros
unique ..\sst'mblage of tract' fossils, body fossils, and tomes and ostracoderms wa~ apparently a reliltion
sl,d imen ti'lry sl ruel life'S, inel uding bod y fossil ship established eorly in their evolution. It nlOy hove 
l'vidl'ncp of Oslrt1(oderIll5 . A1crosto11lt's, and Trilobites. been this predator-prey relotionship that stimulated 
Th(' locality i::; the type locality of eight /cllt/OgCNCTfl. the evolution of heterostracan armor plate and 
Thl' ,\ssociation of sediml'nt,lrY structures clnd trace ultimately the vertebrate skeleton. 
,lnd body fossils i~ unique and of intt'rnational 
illtL'rL'st. Import.lnt dis(lweries from this locality GENERAL DESCl~IPTION: The are.' consis ts of 
(which includes adjacent private propert y) are: rolling terrain and rock outcroppings, dominated by 

pinyon -juniper woodland and perennial grJs~ 

• 	 ,In ofo-bronchial mold of an ostracoderm understory with ponderosa pine in lower "lre.1. 
showing the "natomy and (Onfigufdtion of the 
bronchial pouches used for respiration. AREA: 45 Acres 

• 	 the earliest fossil record and first occurrence OTHER SIGNIFICANT VALUES: Private prop.'rty 
of t he walking. foraging. and burrowing activity (40A.) portion of the locality is 0 designated Colorado 
of the ancestral horseshoe crab. Natural Area and a registered National Natural 

LandmMk. This portion of the IOCJlity is used as 
• 	 the earliest record of scorpionid locomat ion clnd all interpretive n.Hural area and for scientific 

some indications of scorpionid morphology. research. 

• 	 the first record of fossil Eu'ypll',ids in the GAG RECOMMENDATION: RNA - Research Nat
w estern United States. ural Area for ongoing scientific research and for 

educational and interpretive use. A GAG field 
• 	 the first body troce fossil evidence of the extinct ev"luation occurred on f\pril 25-26, 1985. The GAG 

arthrupod known asA~laspid, previously known also recommended initiating a withdrawal from 
from one locality in Minnesota-Wiscon~in . mineral entry and amending the existing Man.lge

ment Framework Plan 10 include special manage
• 	 detoiled walking and swimming tracks of the ment provisions. 

giant IS(J/did TriiolJite revealing important data 
on the nature, structure, and function of both BOUNDA[~Y JUSTIFICATION: Locality contains 
the epipodite and pre-epipodite. known uccurrences of body and trace fossil evidence 

from the Hording Formation (Middle Ordovician) 
in Colorado. Proposed boundaries were identified 
to BLM in 1980. The area, recommended as an RNA, 
has been registered by the Colorado Nat ural Areas 
Program ([983). 
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SITE INFORMATION SUMMARY 


SITE NAME: Lower Phantom Canyon Paleo Site opens out with the tran si tion across the Precam
brian - PaleOZOic contact. Pinyon-juniper scrub oak 

LOCATION: nBS R69W, S4, 9 and semi-arid shrub communities with a perennial 
County: Fremont grass understory are the dominant vegetation, with 
USGS 7.5' Quad: Phantom Canyon cottonwoods present in more mesic areas. 

SIGNIFICANT FEATURES: Phantom Canyon is a AREA: 80 Acres 
scenic canyon which is cut through Precambrian 
igneous and metamorphic complex unconformably OTHER SIGNIFICANT VALUES: None known . 
overlain by Ordovician Manitou and Harding 
Formations. Phantom Canyon displays faults, folds, GAG RECOMMENDATION: NON - No special 
unconformities, and excellent Ordovician stratigra management GAG field evaluations occurred on 
phic sequences. Trace and body fossil remains afe April 25-26, 1985, and on June 9-11, 1986. Originally, 
similar to those of the nearby Indian Spring Trace private property posed public access problems. 
Fossil site, but of lesser quality. During the second field evaluation, private owner

ship and public access again posed problems. I30th 
GENERAL DESCRIPTION: Phantom Canyon is a field evaluations determined that existing manage
box canyon, in some places less than 40 feet wide, ment was appropriate even though the area has 
cut in the Precambrian Pikes Peak granite. JOinting supported and will continue to support research and 
in the granite frequently controls the canyon's educational use. 
course. Near its southern end, the canyon cuts 
through Precambrian schist and gradually 
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SITE INFORMATION SUMMARY 


SITE NA;\1E: Spring Gulch Fossil Fish Locality GENERAL DESCRIPTION: Typical semi-arid shrub, 
grass, and pinyon-juniper vegetation. 

LOCATION: T49N, R9E 
County: Fremont AREA: 40 Acres 

USGS 7.5' Quad: Wellsville 

OTHER SIGNIFICANT VALUES: None known. 

SIGNIFICANT FEATURES: Devonian fish remains 
are the only fossils found in the Parting Formation GAG RECOMMENDATION: Combine into Wells

and known from several localities in Colorado and ville Geologic Study Area. 

Wyoming. Spring Gulch provides excellent strati 
graphic sequences from the Precambrian through BOUNDARY JUSTIFICATION: Part of Wellsville 

Mississippian periods. Spring Gulch is an ideal Geologic Study Area. 

selling for interpretive geology of the Wellsville 
Syncline and is used by several colleges and 
universities for educational purposes. Spring Gulch 
contains dis,,,ticulated fr,.gments of IJollrrio/el'is and 
/-/(1lol'hjcIrCIIS in the red siltstone-dolomite bed in the 
Parting formLltion. 
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SITE INFORMATION SUMMARY 


SITE NAME: Twin Mountain Structure Complex OTHER SIGNIFICANT VALUES: Area provides 
opportunities for brunton and plane table mapping. 

LOCATION: TlBS, R71W, Sl1, 12 The Harding Sandstone contains conodonts, and 
County: Fremont fish plate fragments of Eryplichius and Aslraspis. The 
USGS 15' Quad: Cover Mountain, type section for the Fremont Formation is close by 
Royal Gorge and contains Ordovician horn corals, gastropods, 

and nautiloid cephalopods such as Orlhoceras. 
SIGNIFICANT FEATURES: Complexly folded and 
faulted strata adjacent to Highway 50 provides ideal GAG RECOMMENDATION: NON - No special 
setting for geology field classes (Twin Mountain is management - no destructive activity should be 
used by universities and colleges). Precambrian allowed in boundary area - special steps should 
Manitou Limestone contact is unique for showing be developed as part of planning. Maintain area for 
minor relief. Ordovician Harding and Fremont geologic interpretation and education. GAG recog
Formations are fossiliferous and well-exposed. nizes its outstanding geological attributes. 

GENERAL DESCRIPTION: Although relatively BOUNDARY JUSTIFICATION, (Map and boundary 
devoid of vegetation due to outcrop nature, the area are pending, but are based on area of outstanding 
contains typical shrub, grass, and pinyon-juniper ed ucational values), 
vegetation complex on rocky terrain. 

AREA: Used for educational purposes. 
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SITE INFORMATION SUMMARY 


SITE NAME: Wellsville' Geologic Study Area 

LOCATION: T490:, R9E, (including 513), and T49N, 
RIOE 
County: Fremont 
USGS 7.5' Quad: Wellsville, Howard 

SIG0:IFICANT FEATURES: Are.1 consis ts of Spring 
Gulch and part of Arkans.1S Canyon, <11l are.' used 
by mJny univeTsitil's, colleges, dnd stilte geologic<ll 
so cil'li l'~ tor education<l i and interpretive purpo~cs. 
Spring Gulch provides ex ce llent stratigraphic 
:-;equl'nce:::; from the rrccambri.ln through Missis~i
pi,ll1 ~ll·riods. The Arkztns.1S River Canyon exposes 
~tt'l'rly dipping Ordovici,1l1 to renn s ylv.,ni.lll age 
str~lt€l .:Htd tcxtbook l'x<lmples of foldinh. f<lultillh,. 
':lIld ullconformities. 

CENERAL DESCRII'TIO:-.J : Area contains typical 
shrub, gr<lss, dnd pin yon-juniper veget.,tion com
plC'x <.1n often rocky (outcrop) trNT.lin. 

Al~[A: Map and boundary including land ownership 
being studied . 

OTHER SIGNIFICANT VALUES: Devonian fish 
fos::;ils, including disarticulated fragment s of 
l3olhrlolcpis and I-Ioloptycllli s ilrE' reported from the 
red silt s tone-dolomite bed of the Partin!; Formation 
in th e area . Area lends itself well to interpretation 
and edu cation - a brochure and sign at .a pullout 
at Spring Gulch would help to enhance these values. 
The Wellsville CSA is a combination of the formerly 
proposed "Spring Gulch" and "Upper Arkansas" 
NA's. GAG recognizes tht' outstanding geological 
attributes of this are-d.. 

GAG RECOMMENDATIO:-.J: NO N - No special 
malhlgement - need to check mining claims (pdt 
ented & unpdtented) - combine bo th the "Spring 
Culch" .md " Upper Ark.msa," to form the Wells ville 
GSA and develop the interpretive aspects for thi s 
are~l . 

BOUNDARY JUSTIFlCATIO,, : Edu cational dnd 
scenic qUdlilies of Sl'ring Gulch and the Upper 
Arkansas Canyon (Map and boundary including 
land ownerships in progre::i s). 
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SITE INFORMATION SUMMARY 


SITE NAME: Upper Arkansas Canyon Scenic Study GENERAL DESCRIPTION: Area contains typical 
Area shrub, grass, and pinyon- juniper vegetation 

complex on rocky (outcrop ) terrain. 
LOCATIO N: T49N RIOE 

County: Fremont AREA: Undescribed at present. 

USGS 7.5' Quad: Wellsvi lle, Howard 

OTH ER SIGN IFICANT VALUES: 

SIGNI FICANT FEATURES: Part of Arkansds Canyon 
w hich is used by universi ties, colleges, and state GAG RECOMMENDATION: NO N -No special 

geological societies for educational and interpreti ve management needed. 

purposes. The Arkansas River Canyon exposes 
steeply dipping Ordovician to Pennsylvanian age BOUNDARY JUSTIFICATION: Pending further field 

strata and textbook examples of folding, faulting, evaluation , 
and unconformities. 
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CRAIG DISTRICT 






SITE INFORMATION SUMMARY 


SITE NAME: Blacks Gulch GENERAL DESCRIPTION: The area contains a 
gently rolling and highly eroded terrain with a semi

LOCATION: T2N, R96W arid shrubland community domina ted by 
County: Rio Blanco sagebrush. 
USGS 7.5' Quad: White River City 

AREA: 20 Acres 
SIGNIFICANT FEATURES: Blacks Gulch is the best 
fossil vertebrate locality of Lysite (middle early OTHER SIGNIFICANT VALUES: None known. 
Eocene) Age in Colorado. It has produced several 
hundred good speCimens including the type uf GAG RECOMMENDATION: RJ"lA - Research Nat
Lopltil'ammys dcbequcnsis. This site produces good ural Area for ongoing research projects by several 
Lys itean fauna with good quality material. A universities. Oil and gas leases should be issued with 
reasonabIl' complete upper dentition of the primate no surface occupancy (NSO) stipulations attached 
Call1ilis nbdillls, possibIl' the best known specimen, to the leases for the identified area. 
was recently collected from this site. Erusion 
constantly produces new specimens of scientific BOUNDARY JUSTIFICATION: Thearea includes th e 
merit. cliff faces with the fossil-bearing strata and the fossil 

producing area at the base of the cliffs. The highly 
erodable soils require periodic prospecting for 
fossils. 
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SITE INFORMATION SUMMARY 


SITE NAME: Calico Draw Paleo Locality AREA: 180 Acres 

LOCATION: T5N, R99W OTHER SIGNIFICANT VALUES: BLM has ronked 
County: Moffat the scenic quality as A-B for this area due to the 
USGS 7.5' Quad: Indian Water Canyon colorful red cliffs and rock outcrops contrasting with 

the sagebrush gray and dark green pinyon -j uniper 
SIGNIFICANT FEATURES: The site has produced in the valley. 
several species of dinosaurs based on sparse 
material. A fairly complete diplodocid from the GAG RECOMMENDATION: NON - No special 
locality is in the collection of Brigham Young management area designation. The area does not 
University, Provo, Utah. contain sufficiently rich or scientifically unique fossil 

material to justify designation as a special manage
GENERAL DESCRIPTION : The area contains ment area. 
intermittent stands oj pinyon-juniper in a semi -arid 
environment consisting primarily of sagebru sh and BOUNDARY JUSTIFICATION: Evidence of earlier 
sa ltbus h. excavations is clearly visible. Future potential 

paleontological excavations should be monitored to 
ensure compliance with appropridte environmental 
regulations. 
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Cross Mountain Canyon Photo: Bureau of Llnd Man.l~t'm{'nl 

