
. . 
suggest tliJt 111a11y 11a111ral rcso11rl'.c programs Jrc still c11t ·11111licn.:d l,y Liu.: Jg;rncy\ lo11g­
sta11cli11g pJttcrns of scpJra t111g dcvclop111c11l J11d c·u11struct11111 prnic:cl~ lro111 their 
proy;1~1111 ol!je<.:tivc:s. \'Ve urv;c rc.'io11 rcc 111a11agcrs to !teed l\1illcr\ advice al1011t worki11~ 
wit Ir bcili t)' 111a11agers t11 dc.'ilV,11 prc1jcns (l\1 ill er I !J!Hi). 

111 t.l1c I/Jolls, tli1: NPS spn11s,m;d a scri1:s of'trJi11i11g prog;ra111_., 1;,r 11atural r1:sourc1: 
,;/1c<.:iaHsts. TI1c senior audu,r, wlro wa.s a l-!;ra duJLt: of tl1c stcrn1d sud1 dass, \'erccivcd 
l .11ri11v. the i!1tc11sive pn,i lcssio11 ul. d~velop111c:111 proi;rJ 111 t.lia_c rt;\'cgc.;t_a tio11 a11d c is turbed­
.~1t1: n:s,l/Jr,.111 (111 lac:kc:d ' uw111:rsl11p a11d wc:rc 1w1 dearl)' al1g11ed w1tl1 11atural resour<.:e 
p1·0V,l':JlllS at 1lati1111al , rc.;gio11a l, or park lc-vds. We l1ope tl1is L5 changi11g; a.s 111ore park!; 
cxpn:ss a /1rn~ra111 11eed, establish 11rof1:..,.:; i1rna l rei,ource 111 a11ag1: me11t positions, and 
obta111 adt cd cxpertisc. Profcssio 11<1 orga11iza ti1,us sudi as die Society for Res toratio u 
Ec:nloi.,ry <:~ ~1 nlli.:r (:d_111.:atiu11 al a.~sis t_a•_r c..:e a11d 1.rai11i11g to park pcrso11nd i11 _any divisi_o11 . 
:\lso, NP[fs gcoluhric r1:sourccs cl1v1sH111 (( ,RD) ca11 provide parks w1t.l1 ted1111cal 
assisla11cc and, si11<:e I 9~J~, some pnijc:ct fi1 11di11g fi-0111 iL5 aha11doned min i11g lands 
program, in additio11 to li.:c dc1no11stra1io111111111ics. /1.sJ>art of'tl1c NI'S director's natural 
rt:source iuitiative, the CRD has asked for a11 iucrcase budget of$ I million annually, 
which would Le awarded <:m11pecj1ivcl)1 bcgi.1111i11g i11 fisca.l year 2000 for disturLed-s1te 
recla mation projects (D. Steense11,N PS CRD, personal co mmu11i<:a tio11) . Tl1is proposal , 
if'approvcd, will substa ntially improve t.l1e oqr-a nizatiou and fundi11g support available 
li ,r addressing a backlog of:me resw1-Jtion ueecl i. in Y dlowstone ,111d ·across the National 
Park System. 

Still , the iask is daunting. Yellowstone .staff11ave ide11tified more than 150 sites in the 
park that need reclamatio11 .l'c1 , by stn:ngtl1cuin~ our iuterdiscipliuary efforts to plan , 
ftmd, and execute many more " u11devcfopme11t ' priticcts, Yellowsrn11e hopes LO restore 
more acres of wet.lands, natural contours, vegct;ilw11, and plant and animal lialiitatS; to 
improve aesthetics; a11J to remove safety liaz.ards to humans and wi!J lilc i11 An1crica '.s 
,ildest national park. 
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Ecological Restoration of a Wilderness and Cultural Landscape, Bandelier 
National Monument, New Mexico 

Blll:\N F. J :\COBS, Nalio11al Park Sen ,ire, Ba 11drlirr National Monu men!, Los 
Alamos, Nrw Mrxiro R754 .J 

Summary 
111 1990, a progra m wJs rn 11<:eivcd to ani\'cl )' rest(>re the wilderness and ctilt11r.i l 

la11dscape of Ba,1dd icr Na tional l\1 011u111c11t , lnc:itcd in 1Hmh-<:e lllral New Mexico . 
J11i1ial effort...~ were direc: Lcd at d,ic11111e11ta1i1111 c)f hasdi11c co11ditio11:;, ind udi11 g 
vegctati ,·e cllver a11d soil cn15iu 11 1-Jtes in dc~r.1dcd /'i1io11 and 011c-se.cd j uniper 
wcmdlamls. DcYc.;lnp111cn1 a11d Lc.su11g of rcstoralll ur 11 1e1 mdologies began with srna ll ­
scalc cvalua tio 11s of ovcr!itol)' tl1i111 1ing, slash 111ulchi11g, and supplen1t:ntal seccli11g 
tech11 iqt1cs. Em:oul·agi11g results fro111 small-scale trials led lO testing of overswry 
thinning and slash 111ulc:hi11g 1c.d 111iq11cs a.t a functio11al ( l 00-acre) watasl1ed scale. 
Witl( valida tior! of rc!it~1ratio11 111cthoclologies at 111ultiple scalC.!i, t.lic park succ.'c~sfullr 
obta111ed fu11d111g to 1111plcine11 t large-scale rcswrJuc>n efforts . lmplemc1Hauon IS 

bei11g de.laye<l howe\'cr, pc11di11g c11viron111c11tal i111 j>act state111c11l (EIS) review of tlic 
proposed rcstoratil)II a<: tw11s 1111 wilderness, cultu ra , and 11atura.l values. 

