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Fo r est 

H I 

~ Ika.l~h Monitoring has IJej,n act;,>: in Colondo since 

1992.Aflcf four YC:>r$Qr dcllXlion moniloring. "'"C prl'Sem Ihis basel;"" 
~smem or f..--nl conditions in !he .... le. The rollo • .-in& highlights 

I't'pfl:SCnI lOme otthe moR' promine.1l ~gt$ pn:srnlCd in this report. 

• !'orest condItions are rons.tan(]y (!willing. but docu"",nt:llion i. 
limitw at mlc and "'g;onal !;Cales. This "'port prm'i<rs a baseline 
a~""",nl of forest health i»Uf:s. 

• Gj.en the "",Iim;nary nalure of our daw rol!ttl;on and analysis. 
we c~ul ion apin;1 the cond" si,,,,,,,",,, of our statement th:u ge .... r:JJly 
Colorado (""'SIS ~m to be healthy. 

• l'on"s\ I~nd, an: found in all e.;=gions of the Slate, although the 
Soothern Rockies comprise the majority of forest area and (he 
g"'''['''1 ...... ritly of fore!il Iy~s. 

• 111e most romnl()n II'N s .. r-'eyed was aspen. although Ihis species 

appears 10 be: declining b«au5e of hisl"";. managemcm pnoclices. 

• The n!(lS1 common fore.\! type in (he SlalC i. pinyon-j unipc:1", ",·jlh 
spruce. lir fore. .. s oo>'''';nl\ slight ly fewer acm. 

• In~b aoo di~ases"'gularly ,,!;u and " ·,.,..,on theSlale'ji f~cd 
1:lIIlb. (Curwnlly. mountain pine bcc11e may be building up 10 • 

lil:rious oulbn:ak.). I~ 1= densil~ advanced succession. 

droughl condilions. or eli rn:l1c fiuctua1ions may initia1e more se""'" 

in>«1 or d;§eue di~u~ e"o-.:nu. 

• Human de"o-.:iopmclll alon, w ~;ldland inlerlact ~ a 
lhrcallO lhe hea.l1h 0( humans and forest amibulC5. Proa<1i,-.: fores! 

1I\an:I'~""1II Pf¥1K:es rould alk\iale poIcmial ..... ,asuophk C\'~nlll 
in lhe$e ,,",;is, 

• Ai''1ua1ily .~an lobe /la"inl somcdTeclll 011 f~ \'~alion. 
nptdaUy in localized silualions. Evaluation monilorin, 0( specifIC 

problem llrcas i ~ .... 'lITal1led. 'i\'~n palimirwy lichen assessmcm~. 

I'Qllulion effectS 0111= cro .... nS uc not e"idenl al this lime. 

• "~OIk planl inval'ions an: lhe I""ic.st of any region in W counlry. 

bul 3f11X1n:nl declines in aspcn tOW, may affecl fUlure di,..,,...ily 

n:adin, •. o.~ll. ColOl"'oido 5ccms 10 be ",ai.,ainin, di,'CfSI: f"",,1S. 7 
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Introd 

Tlw: rore.'l~ ufColor.tdo = a , .. Iuabic ",source ~std in n",ny 

",-ays by the propk: of [hi. Mate. and by a growing CQ,uingency of 

_l'I:)ido,."ts. 1llesc f"",'" l:u>d • ..,,, . ., many function, lO boIh rur.1l 

and urOOn dwellers. Som" may co.'en lIfguc that the f"n:su uf Color:ido 

ronM;tulc one of the .>taIC'~ g"'~lcSl asscts in providing magnificent 

"islas. in ItCtini as a primal)' llICanS of "'-ale. storage (often in the form 

of Icne,,,u.' sn"",' "ovcr). ~nd as ~n economic foundation for a 

burgC<)flinll lOUri". iJl()umy. ., 



'1lxluJ;1o ,",\.,,, ~'" of J;""~I ,,,,I,,,, '" hum:"". ,,,' ,,'u.l 
"""'!l""" ,10", It"·,, l·"n.,t";",, " ~ '1~J;"~OI undo ,h .. ""f,..,,·. 
"lal ...,. ro;Uln .. h;" ... c, ,~h., ... " .... a. ,n.,t" ,<I""" 1I, .. m .. (, .. m 

Ih, .. m. h,.,,·>!, "' C .. I, ......... ,;on: '" ~ l .... ,..~m 'I"'''' of',"' ... " .... , • 

frum )', ... og I, . ..... l rur~1 h) "'·wklp. .... on.: '11<" ....... 10 ~""""',. 

.. IpJf"'" I" dl"'~""'d ..... C'C" ~""') (rum (.""., ,.0<1<1" ...... 
~1"~1Icr n."", ,h""J;'''' :", .. hoIh n:llllr.IllUId hum:m· InJu.:,'d 

l'n. .... ,,"" f, .. ", prot'k ,''' tor~~1 ",,,"""'",, ""'I """ul"l~ ""'''r~1 

,h,ng,· ~~"nI' '" u"rn-.JI~I"M ... "-~l" \\' tI,1e lIlan) of ,11< ,., 
"""',g~. ar ... [,<",,,·,1)' ;':<·"p'~hk . • M .... ·r. nw) ... ,,,,,11 ,,\'II 1I<1,~1<I 

"h:01 _Ocl) i, II ilhng I\) ,,,kr:1I,·.,' ~,.) "',·"",m II) ""enll,l, 

,,_iwonl; r,,,,,,, .. , he;olill i, Ih" m,.' "r ... ha"~,,. I" ... .k:' h' "",11.' 

"'",,,,, IIc ""·",,, .... 11, "I 0;111.', "r ... ha"ge. II " ''''",1I.MI II) 

e'la~h'h ","",I"", "",a'U' t"IC"l" of ( ......... , "n"lou"", I".· .... 

all" ........... ,,,,,10 a .. ""Ill .... · .... ,'(I;,,,;,uod d"ad ,n'<', ur num""',f 

'p.."""" "", .... IIl . ,"~n lhe" II< n·"",,,,,,,,-~I 0> ... k>ng ",,'If"''' 1<. 

\ll.'tcmu"", "~I,·. "1111"",,,1.11.' In ....... 

I'M"" Ih'~hh Mo"",,,,", I "H~n "',,"dc .. ~ 

rr~""""'If~ r'lf ",",.,10"" :oold kIn,.I""" """"luO"g ur (."",1 

... h~n~e "II ~ I I" II" ,"' ... "'Iu,h."" pn .. .....,. ph" .... " .. , ...... Ii ... "r 

, ..... "'. 1),'ll· ... Ho" .\1o",I"""g. " ",11< ..... d"u f".- lin> "'1"'" 
.,,'J;' " ....... \\~ Ih ",'<W,'di"~I,'I.l Oo.1"'.n. (If ~"''''''I·t>;'''~1 .... "'I'le 

I'I.~ ... md ""'''''' ... ",n <) .• "(O~ .... ",,,,· .. II>n:,' ... \I,i, fI ..... pI~l'" 

~~" \11.' ...... 1 ~"'w)tlIl"l Me,ul d"'"b .... '" II""" , ...... 111'''''' hd ...... · 
.h .. ~ .... ·"",h ,·!>ldI.'l11it' I"'"","""''', ' ;q,,;oll)' ,ml""I""'. Ih" .. ~h. 

" 1-I1~t·, ~"'hl) , (> "".:" rmd) "'''''" h.'~llh) (, ... " .. 1 ,."""I~"" . 

I'I,·"",,,,,,,,,, ,f "o~, ~ """ ... ~) "'~ " ... na~",~ ..... f .... e". "cU. 
lh" 'l"~'" ",II 1M: ~I)lc 'n ,cflf) .ha' fllel . II""-,·'e •. • f 

"""'pI~I"''tl c",",,~", "'" "'1l"'''-..t. ~ ... 'C\1III.l r/Ia ...... b"'I,,"'~'" 
Moonur ... S. " '" '''~lcd III ,n.<',."£,,,o ,he ~~" 'm wid .... ·'1.'01) 

ul ch.rn~" •. A Ih"d pI"'-'" or "lt~l. 1"1 ... "",,, s",· M .... llur'nJ;. 

'"w .. · .... o";II)h,hmg " ... ",,11 ""I""~ ~ or '" ..... ""''''''''11) kif 

""""", .. 11 '''' """I.~i,·all"''':<'''''''' .... ·I~'c"IU cha,,~c ,·kn""'I ... 

FlI ,\ II' I.{rrNET\\ ()KK 

51""" 19'011. Ih., \ ISI),\ h ..... ,' SC, .... ...,. C<>k:n.Jo S,"' .. 

1'0<\:" s.r. ... ·c. U.S 1;"'1 ....... nlCnl~I I"roIf,.1~'" A~elll~. an.J 

<Mocr fcdcr~' a~c ..... ",. ha,,' I .... ," "''''''''''r~''n~ , .. ,,,,,bh .. h 

""",,,,nent HI~I pklI .. : ... ,,.,.., tho .,.",.', I""". I,n.,t ... In c;o;h 

,,( , h<' 1.,11"" "'lI'h ........ ~'n.-... "n ",1.10."","1 1/.1 II( III< I<"al 

(."-,, .. 1,·., 1'101, " '" .... "'''kil. II) 1Y')~ . 'h" Ii .... <')dc or FilM 

1'1,~' '" Col" ....... I" "." wm!,"'lod. 'rhi, '''1''''. " a '''''''"~I) M 

'h"l 1i"'1 FlIM ,"1I111'1,,'~ c)d" TIl<' "~",, .. n b,,,p" aJ;""\ In 

19<)(' " I1h the ""·1I1I:~'''O·''k·m "rill< l'N! ,,1oJl •• Mea,uO''''''"l' 

I~lcn .... all ""~ .. ",II ",. Upd;IIN a' lidoJ " .... "' .. "",." .. ",', 'Q 

lhe """'''''' and ,.,I) ............ n. qck. Lp.l.Il'''' "" ...,.....,r ... (,,", ... 
m.,a .. urcm,",," al""" ,~",arrhe.-.. '" ", ..... " Ircn.,t, '" ru.-..... 

,~""'" """. 
W"", I, an I'1I~ t rJut" ,\ """ "a 1"'1'1,,,,,,,,111 ...... ,rk 

loK:d~"', e",,,nn~ :oto.-,u, 2_' :O<:n·, ... """.' "'nlC~.un'd ''''" 

n."ul~, c~ .. ·k . I"'~ .... ·;od'n~' ,'" \1\'\' ~'~l1k1e ......... "'" ,'lndi'" ...... 
~, .... d"mag" ~ ..... '''n'''nI ... a, ",'11 a. """, .... ,,,,> 'CJ;"I~"OfI 

'".cPlI""'· ... >olar ...... II.1I1On ,,",'''''1''',. ~.~I h,·h<·" COInn","u), 

.... "'pk' pm' i""" .. ~nel)' off"""1 h,,~lIh i,I<I,,' a,"'" F,dd en .... ' 

;on: ,,~.""'''',I) Ir:II'k'd ,n :.11 ('''''''I "",",u",,,,,'''I .. and "'1;ul"l) 

1,"'led ,,, ... nw,"" hIgh d:o,~ 'lU~hl)' .. I",ldan!-.. A, lhe pn>J;l':II" 

dc,d, ....... """, ,nd ,,"~'''''' mal ",. addo.-.J 1<. 'Ul'PknIC"1 I"" 

(um:1lL "" of r .... kl mc~",rcltlC'm'. 

SURVE" CO.'II'O)I;":"'T O t' In :n X., ·ION 
1' IONITOKIN{; 

1'hr "'''''l ... .:"'~"""'m .. r I " ~ I'" 1"0\ k1c .. " ........ ..-d 0( 



tJnw--C~'" ,'i,.~rb:", .. " ncn!, .ha. nla) "'~ "" dc.~'C ... '\! 1» .he 

I'll" pl<~ ,.".worl.. Su, .... ) ,"("""",u,,,, prU'o ,dc, ~ ,'"onc~' f", 
,onerpr.:unll pl'~ <il!;. :o.noJ fu, Kknllr)'on! h~d) f:.cw.., .h~. 

'~'mn""'~'" r"n'" lleal.h "h,"'~"" . 

'\ "riul <k·'e<1i"t\ " •• ,,' pr"":01") "'" ... ) ""III lIy. OIhe, 

"K'a",,"" " ..... ~I h}" Iil<' f'~,. 1Ic:olih ,\la",,!;,'"'''''' G,,>up h' 

'lo." ...... 1 oow· .... -~Ic di,."rt);" .... ~ ",r",mall"n ,,,,,h .. l0: · I ) (;n>u",1 

"""W)' for '1"""'("' on ..... ..,. an<Uor di""u"" ""'" 11) ,,,,,h~, d""," 

m",Ii", .. :o.noJ """,nlaln 1" ..... h",,,"': ~) ..... :11) ," uf Oil".', plut· 

/>a",.J d;!la f"~,, 1'0"''>1 In" emu,) an"A"al)·,,,. N""'~lal 1'""",,, 

in'emurle,. an..! Fore" Il eallh M,'n:og .. ''' .... m in"'~. :mil ,Ii,,'u,,' 

plo, ""C''''''''''. and: .1) Se,,,,,c lIip ,cpon, "nil Ic~hn ieal 

"pori, f"r hi''''rk al <il.a , or "',n,h. 