SITE INFORMATION SUMMARY 


SITE NAME: Cross Mountain Canyon both ends of the canyon. Semi-arid sagebrush and 
pinyon-juniper woodland communities comprise 

LOCATION: T6N, R98W, 513, 14,22, 23; T6N, R97W the vegetation on the area. 
County: Moffat 
USGS 15' Quad: Elk Springs AREA: 1500 Acres 

SIGNIFICANT FEATURES: Rugged canyon is a OTHER SIGNIFICANT VALUES: Cross Mountain 
classic example of a superimposed river gorge first Canyon is a BLM Wilderness Study Area. Cross 
estilblished on the Browns Park formation (Ter Mountain Canyon has been assigned a scenic quality 
tiary - Oligocene - Miocene), then eroded down a rating A by BLM and a rating of 5 (highest) for 
thousand feet into the Uinta Mountain Group scarcity within the region. Visual sensitivity is rated 
(Proterozoic) in the core of the Cross Mountain High - Cross MOllntain Canyon is visually 
anticline. The Madison Limestone (Mississippian) interesting due to its contrasting land form to the 
forms the canyon rim, making vertical cliUs more immediate surrounding landscapes. Cross Mountain 
than 200 feet high. The canyon is deeper than it Canyon is one of Colorado's fe\." remaining natural 
is wide to'....ard the mouth of the canyon. Cross canyons unaltered by human impacts. Cross 
Mountain Canyon is bounded on the west by a large, Mountain is habitat for PeJ1stcmotl yrlmpat'll si~ 

well -exposed fault zone that brings Mancos Shale (USFWS - Category 3C; Colorado list 4) and CirsiulI1 
(upper Cretaceous) against Madison Limestone and owenbyi (USFWS-Catagory 2; Colorado list I). 

offsets the Bishop Conglomerate. Vertical displace
ment is approximately 5000 feet with Mesozoic strata GAG RECOMMENDATION: ONA - Outstanding 
west of the fault in contact with Paleozoic strata Natural Area for sce nic quality and exemplary 
east of the fault. Cross Mountain Canyon's many geologic features. The area is used regularly for 
spectacular geologic features are contained in a educational purposes. 
relatively small area resulting in an area of great 
educational value. BOUNDARY JUSTIFICATION: Area includes 

canyon and approximately one-half mile back from 
GENERAL DESCRIPTION: The scenic, three mile the canyon rims as well as the west end of canyon 
long canyon is carved by the Yampa River through to include rocks affected by the fault . 
Cross Mountain, which is uplifted along faults at 
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SITE INFORMATION SUMMARY 


SITE NAME: Douglas Pass Insect Locality 	 AREA Unkown 

LOCATION: T5S, RIOIW, S7; T5S, RI02W OTHER SIGNIFICANT VALUES: None Known 
County: Garfield 
USGS 7.5' Quad: Foundation Creek GAG RECOMMENDATION: NON - The GAG field 

evaluation in 1985 resulted in the fallowing 
SIGNIFICANT FEATURES: Type locality for several recommendations: 
fossil insects, including a recently described TipulidtU' 
(Diptera). The excellent preservation of the fossil • 	 No special management due to inadequate site 
insects makes this site unique in the western United information. 
States. 

• 	 Public access makes management difficult. 
GENERAL DESCRIPTION: The area contains platey 
sh"les typical of the Green River Formation. • 	 Douglas Pass is a topotype locality - a locality 
Vegetation consists of montane iorest and shrub from which previously unknown species are 
communities interspersed <lmong rock outcrops. found. 

• 	 Another representative Green River formation 
locality with fossil insects with restricted public 
access should be protected. 
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SITE INFORMATION SUMMARY 


SITE NAME: Irish Canyon with every period represented except the Ordovi
cian, Silurian, and Devonian. The Precambrian is 

LOCATION: T9N, RIOIW, SI-3, 11-12 represented by the Uinta Mountain Group that 
T9N, RIOOW, 55-8 plunges to the southeast below the Tertiary Browns 
TlON, RIOIW, 52-5,8-11, 13-16,21-27, Park Formation . The Paleozoic and Mesozoic section 
34-36 consists of eighteen stratigraphic units of marine/ 
TlON, RIOOW, 530-31 nonmarine clastic and marine carbonate origin: The 
County: Moffat Section is about 13,100 feet thick and is bounded 
USGS 7.5' Quad: Big Joe Basin, Irish by the Precambrian on the southwest and the Uinta 
Canyon Thrust Fault (Sparks Fault) on the northeast. The 

Tertiary is composed of three gently dipping 
SIGNIFICANT FEATURES: This area is an excellent formations outcropping in the area and unconfor
example of stream superimposition and piracy mably overlap the older formations with an overall 
resulting in a beheaded stream valley. The stream thickness of 7400 feet. The Paleozoic and Mesozoic 
in Irish Canyon was pirated by Vermillion Creek strata uniformly strike northwest-southeclst, form
in early Pleistocene time, leaving a IOOO-foot-deep ing ridges in the more resistant sandstones and 
gorge high and dry without a headwaters and limestones Jnd valleys in the less resistJnt siltstones, 
opened to a wind gap at its head. The beheaded mudstones, and shales. The strata dip at approx
strec1m valley contains the only continuous and imately 30 degrees northeast at the contact with 
complete stratigraphic section of Paleozoic through the Precambrian and are nearly vertic.ll and locally 
Tertiary sedimentClry rocks representative of NW overturned at the leading edge of the Uinta Thrust 
Colorado geology on the Uinta Overthrust. plate. The Canyon is colorful and scenic. 

The site has excellent examples of the two major OTHER SIGNIFICANT VALUES: Cultural - petro
Uinta Mountain erosional surfaces: the Gilbert Peak glyphs occur on the site and are delineated by a 
Surface and the Bear Mountain Surface. Remnants small interpretive site. rrehistoric use of the area 
of the latler surface are rare in the eastern Uintas. has been demonstrated by the findings of the 
More than four miles of strata are continually Fremont and Ute cliitures. Scenic - Irish Canyon 
exposed in one stratigraphic section. Although the has a high scenic value rating. Irish Canyon has 
rock units have been correlated and described, their 6 highly ranked plant species of speci,,1 concern 
deposition<ll histories have not been extensively (Colorado Natural Areas Inventory) and several 
studied. plant communities of special concern. 

Irish Lakes, two intermittent ponds, are the most AREA: Approximately 11,400 Acres 
notable aquatic feature on the site. Such natural 
ponds are rare in western Colorado at low elevations. GAG RECOMMENDATION: ONA - Outstanding 

Natural Area for scenic quality and exemplary 
GENERAL DESCRIPTION: Approaching the pro geologie features; used for educational purposes. The 
posed site from the southwest, the panorama geology of Irish Canyon is known nationally and 
includes the Vermillion Creek Gap (a superimposed geology organizations and universities frequently 
stream) and the dramatic entrance to Irish Canyon schedule field trips to study the geologie exposures. 
(an abandoned superimposed stream). Twelve 
geologic units are exposed and visible from the rim BOUNDARY JUSTIFICATION: The boundary 
of Vermillion Gap_ Rock units that outcrop in the encloses the minimum area encompassing the scenic 
area range in age from Precambrian to Quaternary and geologiC values of the proposed site. A county 

road through Irish Canyon provides access to the 
site. 
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SITE INFORMATION SUMMARY 


SITE NAME: Kremmlin g Cre taceous Ammo nit e 
RNA 

LOCATION: T3N, R80W 
County: Grand 
USGS 7.5' Quad: Hinman Reservoir 

SIGNIFICANT FEATURES: Exceptional mar ine 
fossils fTom the Pierre 5I1a\ (:", of late C retaceou s age 
(70 millio n yea rs), including an unus ual concentra
tion of the gian t ammonite (Placcll liceras IIlccki) . 
Assoc iated with several sca les of th ese ammo nites 
are Over 100 species of mollusks, including oth er 
,1mmollit C's, nautiloids, clams, (1nd gastropods, and 
r.)fl' species of bryozoans (moss animals), brachi 
opods (l amp shells ), crabs and lobsters, vertebrates 
(fish <\I1d marine reptiles), and terrestria l plants. The 
fossils occur in.l muddy sdnds tone, typ ica lly within 
large sa ndy c.llca reo us co ncentrations that s urround 
spC2cimens oi the giant ammontites. The muddy 
sandstone accumulated from a series of storm
deposited marine sa nd bars ne.1r the western 
shoreline of tl shallow sea that covered much of the 
weste rn int erior of North America 75 million years 
ago. The giant a.mmonit es ma y hdve been washed 
on to the sand b,1rS by storms after dying l' 11 masse 
followin g mating activities. O ther fauna indicate a 
shallow mdrine depositio nal env ironmen t th at 
received tt:'rr€st rial plant debris fTom th e shore. The 

concentration of fossi ls at this loca lit y allows for a 
remarkable view into an ancient marine ecosys tem. 

GENERAL DESCRIPTI O N: Sagebrush and grasses 
co ver rolling topograph y broken up by ridges and 
sa nd stone o ut croppings. 

AREA: 160 Acres 

OTHER SIGNIFICANT VALUES: Area may ha ve 
c1Tcheological import ance, cultural artifacts .1 re 
reported from this area. 

GAG RECOMMENDATION: RNA - R,'search Nat
ural Area tor research and educational purposes. 
Locality is intern~ltionally known due to uniqueness 
and wealth of fossil mate rial and will be used for 
baseline studies. Commt:' rcial co llecting has dam
aged the loca lit y and requi res careful monito ring 
to protect localit y from further vandalism. 

BOUNDARY JUSTIFICATION: Area co nt a ins sa nd
stone outcropping which is known to ha ve marine 
fos s ils. The area was regis tered in 1983 by the 
Co lorado Nat ural Areas Program. Ad jacent s ta te 
owned land (State Board of Land Commission e rs) 
containing th e sa ndstone outcropping was regis
tered in 1984 by the Colorado Natura l Areas 
Program . 

.Kr~mml ln ~ Am mOOIl e RNA 
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SITE INFORMATION SUMMARY 


SITE NAME: Lookout Mountain - Vermillion Bluffs AREA: Approximately 640 Acres 

LOCATION: TllN, R99W, S35-36 OTHER SIGNIFICANT VALUES: Lookout Mountain 
County: Moffat and the Vermillion Bluffs comprise a dramatic 
USGS 7.5' Quad: Sheepherder Spring; escarpment of 1,700 feet in elevation. The viewshed 
Coffee Pot Spring Northwest of from Lookout Mountain encompasses the Vermil
Maybell and southwest of Powder lion Creek drainage, Limestone Ridge, Irish Canyon, 
Wash. Diamond Peak, Middle Mountain, Powder Wash, 

Sand Wash, and the southern crest of Horseshoe 
SIGNIFICANT FEATURES: Lookout Mountain is the Basin in Wyoming. The area contains Holocene and 
highest point on the Vermillion Bluffs on the divide Pleistocene landslide deposits composed of earth
between Vermillion Basin and Sand Wash Basin. nows and rotational slumps on steep slopes. These 
Lookout Mountain is an erosional outlier of the deposits are situated below Lookout Mountain and 
Gilbert Peak erosion surface capped by Bishop form spectacular badlands. 
Conglomerate (Oligocene). Lookout Mountain is an 
excellent example of an isolated, nat-topped erosion The site is within a larger area proposed by BLM 
remnant of a once-extensive middle Tertiary alluvial and the State of Colorado due to its vegetation 
plain. The Bishop Conglomerate consists of cobbly, components. Five plnnt species of special concern 
pebbly nood alluvium and mudnows derived from and two plant associations of special concern 
the Uinta Mountains, about 15 miles to the (Colorado Natural Arcas Inventory) occur in this 
southwest. Eocene Cathedral Bluffs member of the area. 
Wasatch formation and Laney member of the Green 
River formation form well-exposed badlands below GAG RECOMMENDATION: ONA - Outstanding 
the Bishop caprock, particularly on the Vermillion Natural Area for scenic qUillities and opportunities 
Basin side. Excellent long-range vistas. for geologic interpretations. No surface occupancy 

(NSO) stipulations attached to oil and gas leases 
GENERAL DESCRIPTION: The site consists of the in identified area will protect the geologic features 
Vermillion Bluffs with Lookout Mountain being the on th e identifi ed sit e. 
hi f; hest point ,1t 8, 120 feet. The vegetation in the 
area is a semi-Mid shrubl.lnd comm un ity dominated BOUNDARY jUSTlflCATIOi\: The propos<,d boull 
by $,lgebrush, shadscale silltbllS h, Utah juniper, an d d:"Iry t:'nclos es the best repr('~('ntative examples of 
various perennial gr<l sses. the de~crib('d gcoll.lgic features. 
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SITE INFORMATION SUMMARY 


SITE NAME: Skull Creek Anticline GENERAL DESCRIPTION: The Skull Creek Anti
cline is adjacent to U.s. 40, but has a very wild aspect 

LOCATION: T4N, RIOOW, 518-20 & 29-31; immediately back from the highway. The area is 
T4N, RI01 W, 520-29 characterized by steep and rugged topography with 
County: Moffat expansive rock outcrops, cliffs, numerous drainages, 
USGS 7.5' Quads: Skull Creek, Lazy Y and colorful erosional iorms. The site is crossed by 
Point Seventy miles west of Craig on a rough jeep road. The vegetation is a typical 
US 40. sagebrush and pinyon/juniper plant communities. 

SIGNIFICANT FEATURES: This colorful, well AREA: Approximately 53,760 Acres 
exposed anticline is on the flank of Blue Mountain 
in the eastern Uinta Mountains. The site has colorful OTHER SIGNIFICANT VALUES: Scenic and wilder
erosional forms and large scale jointing in the Weber ness values. 
Sandstone. Exposed rocks range in age from 
Pennsy lvania to Cretaceous and include the Weber, GAG RECOlvIMENDATION: SMA - Special Man
Park City, Moenkopi, Chinle, Glen Canyon, Entrada, agement Area for scenic qualities and educational 
Stump, Morrison, Cedar Mountain, Dakota, and .md interpretive opportunities. Most land uses will 
i'v1.1ncos Formations. The anticline is asymmetrical, not impair the qualities of the geologie feature. Ii 
and the outcropping rocks make sharp hogbacks oil and gas development occurs, speCific lease 
and dipslopes on the south limb, especially the stipulations on drilling placements and roads may 
Dakot.l and Glen Canyon Formations, and dipslopes be .'ppropriate to protect the scenic opportunities 
and rimrocks on the north, west, and east. The Skull of the area. 
Creek Anticline is one of the best exposed small 
anticlines in Colorado. BOUNDARY JUSTIFICATION: The area encom

passes the entire anticline, including the complete 
Skull Creek rim. 
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SITE INFORMATION SUMMARY 


SITE NAM E: Wolford Mountain La ramide Orogeny (mountain building). Sagebrush 
and grass communit y cover a gen tly rolling 

LOCATION: T2N, R80W, S30 topography at the base of Wolford Mountain. 
County: Grand Montane forest types occur on the upper levels of 
USGS 7.5' Quad: Kremmling. Junction Wolford Mountain. 
Butte, Hinman Reservoir. 

AREA: 2,560 Acres 
SIGNIFICANT FEATURES: Wo lford Mo untain 
contains extensive exposures of the Cretaceous OTHER SIGNIFICANT VALUES: None known. 
Pierre Shale with man y inverte brate fossil occur
rences. The Williams Range Thrust Fault and many GAG RECOMM ENDATION: NON - No Special 
younger fault s occur in the complex fault zone. Management. Area is used for edu ca tion and 
Exposures of the Troublesome Formation contain resea rch by several universities. No threats to the 
vertebrate fossils. The most Significan t feature here area have been identified . Existing uses compatible 
is the clea rly exposed relation of Precambrian rocks with educational use. 
over Cretaceous shales on the thrust fault. 

BOUNDARY JUSTI FICATION: Area contains geo
GENERAL DESCRIPTION: Precambrian granite logic fedtures which are used by educational 
overlies Cretaceous shale. The older rocks were institutions. 
thrust up and over younger roc ks during the 
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SITE INFORMATION SUMMARY 


SITE NAME: Ducey Stromatolite Locality of Lodore. The concretions are wea thering out of 
a silicified limestone layer within the Laney Member 

LOCATION: 	 T9N, RIOOW, Sec. 5, TlON, RIOOW, (dated 47·45 rna) of the Green River Formation 
Sec. 32 (Eocene). Sparse pinon and juniper trees dot the 
County: Moffat area, ,1S well as low shrubs and grasses. A smoll 
USGS 7.5' Quad: Irish Canyon part of the total 160 acre locality is on private land 

(less than 20 acres). 
SIGNIFICANT FEATURES: Scenic area contains 
hundreds of cone, ball and egg.shaped concretions AREAS: 160 Acres 
that continue to ...veilther from a silicified layer of 
limestone. Concretions range in size from one metre OTHER SIGNIFICANT VALUES: Paleoecological 
to a norm of 3 nle>tres for larger concretions, the rese,l fch and mineraliza tion studies potential. 
largest of which is 10 metres high by 7 metres wide. 
Silicified limestone concretiont' are giant algal heads GAG RECOMMENDATION: ACECIRNA (Area of 
(stroma tolites) that have formed about a forest of Critical Environmental Concern /Research Natural 
sili cified rotted tree stumps; up to 47 growth rings Area). 
of "Ig"e and ooliths h.we been counted. 

BOUNDARY JUSTIFICATION: Actual extent of 
GENERAL DESCRIPTION: The Ducey Stromatolite concretionary exposure and weathered concretions 
Locality is on a bench overlooking a steep drainage that have rolled downhill (boundary walked and 
to Vermillion Cre{'k, Iris h Canyon, and the Gates mapped, 1987 and 1988). 

Denfl i~ Ducl:'Y St<mds Ne:l.t to A Slrom<! tolitt' Photo: Museum oi We-slem Color.ldo 

28 




GRAND JUNCTION DISTRICT 






SITE INFORMATION SUMMARY 


SITE NAME: Black Ridge Angiosperm Locality AREA: 40 Acres 

LOCATION: TIOS, RI03W OTHER SIGNIFICANT VALUES: Site is contained 
County: Mesa in a BLM Wilderness Study Area which h,1s the 
USGS 7.5' Quad: Battleship Rock; largest collection of natural arches in the world. 
Area is situated within the Black Ridge 
Wilderness Study Area west of the GAG RECOMMENDATION: RNA - Research Nat 
Colorado National Monument. ural Area due to continuing paleontological research 

interest. Several colleges and universities and USGS 
SIGNIFICANT FEATURES: The site has produced have conducted research on Ihis site. Field evalua
a 115 - 120 million year old sycamore which may tion by GAG required prior to final boundary 
be among the world's oldest known flowering recommendation. 
plants. Further research is necessary to substantiate 
existing data. BOUNDARY JUSTIFICATION: Final boundary 

recommendation deferred pending further 
GENERAL DESCRJPTION: The locality contains a evaluation. 
pinyon-juniper woodland with interspersed clear
ings of sagebrush and grass. 
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SITE INFORMATION SUMMARY 


SITE NAME: Black Ridge Canyons 

LOCATION: TIO, R 102W,T IIS, R102W 6th PM 
County: Mesa 
USGS 7.5' Quad: Battleship Rock, 
Colorado National Monument, Fruita, 
Ma c k, Ruby Canyon, and Sieber 
Canyon; Area is within Black Ridge 
Wilderness Study Area west of Colo
rado National N1onument. 

SIGNIFICANT FEATURES: A system of 5 scenic 
canyons, four of which contain 20 known arches. 
The larges t known concentration of natural arches 
in the world is in the Rattlesnake Canyon drainage. 
Seven of the ten known arch types have been found 
in thi s area. All arches with the exception of one 
in Pollack Canyon East, (Wingate Fm.) are known 
to occur in areas of Entrada outcrop. In addition 
to the known arches, there are numerous balanced 
rocks, monoliths, and pinnacles. 

GENERAL DESCRIPTION: This areas is on the 
northeas tern flank of the Uncompaghre Uplift. It 
encompasses land in elevations of 4430 fe et a t the 
Colorado River to 6400 feet to the southwest at Black 
Ridge, and shows corresponding vegetation zones. 
The area is scenic with canyons and mesas and is 
accessible by unimproved dirt road to the south 
(boundary) and by foot trails. 

AREA: 18,150 Acres 

OTH ER SIGNIFICANT VALUES: There is an 
opportunity for solitude in this area of out sta nding 
scenic value. An uncommon butterfly, rapilio indra 
m;'lOr;, is known to inhabit the area. Opportunities 
for further geologic studies include natural arches, 
and a chert pebble unco nformit y (Nava jo 
Fm?)between the Kayenta Formation and the 
Entrada Sandstone. Significant fossil vertebrates 
(dinosaurs) are known to occur in abundance in the 
Morrison Fm. of the study area. 

GAG RECOMMENDATION: ONAJACEC pending 
WSA designation. Outstanding Na tural Area within 
an Area of Critical Environmental Concern. If 
Congress does not approve this as wilderness area, 
it should be designat ed ONAI ACEC. 

BOUN DARY JUSTIFICATION: Area is determined 
by WSA boundary by BLM (BLM Final Wilderness 
Study Areas, 1980). Area is bounded by Colorado 
River to the north, Colorado National Monument 
to the east, Black Ridge to the south, and unim
proved dirt road to the west. 

(This section was prepared by Mr. Robert Sherill, 
Grand Junction, Colorado.) 
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SITE INFORMATION SUMMARY 


SITE NAME: Gunnison Gravels RNA bedrock outcrops form low c1ifis along the gulch 
and small ridges and hills in the proposed area. The 

LOCATION: Tl4S, R99W, S6 valley floor is sagebrush and grass covered with 
County: Mesa isolated stands of pinyon-juniper woodland 
USGS 7.5' Quad: Jacks Canyon community. 

SIGNIFICANT FEATURES: The area contains a AREA: 5 Acres 
unique fluvial gravel deposit which will aid in 
determining the recent geologie history of Una weep OTHER SIGNIFICANT VALUES, None known. 
Can yon. Several hypotheses relating to the erosion 
of Unaweep Canyon have suggested an <mcestral GAG RECOMMENDATION: RNA - Research Nat
stream drainage southwestv,'ard along Dominquez ural Area: Area is used regularly by local colleges 
Canyon to Cactlls Park and through Unaweep for educational and research purposes. Research by 
Canyon to the Dolores River. The potential ancestral USGS has occurred on the site. 
streams include the COIOTJdo River, Gunnison River, 
and Uncompahgre River. It is assumed that the BOUNDARY JUSTIFICATION: Prescribed JreO 
ancestral stream deposited the gravels in Cactus contains remaining gr.\Vel deposit, mined-out 
Park. deposit site, and top of deposit. Gravel from deposit 

was used to constrllct state highway through 
GENERAL DESCRJPTION: The gently rolling former Una weep Canyon and is removed occasionally by 
stream valley floor is cut along the Cactus P.uk Fault local residents. Remaining gravel deposit is minim,,)1 
by the eroded channel of an intermittent bremch and requires protection by fenCing from continued 
of Gibler Creek. The small residual sandstone taking. 
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SITE INFORMATION SUMMARY 


SITE Nfu'"lE: Debeque Canyon Landslide sparsely vege tated w ith pinyon-juniper and semi
arid shrubs, exce pt w he re there is d isturbance 

LO CATION: nos, R97W, S7 caused by slope failure. Fossil e v idence o f dinosaurs 
Count y: Mesa has been found on the land slide. 
USGS 7.5' Quad: Cameo; 

Three miles no rth of Highway 65 
 AREA: 5 Acres 
int ersection with Highway 6-24 on SE 

side o f Colorado River. 
 OTHER SIGNIFICANT VALUES: None known. 