Ik~onn'n! in 1991. a, r,dd p/oI' "c'" "":ohl" ..... '\1 ,n 

CoIor.odo." ""n:o.l p/>ot"fr""h) .. r all HIJo I ..... , .... "'~ plo" " "" 

'a~en .. "b It .. • ",,~m or "apl"ri,,~ .1", wgt'1at,,·c '>I""" of """,,, 

""j"",'''' ,,, ,II" pi .. ", ,\n arca "r "I'p"""",,,d)' 1~ ae,,,, 

_,um",,,,IIIIg ,lie pl'~, 11:0_' "',"" I""~" """'1"", .. '\! , ltc,uh, or 

.h" eff .... I",,... "''''''''1) "', ... n puhli,"'-,\! h) .",-. h ... .", Il eal'h 

MJna~I1"·n. G ..... p ,.I<"'n_, J,"'"",,,,. :anol , .. I", ..... , 19911. 

T , ...... '1"""" ..... monali,), ~nd 01"'-'" ~"'''' 11 "i >l"rban;. ... ' "1l,,011 Ie. g., 

(0"" 1.1o"'IlI,,-(o, ""'-'II.:, "nd S .. oo'p" ... (or"'-."I" .... , i"f .... ma.i"n 

'''':lIn II",,,, ,II~~"' .. ill "" ,,,,,oJ '" c"",binali<H' "ilh .... 1 .. ·' ' u'w)' 

dala I" do'wl"1' 00",1"", ,lola "'" ,n 'UPI"~l "r HIM. 

SUWE O F Til E CUK KENT KEI'OKT 

l "hc: pu.p"" .... Ih" """al 1'11 ,\1 "'putt j, ,,, a.lo.ln:,. 

tl .... rn~" """,I f, .... -" 1",,,1t h ;""'" f «('In ~ I il<' ,,,,,,' "I C. '1" ...... 1". 
F'II ~I "a I""g-'"'''' "M""'''f'''g I''''gr .. m, Ihereh"". ,,'" data 
1"""'''Ie'\! in I h" "'p.:;o-' "'U ,t "" , ...... '-'<l in tl",. I, ~ h! Th i, "'1"'" 
1""""'" " liN_Ii"," , '" h""'h"" , """"""'''' Suh""<l""n' 

"'p'''I' .''''Kllil g'''''' """, .. (.",,,,,,, P"'I"'''''''·. on ,,,,,,,,, aoo 

"han~",' 0" .. I"""'. "" IIIe ,,,m:n' plo" and OIh", .... 1 ...... " "" 

'u..,· .. ·)' lin' "'''OC"",n:i\, 

In ,>nl.:r '0 '"""""a ..... ) """"'-" the r ... "", lleallh ''''''''. 

01 " OI"I",n""l '0 """hl;,10 " (uund:nj,,,, b) d"'''flh'''~ ,'''' 

re ... x'i'Cc c')<"~"I"",,~1 " ,th," Cui" ........ ·, (,""'h . 1111' " ,II be 

Iluo", hr """"robing IIIe >l;o, ..... , f,,,,,,. ;,""'Ct "lid la",I ·,,,, ",·"h,p 

pall","' al ,,!)rO;.J "'il .... • ho:" f1, ... >I.:>g",alll'}!"~'" "r ........... 11 .. "''­

",II he d,,,,u,",,'\!. Ei.VI<l''''''' arc "" impon"n' liN "ep ,n 

""""'''"Ig f,-,..,,, i,,,,,,,, .' ...... " p.III",al .. 1<1 "~C'''') "",,,...to,,,,, 
f,,,,'il<' g'.KI "1 llIe n'''~''\,\, a, ~ .. '~,I". I~"all)'. "I~,d ''''''''''''Y 

"I'll", ,i/e, ,Will'. and '1"""';'" "flh:<' "lIie'\! ,,·,11 g'W"" ,do', 
or r""". c"""I"""ion ,Ia"'" , ..... 

Tho, bod) of lh', n".-.n ",II ffJ("U' "" ''''I''","nl for,,~-

'd"" .... ,,,"'" '" Coloroldo~ h,.. " ,:un[lk ..... '" ......... "" 'I"aIOl). 

bI~1o ,n ",h;", ."m' .... and fUr:lIII,,'a,. alf, ... , 1"" """ltlo , ... f,~",.,? 

,\'" ",I"r."" a Ih,-"al Of~" "'''''1 In r"'C'1 ""alth'.' II .. " du 

f~_,. (0"" "ffcc, human Ileal. II'! I)" lhe", :m._""" " h .. ~.·" "h 

""";m,,y 10 ""pula'M ... ,,,me,,,:' ,\n' ,..., r,,,,,,., "f C .. korao1u 

"hang"'f' 1,.haI J1"O<I , ... had" '11><",,:on.- dinicull "",""""'" 

",'h ... ,m~Ull i"",,~ "nde,l) "",h"m. Thl' ""P'" ",II ;ooJ"lr~» 
tl .... • ,,,'''',. Ih""g!1 IIIe "llIImtie :on."' .. ", III I .... ·'" 'I"""~"l> 

".II ''''1''''''' largd)' (>n I",hlie \In,\t:r>I:onJing "f Ih, .. 1r."k·"IT, 

i,,,,,I,,~1. 

Th" "'pon ",II ~o"" I .. ,k b) ,um",an"n~ HIM 

""''''"'' In the "ale II ... , f .... '11., t'umll llcallh llillhlillln." 

.. .".",,, C<"":o."" a r~' "'" u( ,hi' "'1"",', (OnJmll" I..". 1/00""" 

'''.c,~'' .. '\! '" n~"" ..... uil.'\! ,nfo,m,,,"m. : ..... i,i",."",;ohlc, "". 

I""-C'"e'\l '" IIIe al'J'.·,IIl"'e,, 1'1"",,, ref", III I' IIM cum,,.'I' "",~I 

<H' ,I,,· III" .... b: ... ~ 1' \1'1"', .. 1" I)) for lunil<-... jn("rrnalh ~'-

" 
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The 

Res 

BcfoR.- d,o,cu",nl ,he I"""'""",n' fO<'l:SI health ~"uc~. " " 

100ponM' 10 rc~lo~c ,he varocty and qual,,) of fon:::>lw Iands.:aP<" 

>lal."'Uc. Much Qf OIl' ba,,,,, d~la ","scrihm!\ ,he compos"ion of 

CoIor.MJQ', fon.:~ R:'oOtIn:c " dcn",d from ",~ular forest in'..,nlonc~ of 

,he 'talc (Conner ~nd Green. I1I1IlI ; Sen"", att<l Gn'en. 19l!7: Miller 

and CiIo;a,c. 19f>.I •. 1'11.", "'pom ronlai" dela,"'" information 'M' ,he 

c~lcnl. ""ndu,,,,,. and localion of f""", n:""'~. When We d.>cus. 

,110) he~llh of Culo .. ,,,Io', run"", i. ,hould be: clear ' hal "'c are dc:'hnS 13 



with many "fon:st''': high ~Ievation spruce: and fir. dry-site 

pinyon pine andjuniper. mid-elevntion aspen and Douglas-fir. 

Front RlUlge IJOllIIerosa pine. and riparilUl cottunwoods.just to 

name a few. The (oll<)\O,;ng ~ions will de$cribe the f()re!i[5 in 

rnorl' dcWil by e~amining the fOlnI types. land owner.;hip$. 

and «ological di"ision~ thaI oflen frame issue discussions. A 

fin~1 S«1ion will summarize ~ dala taken from FHM plots . 

• -O REST TVPES 

Figun: 2.1 depicts the dislribulion of fOfe5lIype:s acms.s 
the ~Illle of Colorado. Forest 'ype is synonymous with fores! 

co""'". Of the dominant tree: species in the OVCr.;lory at a given 

sile. Forest types are intluenced by a number of faclors 

ineluding climate. elevalion. aspect. soil type. and re~nt 

di!t urba~ . The accomp:lOying chari (Figure 2.2) shows the 

percentages of fO<eSlcd area cO\ -ercd by the primary forest types 

found in I"" St:lle. Pinyon.juniper. ~.fir. and ""pen forest 

typei'. combinc,J. comprise: more than half of that tO(:ll area. 

LAND OWNERSHIP 

FHM samplcs all owner ca1egories of forested lands. 

Managen""nt of forested lands across the st:lle is ~omplica!ed 

by a '-ariely of ownership pbilosophies and direclives. BoIh 

" 

Figurt 2. 1: Major FOn'5/ Types o/Colorodo 

I ==:- ~---,-- -.­_ .,. -
Figurt 2.2: Fon's/ T),pe5 0/ C%rt/do 

t ..... 'B] 

Souttt: USDA For<:st ~«. InI""""",,,Loin 
Research SLotion, For<:st Inven,ory and AnlI)'Sis. 

the: I1t:Ip of land ownership (Figure 2.3) and the 1ICC0mpanying 

clutrt of ownership by percent of louJ land area (Figure 2.4) 

depict the p:llchwork lI3Iure of land ownership in Colorado. 

Much of the nonforeslcd easlern poo1ion of the state :occounts 

for lhe large percenlage OfpriVlllcly owned land in Colorado. 

Mosl forested acreage lies within lhe National ForeSIS. is 

prival~ly owned. or is managed by the Bureau of Land 

Managemenl. 



Hgllre 1.3: ullld OIl'llen'iti" il! C%f(ldo 
..,,-.-.. 

Figure 1.4: O,ml'rslrip b)' "ernml Arell 

Source: USDA I'ono$I. Sctvi~. Imnmoo,main Research Slation, 
Fott:!I I"YCf>lory.OO Anal ~js, 

ECOIU:G IONS OF COI.ORADO 
A< K >,,"ely of land "",nage~nl agcncic~. along wilh 

pri>'lUC land ",,-ners, begin 10 woO: logell!.:r al SlUlC and regional 

scales, II """ml pr.oc'"callO approach fore'! health issue., u,ing 

nonpolitical lund division~. Baitey', Dnaipl;",' uf Ih~ 
u('rrgions of II,~ U";I~d SI<II~S ( (995) pn:;.c-nIS a hierarchical 

frnmcwoO: for logically delineUling ecolugical n:gions ba>Cd 

On Iheir unique comh,nal,on< of phY"'Ol~r:lphy. soil tyJIC. 

pOlenliul >'cgclu llon. and climalc. NOl,e thaI of Ihc.c 

compor!Cnts. dima'" (a JI'lllcrTl of "-ealher) is the quidcslIO 

cmoagc 1I>'cr lim" and ""1m' ccorcgions (recent climale .... 13 

.co Doe$ken and McKee. 1(93). A. Ihe Foresl Heallh 

Moniloring program expand<. reporlS on forc<l hcallh 

roodi, ;or" will CO"'" efll,,,, eron:gions. O\'ell a, """"'gions cross 

. t310 boundaries, 

The eron:gions of II!.: United Slaies arc clahirlCd. ,n 

descend",g urdU. by domain,. d,vi.ions. prov,nces, and 

SCCllons, In Ihis "'port. " -c "ill focus on lhe "';:o"'g'o" , of 

Colorado", the province level. There ore se,'en dis!inel 

pro"inces found 1Q lhe 'laIc (Figun: 2_5). All of (he POI' inces 

ofColor.oo ha>'e SOn!<' fon:<led ConoJil ,ons and. lhen:foo:, h:o~e 

been sampled by lhe 1'1IM plot sys!cm. Figun: 2.6 ,hows lhe 

dl>!ribulion of fo",,,ed sa",pl~ p<>inis aero,s Ihe >1alc by 

econ:gioo •. [)cs<"rip',oM of!he """el! C\.ulogical pro~i''''es of 

Colorado. follo;o. mil Bailey ( 1995). an: pn:scnll'd I!.:n:. 

GfTal l'Iwi ns- I'DlolIS<' Ilry S!CPP" I'm'·;n,,,, (CO ... al l'I ;,ills) 

This proviDCe COOlpri"",. lhe ~a"em olle· th,rd of Ihe 

,talc. plus lhe San Lui, Valley. AI!i<I kllO"'n:l> ,he 'horign"',, 

pmirie. lhe. Gn:m Plams I>ro> in« i. lhe k:~SI foresled !If all lhe 

Coloflldo province... The lopography of Ihi, province i, 

" 



" igurfl l .5: Ecort'giOlISOfCtJ/onu/O 

chlU1>Cl~r;'-"" by rolling hills and flallallth rang;n, in elcvarion 

from S.SOO r~ along rhe front Maog( (04.000 rec. near rhe 

Ndll'll~u border. The lack of f~ cIWiroomcnUl is due 

nuinly w Iho: ",inshadow rrf«l. oflho: Rocky Mounu.ins .0 Iho: 

"e.r. For mosI of !he "'m~ """'ing )c;uofI. rheA' is moon: 

c~apor3tion th.n there ,s precipitation. Average annual 

prn:ipi(uti"" is abour 20 inehes. ,,-i.h mOS. of rll:11 coming in 

rhe form of \IIinr~r ,now and ~poradi<.- spring and ~um""'r 

thun<lrntorms. 