SIGNIFICANT FEATURES: Are,) contains a small GAG RECOMMENDATION: NON - No Special 
landslide feature displayin g repeat ed movement of Manage ment Area recommendatio n due to nature 
three differing modes. The sandstones with shale of the geologic feature and commonness of lands
interbeds are of flu vial origin and have resulted in lides in Colo rado. 
slope fa il ure and debris production. The bedd ing 
plane ieatures are of out standin g qualit y. IlOUNDARY JUSTIFICATION: The area is bounded 

by the Colorado River on the no rth and north west, 
GENERAL DESCRIPTION: The landslide occurs o n by Robe rt s Canyon fl oor on the north and no rtheast 
the northwest-facing steep cliffs which fo rm the and by th e rim of the cliff on the south . This area 
valley wall of th e Colorado River in Debeque included all of the existing landslide debris and the 
Can yo n. The channel sandstones and claystone source ared. 
interbeds iorm a stair-step topograph y that is 

Ot>beque Dinosaur Footprint Photo: Bu reau of Land M anagement 
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SITE INFORMATION SUMMARY 


SITE NAME: Dotsero Crater 

LOCATIO N: T4S, R86W, 533; T5S, R86W, S4 
County: Eagle 
USGS 7.5' Quad: Glenwood Springs 

SIGNIFlCAJ\)T FEATURES: Dotsero Crater and it s 
associated lava flow represent the youngest volcanic 
event, estimated at 4,150 years, in Colo rado and is 
(1 good example of recent volcanism. 

GENERAL DESCRIPTION: Dotsero Crater is 800 feet 
deep and 113 mile wide with a lava flo\v of almost 
one mile (crossing 1-70). Sagebrush dominates th e 
la vil substrates on the valley floor, greasewood 
dominates on the colluvium and alluvium substrates 
with a pinyon-juniper woodland community. The 
area cunta ins semidesert shrubland and semidesert 
forest communities. This ilrea is also a good example 
of successional stages of vegetat ion on lava. 

AREA: 300 Acres 

OTHER SIGNIFICANT VALIJES: Unknown. 

GAG RECOMMENDATION: ONA - Outstanding 
Natural Area, although specia l access agreements 
may need to be completed with BLM Resource Area 
and lessee. 

BOUNDARY JUSTIFICATION: The area is th e best 
example of recent volcanism in Colorado and is u::>ed 
for educ,lt iona l purposes by severa l colleges and 
universities. The number of active and potential 
mining claims prf'sent management difficulties for 
BLM. Although DotSt'ro Crater is modified ex ten
Sively by cinder mining, the GAG recommendation 
emphaSizes the geologiC significance of th e area and 
the need to preserve part oft he crat er for educational 
use. 
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SITE INFORMATION SUMMARY 


SITE NAME: Fru ita Paleontological RNA 

LOCATION: TIN, RJW 
COLI nty: Ntesa 
USGS 7.5' Quad: Mack 
Three miles SW of Fruita. 

SIGNIFICANT FEATURES: Th e locolity contains a 
un ique record of Mesozoic ve rt ebra te foss ils, 
including a new species of triconodon tid nMmmal 
(s ignifican t for its association with a diverse 
mammalian fauna ). In addi tion, three species of 
multituberculates, four s p ec ie s of dryolestid 
eupantotheres, one species of fabrosaurid omit hi · 
schian, three spec ies of crocodillians, two species 
of sphenodontid squamates, two species of carni
vorous dinosau rs ( Ceratosaun~s and Allosaurus), one 
species of Camarasa uru s, and tw o species of 
SlegosallTfls (Colorado sta te fossil) ha ve been found 
on the locality. The completeness and excelient 
preservation of the late Jurassic s mall vertebrates 
from the loca lity, including examples of some of the 
oldest ma mmal foss ils found in the Western 
Hemisphere, is unique, given the limited world ·wide 
distribution and incompleteness of the late Jurassic 
~m (1\1 vert ebrate fossi ls. The rich assortment of small, 

te rrest rially ,'dapted vNtebrate fossils found at the 
locali ty makes the locali ty especially important. 

GENERAL DESCR IPTION: The area is typical in 
aspect for the Grand Valley, consisting of undulating 
te rm in mixed with roc ky outcro ps. The locality 
contilins outcroppings of the M orrison Formation 
deposited approximately 140 miUion years ogo and 
composed of the lower Sa lt Wash Sand stone and 
the u ppe r Bushy Basin Sha le . Th e Morrison 
Formdtion is the most fossiliferous formation within 
the Grand Valley and has produced fossils since 
1900. 

AREA: 280 Acres 

OTHER SIGNIFICANT VALUES: Adjacent to 
proposed Black Ridge Wilderness Study Area. 

GAG RECOMMENDATION: RNA - Research Nat
ural Area for international significa nce of Mesozoic 
vertebrate fossil s. 

BOUNDARY JUSTIFICATION: Locality has been 
withdrawn from mineral ent ry and fenced by SUA. 
Fenced area con tain s activl' resea rch location and 
includes the known foss il bearing s trata . 

.- -:"" -
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FrUita raleontolos)' Quarrr Photo: Bureau of L.lnd Management 



SITE INFORMATION SUMMARY 


SITE NA,\.1E: The Gateway P"lis"de 

LOCATION: T155, R104W, 536 
County: Mesa 
USGS 7.5' Quad : Gateway 
Abo ut three miles north of Gateway. 

SIGNIFICANT FEATURE5: Th e area contains a 
sandstone monolith that ends in a 2000' vertical 
ridge abutme nt of spectacular scenic beauty. 
Stratigraphic relationships are dis played which help 
to interpret the depos itional pa ttern of the south
west flanks of the ancestral Uncompahgre Uplift of 
th e Permian. Unconformable cont acts in th e Triassic 
units are disp layt'd clea rl y. 

GENERAL DESCRIPTION: The area forms part of 
th e no rth wall of the Dolores River and the 
s('dimentar y units eroded in ..1itt'Tnating cliff and 
slopc' topography. 5parse semi-desert vegetation o f 
various brush, grass, Jnd s hrub types OCCur with 

so me pinyon-juniper woodland o cc urring in 
protected areas. 

AREA: 1920 Acres 

OTHER 51GNIFICANT VALUE5: 5ite has spectac
ular scenic quality (BLM scenic quality rating A) 
and is within a BLM Wilderness 5tudy Area. 

GAG RECO MMENDATION: ONA - Outstanding 
Natural Area for geologiC and scenic qualities. Area 
is recognized nationally for its display of s tratigra
phic relationships and its importance in interpre ting 
the geology of Un(1\veep Canyon and southwest 
Colorado. 

BOUNDARY JU5TIFICATION: Prescribed area 
contains ridge abutm ent and t'scarpm ent fJet' from 
rim to bo ttom of rid ge. which includes th e 
geologic<llly important sE'l' lions. 

The GJt ew<lY Palisade f'hot\l; W. R. f-l.l1lsen, USGS 
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SITE INFORMATION SUMMARY 


SITE NAME: Gypsum Cliffs 

LOCATION: T4S, R86W, S3I, 34 
County: Eagle 
USGS 7.5' Quad: Gypsum 
Cliffs north of Gypsum, along 1-70. 

SIGNIFICANT FEATURES: The Gypsum Cliffs are 
excellent exposures of deformed gypsum, carbo
nates, and shales of the Pennsylvanian Minturn 
Formation. The deformation is due to the plastic 
flow of Eagle Valley Evaporites. The contorted 
interbedded silicic, carbonate, and gypsum beds are 
exposed in cliffs easily visible from 1-70. The cliffs 
occur in the north flank of the evaporite-formed 
Eagle River Anticline. 

GENERAL DESCRIPTION: The area contains 
scat tered pin yon -j u ni per-sagebrush -grass land 
veget,ltion complex. 

AREA: 30 Acres. Outcrop in SE qu,lrter of S31 most 
import,)nt due to the quality of the exposure. 

OTHER SIGNIFICANT VALUES: Several plant 
communities of special concern to Colordo are 
_known from the vicinity and may occur on the sites. 

GAG RECOMMENDATION: SMA - Special Man
agement Area. No apparent management conflicts 
exist on the site. Interpretive sign could be placed 
along 1-70 and at the BLM campground near the 
identified site for public use. 

BOUNDARY JUSTIFICATION: Best exposure for 
interpretation and signing. 
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SITE INFORMATION SUMMARY 


SITE NAME: MCCoy Fan Deltas limestones containing <1bundanl fossils. The area 
around McCoy has produced 114 species of 

LOCATION: 11S, R83W, 531; invt>rtebrates, three species of vertebrates, and fouT 
115, R84W, S35, 36; species of plant s, and is the type area for 19 spec ies 
T2S, R83W, 56; of Pennsylvanian plants and animals. Vegetation 
T25, R84W, S1, 2 cons ists of semi-<uid shrub and pinyon-juniper 
County: Eagle, Routt communities. 
USGS 7.5' Quads: Blue Hill, McCoy 

AREA 1,040 Acres 
SIGNIFICANT FEATURES: Excellent exposures of 
Pennsylvanian fan deltas, including topset, foreset, OTHER SIGNIFICAJ'-JT VALUES: Area is adjocent 
and bott()nlset beds, distribut,uy channels, storm to populO[ Colorado River access point for river 
washover fans, and nt:"arshore marine carbonates. rafting. 
Nearshore carbonates are highly fossiliferous with 
marine invertebrates. GAG RECOMMENDATION: ONA - Outstanding 

GENERAL DESCRIPTION: The McCoy fan deltas 
are some of the bes t exposed ancient deltas in the 
ROCky Mountain region. The deltas were formed by 
alluvial fan distributaries off the Ancestral Front 
Range, which deposited sediment loads into the 
marine waters of the Pennsylvanian Centra l 
Colurado Trough. The aTea contains sediments 
deposited in alluvial fans, in fan deltas, as nearshore 
marine clastics, and as nearshore marine carbonates. 
Interbedded with the fan delta deposits are marine 

Natural Area for geologic values. The area is the 
site of ongoing sedimentology and p"leontology 
research and is regularlY used fo r educatiunal 
purposes by several universities in the s tat e and 
the region. 

BOUNDARY JUSTIFICATION: The denoted area is 
the primary use area for research and educational 
purposes and contains easily accessible geological 
features. 
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SITE INFORMATION SUMMARY 


SITE NAME: Nancy Hanks Gulch AREA: 7 Acres 

LOCATION: T14S, RlOOW, SII OTHER SIGNIFICANT VALUES: None known . 
County: Mesa 
USGS 7.5' Quad: Jacks Canyon GAG RECOMMENDATION: NON - no special 
Area is situated ten miles southwest management area designation. Existence of patented 
of Whitewater. mining claims and land ownership pattern make 

specific management prescriptions difficult for this 
SIGNIFICANT FEATURES: Area shows alteration by site. Identified area is important for educational and 
hydrothermal processes of the sandstone units interpretive use by local coUeges. 
overlying the Precambrian complex in the mid to 
late Tertiary. The altered area contains minerals, BOUNDARY JUSTIFICATION: The boundaries 
including amethyst and copper. include the exposed areas of the mineralized veins 

that are visible from the main highway. The area 
GENERAL DESCRIPTION: The silicified veins occur extends up Nancy Hanks Gulch and could be 
on both sides of the valley floor and extend up the expanded to include the vein extension in that area. 
steep cliffs of Precambrian schist and granite and Patented mining claims exist within the identified 
into the overlying Triassic age mudstones and boundaries. 
sandstones. The alluvium in the valley floor is 
vegetated with cottonwood, willow, various shrubs 
and grasses. The rock slopes are sparsely covered 
with pinyon-juniper woodland. 
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SITE INFORMATION SUMMARY 


SITE NAME: Rabbit Valley RNA overlaid by the Cretaceo us Burro Canyon Forma
tion. Vegetation on the area is " desert shrub 

LOCATION: nos, RI04W community consisting of perenni<11 grasses, pinyon
County: Mesa juniper, saltbush, and desert shrubs. 
USGS 7.5' Quad: Oitter Creek Well 
Site is locat ed west of Grand Junction AREA: 75 Acres Research Area; 280 Acres Interpre 
near the Colorado-Utah border at the tive Area. 
Rabbit Valley interchange on 1-70. 

OTHER SIGNIFICANT VALU ES: None known. 
SIGNIFICANT FEATURES: Rabbit Valley s ite 
contains a large section of a Camarasaurtls axial GAG RECOMMENDATION: RNA - Research Nat
skeleton in channe l sandstone and has al so ural Areil for research and education. The Museum 
produced elements of Iguanodon, Allosau",s, Ca",a of Western Colorado (Grand Junction) has excavated 
ra sa uru s. Camptosaurus , Dip/odocus, Apatosa urus, fossil material from t he site. A cooperative agree
crocodilians, and turtles trom four horizons. Many ment has been signed be tween the BLM and the 
fossil specime ns from Rabbit Valley are deposited Museum to jOintly manage the site. 
in the Mu seum of Western Colorado. 