Thc "cgctat,on of the Great Pllln ' I'rovince i, 

composed primanly of gl'llS.es 300 forbs. "hich are onen 

widely sp<lCCd. Thc forc.<.oo compoocnr of rhi, pruYioce is 

small . l'ore.<ted areas ioclude: scaltered ""ndsof pondc~ pine 

mind wirh juniper along the FI"O.1I Range . pinyon-juniper 

woodbnd< in the 5Ou(hca~'ern ponion of .he Marc. and 
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Great Plains 

·coo.., _ 

cottonwood-lined riparian WIles paralleling rhe n,ajor ri"cl"$ 

ofllle pruvintt. Of course:. much of(hc GA'Dr J>lains hM bco:n 

com-nlnim agriculru~ or ufban uSC!; and.lhcrcfon:. " 'ill 001 

A'fkc1 !he nali,~ pi_ con,,"unim,; described for ibIS pn>'I'i~ 

S.-.u tt...m RQ( ky M CHmlwl n Steppe - Open Woodl~nd ­

Coniferous f oresr _ ,\ Iplnt Mudo ... ' · ... w lnce (Sourhem 

M""k~) 

This prm'inec is compost<! of.he major nlOOmain 

I'llnlles of rhe CoIorlIdo PO"'oo of rbe Moc~y Moonl3ins. In 

area. !he Soothern K""k~ is a liule II"IOfC .han 113 mIlle enriA' 

~ta.c·s land. From the I' root Range on the ca>! side to the We>! 

Slope and Uinta Kanges on (he wcst side. rhi, province i~ 

characteriltd by high mountains and plateau. regularly 

di'lSCClCd by nonh-sourh running ''''lleys. or ··p;lrls." In terms 



"'gllrt 1.6: Fort!s/td Plou by Ecort!giOlI 

offclevJlion.!he h;,~~..., higher than 14.ooofecl. and 

!he vallc~ noon IlIl1ge from 6.000 10 7.000 fecI. C h'nalc in 

Ihi.! pro,in<:<: i. besl dc:scnbal as h'aJlly variable dependin, (II> 

local d~"'lIllOO and ISped . In genernl. valley.! are wlU1Tlef and 

drier. w'lh annual ~ipiralion of 15-2S inches peryur. Higher 

moonta,n ranges are m""h woIer. and precipiwioo is40 inches 

or more annually. M""h o f !he ann\!al moiSlure rottlQ in !he 

fQI'TII of "",nler- snow: OOvo'e\IeT • • northerly flow of summer 

srorms is I prtIITl,nmr f..arurc oflhe souIhrn1 Rocky MIIUIlIlins. 

As iUlIUllItf hilu:n <;anltt$. af1n1KlOn thulllknrorms become 

a11OOS1 prt'diclablc dunn, July and Au,uSl. 

The flora ofrh, ~ rqiQn iii a1w h'aJlly ,wilbk. Bcnuse 

of d,ffe",DCeS in elevalion. aspect. and subs«JlIINltly sorll)'pelI, 

rninfall. and evapOration noles. mounrain ,..,gelation resc:mblt$ 

a large·scale mOllir of con ifers. hardwoods. and shruhl 

&nsslands. Thi~ po.winee ",~~n'" the mosr r""'Sled pOrtion 

of the Slale and also lhe ""alest di,'crsity anlOll8 forest rype!l. 

Roc~y Moonlllin f0rut5 an: often dtpiclcd in temu of diw:",tc 

eJeo,'MiooIf~ltype ~ones. with spruce: and fir riominalina the 

IIit;h$ fOR:SlCd cle\~; Iodgqde pine.tipm. and Dou&laS­
for in lhe mrddle moo"";n wne: and pondrn.>sa ptne. ptnyon. 

and juniper dcfin'na the 1ovo"Cst forested WIle. Althou&h th" 

I'M.>I<b uue 1"nmr.l1~. ~ are oOen acqllions to ~ wna] 

• 
• • 

• 

rules based larsely "" a.;.pccr and the (lttU""n<:<: of""",,, less 

f;(Nh'11On f"""ttypes,A di~junel f>O<IiOD of this pro"in<:<: is lhe 

easlem end of the Uinlll Moo"uuns. In the StPle of Colorado. 

the Uintn Mountains an: rovert'd alnlO5l cnli",ly by pinyoo· 

j un iper fon'Sls. 

Many think of the "Colorado Rockies" as bdng the 

ITIO$I forestnl "",,,of the sr.:rrc. Indml more than V3 ofA{M's 

fon'Slcd pIoo: in the SIal( are ~cd in thl) rqlOll. Wluk !his 

popular pem:priQn is gcnaaUy v,.,..,ed in I pOSluvc 1oCtI~ by 

forul users. il also ~ 10 i~ase the amount and kind of 

human ~ aened on tMie Iandscapei. 

Inl(rrnotIntain So:mld.-sc'n Pro,-In~ ( \\')-omln, Masin ) 

The InlCmlOOnlllin &midc~r1 lwince co,'ers an amr 

be8inning near the IOWn of erniS Bnd e~ rending north and 

nor\hweSltO the Wyoming bonler. This an:a includes f<llTlllllions 

ofklw hill. (8.000-9.000 ft.):ond h'gh-ckvatlOO 'lIl1cys (6.O(JO. 

8.000 fl.) in ",bat i. commooly k...,..'n 10 IrogtlIp/lm as the 

Wyom,ng 8 asin. Unli~e the Moc~y Mounlllln Province. rt.m 

is lillie \IWl8I1OIl in lempemure 1>1' prK"p,nariQn across the 

Scmrdcsat PrO\'ince. AM"'" prcc'p1W>Or1 i$ about ., inches 

per year and'5 rairly C\~nly d'striblilC'd throrrg/l the oeasons. 

The 'qcurion oflht &mitle>;n1 PnJ\'lntt iscornposcd 
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Table 2.1: Percent Forest Type by Ecoregion 

G .... P'.,., 
?;.y •• ·J •• i ... , 10 
sp,,,,,<·fj, 0 A..... 0 
l.o6" I"'" P'''' 0 
"'-k, ... P'''' LO.l 
G.-bL, ' •. 7 _ . ,,, n, 0 

M; " . 'ou., '1.... 0 

primarily of sagebrush. rabbilbrush. and bunch grasses. 

Riparian zones are linn! Wilh shrub-form willows and so,.-dgcs. 

1be fQre51ed componenl of lhis province is nuhcr sparse. being 

moslly [linyon·junipcr highlands. wilh some oak woodl:mds 

On the soulh and easl margins of lhe "",a. 

Nt\'~da·UI~h Mounlai,,!, St'midtsel1 - Conirerou~ ~'ores' ­

Alpinf Meadows I'ro,'irw:e (Nen.da-U,ah Mou n'ains) 

Thi. province is formed by a series of high.ele>"3,ion 

moumains surrounded by sagebrush and bunch grass ­

domina'ed valley floor •. tn Colorado. lhe Ne>'ada-Utah 

Mountains J>ro>'ince is made up emirely of ,he high T:WatJUlS 

I'laleau. This plaleau i. 'pli, poli,ica\ly by ,he Utah-Colorndo 

borde,. The TavapulS is ac,ually a tilled block lha. ris,," 

gradually from nonh lQ SOUlh. lcnninaling in Mri king erosional 

cliffs jU>l nonh of GrJnd Junction. Elevations rang<: from 4.000 

" 

-, ~ ... w, •• ,., N ... · . ; ... "" ..... c., ... , •• • U·N." T.", 
h , . ... B .. l. -", ... s..I<1 ... 1'\" ••• " .. ~ "' .... , 

'" " " ' 6-1 " " ,. 
% .• • ,. • • • ,. 
%., • , , • • • ,. ,. • • • • • ,. 
IU • • " • • ,. 
'" • 11,1 ••• • • ,. 
00 • " • • • ,. ,. • • • • • ,. 

10 10.000 f""'.The scries of cliff •. mos, prominently lhe Roan 

and Book Cli ffs. are dissected by a few smalier oorth-SOUlh 

running Slrta"" in lhe ""'". Yearly prttipilll1ion r:mge,; beI"'""n 

8 and 25 inches ""rending on elevalion. Valleys ,end '0 be hoi 

and dry in !he s~mmer and cold and moist during the winter. 

In contras" ,he higher elcvaliofls an: rtl31ivcly wet and Wafm 

io the summer aoo oold and we! during !he wimcr. 

Th~ for~sl ed com ponent of the Nevada·U,ab 

Moumains consiSls of pinyon-junirer jU~1 above ,he "alley 

n<Xlf1<. followed by a sue"""ion of Gambel oak. mountain 

mahogany. pondcrusa pine. a'pen. Douglas-lir. and e'..,n spr'I.Itt­

fir On some high peaks. Due ,Q e~trtme crosional situations. 

large ponion. of 1hesc high plateaus an:: "">'oid Qf fQre5ted 

.-e",ta'ion and made up primarily of exposed soils and goologic 

Sl".lta. 



Imermo" ntain Semidese rt ynd l)e,;erll'ro~ i"". 

tSemidese rl ~nd l)e,;erl ) 

In its .... eStem reaches. thi, prm'irn:e represems most 

of t~ lo .... creie'""tion Oreat 8~in and lhe oonhem CaJIYQrlland' 

country of Utah. While the Semide<ert ~nd IXsert Pro"ince is 

ch"nlClcrizcd by sagd:lru~h'l'O"crcd '·~lIeys. highly di~secle<J 

c~nyon'. nnd OIX"asion~1 isolated moomain ranges. in Colorado 

there an: no ffl()Untains to ~peak Qf. TIle Il{)I1hern portion of the 

province is composed of a large valley l"(lntaining Ihe c;lics of 

Ol""Jnd Junetioo. o.,lt:,. and Momrosc. TIle southern section is 

dominatc-d by the eanyQns and triootary canyQns of the lo .... er 

San Miguel and Dolores rivel"l1. wilh large sagebru'h and 

woodland pl"tcaus ~tWeCn thcm. A ~m~1I section of the Uima 

Basin. also part Qf this prm·ince. ero,,,,,, into the state further 

oorth along the Utah t>onler. Elevational rangcs arc betw«n 

4.500 Md 7.000 fcct. i{ ainfall is betwccn 10 and 15 inches per 

year. with IlKISt of that coming in the fall and spring. Summers 

are hoi a,1d dry. " 'hile winlers arc cold and dry. 

Vegctati..,., of lhe Stmid.se n and De>en Province is 

composed of """'Iand sagebru,h "alleys and upland pinyon­

juniper f"",.SIs. Both the Uinta Basin and the Ounnison Valley 

Desen Pn)\"incc. Continuou, stand, Qf pinyon and juniper are 

common. while the I",,'cr "alley nOON contain xcri .. · gr~s, and 

shrub , pecics. Agrie~ltural fields fr~gnlcnt the woodlands in 

Ariwna-Ne .. · ~ lnk .. l\1ountains S<>mid~rI _ Open 

Woodland _ Coniferous FOIl.'SI Alpine Me~dow I'"" 'in~ 

This ecorcgion cm-crs the smallest arca " 'ilhin the stalC. 

n.c AriZ0fI3·Ncw Mexico Mounlains con,iSI chieny of high· 

ele"ation foothills. mo unlai",. and plateaus. The principal 

topography of this small province is the highl y di ',,-"Cted Mesa 

Mountains. which climb to just under 8.000 fect. In Colorndo. 

there is little diflerence in devational r~n~e. dimate. or 

"cscl"t ion bct ..... e.::n the Arizona-New Mcxiro Mountains",'" 

lhc Colorodo Plateau Province. The si ngle dbtin gui.<hing 

fcature is tr.. I",,'cr density of pinyon-juniper f"",sts in thi s 

region as comparro 10 the Colorado PI:oto:au . This is milit likely 

due to the s lighlly 10"'er cie"mions and. therefore. \c,s 

precipitation. 

are. for the mo,t pan. nonforeste<J. although they are fringe<J )'tOT ANI) TilE.: SUMMA RY 

loy pinyon·juniper and oak communities. The Canyonlands of FHM sampled 151 field location, that Wen: either fuily 

Colorado contain '""st pinyon-juniper wO<>dlands and. in some or partially forested . From the lolal of all plots. 3 small 

spots. ponderQS3 pine cowr. perce"tagc straddl .... mOre Ihan one forest type. Hence. tr..re 

al\: 11I0re forest types tI."Corde<J (I ~8) than there are total plQls. 

Colorado "Mea" SemideserlPro" i n~ (Colorado Plaleau ) 

1lIc Colorado Plateau consists of tablciands broken 

by ocea,ional sleep canyons. TIle primary difference betwecn 

this pro"ince and the Scmidcscrt and Dc,;,:n Province is the 

timing of annual rainfall. On the Colorudo Plateau there is a 

marked summer thunderslOrm scason. whereas in the 

Scmidcscn and Descrt Pro"ince there are r~rel y summer rains. 

Total pr.:cipitat;on ""cralles 10 inches annually with )"".1 

i,.,reases on higher ridges. Ele'""tions ranlle from 5.000 {Q 7.000 

feet. although a handful Qf peaks reach 9.000 f«t . 

Forest COVer is "cry similar 10 the &midescrt and 

Wilh this in mind. Table 2.1 presents a .<"n"",,ry of major fon:st 

type. by ecoreSi()l1. Threc trend, emergc from thi s table . First. 

the highest percentages of fon:st ty",,", sampled. by far. fall in 

the Southern Rockies I.'COn"gion . Thi . se''''1< logical. giwn th~t 

78 percent of nil plOl< fell in this area. Seeondly. ';':"crJI fon:st 

types occur almost cxdusi\"Cly " ' ithin the Southern R""kics 

Pm"ince: §pruce-fir. aspcn. lodgcpole pine. Dougla<. flr. and 

miscelianCOlls forest types. Thirdly. two prominent woodland 

forest types. pinyon.juniper and Gnrntod oak. occur widel y 

within >ever .. 1 ecoregioro<. This may be amibutcd to thei r 

adaptability 10 different en,·ironments and to the wide 

" 



ei~,'alional ,'ar;al;on, "ilhin ",me ecor~gion •. InlereSlingly. 

lhe gre:,'c" I'\,,,ion of pin)'o"·jU"iper fore,' I)PCS wcre ~Iso 

fOllnd in 1he SOll1hem I(uc~ic<. 

Finally. lhe '''0 gral'h_, Fi~ur~ 2.7 and Figu", 2.11 (pagc 

22). (le",ribe Ihc ,'arie')' an(l a"'oo'" of specie, wl(;c-d in 'he 

fore,led Me"',,,), an(l unde"lOry. Note 1hal lhere is a rough 

correialion belween I!>os<' _,pee;e> lil3I wcre mosl commonly 

lallied and IIIC pmmin""' f''',,-,I Iypes in lroc stale. SonIC ~po.'<"~~ 

arc groupc(l ;n foresl 'ypc' by CommOn a<soc;31;On. For 

e"''''plc, the pinyon-juniper fore,1 Iype comprise,. com ",on 

pin)'Qfl ( I';,,,, .. ~,IIIIi.). one·,ced juniper (Jllnipalu 

m,mo.'flrmm). Ulah juniper (J. 051""'1'''''''' /' and Roc~y 

M()Unlain juniper (J .• ml"dom",), The combined lally of all 

the", species ""ult< ,n a mnking ,imilar WIIIC pinyun·juniper 

t)'JIC among "II forcS! 'YI"'<. To ,ooconlrary. both "'pen (Pu,,,,,,,,. 
,,...,,,,tI,,ju'·<1 and lodgel'''lc l'i,lC (I'i''''$ <''''''''''''/ Ofe Ie~, 

,:ol]\"lOn a, fore "'>'I"'.'. bul mO"'" cO",nlOn in I(~al number of 

'I\.,<"~ tallicd. Th" may be Ill·,:au", "hc", lhese spec ies occur, 

lhe), 1lfO'" ,n denscr ,land, Ihan OIher "lOre con"'lOn fore" 

'),pe'. or ,hI:y al\.· morccomnlOnly fOllnd as associale, of many 

other f"",,, Iype. "llCre 'hcy do not con,'iwlc the majority of 

the lree' io lhose ,wnd$, The hi!:her roIio of dead·to·li"e lrees 

among aspen corresponds wilh 'he slighll), higher fl\."<lIlCOC)' 

of damage 1o H,,~ "',," among ~,pen :I._ compared '0 other 

'I'.;<:i", (Appendi x iI), Oamage, are ~I-.o rdalively COmmon 

on pm)'on' and junipers. bill they shO\<o markedl), lower r~tio' 

of dcad.lo·li,'c in Figu", 2.7. Woodland <f'Ccic'_ such a, 
juniper.<. comlllonl y di<play (lllnages Of dead por!ioo~ of lhe 

tree for ;o,'cI':I1 decade, "hile Ih,: re" of II>c In", i~ healthy. 

I" tenn> of "'gcl>CI':I'ion (Figure 2_8). the laTEc number 

of Gambel ""~ ,,;,,' ll'lcd i, duc pro(",bly III lhe way >ccdlin£s 

and saplings an: def",,,d. r~,her1han 10 ,he a<:wal"'regcn.,ralion·· 

"" lbe S;IC. G:unbcl ook often occurs "",r wide area,:I.< a ,""moo 

,I\.", of bel,,"een I and 2 inche.' dimnc'er al ,he ba",. The.'" 

,hon trees oflcn d" not eonfonn to sizc .<1aooaru, of o,her 

,pecic,: howe",r, they may be '"malu",·· in ,ha' they an: -",""1':11 

decade, old. In addilio". 'he ralio' Pclwecn sapli ng< and 
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flgllre 2. 7: Mmure T''ef',," S(lIlIplrl/ ill Co/umdr, 
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scc(lling < of diffcrcm 'pecics "ar~' "idely. Thi, may be 

amibuled lar~el y to lheir differenl rep«xh,cli"" s'I':I 'cgic'. For 

in, .. ncc. qu"~ing aSf'Cn sends up hund",d" of ">cedlings" 

(technically sockers) aftcr an area is di.<1urbcd . Hov.e,'er. in 

,cb<cqucnl years, Ihis initial d"n,i!), of tcgel>Cl':llion ""ill be 

",duccd sub"M,ialty du" '0 monal;ly eau>Cd by limited lighl 

and W",cr resour~es. 

A, we co'lClude thi, 1'\'<1;on of 'he report. the "ariely. 

and c"mple.;ly ofColorado's foresl resource ,I>oold be e,·\denl. 

The foil"" ;ng Sl'Ction wi lt describe .peeilk fore.1 henlth i,sues 

and I>ow ,hey affCCIIl1C "anous ··forc>ls" of 'he !;,ate. 



F o r es t 

I ss 

Fon::!.I ~icntlSls;ond I/w: ,cncr~1 public "'" ~ willi fore>ol 

hc~llh. Thi< program "dc>.illned 10 address rO<l:Sl hcahh-rda.cd is.sue... 
M:my i,,,,,,,~ of cQf1lro\"ftSy today may only be fully urKlcf>;tood through 

the: coll..'C'ion ~nd ~RlIlysis or iong_lenn d:ua ",ts. ~och a, ,""'" hl-ing 

pW'i<Jcd by ""M. This innial FHM reron will add~ ,he is.'ue. of 

primary ronc~m in 11M: Male ,ooay. Howe • ..,,.. it is CXpcclC<J Iha, ,he 

pcn;"': '11 ror~SI hc~hh j"""" win cll;allgc ill,"" fu,u..,. This prog,.~m 

will conlinue 10 monitor cSI~blbhcd issues as thcy tIc,'clop. or I\CW " 



is,~c>~, lhey aris<:, 

1nc following ",""'lions will eumine the cUlTenl (oresl 

i"UC$ in CoIOf:l<Jo. 11Ioogh reHular reports on in,,""'1 and disc"-,,, 

fluclualiun, haw I><. ... ·n published (ur yc.rs. Ihi. repon will 

de,'elop Ihis brD"d .rea as a single foresl heallh issue. Grealer 

detail un ;n",<:1 and di",,,-,,, ; .. ,ucs may be gleal>Cd fmm annual 

rep"ns (Foresl Hc~hh Management Group. 1996). A secund 

i<,uo is broadly der.!II.-d in the lille <'!'urcSI Co,'cr Ch~nge:' 

'["hi, report will ,'iew ch"n~c O\w recenl dec.des in a'JI"n and 

ponderosa pine using lhe CUlTCnI FilM data sels.A third issue 

is the rapid change. and potential hJlards. Ihal are de.'eloping 

in f"",,1S along the urbatt and wildland interface. A fuunh i",ue 

Ihal affcCI' forc,ls ;, air qualily. In thi. <cclion a closer 

. "lIninali,," or FilM lree en,wn and lichen bionwmitorin8 dma 

will be Conducled. A fonal ;",sue is fore>1 diversilY. Often 

5("iC nli slS use different "","SureS or diwrsily as a refleclion on 

O\ .. rnll (oresl health. This report will look allhree sJl<."ifoc lyJl"s 

of diwn.ity: o' .. rslory species diwrsily. underslory specics 

di'·c"ily. and lichen di,'c11';ty. 

INSECTS ;\/111) UlSEASE 

Co\or..oo experiences frctj...:nl ad"anee", ,ond dedi"", 

uf prominent in«:<:1 and diS<:JSC infeSl~lion'. Recently. foreslers 

" 

hu,'c monilored .nd lreuloo !ar~e_scale '"""ntain pine beelle I 

(laiC 196(}",-mid 199(l'~) m,d ~p",ce budwOfm (1975.1985) 1 

uulbre"ks Ihruughuul CoIOf:l<Jo.lnc<e large oolbreaks inerea~ 

(ore'l ,usceplibility 10 fore and reduce Ihe marketability of 

rol"n...,reiallimber. Som.:. i"fe.'oIalion •. how","'"r. may posiliwly 

regulate fore,l condilions by nalurnlly Ihinning dense siands 

nnd f~ililalin8 specie. di ... rsily. 

Long-Ienn monitoring of damage I)C(UrrcllCc, can be: 

documenled Ihrough the FU)T.1 plot nelwor~_ A<klition~lIy. aerial 

moniloring and mappinG of insecl and disease uCculTCnecs ""ill 

~upplemen( the 1'101 information, Using thi. I""..pronged 

moniloring eff()l1 acnlS, the >laiC will a~sure Ih~1 any insecl. 

di""."". or mortality C~cntS greater Ihan 5.(0) ocres in ,ilC 

will be oclecled in Color""". 

During Ihe period from 1992-1995 the majord.m.gc 

~cnlS of concern "'ere: (I) mounlain pine beelle: (2) Douglas· 

fir lussod mOlh; (3) "'~_'Iern "prucc budworm: (4) pine 

",,,·flie.,, (5) d"'arf mi,(IeI()CS: (6 ) Annil1aria rum di""a~: (7) 

pinyon decline and: (8) subalpine for mortalilY. Iklailed 

;"formation concerning Ihese dam.ge agent' can be fuund in 

lhe ann"al report fi"''''1 h,uci ""d Diuuse Contiiti,ms ill 11r~ 

Rod)" M",,,,,,,;,, R"II;,,/I. 1995 (Forest Health Managen...,nt 

Group. 1996), A summary of cUlTCnl condilion, is provided 

hell' (ur the prominent dama8C a8Cn1S. 

Mounlaln pine ht"ltlc. Ik"droc/m'us pu",luo$"~ 

Frunl (he Color.odo- Wyonling border soolh Ihrough lhe 

Rucky ~ loumains. m0l1a1 il)' appears 10 be on lhe ri)'C. 

In lodgepole pine. cpidemics o( muunlain piRC bectle 

(MPH ) an: =1.1.'11 wilh large-diameter lrees, Old grow'h 

sland, wilh lree, grealer Ihan 10 inches in dian...,lcr at brea~1 

height (dbh) in lhe lower dc,·ation '.one fur lodgepole pine are 

highly ,usceptiblc 10 MI'U ""ti\'i\)'. 

In ponderosa pine. nlOl'nlUin pine beell" acli"ily occurs 

in malure fore,IS Md in young. over'Slocke'1l stands. Tn.",) fmm 



S inches dbh up to too...: of tile b~.."t size m:ly be anaded by 

me, MPII, St,eOllllaI)' g",wth >l~ooS with a """"I area around 

120. old ,""' th "~and. " 'ilh hi gh ris~ mling. 300 MUOO; on 

poor ,;Ie. arc ,u>cc[ll ibl c 10 MPII epidcmi<.·'. 

Oouklao;-fir IU!iS<loCk mulh, OW;" p$~ud<H,ugw" 

IIc.~) d"folialion arr"",,'() aboul 6.(Xl()~. on lhe 

Soolh Plane K,,'c, dill; ... ", of Ille P;~e Nal iQn.;IJ FQn,.",. Thi~ 

"J'io.kmk i, lho: fil'lol of ,;gni lie.nl ~ile in rttenl Colorado 

hi~OI)'. The infe.laliOl1 is <ittlining .od 00 OIller areas of 

COIICCllIIIit\'(, btcn Ikl"",.,'(). 

W~lern ' pru« IMld .. unn. Chori"on~ufYl ouiJI~III(Jlil 

I,\r,dc.pre:od dcfolblion of Dougla,_lir. true li r. ~nd 

~'e <X"'urr~d throllghout ",,,,Ihem Colomdo fOl1:'" from 

La~c CilY ca'i 10 soon, Forl und n.,nh 10 Solid • . Dcf"limion 

pre·di,,,",,,,,' troc" to anad by se<:ondary in ... '<:I$. Doogla,. r" 

bn-Ile. and d,,,,.~" 

Pint >III,,'n ies. ,Vtodip",III .<PII. 

Pond~"". p,n.' ,n n.';"~ ,I""d and mn",,,'311oo 

pbntin~. lh ..... gho." lhe e.>lem plains " 'ere defol,aled. Thc 

Blad. FO"",,,1 iw:I"'«n Calhan and r"Qfldis " "'-' lhe hank" h'l 

arc" in 1\194. 

O"'M rf misllel,>es. ,I rrru I/wl/;m" 'Pp. 

The "",",.~I 'I"..,ies or Dwarf miSilelO<" 8'" fl"im3rily 

ho,.Hpedr", 1"".I,ile, of 1110,1 westenl w"ifen; ill thc famil y 

P; ~:.c: , Ow""f ,,,,.,IIcI.,C d:rm.gc call"'" rnI...:cd incrclllClIl 

,ro"·lh. Iu"'cr l"' ,her 'lualuy. redllced seed produclion. 

inrn:ascd ,non.luy. ~nd ,ndiR:c\ losses. lodirect """", illC'ludc 

i...,...;r;cd !UI<'<fI1ibohl) 10 '"'''''' atl:lC~. root di",ases. and '\Iorm 

darnal". When d"""f ,,".lleIoc impacl>- an: ",,,Ju:l\ed. """"'" 

rombinr: 10 ctj\L11 at k3>1 lO million cub,c f<.":1 ~nnU<oIl) fOf 

K'lion 2 0( me, USDA Forc>l Sen'icc (Color.kk>. Ncbr.o'l~. 

" an .. ,. South DakQlla. aod U>l~"" W)""""'g). 

Arnu/lwhi,,,,, ",ne,k",,,,,,, ,nfccI, SO pcrcenl o f 

CoIOf'.tdo·, lodge pole pi"" rc..-ourcc. 

Ar,.../II/",I>;"", "II$lnlll"''' ,ub,p . .. rl'I'/IJ/'"'}''''' in 

pundc""," pi ,,,, i, cu"u'''''' IhmugllOU l the Fmnl Kange and 

>O\Ilhwc<tcm Color.odo, II is c,limaK'd Ill:u 10'",,_, "moonllO 

85Hl(X) cubic (""I annually. 