BOUNDARY JUSTIFICATION: Includes area 
GENERAL DESCRIPTION: Ra bbit Valley is located required for public education/ interpretive tlse as 
north of the Colorado River along the northwest well as for continuing research on site. The research 
flank of th e Uncompahgre Uplift. The area contains area contains the core fossiliferous area bJsed on 
sandy loam soils which are highly erosive. The area recent field surveys. The expanded interpretive area 
is dominated by sandstone outcrops on s teep slopes. is less fossiliferous, but contains fossil bone which 
Geologic formations outcropping on the site are the can be used if! situ for educational and interpretive 
Jurassic Morrison Formation, Brushy Basin Member purposes. 
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SITE INFORMATION SUMMARY 


SITE NAME: Roan Creek Goblins AREA: 80 Acres 


LOCATION: County: Garfield OTHER SIGNIFICANT VALUES: None known. 

USGS 7.5' Quad: 

GAG RECOMMEN DATION: None made. 

SIGNIFICANT FEATURES: Eros ional feature in 
Wasatch formation. BOU NDARY JUSTIFICATION: Follows erosional 


feature. A no surface occupancy stipulation for the 
GENERAL DESCRIPTIO N: Eroded nodules on area is delineated in the BLM-Grand Junction 
mudstone and sandstone spires in the 'Nasatch Resource Management Plan. 
Formation. 
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SITE INFORMATION SUMMARY 


SITE NAME: Sin bad VaUey AR EA: 2,000 Acres 

LOCATION: T48, 49N, RI9W OTHER SIGNIFICANT VALUES: Sinbad Valley is 
County: Mesa, Montrose scenic with the encircling rims adding a dramatic 
USGS 7,S'Quads: Mt. Waas4SE, Juanita backdrop. The valley rims vary from steep, brushy 
Arch, Mt. Peale INE, Roc Creek. forested slopes to bare outcrops. Rock exposures 
15 miles SW of Gateway off State on the north and northeast walls contain Triassic 
Highway 141, west of Salt Creek Road. and Jurassic rocks forming brightly colored cliffs 

hundreds of fee t high, particularly the Wingate, 
SIGNIFICANT FEATURES: Sinbad Valley is the Kayenta, Navajo, and Entrada Formations. In many 
exposed core of a breached salt-piercement anticline places the rims are broken by well-exposed faults. 
in a scenic structural section of the Colorado Plateau The core of the anticline is completely encircled by 
known as the Paradox Basin. faults. All of these faults resulted from the collapse 

of the anticline, brought on largely by erosional 
GENERAL DESCRIPTION: Sin bad VaUey is a broad exposure of the salt core, accompanied by salt 
oval depression about eight miles long and four extrusion and solution, and loss of support to the 
miles wide, encircled by high inward facing overlying rocks. 
escarpments. Elevational differences from vaUey 
noor to rim average 1,500 - 2,000 feet. Rocks exposed GAG RECOMMENDATION: SMA - Special Man
in Sinbad Valley range in age from Pennsylvanian, agement Area from the rim of Sewemup Mesa to 
in the lower slopes .lnd valley noor, to Lower the floor of Sin bad Valley; rim-noor: three sections 
Cretaceous in the upper part of the outer rim. The north of Salt Creek and three sections south of Salt 
broad noor of Sin bad Valley consists chiefly of the Creek. Sinbad Valley is a good example of a collapsed 
Paradox Member of the Hermosa Formation, which salt anticline in a self-contained and scenic area. The 
is mostly halite (rock salt), gypsum, limestone, geologic value of Sin bad Valley is having the area 
sandstone, and shale. The halite is not exposed, available for educational us e in a relativ e ly 
because of its high solubility, but in the subsurface undisturbed condition. Minimal disturbance within 
it comprises about 40% of the Paradox Member. the valley or on the valiey rim will not harm the 
Almost half the valley floor is Quaternary alluvium geologic features. 
covered with sparse brush, pinyon and juniper, and 
grasses. The Paradox Member occasionally pro BOUNDARY JUSTIFICATION: Part of the proposed 
tnldes through the alluvium as low hiUs almost free drea is within the Sewemup Wilderness Study Area. 
of soil. The best stratigraphic exposures are contained in 

the delineated area. 

41 



SITE INFORMATION SUMMARY 


SITE NAME: Una weep Canyon Overlook Ouart z pegmatites are frequently found in the 
granites. A major unconformity, Precambrian to 

LOCATION: TI4S, RIOOW, Sl6 Jurassic, is visible on the site. 
County: Mesa 
USGS 7.5' Quad: Jack Canyon; GENERAL DESCRIPTION: The overlook includes 
Twelve miles southwest of a small section of the canyon rim that slopes very 
Whitewater on Highway 14! gently to the abrupt drop from the edge. The 

predominant vegetation is typical pinyon-juniper 
SIGNIFICANT FEATURES: Overlook provides an woodland with some trees that are of impressive 
awesome view of Una weep Canyon, a scenic canyon size and age. 
which is the postulated course of the Gunnison and 
Colorado Rivers prior to their diversion in late AREA: 5 Acres 
Tertiary time. The Unaweep Canyon Overlook 
provides a panor"mic view of outstanding geological OTHER SIGNIFICAl\JT VALUES: Scenic. 
features. Narrow V-shaped gorges at both ends of 
the canyon grade into a classic U-shape implying GAG RECOMMENDATION: REC - Recreational 
glaciation. The valley is surmounted by sheer granite designation for placement of interpretive sign on 
walls hundreds of ieet high and drainage divide near Divide Creek Road to encourage appropriate public 
the valley center. The stratigraphy is similar to that use and to explain the significance of the geologic 
oi nearby Colorado National Monument. Precam features visible from the overlook. 
brian rocks are correlative with those of the Black 
Canyon of the Gunnison. Despite the evidence of BOUNDARY JUSTIFICATION: Area contains best 
glaciation, no glacial moraines have been identified . site for panoramic view of Una weep Canyon and 
Most of the major granite types in Unaweep Canyon could include the historic Taylor Ranch Granite 
occur, or are visable from , the overlook. Quarry, if land exchange occurred between BLM 

and private owners. 

,.' ~ j 

Photo: W. R Hansen. USGS 
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SITE INFORMATION SUMMARY 


SITE NA.VlE: Cactus Park Footprint Locality AREA: !O Acres 

LOCATION: Tl4S R99W OTHER SIGNIFlCANT VALUES: This area is within 
County: Mesa the limits of a pre-historic lithic scatter and also 
USGS 7.5 ' Quad: Triangle Mesa includes a suspected Ute blaze tree. The largest pine 

in Cactus Park is about 50 metres south of the 
SIGNIFICANT FEATURES: Intermittent drainage tracksite concentration and has a large area at its 
contains several theropod (meat-eating) dinosaur base that is bare of bark and has a surrounding scar. 
trackways with over 128 known footprints. Some This site is also adjacent to the Gunnison Gravels 
footprints show claw and toe pad marks and the RNA. 
trackways run in many different directions. Triassic 
trackways, especially those in the Wingate Sand GAG RECOMMENDATION: ACECIRNA (Area of 
stone are rare in the area. Critical Environmental Concern/Research Natural 

Area). 
GENERAL DESCRlPTION: The Cactus Park Foot
print Locality is in a bedrock drainage exposed in BOUNDARY JUSTIFICATION: Gulley with visable 
an area of alluviated soils with pinyons, junipers, trackways and area under soil tracks are leading 
and large pine trees. Tracks are exposed in a north· into. If a I metre thick layer of soil were removed 
trending drainage intersected by an east-west road. from this area, an extensive tracksite would probably 

be revealed. 
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SITE INFORMATION SUMMARY 


SITE NAME: Juanita Arch is located in the Wingate Sandstone. Elevation 
ranges from 4700 feet at the Dolores River to 5400 

LOCATION: T50N, RI8W, Sees. S 1/220,29 feet. 
County: Mesa AREA: 1,000 Acres 
USGS 7.5' Quad: Juanita Arch 

OTHER SIGNIFICANT VALUES: The area offers an 
SIGNIFICANT FEATURES: The only true natural opportunity for solitude, geologic research, and 
bridge in Colorado is Juanita Arch. "This is a very teaching ( development of entrenched meanders). 
young meander type bridge eroded through a large Candiate for federal candidate plant, Catagory II, 
fin of Wingate Sandstone ... and has a span of A,tragailis /i""efolias. Prosauropod (?) trackway and 
101 feet" (Vreeland: Vol. IS,p. 24, 1982). This is, by highest recorded elevation for lungfish burrows in 
definition, a bridge, and not an arch (Vreeland: Vol. the ancestral Rockies also exist along the trail into 
I, pp.15-16, 1976). There are two other collapsed the area. Various potholes, hanging falls, scroll 
bridges in adjacent entrenched meanders to the patterns of scour and fill, and a very youthful fin
west. type arch also occur in the area. 

GENERAL DESCRIPTION: This area is on the GAG RECOMMENDATION: ONA/ACEC ( Out
southwestern flank of the Uncompaghre Uplift. It sanding Natural Area/Area of Critical Environmental 
is in Maverick Canyon, a drainage to the nearby Concern). 
Dolores River. The arch is about one mile to the 
northeast of the Sewemup Mesa Study Area. Late BOUNDARY JUSTIFICATION: Canyon bottom and 
Paleozoic, Triassic, and Jurassic rocks are exposed mesa tops with the above mentioned feat ures. 
in the canyon and surrounding mesas. Juanita Arch 
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SITE INFORMATION SUMMARY 


SITE N AME: Young Egg Locality locality, discovered in 1987, has been suriace 
collected 3 times and q uarried 3 times. The egg

LOCATION: T14S, R98W bearing stratu m goes beneath a I m eter thick broken 
County: Delta sandstone and more quarrying is easily possible. 
USGS 7.5' Quad: Do minguez 

AREA: 10 Acres 
SIGNIFICAJ"JT FEATUR ES: Scenic area at mouth of 
Wells Gulch by the Gunnison River, bet ween two OTHER SIGNIFICANT VA LU ES: This s it e may yield 
bench-forming sa nd s ton e layers and co ntain s information on dinosa ur nes tin g patterns and 
thousands of black eggshell fragments. The,e iniormation about the paleoecology of jurassic 
fepresent a nesting site from the uppe r Jurrassic nesting s it es. The localit y was found by Dr. Robert 
(approx. 150 million years ago) that shows repe"ted G. Young, and h,15 been s tudied by paleontologists, 
nesting of the area. These fossil eggshells and geo logists, soils expe r b , pal y nolog ists, dating 
associated bones and tee th are locat ed in th e Salt experts, and eggshell experts. It may be poss ible 
Wash Member of the Morrison Formation. These that other nesting sites ma y b~ found exposed in 
('~gs and fragmen ts are th e oldest know n in th e this area. 
northern hemisphere and are only outdated by eggs 
from Arge ntina, South Airica, and India. GAG RECO MMENDATION: ACECIRNA (Area oi 

Critical Environmental Concern ! RE'scarch Natu ral 
GENERAL DESCRIPTION: The Young Egg Loca lit y, Areal. 
located about 20 miles south of G rand junc tion, 
Colorado is on a southwest facing slopeof mudstone [lOUNDARY JUSTIFICATION: Area of exposeu 
be tween two layers of bench-forming sandstone. eggshells, potential eggsh01l zones immediately 
Pinon and juniper trees dot the area which is adjacent, and weathered area to bottom of hill 
accessible only by hiking a short s teep trail or by (eggshe lls have been fo und washed out to valley 
driving a sma ll 4 wheel vehicle overland. This floor). 
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MONTROSE DISTRICT 






SITE INFORMATION SUMMARY 


SITE NAME: Dolores Canyon Meanders slopes combine with the Dolores River to produce 
spectacular scenery. Vegetation varies with lerrJin 

LOCATION: T47N, RI9W, 535, 36 and elevation. The canyon rim and mesas support 
T46N, RI8W, 531, 12 a pinyon-juniper woodland with interspersed 
T46N, RI8W, 531 sagebrush dominated open are.1S. The canyon slopes 
T46N, RI9W, 51, 2, 10, I\, 12, 13, 14, support a mixture of desert shrubs (sagebrush, 

23, 25, 26, 35, 36 mormon tea, squawbush, buffaloberry) ,1nd scat
T47N, R18W, 530, 31 tered pinyon-juniper, cottonwoods, and pond~roscl 
Counties: Montrose, Dolores, San pine. Riparian vegetation (cottonwood, willow, 
Miguel tamarisk) is common in the canyon bottoms. 
U5G5 7.5' Quads: Anderson Mesa, Bull 
Canyon, Pllradox AREA: 15,300 Acres 

SIGNIFICANT FEATURES: Dolores River Canyon OTHER SIGNIFICANT VALUES: The recommended 
Meanders are located in the canyonlands area of site is within the Dolores River Canyon Wilderness 
the Colorado Plateau. The meanders of the Dolores Study Area and adjacent to the proposed Coyote 
River cut the plateau between Little Gypsum Valley Wash Natural Area which contains uccurrences of 
on the south and Paradox Valley on the north. The plants and plant communities of special cuncern to 
cliffs of the incised meanders have exposures of the State of Colorado. 
dipping layers of the Chinle Formation, Wingate 
Sandstone, Kayenta Form,1tion, Navc1jo Sandstone, GAG RECOMMENDATION: ONA - Outstanding 
dnd Morrison Formatiun. The incised meanders Natural Area designation for scenic qUdlities of 
resemble the Goosenecks of the San Juan River, but geologic features. Area is used for educational 
are of added interest because of the adjacent salt purposes. Public use will not affect geological 
structure and related structural and geomorphic fedtures. No threats Me known to geologiGll ft.·at ures. 
features. 

BOUNDARY JUSTIFICATION: The identified 
GENERAL DESCRIPTION: The deeply incised, geologiC area contains the most exemplary geologic 
meandering Dolores River Canyon system is cut features and is contained within the wilderness 
down through a series of sedimentary strata. study area. The selected boundary utilizes both legal 
Colorful ledges and massive cliffs and jumbled talus and topographic boundaries. 
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SITE INFORMATION SUMMARY 


SITE NAME: Horseshoe Basin vegetation occurs in deli ca te cl umps o n the rocky 
stopes and in the talus. The ruggt'd, glaciated terrain 

LOCATIO N: T43N, R6W, 527, 28 is isolated and scenic, co nsis ting mostly of rock 
County: Hinsdale d ebri" boulder fields, and ta lus s lopes. 
USGS 7.5' Quad: Handies Peak 

AREA: 650 Acres 
SIGNIFICANT FEATURES: Hors"shoe Basin in th e 
Sa n Juan Mountains o f southwes t Colorado contains O THER S[GNIFICANT VALUES: Un know n 
numero us large rock glacie" (periglacial featu res), 
res embling debris-covered g laC ie rs oi ice. The GAG RECOMMENDATION: ONA - O utstand ing 
surfaces (lr~ hummock y and uneve n. Depress ion s Natural Area for scenic and exemplary geo logiC 
resembling crevaS5e~ are present with ridges and features. 
depressions at the lower ends . The end s o f th e rock 
g laCiers are s teep and abrupt! rising as much as 100 BO UNDARY JUSTIFICATIO N: Horseshoe Basin is 
ieet. The debris forming the rock glaCiers comes fro m s ituat ed between the Sil verton and Lake Cit y 
m~lSS w(lsting of the tuffs and now s of the Burns calderas in the San Juan volcanic field. The calderas 
and Henson Formations between the Silverton and and associated volcanic rocks and ore depos it s give 
Lake City calderas oi the Sa n Juan volcanic field . Ihe area greate r geologic volue Ihan that of the glacial 
Horseshoe Basin contains the larges t rock g laciers fea tures alone. Pri va te mining claims cover part o f 
in ex tensive accumulations in the Henso n Creek Horseshoe Basin. Althoug h Horseshoe Basin may 
drainclge. not be unique in an y sing le characteristic, the 

combina.tion of geolog iC features, access, £1 nd land 
GENERAL DESCRIPTION: Elevation of Horseshoe o\vnership, make it one of the best possibilities in 
Basin r.lnges be tween 12,000' <lnd 13,700', ....... ith most 
 the range for scientific research . 
o f the area <lbove timberl ine. Alpine tundra 
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SITE INFORMATION SUMMARY 


SITE NAME: Needle Rock RNA AREA: 80 Acres 

LOCATION: TI5S, R9IW, S27, 22 OTHER SIGN IFICANT VALUES: Area used ior 
County: Delta educational and recreational purposes, Needle Rock 
USGS l.5' Quad: Crawford has high scenic value, 

SIGNIFICAJ'JT FEATURES: Core or neck of tertiary GAG RECOMMENDATION: RNA - ONA designa
volcano which rises 800 feet above the valley floor tion may be appropriate, Support RNA as previously 
as a result of millions of years of the erosion of designated (1965) by BLM, 
sedimentary formations around it. The igneous plug 
originated as molten ro c k intruded through BOUNDARY JUSTIFICATION: Existing boundaries 
sedimentary rock during active volcanism 25 million which include the rock monolith and lands around 
years ago. its base are sufficient, The existing BLM RNA is 

registered by the Colorado Natural Areas Program 
GENERAL DESCRIPTION: Base of Needle Rock has (1979), 
a pinyon-juniper-grassland community. The rock 
monolith is bilrren of vegetation. 
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SITE INFORMATION SUMMARY 


SITE NAME: Dolores Canyon Triassic Fish Locality GENERAL DESCRIPTION: The area is characterized 
by semi-arid shrubland consisting of sagebrush

LOCATION: T47N, R18W, saltbush plant communities. Rocky terrain and 
County: Montrose outcrops (sandy, red mudstones) dominate the area. 
USGS 7.5' Quad: Paradox 

AREA: I Acre for research area; 10 Acres with buffer. 
SIGNIFICANT FEATURES: The Dolores Canyon 
Triassic Fish Locality is one of the most important OTHER SIGNIFICANT VALUES: None known. 
Triassic freshwatrer fish 10c.llities in North America. 
The locality has produced some of the finest GAG RECOMMENDATION: RNA - Research Nat
articulated fish fossils from nonmarine systems of ural Area designation due to research productivity 
the Late Triassic age. The fish occur in the upper and to rarity of fossil fish locality. The recommended 
part of the Dolores Formation, a sequence of tluvial RNA is within the Dolores River Canyon Wilderness 
overbank, abandoned channel-fill, and active Study Area. Geologic and paleontologic resource 
channel-fill deposits, about 45 meters (148 feet)thick. maps were prepared in 1986. A joint paleontological
The fish were trapped in abandoned channels trhat sedimentologic research study was organized in 
then filled with overbank mud deposits. The 1986 by the University of Colorado and the U.s. 
overbank deposits contain fossils of Triassic reptiles, Geological Survey. Research on this project is still 
including various phylosaur (armored crocodile) ongoing. 
remains. The locality has been richly fossiliferous, 
producing numerous disarticulated specimens. The BOUNDARY JUSTIFICATION: Area encompasses 
overlying dune sands of the Lower Jurassic Wingate known fossil-producing area. 
Sandstone contain footprints of bipedal dinosaurs. 
The locality is a good example of the relationship 
of fossils to their depositional environment and 
provides important information on the development 
of bony fish through time. 
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SITE INFORMATION SUMMARY 


SITE NAME: Placerville Permian Vertebrate Locality GENERAL DESCRIPTION: The area occurs along 
steep bluffs adjacent to the San Miguel River. 

LOCATION: T44N, R11 W, S35 Vegt;~tation consists oj semi-arid and montane shrub 
County: San Miguel communities with pinyon-juniper woodlands or 
USGS 7.5' Quads: Placerville, Little conifer (orest interspersed throughout. 
Cone 

AREA: 40 Acres 
SIGNIFICANT FEATURES: Placerville Permian 
Vertebrate Site is the only good condition Permian OTHER SIGNIFICANT VALUES: None known. 
vertebrate site in Colorado with good preservation 
of bone material. Five new species are recorded from GAG RECOMMENDATION: NON - no special 
this site; it is a type locality for these species. The management. The scarcity of vertebrate fossil 
site yielded remains from sail-backed vertebrate material, the fragmented quality of the bone, and 
Plalyhistrix. The Cutler Formation has produced the intermixed land ownership pattern of this 
several vertebrate fossils of Early Permian age. The locality combine to provide adequate protection for 
fossil bone materia} is very rare and occurs in near the site. The area has been described in the scientific 
vertical exposures of the Cutler (ormation in San literature and will support continuing research. 
Miguel Canyon. 

BOUNDARY JUSTIFICATION: Pending evalua
tion - will encompass area described in scientific 
literature. 
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SITE INFORMATION SUMMARY 


SITE NAeVlE: Slumgullion Earthflow GENERAL DESCRIPTION: The sparse vegetation is 
representative of montane forest communities. Soil 

LOCATION: T43N, R4W, SI2 - 15 coloration varies from yellow to orange to brown. 
County: Hinsdale 
USGS 7.5' Quad: Lake San Cristobal AREA: Approximately 1600 Acres 
Two miles southeast of Lake City on 
Highway 149. OTHER SIGNIFICANT VALUES: The area was 

initially recommended as a BLM Wilderness Study 
SIGNIFICAl\JT FEATURES: The area contains an Area (later dropped from further consideration due 
excellent example of a large translational landslide to size) and as a Nation,11 Natural Landmark by the 
complex, well developed in an area which has many National Park Service. The U. S. Forest Service has 
landslides in volcanic rocks that overlie the designated the area it manages on the Slumgullion 
Cretaceous Mancos Shale. The instability of the EMthflow as a Special Geologic Interest Area. The 
earthflow results from the hydrothermal alteration Colorado Natural Areas Program has designated the 
of the basalt cap overlying the volcanic tuffs. These U. S. Forest Service land on the Slumgullion 
areas have been transformed to unstable muds. The Earthflow as a Colorado Natural Area. 
area was glacially steepened, contributing to the 
instability. The first of these massive landslides GAG RECOMMENDATION: RNA-ONA 
occurred about 700 years ago when a huge mass Research Natural Area Or Outstanding Natural Area 
of volcanic rock, perhaps saturated with water from for scientific value, continuing scientific research 
rain and melting snow, slumped from a glacial cirque activity, and educational and interpretive value, The 
on the northeastern edge of the Lake City Caldera earthtlow is nationally recognized as a textbook 
on Cannibal Plateau at ,ln elevation of 11,500 feet. example of mass wasting phenomena. USGS has 
The mass nowed like a viscous liquid down a done research on the earthflow. 
tributary valley to the Lake Fork of the Gunnison 
River where it spread out ,lod ddmmed the L1ke BOUNDARY JUSTIFICATION: The area includes the 
Fork of the Gunnison River to form Lake San major part of the earthflow which occurs on public 
Cristobal. This earthflow is about four miles long. land. Colorado Highway 149 cuts through the 
A more recent active landslide began about 300 years edrthflow. Public access is e.lsy; several highway 
ago and overrides the older earthflow. The active pullouts permit easy observation of the earthtlaw. 
flow is about 2.4 miles long and 500 - 1000 feet wide. Slumgullion E"'thflow (BLM) was registered in 1984 
Movement of the younger earthflow, as gre.:lt as 20 by the Colorado Natural Areas Program. Slumgul
feet per yeclf in some Jreas, Ccluses trees on the lion EJrthtlow (USFS) was registered in 1980 and 
landslide surface to lean in various directions. designated in 1983 as a Colorado Natural Area by 

the Colorado Natural Areas Program. 
Although this kind oi ieature is not uncommon in 
alpine Color,1do, the Slumgullion Earthflow is one 
oi the most visible to the general public and is 
unusual in that its movement has dammed the Lake 
Fork - Gunnison River to form Lake San Cristobal. 
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SITE INFORMATION SUMMARY 


SITE NfuVlE: 	 Ute Indian Fault Zone and Geologic GENERAL DESCRIPTION: The area is at the 
Area northwest end of the Gunnison Uplift and contains 

a semi-arid desert shrubland association - desert 
LOCATION: Tl5S, R94W; TSO-5IN, R9W holly, ephedra, yucca, serviceberry, and sagebrush 

County: Delta, Montrose dominate. Jurassic and Cretaceous rocks overlie 
USGS 7.5' Quad: Precambrian metamorphic and igneous rocks. The 
Access by trails, dirt roads, and river outer rims of the canyon are capped by D"kot" 
from U.S. 550 near Olathe. sandstone. The inner rims of the canyon are 

Precambrian rocks. The area contains many inter
SIGNIFICMH FEATURES: This well exposed fault esting metamorphic fedtures. The elevation differ
zone trends north along the lower Black Canyon ential ranges from 5,200 feet at river level to 8,000 
of the Gunnison River in the Gunnison Gorge feet at Green Mountain, with corresponding 
National Recreation Area, crossing and re~crossing vegetation ranges. The are" is very scenic, and the 
the river, and is one of the best exposed fault zones rocks arc v~ry well exposed in cliffs and steep slopes. 
in Colorado. The canyon includes a inner rim Parts of the area are accessible by rough jeep trails, 
topping the dark Precambrian metamorphic ,lnd others by river raft Or foot trails. Small private land 
igneous core of the (.lnynn and an outer rim topping in-holdings at south end of the are,l. 
the overlying brightly colored Jurassic and Cretace
ous sediment<ny rocks. The m,1in structural f"\lture AREA: 19,000 Acres 
in the are" is a series of spectacular low-dngle faults 
that have thrust the Precambrian granitic rocks over OTHER SIGNIFICANT VALUES: This scenic and 
the brightly colored Mesozoic reocks, particularly isolated Jrea has substantial fishing and white-water 
over the Entrada Sandstone. The fault planes recreational values. 
themselves aTe exposed in several places. Associated 
with the these faults are spectacular monoclinal folds GAG RECOMMENDATION: ONA - Outstanding 
formed where the crustal displacement has been Natural Area for approximately 1,800 acre area of 
taken up by flexing. The faults in places pass laterally Chukar Canyon which abuts the boundary of the 
as well as vertically into such folds and thus Black Canyon of the Gunnison National Monument. 
demonstrate exceptionally well the tectonic forces SMA-special management area for 17,000 acres of the 
and geologic processes that accompanied the uplift Gunnison Gorge for geologic features. 
of the Rocky Mountains 65 million years ago. The 
area is one of the best places in the Rocky Mountains BOUNDARY JUSTIFICATION: ONA boundaries 
to view such faults. should extend to the D,lkota sandstone rims of the 

canyon. (see photo next page) 



53 




\ 

". 