AfI ... u,hoi>i"", do"!!/mi! in l)ougl",<-fir ""Cllr< """tly 

,n the """'Ihem I" ... lhird~ uf Cokndo. 

,\ rn,lIb.ria"-'01 di~.,I ""iI"'riIo SlIP. 

Armlllari<. '1'1'. i, lhe IllOSI rommUII f"re.l roOI di,..,,,,,, 

in Colondo. n.. di .... "'" ... < ,den11f .. ,d., a focu", aff«l>"g 

managemenl of fore_'I' lhroughoul -OUlhwc<lcm COlor.tdo. 

l'in)'.,,, Ilin. d .... lint 

1'hi, d.,"'i"" appear< I" hc a co",plc.\ of oq::.ni,m, 

thai ;mpa,:t> pin)'on in lhe Salida and M .. nros arc ... "n':"lo"l<1>. 

Suhal pirw li r Il1OrtlIJlI)' 

Fo", uciu,,,,,, 113, mulled in ",,",,,,, ,,, ... lhal fa\,,,,, 

,ubalpillC fi r. When lhe", >I:UId, re""h a malu", .talC. they an: 

I" ghly .usceplibk 10 a root d ''''''''''' I)".,...", ... bl ... ~ Ie complex. 

)., Ionali!y " ... , c(HII"lO<l lhr"ughoul Iht: CO"" I)PC from ,"" 

Colora"", W)'oming border ,oulh throughoul Ihe Itoc l y 

Mounlain •. 

FOREST CO\' t:R CHANG.: 
Tu Ihe c",ua l "\l lduor (nlhu.ia 'l . IrCc·,.".red 

"")Un",i", CpilOnlile Ille " cahh aoo ""b,lily of CoIondo's 

f"""h. 01 .... ·'" " 'ill undooboedly ...... c ... blle!;".' of lhe ''3I)'ing 

Irtt >{ICCi ••. DIn';"", "];IlS ,nclude Ille bnghlllC", of "-'pcn 

... nong "'ell",,,n in lhe fall or Iht: 1on'· .... 'dLcd ponderosa pine 

"'Ih iI., ,W«"l ,;c~nled bar~ ".oding n"'J",,,,,lIy among me, 

fQO\hiU>. Though Iht: f'-"".'\I' uf CHk","", •• and (he I"", 'rcc,e' 

" 



Ih~1 the!'" fore'I' compri,e appe~r 'Iab!~, in r~a!ity Ihey 

COn,I IIUte "ery dynamic ~nvironmcnlS. While mo>1 eltangc, in 

Ihe fQfCst co,'er con<lllUle hcahhy e,my,tem nuclual;on,. 

OIhers appear to signal long-tonn depa"o",s from historic 

pallem,. 

ForeSI Health Monitoring plOl~ meaSure chunge in 

specic!i composition, as " 'ell "" forest Slructute. To siudy forest 

change, il i, crilicallo document spedes conlpositio n and 

indi,idualtn.., and >land life stagc. •. This is done by lracking 

001 only the species makeup. bulalso lhe ,il.e. age. and rdali'"", 

dominance of all the Irl'<'S on a parHcular ,ile. Currently. 

seiemi"s an:: intcrc>ted In lOIlg-lcrm changes in the forosl rowr 

of silc.' P"" 1"",ly dmninatc-d by aspen and ponderosa pine. 

ag.ncies_ It appear,; thaI a sharp rcdu<1ion in "'gular bum e'cnls 

has led 10 a significant drop in •• pen rege""r~liQ<l . BUilhi, h 

ooly a pa" of lhe picture. In the absen"" of fIre. older a'po:n 

,\ s JI"n slands (80-150 years of age) lend \0 cwnluaJly Ix replaced b)' 

Aspcn co,'cr throughoul the Interior W""I appears \0 competing conifers. So. "'Ilile few stands arc "'geneMing due 

be on the dc<;line IBanos and MilCbcll, 1997: 11"""n, 1995). \0 lhe lack ofllre, older siands of .spen are being replaced by 

In addilion 10 lhe dr.'Ctine in 1m: ~pecics diH-n.ily in the ,wte. sh:l!le'lolemnl conifers. Thi, ba>i. formula. in rombinalion with 

los$ of aspen forcs!s m~y havc far-reaching impacts on fOfl:sl olhN faclors. soch a. grating and browsing pressure, on 

biodiwrsllY. For inst:lnce. aspen CQ>'cr .'uplX'ns a unique range sce<Jling,. appears to be cau,ing u large·~alc decline of a'pen. 

of underslOry plantS and lichens. wllich ... ·001<1 ti~dy decline T1Iese shins in foresl co,'cr lake pI""" o,'cr the period of "''''cr~l 

Wi1h lhe lrces. dc<;atk:s. or c"en ccnt~ric:;. so lhey may not be readily observed 

"The ellid cau!.C of lhi s apparent declinc, seienlists by the cas ~al foresl visilO!". Nonclllclcss. lhese cllanges ha,"", 

'pttUbIC. i, lhe lack of nalur~l and human-cau>ed forcS! Ii,..".. far·reaclling affecls on a fores!"s susceptibility 10 fin:. inS«ts. 

A'pen is one of a few lree .pecies thaI readily regenerales afl~r or disease. 

a f,n: bums through a fOll'SL Because a_pc" regCllCmle primarily "The pheoomeOOll of ""pen dcelil\(: appears 10 be most 

by ,uc~cring from underground roo! Sloc~. lhey lI",i"tain a crilical in the Soulhem Rockies l'<'on:Sion. Our data show Iltat 

<:en.in oovantagc O\-"Cr OIlier species wllo!.c n:producti"c pans aboul one·thin! of all sample plOiS ltad eilher Ii". or dead aspen 

(i.e. COI\CS and seeds) arc oflcn consumed in lhe fire or lake present. Plot$ wilh ""pen present are IOCaied 3llOOSi exdusi, ... ly 

longer 10 ",robl,sll ... ·Ilcn Iht.-y un: not burned. Since lhe lum of in the Southem Ruckies I'ro"m"" (Figure 3. I). For analylical 

lhe cenlury. Ihere Ilas oc'Cn a vinunl elimination of Na1i,'c PUrp0s.!5. these plOIs may be logically divided into lhose of 

Arnerican·sel fires and a successful campaign of wildfl", .... hiell aspcn are the majorilY ofln."CS s.:lmpled • .,u,.,,,,,·isc k""w" 

,u pprcssion implemenled by various Innd manag~nlcm :IS an aspcnjo",s/ /)1", nnd the ",,,,aining plOl, of which other 



"-igu" 3.1: Aspen P/v/$ ill Cv/ortlilo 
,---------, 

._--­._ .. _--
species ~nt the majorilyof C(»·er. but aspen i .. till presenl. 

The dlLiI ...""al that a lillie (Iv~r XI """"nt of lhe f~sled 

plols wilh as""n p"'so:nl are now dominated by r!1OI1l shu­

IOIeranI species.At one: time.:ISjlen ma~ ha"e been lhc dominanl 

species found in _ or ail of !he plols wich aspen cu....,nlly 

~ bullhe lack "rluJe-~ dis.ullbarn hlI!I favuml_ 
<"OOlir .. ~. If tbe relationship Ix1wttn aspen-dominant 

aI asprn·pmcm plots depocted in FIgUre 3.1 sipals. dec.i"" 

.D aspen rower. tben chis p/InIcImenon _"'" putkuW1y ao;utc 

in tho: asttf1I half of lhc $oulhcm Ro<:kks. This portion of the 

"-Spen ran,e rep«~nu • ,co,raphic limit of the sp«ies 

regioNUy. If indeed tbere is a lhreat to lhe healch of &spen 

forew. it seems likel~ lhal a decli"" would manift:;1 i~lf Ii ..... 

ne .. lhc nUUlins of the specks' nalural rangc. where climate 

ar>d soil '""'y already be limllin, faclOl"S. 

One may Infer that plou taken in &Spen fOl"CSl lyJl"$ 

(those.\lles where ISpen is the dominant species) ~ntlhc 

~ pQllion of the aspen rommunily ~. Hovo"(!\"ff. 

furtbtr uamlnation of the stand 5UUClure and the amounl of 

tqalCo.uoom-ealsthat 31 pettctlloflhcplou in aspen f~ 

types CUI be w;e..,ed .IS unslable and possibly in tnnSllion 

tOOl"lnl Olher forel;t ty!"". Plot) .... ere considered "nMable 

(oo ... ,enlng from ISpen dominDu~d C(»'er) if they (I) had othc-r 

speeiel P'"'*'nl. (2) had liule or 01(1 regeneration in aspen. (3) 

had some regenc .... ion of Olher sp«ies. or (4) had linle« 01(1 

lower canopy in aspen. 

Funher ewiden .... e of the instability o f the aspen 

(",nmunity may be :lttn in their physical damages. fHM 

roeldefews record any damagt'S 00 trea that f;'OUld silniflC3Jlliy 

affOCl !he Iong-lCnIIj!rtMlh« SUt"V,,-;,1 of the "tt. Aspen IrttS 

had mon: darn:oles 0"CC0I"drd ttw. ail oxher I-pCcies. ucept !he 

pinyoo and juniper group. While pinyoo and juniper often Ii,,, 

" 'ith damagfi f« decades, aspen UttS tfnd to be s(nrely 

affected wi,hin a few yean.. A~pen led all specks in ,he t""t) 

mosl serious fo"m of damage. canken ~nd decay. Th·em~· 
four pef\:enl of ail aspen tltt$ were lallied Wilh these damages. 

A I"\"lOOl: deuiled listing of damage totals moong ail specie!! can 

be found in Appendices A and B. 

Data presented here appear 10 conli"" an aspen decline. 

buI do no! sug,est a level of that decline. FUlure 

relll(tiUremems oftbc5c same pIou w,lIg,,"e US an idea of !he 

ulenl Ind rale o f decline or poss.bly the ...,..,·ersaJ of this 

IPI""","1rn1d livm ~ lIr&e-tcale dir.lurbaroee .n .. iated by 

land managers or nalure. 

" 



Figure 3.1: Pollderosa Pille PI(lts ill Colorodo 

1'o000roNll'iM 

Simi!arlO aspcn decline:. lhere 8~ars 10 be a ~gion~l 

lrend among conifers towards MIiI<k-tolernnl species and away 

from tlw:>se species that pros""r from frequent forest fires. 

Pondcrmll pine pro$pcrs from frequent _low to rno<kr.ote 

inlCfl~ity- fires broIuse o(illi ~icular phyPol<lgy. Thid[ bark 

and few near-JIOUnd br.Inclles "IcrU.'Ie this ~ resiS!a1lCe 

to rnodmI~ intensity names .... hile competing species an: often 

consurne<J by lire. n., ol""r and l~ ponderosa pine me. 

1tflIW. the beller their cha'lI:es of f u ..... iving t'"n more inten;;c 

fire t"enl§. H()\to·t"Cf. given a long eoough flre-frtt pc1iod. other 

speek1 that are shade-tolerant will eventually overtop thl: 

pono.krosa pi ... f<ns.l. In addition. a ""nse un""ry ...... th of 

younlCf shade-tolerant species.. wch as Douglas-rll'. subalpi ... 

fir. and En, elmann spruce. may act as ~fire lad<krs~ in 

transponing ground·level names 10 cl'O\O'n fires in old growth 

pondc:r ........ pine. Witl>oot pcriOOic fires 10 reduce 1C5$ fire­

resiMant specics (" 'hich l\appcn to be: more shadc.tolcrnnt). 

the (M:rall OO>ICf of these fOOlS!s may cl\all~ d1"~matkally front 

one tlw i5 pine-dominated to one that is dominated by other 

conifen. 

Figure 3.2 depkts the di"ribution of measu red 
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ponder ........ pine plots among the eco~gions of Colondo. 

Generally spcaking. this specks is found al low to modc"'~le 

clc"ations around the fringe of the Southern Roekid Pr01Iince. 

A closer look II Ihc: plots displayed. using simi lar 

lCChniques <kscribed for a..pcn t''lIluation. ~ Wt aboot 1I 

3 of!he IOOIJ plots with pine ~nt an: actually in pine forest 

types. This ",wid SUnOl tllallhc dectine p/leuO"",1II00l is lesi 

evident in pine than aspen. Ho ... c"cr. 50mC caution ~Id be 

uo:cd in reaching thi. concluSion. since reproducti~ IIr3tegin 

are significantly di fferenl betw,"",n the 'pecics, Whereas lISpen 

reproduce. by means of any estabti~hcd root system. oncn 

Sproul,n8 from many tlUS. pillCl rety On IhI: dispef""l'at of 

individual seeds. 1be net result of thes.c "astly diflhrnl 

repm:luctiyc modts ~ Wt it is rnuoo:h II10Cn likely \hal indiYidual 

pine trees .... ;11 prosper ~moog olher s pecics. ""hi te aspen 

estabti>h ""ith other aspen. When a tone aspcn is lallied. lhat 

species is (HObably in dc<."tine toeatty. w""reas a tone pine may 

tead 10. VllI'icIy ofinlerprclation< and ~main in tonee~iS!cnce 

for D tong period. So. conclus ions regarding the advaoce or 

dc:ctillC 0( S!ands ""ithout a majority of pi ... IrttS J.hould MCI 

be dq"" n wilhout further c--idenc:e. 

We can loot: .. the rewh'C~lityofthoM pIoIs ""Io:rc 



flOnderosa pi"" docs conslilule a fore).! lype 10 fu"her judge 

lhe Slal~ of lhi , speei"". Using idemical crileria 10 lhose used 

for ;l>pen. C.<octly SO percem of 111<: ponderosa pine forosl Iype 

plol< were f",,1Id 10 n""'llhe "unslablc" ~rilcria. H"",·e,..,r. m:ony 

of the plO1' Ihal had roo pi"" rcpnxluclion ""ere compoling 

direclly Wilh dwarf >land, of Gambel oak. Sioce Ihis speeies 

does IIOl rejItCscnl (umpoli{ion for shade in lbe ~"'" sense 

{hal othereonifers oomj'll.'lc. il is difficult 10 in{erpre{ lhese dal:l. 

is evident c(lZlCerning serious damages among Ihis sj'II.-cics.. 

In summalion. pollderosa pine may be undergoing 

significanl ch:onges in ils C<»"'r. bul conclusi"e d:ua are 001 

e"idem {o sUjlpOfl Ihal {heory currenlly. As FilM plols arT 

remeasured O','er ..,"0",1 cycles. broad·scale changes in f()I"C.'{ 

cover will become more apparenl. 

SonIC oflhe remaining pine pl",s "en: associal<:<l wilh pinyun URBA N AND WILDLAND INTI-; RI,'ACE 

:.1Id juniper ,l:U1ds. In general. ",lalionships wilh woodland Rapid "-'IW,,·,ion of Colorado's populalion in recent 

,peei"" in lenns of long'lenn slICl..,s.<;onal changes are pourly decades. in combinalion wilh lhe desir.lh;lily of li"ing in or 

un<lc"'lood. 1I"",.."..,r. il ..,.,11" likely Ihal lhe prolifcr.llion of ncar fore sled cn\"ironme01s. may lead 10 many polenti.1 

woodland Underslory is due 10 a gcncrnllad of fore Ihroughoul problems for humans. wildlife. and fores". Heallhy forests arc 

lhe region. crilitalm maimaining a balance along lhe urh:m and " 'i1dlalld 

An examinalion of damage dala for ponderosa pi"" inlcrfocc. Ifforcsls delcrior:l1e. humans will be nlT«loo d,,,,,,,ly 

""..,als lhal s lighlly more. Ih:1R ,hrce-<J0artcrs of {hi. ~p"des by lhe Joss of lhe aeslnclk properties for " 'hich ,hey "IO"M 10 

had 'lOdamage al all (,\ppcndix A). The m"SI romnlOn damage the area. Marco,·er. unncahhy f()I"C'ls. in lhe form of c~e<:ssi,·" 

found Oft ,ncse pi"'" waS decay (AppenJi~ B). )u,1 m'er 10 dead or dyi1lg lrees. pro"ide significalll fire hazard and. 

pem:nl of alJ ponderosa pi ... , "eI"C tallied wi,h Ihis damage. Incl"Cfon:. a direcl Ihreal 10 life an<l propc"y. Currenlly, ,11<: 

The second 010" common damnge waS loss o f apical Ihl"Calofwildfil"Co''Cmmningfo.>rc.<1cdcs,alcsincryreaI.Oihcr 

dominance (S.? percenl). UsuaJly ,his "",anS thai Inc lOp of byproduclS of ... :duced fores, nc"llh rIC:'r um.m ... n:as. such as 

Inc 1ret: waS ilroken olT. These IWO damages. in rombina,ion 1<HIl of wildlife h.lbilal. inereased number of hazard IfCCS. Of 
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imroduced UOIic specics. l11a~ tnu,"" funher problems for 

Inndo" ncr> und forcsi users, This SI.'Cti"n will cuminc foresl· 

",Ialed bsuc~ .Ionglll<: From Rnngc from Fon Collin~ soulh 

10 Trinidad. 

The 1110'0 primary c~orClion~ ~ff(cl(d b~ urbani 

,,-ildl and furest i$~U($ art lhe G",al I'bins and Soulhern 

RockIeS, allhough smaller urNn CC'fllcrs in """ stall' oonfronl 

these 1'1"'" issues to a lesser ~gn:c. Ilumans 1I.a'"C influcnud 

fore.1 oooldilions aloog lhe ColoniOO From Range dromalieally 

inlhe ra,!. espttia lly the scllic'''CIIi ~nd mining booo". of II~ 

laiC 19th cenlury (Veblen ~nd lorcn~. 1986). 11Ic Iool-lenn 

clTeets of p;lSI hum:u\ di>lumal"ltt!. sllth as ckar-CUllinl and 

Ii", ilnilioo :oroond minc si les of lhe p""'ious CC'fllury and 

inlcnsi,"C Ii", sul'J""SSion cIT,,", in this cenlury. ~ ,,-idely 

vi"bk in lhe f""""ed land,."apo: loday. 

While nalurol di Murbanc( (\·enl. li~c fi",. and inS«! 

oo llm,ak~ 11", (omm<»! and e'-Cn hcallhy for many fOrCSIS 

( R ogcr~. I~). Ihey presenl mOre difficuh situalions in 

populaled .",as. Throogh long_term monitoring of forcs i 

condilioos and populalion J'O"'Ith p;lllcrns. carly indk:llion of 

potnIlial fOll.$! ·rdaled crlse5 can be dc1C<:1ed. For «ample. 

" -' ldli", risk .Iong lbc i,"erf~ can be a:<SCSScd by closely 

moniloring f"""" struc\u...,. i....-1&nls of insects or di se. se. and 

clillllll;C flUClualions. Potenlial .. hot spots" can be identified 

" 'he", n"lorol disturbances may impacl human SCllknlCn~'. 

Cri leria for idcnlif~ing rolenllal ha~ard areaS indude 

population and housing de""ilY. ~ si ze aJ'd densit~. abund:mce 

of dc~ordying trtts. tree 'f'C<"1cs. and POICfllial fur discurtx.ncc 

initialioo.)\loCh :as f""'l""ncy (If lighln'ng !>I.rikes ur p"'scnce (If 

fOIl.$! palhoJa"Is. Ocn" ly. si/.c. and I-ptties of Ir=o ~nl 

arc ' '''ry imporutlll in dc1cnnininl J f~'~ likelihood of inS«! 

in fcstOlion. which funher influcnccs lire s usccptibilil~_ 

Moreover. Ihe prob.:lhilily of human-Sinned fin: is grealcr in 

huYil~ populaled a",u. , imply bccaus.e more people arc 

~ ... in Ihcsc foresiS 10 il nilC lhem, Thi' fact. in oonjunction 

" -'Ih sp«iflC IOIe3lber condilions. funhc-r incn:ases lhe chanc"Cs 

ofbtJe-scaIe f"""" Ii ..... In addllion 10 being prone 10 ,,·ildli ..... 
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numcrous inS«! . ur disease·killed Irt'!:S may be toppled ei lher 

indi"idually or calastrorh icatly by high "-;nd •. 

To combal potent •• 1 ;"'pac" from nalur~1 or human. 

relalcil dislurbances. """" inlcnsi,.., Ill.lR;Igcmcnl pr.tCIicc~. 

.....,h as forest thinning or Ct"Caling non·fOl1:Sled buffers. nl:l~ 

hi: necessary to a!k\'iale ~s 11M of lifc and propcny ,,-ben: 

human dc,..,lopmcnl ;. adjattnl 10 forested wildland •. Foo­

ins!anee. se lecli,'c CUlling of "hazard I"""'~ nur human 

'UUC lUrcs i. good pre,·ent .I"'" ,,,,,,dieinc again>! fulure injury 

or fl«'P"ny damage. 

Of COUfSC. forc~1 huhh alonl lhe urbanl"ildland 

inlcff~ is """" IlI.an ju,", J probkm for people. Mony scale 

residenlS arc al...,~y " -ell a .... are of wildlife oonflicts "hen 

people """"c into f"""led areas or "'''''''.., f"""" ro\'C1". When 

lLabilal is diminished dlher hy human dc\,c1op1.lCnl. fore>' 

fl"llgn",ntalion. or f<lrest decline. wildlife must roam fUflher in 

,>nItr 10 subsi, •. Eumple.< of Ihis problem incl""" m",,","in 

lionJi prc:~ing On donlCSlIc animals and deer browsi ng on 

n:sid<.'nlial shrubbe<y. 

Other problems aff«lin, Ihis hurnanlfort".'>1 interface 

lhat ClUl hi: di~ by arulyzil1l Foo:st Heal!h Monitorinl 

dala SCIS art the ;n,,.,,loo of CAOIie planl sp«ics and lhe: 

mainlen:mc~ of healthy w:lICr:;,.hedS for urban uS/: . Ju,1 as {he 

O\'emory <If a forcst is in CO"linual nu~_ undcr>lory pl.nl 

C(ll1ll'm ili(ln changes due h' c""i ronmcnlal faclOrs. too_ 

Son~imcs lhe inirodllC.1 ion of UOIic plams (Ihose 111:11 arc: 001 

nati,"C t<l lhe "",a) can drastically ch3nge orelTect eu""nl planl 

co,·cr. lhereby ha"ing long_lerm cffee" on f"",sl heahh . 

Similarly. ehanges in "-alc,,,hed planl co'..,, ur heahh can 

d ramalically cha nge Ihe . m<lunl o f water ."ai lablc 10 

doY.'nstn:at" ll.'C1"S. A fore.' led ;.rn in " 'hieh lhe ~ 1:0\'''' is 

~ig";licant l y n:duttd. for I'~ an\rlc. followi ng cstabli "hmcnt of 

u housing dt.·wlopmclll. ,,·iIl1"l.1Uin much less ,,-ale, or ,",-",'pack 

for Summer u".,. 

Finall y. urban up;lIlsion I~nd:s 10 lI"I:lI"kedl~ affect air 

quali~y, Since: FHM " "35 dclIipocil. in p;on. to measure: the effects 

of ai'quality 00 fort"Sls.. this i'<SUe ,,'ill be addrcs.ed .lCp:lnlcly. 



AIR QUALITY /\ NI> FOREST IIEAI"T II 

Air pollulion is monitored by numcrou. agencies. 

Currenlly. cff~'Cls of , .. rious pollutant, on fore"l environments 

in Colorado arc unclear, Howc'·cr. we do ~now Ihal in area, of 

"omislenlly poor air qualily. cerlain plant" arc impacted. Many 

plams. such as lhe shrub ninebark (I'II)'£coctI"'It$ """"(JctU$) 

or poodcffi§O pine lrees. arc adl'Crsely "ff""ted in lhe form of 

foll..ge damage or diebad (Mavily. Stroll.",. and Ba",mg. 

1995: ,"mcs. and Slaley. 1980). Olhcr plants. most notably 

cenain Hchen spede •. display less lolcro""" and. lherefor<:. 

may be complelely eliminaled from affected foresled 

enl';m,,,n,,nl, (1., a result of poor air quality. 

By ulililing data from Colorado OCp"rlmem of Health 

OIooiloring s itc.<. in conjunclion wilh SlalC and fcdcrol agency 

>tal;on, in nonpopulalcd areas. we are able to gain an OI'Crdll 

piclure of air quality coodilil>lls throughout the Male (Colorado 

Departmenl of Public Health. 1994: MahnandGcbhan. 1996). 

Specific areas of Concern presenlly arc o:wnc d"mage al{)flg 

the Front Range and sulfale and nilrdlc deposilion in the Yamp" 

Valley and on the Colorado Plaleau . More generally. add 

depositi"" is grealer with increased p",e ipitalion. Since high 

eie,'ation fore"ts gc""rnlly r"""iw more r .. in. sc ientists have 

begun to focus monilOring effons ill some Coloroldo wildemc.ss 

arCaS (Maim and Gcbhan. 1996: Fo~. Bern abo. and Hood. 

19H7). While conceotro,ion" of pollutants in these "",as. and 

cisewhere. "",currently low. <'oolinuc<i monitoring of air quality 

in ,iJr and out,i(ic of \\'ildcrness areas will provi(ic a crucial 

link to FH:.I obscrvmioos. Funher e"alutilioo of the effects of 

atmo,pheric pollutants on f"",,( heaUh wi II also be crilical. 

One m"lhod of obscrl'ing the cff,'CI' of air qualilY on 

forcsl heaUh is to """",,"re foliage condition on Ih" FHM plots. 

Tn. ... CrownAssessml'nlS 

Visual crown as;.c"menlS are "'ade 10 determine 

change, in crow n conditions re,ulting from a variety of cau'i:tl 

agcnls. Atmospheric pollutants. for example OlOne, hal'e been 

sllo"'n 10 cau", dir<:l.'t !4tmagc 10 trees and OIher planlS in lhe 
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fono of foliase damage and dieback (Miller and Mill""an. 

197 1). Estimates (If crown dieback. tronspat'ency. and density 

were laken on fIeld plot, for all Ii,'" trees greater Ihan 5 ,nches 

d.b.h. in order to document emwn health. Results oflhe ha",line 

measure of crown condilioos sbow liule imp;t(:t of pollutants 

on lree health 'Iat~"widc. Howe,'cr. IOllg·lcno troeking of plot' 

near idenlifled S<.>\Iree areas of pollution. such as lhe Front 

Range al .... (he Yamp" Valley. will be important (0 future 

analysis. More delaikd di",u,,;on of each emwn variable is 



prn<'nled below. 