Ute Indian F.1U II bme Phot o; W. R. Han ~e n , USGS 
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APPENDIX A 

GEOLOGIC ADVISORY GROUP 

Armstrong, Harley J. 

M.B.s., Museum Studies, University of Colorado, 1982. 
Curator of Paleontology, Museum of Western Colorado, Grand junction, Colorado, (l9B5· 
Present). 
Instructor, Mesa State College, Grand junction,( 1984). 
Project archaeologist/paleontologist, Grand River Institute, Grand junction, (1978·1985). 
Research intrests include Colorado paleontology, especially jurassic and Cretaceous dionsaurs. 

Athearn, Frederic J. 

Ph.D., History, University of Texas at Austin, 1974. 

Bureau of Land Management, Paleontology Program Manager (l984·Present). 

Bureau of Land Management, Cultural Resources Program Manager (l984·Present). 

Bureau of Land Management, Natural History Program Manager (1981 . 1987). 

Bureau of Land Management, State Historian,Colorado State Office (1975 . Present). 

Instructor, University of Colorado, Boulder, 1974-1976. 

Instructor, University of Colorado, Denver, 1974. 

Instructor, UniverSity of Texas, Austin, 1969-1972. 

Consultant, Santa Clara University, California, 1973-1974. 

Consultant, Utah State Historical Society, Salt Lake City, Utah, 1973. 


Braddock, William 

Ph.D., Geology, Princeton University, 1959. 
Professor, Department of Geological Sciences, University of Colorado (1956 - Present). 
Research Geologist. U.s. Geological Survey (parttime, 1952 - present). Geological mapping of 
northern Colorado FrontRange. 
Research and teaching interests are in regional and structural geology. 

Davis, Henry E. 

B.s., Range/Watershed Management, Utah State UniverSity, 1952. 
Director of Land and Reserve Development. Peabody Coal Company - Rocky Mountain 
Division .... Responsible for acquisition and disposal of surface and coal lands and for coal related 
exploration and development activities in Colorado, Montana, New Mexico, Utah, and Wyoming. 
Mining engineer (Missouri), Area mining engineer(Illinois and Ohio), Land agent (Western 

Division), Peabody Coal Company (31 years service). 

Range Conservationist, Bureau of Land Management (1952 - 1954). 


Ellingson, Jack A. 

Ph.D., Geology, Washington State University, 1968. 
Professor and chairman, Department of Geology, Fort Lewis College (1970 - Present).Teaching 
and research interests include mineralogy, igneous and metamorphic petrology, and structural 
geology. NSF Research Grant (1981 ).Fellow, Geological SOCiety of America. 
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Evanoff, Emmett 

Ph.D., Geology, University of Colorado, (in progress). 

M.s., Geology, University of Colorado, 1983. 

MS., Geology, University of Wyoming, 1978. 


Graduate student, Department of Geology, University of Colorado (1981 - Present). 
Instructor, Department of Geology, University of Colorado (1984). 
Research interests are in the paleontology of Cenozoic nonmarine mollusks, Cenozoic 
stratigraphy of the Rocky Mountains, and Iluvialsedimentology. Research projects have included 
the paleontology of Paleocene and Pleistocene nonmarine mollusks from Colorado, Wyoming, 
and Montana. 
Dissertation topic: Oliogocene nonmarine mollusks of the White River Formation in central 
Wyoming and northwest Nebraska. 

Fischer, William A. 

Ph.D., Geology, University of Colorado, 1953. 
Emeritus Professor of Geology, Colorado College (1982 - Present) 
Instructor - Professor and Chairman, Department of Geology, Colorado College (1949 - 1982). 
Consultant (1955 - 1982). 
Ford Foundation Fellow, Scripps Institution of Oceanography (1953). 
Research interests include morphology and evolution of trace fossils and primitive vertebrates. 

Hansen, Wallace R. 

B.S., Geology, University of Utah, 1941. 
U. S. Geological Survey, Research Geologist : Southern Rocky Mountains, Colorado Piedmont, 

Colorado Plateau (1946 - Present). Outstanding performance award, USDI (I958).Past President, 

Colorado Scientific SOCiety (1966) and Lifetime Honorary Member (1976). 

Editor, Association of Engineering Geologists (1971 - 1973). 

Meritorious Service Award, US. Department of the Interior 1969). 

Distinguished Service Medal, USDI (1979). 

More than 100 published reports and geologic nMps on Rocky Mountain region, New England, 

Alaska, and elsewhere. 


Herrick, Rodney. 

M.s. Geology, University of Wyoming, 	1972 
Geologist, Bureau of Land Management, Craig District Office, 1983-Present. (Mining Law, 
Paleontology, Mineral Materials). 
Geologist, Bureau of Land Management, Colorado State Office, 1980-1983. 
Geologist. U.S. Forest Service, Grand Mesa-Uncompaghre National, Gunnison National Forests, 
1977-1980. 

Holden, Gregory S. 

Ph.D., Geology, University of Wyoming, 1977. 
Associate Professor, Department of Geology, Colorado School of Mines (1978 - Present). 
Teaching: Petrology and Field Methods; Advanced Igneous Petrology. 
Research: Metasomatic reactions in limestones, metamorphic conditions and systemdtics jn 
Colorado's Front Range. 
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Johnson, James. 

Ph.D., Geological Sciences, University of Colorado, 1979 

Professor, Department of Geology, Mesa State College, 1967-Present 

Research Associa te, INSTAAR-MRS, Summers 1969-1974. 

NSF SCience Faculty hllowship, 1972. 

Director, Mountain Research Station, INSTAAR, University of Colorado, Summer, 1978. 

Sabbatical Visitor, ETH Zurich and University of Bern, 1981. 

Distinguished Faculty Award, Mesa College, 1983. 

Consulting Geologist, 1968-Present 


Kauffman, Erie G. 

Ph.D., Geology, University of Michigan, 1961. 
Professor and Chairman, Department of Geological Sciences, University of Colorado (1981 

Present). 
Curator, DepartmE'nt of Paleobiology, U.s. Neltional Museum (Smithsonian Institution) (1960 

1980). 
Adjund PcofE'ssor of Geolo~YJ GC'orge 'Ar~lshington University 0962 . prE'sent ). 
Visiting Professor of G,'o logy, Oxford University, England (1970 - 1971 ). 
Visiting Professor ot Geology, University of Tubig~n, Germany (1974t 
F<'lIow, Geological SOCiety of America. 

Presid ent, Paleontological Society (1982). 

"Scientist of the Year" Award, Rocky Mounl cl in Association of Geologists (1977). 
Djstin~uished Ll2cturer, American A5Soc1atioll of Petrolt:'um Geologists (1984). 
Current research projects include: (..,) study of the e volution of bcnthec marine communities 
since the Jurass ic; (b) study of extinction, espeCially nlass ive andfor catdstrophic ex tinction 
of it s causes in the Mesozoic and the Cenozoic; (c) study of evolution of biogeographic unit::> 
in relation to pl'lt e tectonics and paleoclimate and paleoceanographic evolution in the ivlesozoic 
and early Cenozoic. 

Kuntz, David W, 

M.A. Geography, University of Colorado. 
M.A. History, Uni,'ersity of Colorado. 
BA History, St. Olaf College. 

Program Director, Colorado Natural Areas Program, 1985-Present. 
Researcher, Colorado Department of Natural Resources,1980, 1982-1985. 
Consultant, National Wildlife Federation, Natural Resources Clinic, University of Colorado, 
1982-1983. 
Resource Policy Analyst, Fred C. Hart Associates, Den ver, Colorado, 1981 

Lindsey, K. Don, 

M.A., Zoology, University of Colorado, 197\. 

Curator of Paleontology, Denver Museum of Natura l History (1971 - 1984). 

Research Interests: Mesozoic, mammals and dinosaurs and field excavations of Jurassic mammals 
and dinosaurs. 
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Madsen, James H. 

M.s., Geology, University of Utah, 1969. 
Utah Sta te Paleontologist, Division of State History, Salt Lake City, Utah, and Adjunct Curator 
of Vertebrate Paleontology, Utah Museum of Natural History (1977 . 1988). 
Principal Investigator, Cleveland . Lloyd Dinosaur Quarry, Utah· National Natural Landmark 
(1971 . Present). 
Curator of Vertebrate Pa leontology, Utah Museum of Natu ral History, and Curat or and Assista nt 
Research Professo r, Department of Geological and Geophysical Sciences, University of Utah 
(1970 . 1977). 
Paleontologica l Co nsultant (1%9 . Present). 

Maytum, James R, 

M.S., Geology, University of California, San Diego,I967. 
Regional Exploration Manager, Champlin Petroleum Company. 
Various technica l and managerial assignments with Texaco Oil Compan y a nd Champlin Oil 
Company (]966 . present). Major responsibilities include all phdses of ex ploration geology, 
geophysics, dnd land opera tions in \lVestern United Sta t ~s, Canada, and foreign co untries. 

McCallum, M. E. 

PhD., Uni versity of Wyom ing, 1964. 
Professor of Geology, Department of Earth Sciences, Colorado State Uni versity (1962 . Present). 
Teaching and resea rch intere~ts incl ude ig neous and metamorphic petrology and strucu tre, 
and mineral resources. 
Fellow, Geological SOCie ty of America. 
Fellow, Mineral Societ y of America. 

Meyer, P. A. 

B.5., Geological Engineer, Color"do S{"hool of Mines, 1950 . 

Con sultin~ Geolo[;ical Engineer (1983 . Prese nt). 

Chief Geologist, Rocky Mountain Energy Comp..ln y (mining subsidiary of Union Pacific 
Corporation) (]957 . 1983). 

Region,,1 Geolo);ist, Climax Molybdenum Company (1957 . 1967). 


Middleton, Michael D. 

Ph.D., Geology, Universi ty of Colorado, 1983. 
Assi stant Professor, Depa rtment of Geology, Univ ersity of Wisconsin· River Falls (] 984 . 

Pres,,"!). 
Research interests in mammalion evolution spc)nning th e Cretaceow;·Tertiary boundary, and 
th e geology and paleontOlogy of the Denver Basin. 

Neel, Robert 

MS., Geology, Cniversity of Roch ester, 1951. 
Manager of Lands, NICOR Mineral Ventures, Denver (1984 . Present ). 
Consultant, N,1 tional Park Service, Sa n Francisco (]972· 1973). 
Exploration Geologist, Bear Creek Oil Com pan y, Spokane. 
District Manager and Geologist, Shell Oil Company· Rocky Mountain Region (1 957 . 1%5). 
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O'finan-Hanas, Elizabeth 

BA, Geology, Mesa College, 1'180. 
Geologist, Bureau of l.and Man.,gement (Colorado - Grand Junction Resource Arca) (l9H3 

Present).Re::.ponsible for l('elSab!e minerals and development of procedures for impicl11('nting 
paleontological program into multiple-usE::' resource planning. 
Geologist, Bureau of l.and Management (Colorado - Grand Junction District ) (1978 - 1%:1). 
RE'spoll sible for env iron mental assessments related to saleable minerals ~lnd p£llt'ntt:'d mining 
claims. 