OicNck .u nleilSute of pnttlll Q( the I"", crown th~1 

hu died r""" the lOp oo..-n and the bnnch lips in ...... rd. lOWard 

the«nlcrQ{ thecro ..... n. I'Igure J.1 ........ ·ulw """" of the I""", 

sampled in Cokndo have ~ liuk d~baok . In f...,,, ()fIly 1.04 

""lttm or all dicl>ack ""~Iings laken in the ~Illle are srealer than 

2S ""lttm. Ihl.rtl .... ood and soflwood rJlin&s an: JlCarly idcnlit:~1 

in l.rmS of dicback. f UlUre ",adings of dicback can be compa",d 

10 cum:nl ..... 1 ... s IllIQot for shifLS in dieback lUIII)fI& all tn:cs. 

or by individwl specie!l. 

f igure 1.4 depicts Ihe CUrTenl Siale of folia&e 

trmspan:ncy ()fI ~llM plots. Transpan:ncy is lhe pnttm o f 

lipl I1w passes throop the folialed portion of lhe crown. 

ududing ~ bnnc"hr:!I and main .. e ..... A ~ with. ralin, 

U '1r or MSM pelttlll tnnspan:ncy allows dthcr no lighl or 

''i."fy lill ie lighl to pus Ihrough the ~ve; !O lhe forest floor. In 

,encl"lll. ,.-lM::n 1rt:cS are unhealthy. their erov.-nS begin 10lhin 

0111 and allow more lighl 10 pus through. The bar ,raph of 

foliage IranSp;I,ency. s imilar III crown d icback. is highly 

w.igllied to Ihe lower percenl values. This indicalal. 0fl00 again. 

Iha, very few lally liftS in Colorado an: Ihinnin& due 10 poor 

htalth. In terms 0( all cn:es. only 1.02 ""lttm have uansparency 

ralin,. of more than 2.1 pm:cnL lJartlwood~ ha ...... hi, ,,,,, 

pe"'ent of nlin" above 25 pcrcenl (2.'il8 pcreenl) lhan 

oot\ ... "OOds (.57 pm:cm). 

ero...:n density isdttmnined by estimating I"" pm:clll 

crov.·n arca that blocks light from passing through. Thi. rIIln, 

d<Jes include woody paruQ(the tree • .., this is noI. compIc:mcm 

of folia,e Ira"-'P""'ncy. AU<:en in Figure 1 .5. crov.-n <knsili~ 

for hardwoods nrc ~light1y lower. overall. than Iho"" o f 

..,ft,,"OOds. ThI.I is probabl y 1II0re a product oflhe gCJlC""~ 111ft 

rnorph<!!o&y Ihan it is a matler of their condilion. Of particular 

COfItC'm in fUlure readings will be mo' .. " ,,,,nLS aWMY r""" the 

middle of thi s ,nph II)' any spec~ groups. C,,","ntl y. 96 

pcrttnt 0( .1111"«'5 an: r""" 25·75 perttnt densily 11Itings. More 

hardwoods an: be'-25 pcm:nI densily racings than JOIlwoods. 
,,-hik _lOIlwoods ha>-e rIIinpo-..,,- 7S pcrttnI. Low dc:nsity 

ero ..... n~ may .Il,naI doclines in groo.-th f""" •• "llric:ty 0( cauw 

"enu. both atmosp/leric and non.lItmosphcrk sou~ ""ry 
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delUe tn:es may be unhe~lIhy 100. for example:. m.lIny conif .... 

spec~"broom up" as a fCSlllt Q(mi"lcIoc infection. 

Lklten HiomonilorinK 

Another way 10 monitor air qual'ly is Ihrough Ihe 

colleclion of forest lichens. Lichens ~re e>ttrcnlCly scnsi t;,.., to 

changts in air qualily beeallse they subsisl predominantly on 

amlOSpheric numen .... .... IM I'llI1lPic.s lie"" ... fOlind on In:es 

only. ThOIlgh much or the lic""" I10n of I"" stale grows on 

ruck and ~1. samplin, methods ".I."f't dc;Iised III 5IImpie tbo 

l"'lel" specimens. known as macrolic"",,,. that. occur on trtts. 

SO thai species could be easily distin,"i~ by nonspccial;~ 

in lhe rlCld {Table 3.1 J. c;.,nenJly Speaking. ,,-""n air qualily 

docn:ascs. lichen di'"ef$ity docrea'"'c$ I S wcll (McCune. 1988). 

By tHin, lichen s.alllples from ~II HIM "",,,uk plots. ,,'c gain 

a beller undcrstnoo.lins of how air qUlllity III affcctinlll'lam lif • 

and diversity on the ground. To index,,,,, ~bili'y or lichens 10 

susla;n themselves gi,..,n varyin, delllttS of air qualily. lichen 

researchers an: dc· .. eloJlinJ mn air quality gtlIIdienl based on lhe 

spcc~ and di'"CnilY o f Iic:"" ns fOlind on lUI independenl !ieI 0( 

plots located at specifIC ,,, .. ,rials from k_n an:.a and point 

soun:cs Q(poIllllion (McCllne. 1997). A similar gradient may 

1M: conslructed to re n .,.,t c limalic innuencu o n Ikhen 

communities. .... , th information u libnled 10 dilnale and air 

qualily, lC'iCarchers pllUl to conSllUCt a rnodt:l \0 nue lichen 



comnwnily heuhh for ~11 HiM plOls. 

Preliminary analysis of lichen rornmunili~s ""81 lWO 

kIIown pollulion sources has rcccmly been oondUCIOO using 

FHM dala (McCune. 1997). Bmh poliulion"ol~rant and 

pol1ulion-sensili"~ species .... ere found 0" plms where air 

qualilY is good. H"",·",·er. in pll)!S ""or Dcn" cr and tl1osc: in 

lhe I"""~r ele,-:uioos of lhe Yam~ '''lIey. marl;oo decreases 

" 'ere found in overall abundance and ,'.ritIY of liellens. 

Imerestingly. >;onlC polimion' lo1c",m ~poxics actually i""..,ase 

in abundance in pol1ulCd areaS (e.s .. species ill the genera 

Xallliwrla and Ph )·sri,,). 1ltesc species seem 10 Ih rive Of! ",nain 

nutricnlS. such as nit"'le:s . comnlOfllo pollUliOfi soun:u. Table 

3. 1 li.,s Ihe oomnlOfl macrolichen gen~ra found in Colorado, 

lheir ch:lr.>Cleristics.. and sen~ili"ily 10 poliUlanis. 

An a,'cmge of 10 species per plm .... as found ;n lhe 

stale. Some plots ;n the Oem"r IlIclropoliL:ln area had as few 

as two spox;cs prc5Cnl. ""hilt ""note area plOls had as high as 

19 spoxies.. On lhe Fronl Range. pn:l;m;na'Y analys;ssuggeslS 

Ih:u the lichen community has been nherro ~illnificamly."The 

~llcm of (c .... er pollution_inlolerant sp«ies ;s ,'cry cvidcm in 

Dem"r and slightly less pronnonttd in the Bouldo.-r arca. Lichm 

communities in Ihc mounla;ns JUSt ,,'cM of the melropolilan 

area .... ere relal;"ely spec ies-rich and included pollulion. 

imoler.In' sp«ies (e. g .. Bryorio. lIypog)'IItllill. and U."M)_ In 

the Yampa Valley. cool-fired u,;I;ty plants """. ern'g appear 10 

Table 3.1: Characteristics of some common 
macrolichcn genera growing on trees in Colorado 

(McCune. [9(7) . 
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be similarly affecting lichen nom. Emissions '1f sulfur dio~ide 

and nitrogen o~ide appear to ha"e ..wuced the diversity of 

lichens at lower elevations, I'ollution-tolcram species "'cre 

found in aoondance ncar Steamboat Springs and Hayden. while 

intolerant lichens "''ere less common than Other areas of the 

state. Ncar Rabbit ISlors Pass. JUSt ea,t of Steamboat Springs. 

lichen communities seemed t'1 be Quite healthy. ll>ough the 

!<Impling nctworks in the Yampa Valley and along the Front 

Range _hould be intensified before conciusi"e findings are 

made. preliminary results show pallems of localiwJ damage 

to the lichen floru. 

BIODIVERSITY 

Biodiversity. in the broadest sense. may be divided into 

genetic diversity. community diversity. and species diversity. 

This section will focus primarily 011 the species di" ..... ity aspect 

of biodiversity. More specifically. FHM concentrates on trte 

speciCl' al\d ~1VCtural di, .. rsity as measuf'eS ufbiodi, .. rsity and. 

therefore. forest health. For ins\al\c:e. a trte plamation may 

appear to be "cry healthy. but there is lillie di,'ersity in both 

the understory and overstory simply because it is not profitable. 

at least in tt.. shon tcnn. t'1 maimain a diverse forest if there is 

only one mari:ctable plant. This is very similar t'1 large-scale 

agricultural practices, In fact. in these situations. managers "'ill 

often use mechanical or chemical meanS to suppress the 

development of competing species, In a dive.se forest 

ecosystem. the wide "ariety of plant sPeties in a complex 

structure is seen as a benefit to the overall forest. Structural 

diversity may also be an """"lIent il\dicator of wildlife habitat. 

On FHM plots. we have detailed tt.. si7.e. composition. al\d 

density of both Understory and '1"erstory plant species. which 

may give some indication ofbiodi, .. rsily, 

Biodi, .. rsily can be measu..w at a number of distinct 

scales, For- the Slate of Colorado. we plan to monitor changes 

in diversity ",'cr time at regional and statewide scales. HO\\'e'Ie'. 

if diversity on a singlc plot« subregional grouping of plots 

change. significantly. further investigation will be conducted 

J2 

to monit« rapid changes at any scale. 

(htn lOrr dh'e rslly 

Coloradodoes not h3\'e a wide diversity Oflrte species 

when compared to other regions of the country. Howe"e •. 

biod;''ersity i. most useful when compared within ecological 

regioos and preferably over lime. Statewide there "'ere a total 

of ] 8 individual trte species sampled (su Figures 2. 7 and 2.8). 

On any individual plot. six was the m"imum tallied and one 

was the minimum. TIle a,'erage number '1f species tallied per 

plot was 2,5. 

Exotk UIKkrstory Specl ... 

Preliminary analysis of understory dallO collected 011 

approximately ]14 of the total FHM plots in the Slate has focused 

on exotic specks, AnalYSIS only viewed 1/4 oftt.. total FilM 

plots in the stale because these "'cre the '1nly plots with 

consi~elll understory vegetation sampling ;n this first four-year 

period. By comparing lists '1f plants tallied on each monitoring 

plot with lists of exotic plant species for the statc. we gain 

further understanding of the dynamics of plnnt invasion . 

Introduction of foreign species lends to ..wuee biodi"ersity 

through competition, Often exotic plams are ,'cry adaptive to 

new environments and reprod .... rapidly. For uample. in some 

pinyon and juniper forests. uotic speci"". such as cheal grass. 

Can dominate sites within a few years of introduction. cn.:M'ding 

OUt Mtive nom. Table 3.2liststheexotic spedes found 00 FHM 

plots. AII1hese plants originated on the Eurasian contiocm. 

llIe most common exotic plant was the common dandelion. 

which was found on ].6.4 pertent of all plots. Although exotic 

species are widespread in Colorado. they still make up a 

relatively small pertent of total hefbaccoos CO,'er 00 fore;ted 

plots. In facl. Colocado had tt.. lowest percentage '1f exotic 

species (4.5 pertent) 3J>d the lowest total cover in exotics (1_5 

pem:nt) of all regions in the country (Stapanian and others. 

1997). In contrast. California had the highe>1 portenl of e~OIic 

species ( 13.2 pem:nt) and coverage of e:.oties (25 portent). 



l1\(- Male of Colondo ~bly benefils from il. insular 

Iocalion. as t.o.h I~ and WeM COlI,. st:IlCS sccllll:() to ha,~ 

grealer proponion, of t~OIic spt."Ci"". 

l.ieh~II Illnrslty 

III ;"ldilion 10 Iheir UM' us a rel~li'·cly Incxp.:nsi,·c 

n1Cans of mooiloring air qualilY. licho!ns may be: used as ~n 
indicator of '·~,clal;'·c und MrucIU .... 1 di'·~rsily in fOfCloIS. 

c;.,,,,,r:lily. """" licho!ns ""' ~nl ,,·hen tt..-rc is a Ire~l"," 

,.:uirly ofLm: "IXCif:) and ~i~c~. Uchensoften nuke up a lar¥e 

portion or the di'·lnily of plant species in fom.lS. This ,.:uirly 

co.urib,lIcs 10 ootncnl c)·cling. a, .... ctl a, being an imesral 

romJlOOCIlI of,,·ildlifc Su<[cnance. In lCmls of A IM. Ihoogh. 

,he ""'" imPQr18ll1 ' ·al"" of lichen mooitoring is ... . ...,Iali,·cly 

inc.p.:n.i,·c indkau .... or air quali'Y. 

The lichen no ... ~ of Colorado is wmposcd of fc"·cr 

.(!Ccics th~n ~ho!r regiurls of tile coumry. aILhwgh sumeiem 

numbers wcn: p!l!"sem to ,n~kc liChen community ~mpling 

,·aluable. OWfliU. 90 Spccici we", idenlified ..... ilh an a'·cflIgc 

of 10 Sl""'~ per plQl (Al¥ndi. C). Tho: lichen rommunity 

.utcwidc :>ppe¥li 10 be healthy and di\"CT"Sc. although JOfI1C 

sites .seem to be dedinin. due 10 local poIlu,ion sou..:.", . 

Additionally. Iossoes in lbe a>pm fORSt t)~ "'llionaUy rn:cy 

comribulc CO a paralkl doclinc in rcllllcd lichen and undcrslOl1' 

plant communi,~. 