Prather, Thomas L. 

Ph.D., Geology, University of Color.ldo, 1964. 

Professor of Gcology, Western State University (]965 - Present). 

Research and teachins interest in regional and structural geology. 

Robinson, Peter 

Ph.D., CC'ology, Yale University, 1%0. 
Professor and Curator of Geology, University of Colorado -iv1us(:'um ( 196 1 - Present ). 
Director, University of Colorado Museum (1971 - 1982). 
Research intert'sts include ver tebrate paleontology with emphasis on tht:' morphology and 
ev olution of mdmmalian faun.1. 

Sauvage, Carlos 

B.A., Outdoor Recreation Administration, Colorado Stdt e Universi ty, 11.)74 . 
Bureau of Land Management, Recreation Planner (Wyoming, Ut .,h, Colorado ) (1974 - Present ). 
Responsible for <11\ aspects of recreational use on ft' deral lands in Grand junction Resource 
ArQ(l, including evaluation of scenic and visual qU<.llities of geologic f('aturt' s. 

Shropshire, Kenneth Lee 

Ph .D" Geology, University of Colorado, 1974. 
Professor, Department of Geology, University of Northern Colorado (1965 - Present ). 
NSF Science Faculty Fellowship (1972). 
Consulting Geologist (]965 - PresentJ. 

Soule, James M. 

M.s., Geology, University of New Mexico, 197'1. 
Senior Engineering Geologist, Colorado Geological Survey (1974 - Present). Direc ted studies 
of geologic hazards and related problems in Colorado, particularly slope stability problems 
related to land use planning. 
Project Geologist, U.s. Geological Survey (1972 - 1974 ). Studies of ground reso urce in the 
Colorado Front Range. 

Sprouse, Benjamin 

B.s., Geology, University of Southern Colorado, 1975. 
Geologist, Bureau of Land Management (Oregon - Coos Bay Resource Area) (1975 - 1980), 
(Colorado - Gunnison Basin Resource Area) (1981 - 1984). Colorado - Montrose District) 
(1984 - Present). Responsible for all aspects of mineral resourCt' management, emphasizing 
coal and hard rock minerals. 
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Underwood, Roger 

B.5., Geology, Okl,homa State University, 1968. 
Geology, University of Missouri (1968 - [971). 
District Geologist, Bureau of Land Management (North Dakota, and Canon City, Colorado) 
(1973 - Present ). Res ponsible for managing federal minerals, including review of leases, claims, 
saleable minerals, and environmental impact assessments. 

Wilkinson, James 

B.5., Geology, Texas A&M University, 1968. 
District Geologist, Bureau of Land Management (Arizona, Montana, Alaska, Colorado) (1972 

Present). Responsible for managing federal minerals, including review of leases, claims, s<,leable 
minerals, and environmental impact assessments. 
Geological consultant (l97[ - 1972). 

Witherbee, Kermit 

M. 	A., Geology, State University of New York, 1974. 
Bureau of Land Management (Colorado State Office), Lead Petroleum Geologist (1984 - Present). 
Burea u of Land Management, Area and District Geologist (1982 - 1984). 
/-.·linatom e Corporation, Project Manager (1979 - 1982). 
Power Resources Corporation, Exploration Geologist (1977 - 1979). 
Bureau ,'f Land Management (Wyo ming State Office), Geologist (1976 - 1977). 
Consulting Geo logist (1974 - 1976. 
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APPE NDIX B 


GU IDELINES FOR IDENTIFICATION OF GEOLOGIC FE ATURES 

ON BLM LANDS IN COLORADO 


Purpose 

The Gcologic Advisory Group mclkes recommendations to the Bureau of Land Management 
o n the importance of geologic features on I"nds which BLM n1<lnages in Colorado Final 
recommendations of the Geologic Advisory Group includes: ( I) information on geologiC si tes 
of state\\'ide or national s ignificance occurring o n lands in Colorado m,l naged by BL}Vl; (2) 
justification for the ranking of high priority s ites; and (3) recommended man agemen t 
alternatives fo r the high prio rit y s ite s. 

Guideline Criteria 

The following genera l criteria Jfe used to evaiu(lte each geologic feature Of si te. 

1) 	 SitL~ is not expected to be lost duc to na tural cJ tas tropill', developml.:.'nt. bnd LISt' 

chcl ngc, or e rrors in man ageme nt. 
2) Sit l' r~presents an un U5 U cli geologiC feature or is of statewide or nat ional s ignifica l1 ce. 
J) Sit e h<ls significant fo.s~il evidence illust rating the devl.dopment of life (.see add~nd u m: 

p•• leo guide lin es). 
4) Site is an exam pl e of scenic grandellr, high a~s th t.' tic value, or unusu,11 natural 

feJtures. 
5) Site exhibits or possesses classic research or ed uca tiona l opportunitj (,s. 

Scientific Values 
1. 	 Quality of the site 

Si te contJins a n excelle nt example of a geologic feature or process which is 
particul.uly well·suited for resea rch, teac hing, or interpretive us£:' (e.g., faulting. 
folding, ma ss wasting phenomena, stratigraphic sequence, history of life on e<lrth). 

2. 	 Condition of the site 
Site is relatively free of disturbance, (dn withst.1nd so me IJn d USt'S, or is adequ<ltcly 
protected from disturbance. The co mpati bility of mining or other land usC' s with 
the ide ntified sc ientific values will be eva lu c) ted on a si te· by·sit(> basis. 

3. 	 Viability of the site 
Condition of the s ite ca n be maintain ed in th e future with appropriat e management. 

4. 	 Defensibility of the site 
Sit e is geographically or topographically removed fro m area::t of dev e lopment where 
p os..::; ibl t~, or has a sma ll likelihood of bein g in the path of development or protective 
manage me nt C,l 11 be im ple mented through th e BLM plann ing proces::, \vherl" natural 
vJlues olltweigh development values. Site will be design ed to m in im i?€' p otentia! 
con fli cts w ith e xisti ng land useS. Factors tak l2n int o considerat ion include e xi:;ting 
o il dnd gas development on the si te, exi sting roads and access rou tes, t'x isting 
or proposed mineral d evt.'iopmen t, grazing, a nd recred tionaius(>. 

Recomm ended Management 

Site w ill be ranked by the <lCivisory gro up according to the above criteria. Justificat ion for 
the ranki ng on each site w ill be included in th e recom mended manageme nt illtern.1tives. Areas 
will be co nsidered for three deSignated Jred categories: research natural area, out sta nding na t ura l 
area, and area of critical enviro nmen tal conce rn. 

61 



Research Natural Areas 

Rese.1rch N,ltllral Areas are defined in 43 Cr.R 8223.0-5 ,l:; areas "established and maintained 
for the primary purpose of research and edllc,1tion becallse the land 11<15 .. th e foll owing 
ch~1rilcteri :; tics (4) J typical representation of commun geologic, soil, or water features; 
or (5) outstanding or unusual geologic, soil, or water fea tures." Natural areas shall be llsed 
in a m,lnner consistent with the purpose for which the area is designated. "The area shall 
be lIsed by scit'lltists and educ,lturs in a m,lnner which is nondestructive dnd consis tent with 
the purpose of the research natural dre..1." 

Outstanding Natural Areas 

Outstc"lOd ing :,,:,,1 ural Areas are est<1 blished to preserve scenic vJ lues a nct areas of nat ural wonder. 
The pn~servdti (m of these reSOUrcE'S in their natur;.ll condition is a primary mdll<lge men t objective 
of BL:V1. Outstanding Natural Are"" as defined in 43 CFR 2071.) (IV), arc "a reas of outstanding 
scenic sph.... ndor, natural wonde!", Or scientific import~lnce that merit special attention <lnd care 
in I1MI1 ,1geme n t to insure their preserv a. tion in th(.... ir nat u ra I con d i I ion." These iI re-as iI rc relat ivel y 
undistu rbed a nd "representative of rare botanic,1!, geological, or zoologicill characteristics of 
principal interest for scientific and research purposes." 

Areas of Critical Environmental Concern (ACEC) 

An area of critical env ironmental con((lrn is <In area "within the public lands where s peci ~ll 

n1anilgement .:ttten tion is required il..) protect <1I1d to prevent irrep<t r,1ble d,1magc to irnport.lnt 
his toric, cultur.11 or scenic vaiul?s, fi -:=; h and wildlife resources, or other natur.:t1 s)lstems or 
processe s, or to protect life and safety from natural hazards" (FLPMA, sec. 103(.1), 1976). BLM 
regul ations requirE.:' that identification ()f pote ntial ACECs shall be g iven "priority" in the 
"i n 'len tory of all public lands and their rt'sou rce and 01 her va lues." The iden t incat ion of poten t i..11 
f\CECs "shall not change Or preve nt ch'lnge of the manageme nt o r usc of public lands. " A 
potential ACEC mllst nw(:'t the following criteria: 
1) Relevance. The .""IrCd contain s.1 s ignific.lIlt his toric, culturdi, or sce nic value; a fish or wildlif(:' 

resource or o ther n.1tur,1\ sys te m or prlKess; or n ,l tura\ hazard. 
2) Importance. The ,lft'a shall have "subst.1ntial" significan ce and v.lluL's. This criteriol1 

gCIl t'r.111y n....'quin:s qu,11itips of more than 10("(11 significance .:tnd speci.ll worth, conscqu('nce, 
tnl'<lning, distillctivL'n~ss, or c,llI se for (0 nc ...... rn . A natm"11 hJ zard is import a nt if it is ,1 
thrl',1 t tl) life or propl"'rty. 

Site Inventories 

inventl)ried si tes \vill include those ,1[eas on RLM lands which are currently used fl)r ed uc,1tiOlltli 
clnd resC'd rch purposes, sites identified in the lit er.:tture or reports (c.g., " Natur..11 Landmarks 
of the SOllthern Rocky Mountdin Region, National Park Service), and sites reco mme nded by 
BLM and participating geologists. 
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PALEO GUIDELINES 


I. 	 Guidelines for Significant Paleontological Resources' 

For purpose of these guidelines, s ig nifica nce is defin ed as the ~stimation of scie ntifi c o r 
educational import a nce of paleo ma terials . Fossil material which satisfies th e follow ing criterin 
is considered significa nt. 

A. 	 Materials Inventoried 

I ) Verte brat e materi<ll 


a. co mple te s kull and lo r jaw 
b. articu lated or complete skeleton 
c. concentration of vertebrate material 
d. unique or rare occurrence. intimate association \,."ith paleo environment 

2) In vert ebrat e material 
a. good-excellen t preservation of shell m aterial 
b. co ncentratio n s of div erse mate rial 
c. intimdte assoc iation \"" ith paleo environment 
d. s tratigraphic seque nce 

3) 	 Plant ma terial 

J.. well preserved pian t mat e rial 

b. pe trified wood 
c. foss il s tumps 
d. intima te (tssociation of foss il plant i'ln d anim<ll Ol,a( (' rials 

B. 	 Functional Analys is 
Th e fun c lion al .:ma lysis consists of rev\t:'wing th \:' inven(ori~d m.ltl'ri.1is and (:' ~ta bli:"hing 

the imporlance of m itigJtio n o r the need for alterna tives. 
1) Does mate rial contribute to faunal o r Ilorallis ts? 
2) Does the mat eri,al significantl y contribute to the systematics of th t' group o r groups 

collected? 
3) Does the material co ntri bute to our knowledge of th e functional anat om y of the 

org.ln ism ? 
4) Does the materia l contribute to our knowledge of biost ri1tigraph y, paleoecology, 

or taxonom y of the occurring o rganisms ? 
5) Does the material possibly contri bute to a potential museum exhibit ? 

C. 	 Criteria Used for Determination of Need for Mitigation 
1) complete (i.e ., g reate r than 75',\. ) ske leton(s) 
2) skulls ,and/or articulat ed mat erial 
3) w hole isolated bo nes 
4) significant concentration of fragment(lry but identifiab le elements; in genera l, 

significa nt would be 40 - 50 I..:'iements/ ton of matri x or 10 rragmcnts 1m surf,lCt' 

'" 	 The PJleu guidelines are adopted from simil.lr guidelines used by the Stat e of l\: ew Mexico 
Energy .1 nd Mine ra ls Department for det ermining mitigation of impact s on paleontological 
reso urces from coal mining. 
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