FOI\'SI health i~sUC!' may change. or lie'" issues may 

crncl];c in ,he roming dccll(k, . Addi,ion;,lIy. lhe", arc WnlC 

issucs. such OS forcilctl ri p",i~n lones. tha, need fUrl her 

3llenlioto but "'" ditTlCult to :odo.Irc .. gh·cn ou"um:"1 SIImplin, 

dcsign. Thi, $«tion d id adoJrcss sc'·ernl fore •• i, sun o f 

im~e in the Slllle in a ba.<elille fa>llion. h ,,·as 001 lbe 

in'cnlion of thi s S«1ion 10 dr.I". conclusions. bu, ",.....,Iy to 

describe fore" iss ues in 'crmS of Iheir eurrcn' S'~IU~. 

Subsaj ... ", rq>OrI< will foLIow·up on lhese i s.~ 10 monitor 

mang\'. and p<lS,ibl y '",nds. "Thr following ~Ijon pm;cnIS ~ 

"'mnlal)" of lhi> "'port. 

C1w"I~' ,_. 
p;. _rnI 
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5 u m 

Forw Health MonilQrinc ILas b«n :>Clive in Colondo since 

1992. AFlef four yean ,,( okt~ion monitoring. " -c ha'"C prnent<d this 

b;lsclilll: asliess"",n\ of fOlnt conditions in the stale. In 1996. (he firsl 

rcmnsurcmcn\ of field plot! lOok plac .... With (he addition of 

rcmoasurcmcnl data. fulUrc fHM "'pons in Colorado will cmp/l:lsizc 

"'" only e<>ndi, ions, bOIl f~l health trcnds. as .. 'cll. As "'C 110 through 

this proc ... ~s. " 'c ""peel 10 kam a greal deal about how these ()reSU 

fun.clion. how their status changes. and how those changes affect 



the i"ues. defined in lerms o( ecoregions. others are geographically 

In describing the (orested lands themselves. an widespread. We ha''C pointed 001 the «<.:>regions aff«1ed. where 

o>'erarching lheme here has bef,n thaI Colorado is composed appropriate. so Ihat the «ologi.al scope of given issues Can be 

of many different forest cOVers. This patchwor~ of tree types accurntely assessed. In our .ffons to .",,[uate lhe iss""," we 

and foreSI conditions reacl 10 natural and human·caused have explol"Cd multiple nleasUres of f=st conditions. $Qme 

dislUroonces in numerous ways. Ecological regions are a of the SOUlUs employed include FHM plot dat.a. off·plot aerial 

promising method for logically "iewing forest changes within and ground surveys. off·plot lichen su,,"'eys. slate and fetlernl 

lhe framr:work of multiple OVo'nership boundaries and climalic air quality dala. and st.ate climatological data. Recognil'c that 

variations_ Although most forested land in the Slate is in the these sources h.,'e given uS a firsl approximation of factor.; 

Southern Rockies. every ecoregion COIIlains some tree oo-.'Cr. affecting foresl health. 

and consequently. FHM aerial and ground surveys will I"Cpon Indeed foreSI health is a complex undcnaking _ a 

on their stalUS. punle w;lh many pieces. While FHM has only begun to 

The crux of 1his baseline assessment has bef,n assemble this puzzle. some images are starling 10 take shape. 

to define and address the forosl health issues around the state. no. .'0~1 Hn Uh Highligh ts section represents the nxwe 

The sum of Ihe stalus of Ihese issues gives uS an o"erall prominent images pl"Csented in this I"Cpon. 

assessment of foresl health. While some: issues an: discretely 
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APPENDIX A: Number or Damages by Species 

NUMBE R Of DAMAGES 1' t:R TRf:E" 

Non~ 0" T>, Th~ Tuull 'li'm! T1IU~ 

Doullla,. fir 112 '" 2 0 '" 
Ponderosa 1'i1>l' '" " • 0 ". 
lodll"JlOlc Pinc " " 

, '" 
SuOOlpine fir " , 239 

White Fir 8 0 " 
EnI~llfWIn Sp<U<'C 421 , 2 '" 
Other Soft .. 'ood " • , 0 " 
PinyOll ~nd Juniper '" '" " " ~52 

Aspen '" '" , 
"" 

Cottool',ood 3Q " 0 " 
Oat; Woodland ., , 0 " 
Tot1l1 

2 "'" 
339 142 13 2MIO 

" 1\192 dama", data "'as 001 comp;llible with tllis data SCI, I02S IJNS Iallin! in 1'1'92 arc 001 indudcd in .lIis tabl~, 
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l'oodcro&lil l'Int 

APl)ENDIX B: Types of Damages by Species 

TABU: OF I)AMAG~: BY SPECI.t:S · 

11~ 
Ihwrded 

Can~er , 
l)ec~y J 
Open wOI",ds J 

Res i roosisiGuml1lOll'is , 
Loss of apical dominance J 

BlUknl branches J 

E~«~s;" c branching , 
I)a",~gw ~hoots J 

""., " {:/prn ","Woos J 

Loss of apial dominanct 9 

aro';cn brand .. :,; J 

Inmagcd .<J>oots • """, 
Can~cr , 
Decay " {:/prn ""()I.Ind:< J6 

IldoillOSisiGummosis , 
Brooms on 1M bole 

Loss o f ~pkal dominance 9 

BlUkcn branches 9 

E~ ccssh'c br .. ""hing " 
Damaged shoot. S 

OilorolOoR:d foliage , 

Suhulpine Fir 

Whitt Fir 

~:nRtlmann Spnt« 

Can~cr 

Decay 

{:/prn " 'oorKls 

LoJ..< of apkal dominance 

Brokn branches 

f->.ensi,.., branching 

I>.1m .. gW shoot" 

C1,n ~ cr 

{:/prn ,,'ouOOs 

lAm of apical domi"""""c 

Broken branches 

D,,,, 
Open ,,'ounds 

R",ioosisiGummo<i, 

Broken bole 

IllUken ~s 

Loss of apical dominance 

Broken branches 

Excess"" branching 

1>.1 .... 8ed ~hoots 

l)i . .;rolored foliage 

J 

8 

'" 9 

J 

, 
, 
, 
6 

, 
" 
J , , 
" '" 6 , 



Times 'I1nlc,; 
D~m~~e Recorded J)ama l!e "".-

Other Sofl"ood ""',' 5 As pen Canker '" Open wounds , Decay " Loss Qf apkal oominance , ()pcn wounds .... 
Broken bnlllche< Resi nOS is/G" nl!lJ{)Si S , 
E. ecssi,'c brunching , l..os' of apical oominanec " Broken br,,,,ches • 

Damaged , h()otl , 
Pin)"on and J uniper ""',' 127 

Open wounds 69 Cotton ,,-ood Decay , 
Resinosi sIG" m n~"is , Open wounds 

Broken roots , Loss of api(al oominancc , 
Loss of ap;cal dominanee " Bro~cn brunches , 
Broken branche .• '" 
E'cessi"c brJnching Oak Woodland D"cay , 
D;s<;olu.-..'1.I foliage , Open ,,"'()Ilnds , 
""., , lAss of apical oominanee , 

lIro~en bronches " 

• 1992 W:Ull.:lgC dala WaS nrn compalihlc wilh Ihi s da1. SCI. I02~ 1rees tallied in 1992 arc nO! included in Ihis ,able. 



Appendix C: Lichen Species Sampled (Epiphytic Macrolichens Only) 

SPECIES !.1ST FOR CO~IS INI,DSAMPLE UNITS (A I~I plot" !.ample plots, "..alily cho<:k 1'Ioo..:ond air 'I"3Iily plio: ... pIoI~) 

... I(nl.llli,'C; n«ds ....,.,fimwiQn 

COO. Abbn!.', La lin Nu.mbn ur I!Iooi Cod. Abb",~, LlOlln N"m~r of plots 

"'" IIry Sryoria , 3102 flypau. IIYlJ'Oiymnia ~u'lcrode. " 
606 Brycha Bryoria chalybciformis , 'JOI [",sale Imshaugia alcurile, 

." Bryf'" Bryona fremontii 3Ji>Z Imspla [mW>au,ia placQrodia 10 

610 Sryfu, B.yoria fu~ns " "" Upfu. uP'O&i .. m furfurac.:um 

.301 C_ Candelaria cooroIor " 3102 let,'ul utharia ~Illpina , 
1007 C"~ Cctraria <:<nllil'-'nI .,., Mel McI~""lia , 
100' Celfell Cetraria fendleri , .", Mclcle MciafICli a eiegamula '" 
101~ Celpin Cetraria pin~slri 21 .". Meidl.< Mclane lia disjuocta 

1300 Cl. Cladonia , .", MelcJ<a MclafIClia Cl.B>flCr.i11 

120' """" Cladonia bacillari, .,.. Mdcxl Mdaneli. Cl.:ospt'f'Itlila " 
1210 Clachl Cladonia ch~a 3 .,,, Melsub Mclaneli. wb:lurifera 

1211 CI~ Cladonia coniOCflK'1 .,17 Mclsol Melandia subolh-oK"Ca " 
121~ Clad.:f Cladonia dcfonnis 402 1 M chQlll McI,nclia I<)",inii 

1217 Claf"" Cladonia limb.bta , '"00 I'" Parmclia 

1228 Cl;IOCh CLadonia ocbrochlora '"'" _I Paonelia ,ukau " 
14 12 Colni, Colic .... ni,r-csccn, ~201 ""'m' Paoneliop>i • • mbi, ... 31 

24(\] EVflliv E,~ia di,'lIri<:ata , S202 I'oph)'p Paonellopsls h)'pcropla II 

"'" " "epro E"em;a pnma!<lri '"'" 1'1" Ptl:'''QPhy.da , 
,." "local' Flamp""""lia <"penn a S602 f'hocer f'h"""'ph)'scia cernohorskyi , 
2702 " puna ~la,·opunclclia n~ventior ) '61)3 Phocil Pharophy""ia ciliata 10 

"'" Fpu_ Aa''OpUoc.~lia $Qf'Cdica 33 '"" I'h:\h;r PhxophYioCia hif'Sllla " 
3100 lI )'p H)'IJOIO'mnia '"" """" l'tuoropIIyliC'ia hinclla , 

" 



COO, Abb ..... ' Latin Number or I!lulS Coo, Ahbrev. l atln Number or I!lot< 

"" l'hanill Phaeophyscia nigrieans " 6711 Punsub ·Puoctclia .,ul)rudccta , 
S612 "~b Phaeophy<da orbiculari~ 9 6900 Ram Ramalin. 

5700 '" Physci. , <>930 Ramsin Ram.lina sinen,;', , 
5701 Phyads I'hyscia adsccndcns 58 "" Rhieh. Rhizoplaca chrysoleuca 3 

5702 Phyaip Physd •• ipoli. " '50' Rhime! Rhi~oplaca OIci'noph(halma 

5705 Phybiz Physci. bizi.n. ., 
""" u," U,nea 27 

57'" Phycac Physci. cacsia '" W" USllCav U.RCa cavemosa 

5707 Phyc.1 l'hyscia callosa W" U,nfil ·Usne. lilipclllluia 

5710 Phydim Physci. dimidiata " ""' U,nhi. Usnea hin. " 
5711 Phydub Physcia dubio .,.. Usnl.p Usnea lapponica ., 
5715 Phyme~ " !'h)'sci. mexican. 8072 Usnsub U.nea subl\oridana , 
5723 PhysIc Physd,slelioris " 8200 X." X.nthori. 2 

5724 1'h}'len Physcia tcnella " 8201 Xanean Xanthori. candelaria 

sns Phylri °Physcia lIibacia 8203 X"nfal Xamoon. fall"" " 
5801 l'ckhl Physciclla chloomha " 8210 Xanful Xanlhoria fulva 

5802 Pcimel l'hysci~lI. mdanch,..~ , 8207 Xan]lOl Xamhoria ]IOlycarpa 72 

,S03 Peinep I'hysdcll. n"palcnsis , 9<lOO Xpm X~mhorarmelia , 
'909 i'hoclc l'hysc<>ni. eiegamula 9003 Xpmcol Xanlhoparmelin coloradoensis , 
'9Q3 -"' I'hysconia cmcro~amha 3 900' Xpm<;um Xanthopanneha cumberlandia , 
,9<lb "","''' I'hysconia I"'risidiosa , 9002 Xpmlav X'J\(hoparmdi" I.vicola 

'303 I'cv;nl f'l;c\1lk:vcmi. ;mcnsa 7 "'" Xpmpli Xanlooparmelia plillii , 



Appendix D: Contacts ror Further Information 

Robt-n Mangold 
Na~ional Progrnm Manager 
USDA Forest Service 
201 14~h Slrec~. S.W. 
Washing~on. DC 20250 
(202)205-1308 

I) ...... "'" V .. n Hoosc:r 
l n~erior West R~giooal Progrnm Manager 
Rock~ Mounlain Research S~alion 
USI)A Fore$t Service 
507 2j~h SI. 
Ogden. lIT 84401 
(801)625-5388 

James Hubbard 
SI~te Fo .... ~t"r 
Colorado Smte Forest SCr\'ic" 
203 Forestry Building 
Colorado State Uni"ersity 
FQn Collins. CO 80523 
(970}491-7736 

Robt-n A"erill 
F~st Health Manag~ment Program Manager 
Rocky Moo01ain Region 
USDA Forest Service 
P.O. 8 0)1. 25127 
Denver. CO 80225 
(303)275·5Q64 