Program Review 
lu 19 l (j , Ba11dcl ier Natiu 11al Mon umen t wJs established tu protect tl1e " rc:l ic:; of a 

vanished people" whose cu ltural remains- i.c., " certa i11 prehistoric aboriginal 
rni11s"- wcrc co11sidercd ttl be "of unusual etl11mlogic, sc:iemific, and ed11ca Li o11a l 
interest." Suli:;cqueutly, i11 I 97(i, a large portion of 1he park was dcsignated as 
wildcmess owing to u,e nigged and remote 11ature of ii$ backcoumry. Thcrci11 was 
sown a unique man ageme 11 t dilelllllla : tlu! tools f<ir cultur.il rcsourc:e protectiti 11 110w 
had to be co111p.itiblc with a wilderness philosophy. Mnreover, even a ma11age111e11L 
founded 0 11 ecologic al consi<len1tio11s could sorncd111cs !ind itself at odd.o; witli a 
nature ddined more by acsthec.ics tlian by process. 

Piiion ( Pi111ts edulis Engel Ill .) aml one-seed j uniper (]1111i/1rrn.s 111011ospa111a 
(E11 gel111 .) Sarg.) w~)()d]ands occupy some 10,000 acrcs within Ban<lelicr NaLio11al 
M_o11u111e11L. _Dome~tic liv~stock grnwig, begi1111i11g in tl1~ late 1600s and intcusif)1i11g 
w1tl1 tlic arnval of die railroad 111 1880, transforrned lirc-<lcpcn d.cm grJssland ancl 
savanna communities into woodlands choked with )'Oung tree growtl1. Overgrazing 
rec.luccd Stallding herbaceous uiurnass anc.l contimury of finc-grJSS fuel s, eOcctivcly 
prcve11Li11g fire from propaga1i11g in tl1csc systems (Gottfried c:: t al. 1995). As tl1c soil­
stabi) izi 11g, grassy ground cover was ~upplanted l>y i11creasi1.1g dcnsiti1:s o~ u·ce~, highly 
ernd1hlc soils were exposed 10 physical processes. Ba11delrc.;r, a mouma1n w1ldcrucss 
and cultural landscape of abandoned pre- historic sc1t.lcmc11ts, was cstaLlislied to 
preserve the unique ancestral remains of Pucbl(lan l11<l ia 11 peoples. The larpest 
proportion of a rchco.logical si te!> in die 111onun1cnt oe.ccur witl1111 piiion -j unrpe r 
Cc)mrntn·1i1ies, and of tl1csc, over 80% have sustained erosi111ial damage. Rapid soil 
loss in degr.1dcd piiion-junipcr communities is 1111Su.5tai11able and d1rca tc11s die 
intcgrit)'. o f tlrn11sands of prc-his1!1ric c.:ult_ur~I si tes. On d1~ basi_s o(· soil erosion .b~dge 
and scdi111e11l ca Ld1111c11L data , Sl)il loss wnh111 degraded p1iio11 -.1umper co111mu11111cs at 
Bandclicr is conscrvativelr estimated at 2.5 crn per decade; a.ii unsusLainable rate 
given shallow soils .witli_ average depths of 1.0 LO 12.0 cm (Davenport 199 7; 
Davenport et a.I . 1996; Wilcox and l3rcshcars 1995). 

Witl1011t prompt 111anagcmc11t action to scahilizc soils, we pre.diet wholesale loss of 
soils and cultu ral resources within r.he next I 00 ycars. J\pprnximately 8,000 acres of 
woodla11d at BaudeBer arc i11 critica l conditio11, relative to soil loss and threais to 
cult11rJI rcs111rnxs , aud could benefit from proposed managemen t restoration acti<;>n~. 

Bcgi1111i11g i11 1990, 13anclclier began w cJoc11111e111 bascli11e conditions ,.viuun 

In Par1<s and on Public Lands · The 1999 GWS Blennlal Conference 215 



- . 
woo<llau<l c,,1111111unitics i11 :111 aucmpt to 'luamify the crosion issue. At tJ1e same time, 
au cvali1atio11 oflocally native plant matcnals wuh pmcmial for tL~c in soil stabilization 
cffons w;u; initiated in coopcrati<>11 witli 1.lie Soil Conservation Scr\'ice. A two-year 
revegctatio11 study, designed to C\•aluate tcdmiclucs for establishment of grass from 
seed III degraded w0<,dlan<l areas, was started iu 992 (Chong 1993; 1994 ). 111 I 993 , 
i11strumc11ts were instal_Jcd i,~ a l -lia experiment.a_( watershed, yielding higli-resol11tio11 
measurements or p~eCIJ>itatu~n, runoff, ancJ secfonent transport that. COWO be usec.J tO 
model the hydrolog1c dyna111u;s of degraded woodland systems (Wdcox, Newman, et 
al . J 996; W 1lcox, Pillick el aJ. 1996). l n I 994, development and testing of restoralion 
methodologies Lliat altered woodla n J structure were begun, with cval uations or 
overstory thinning, slash m11lcl1ing, a11c.J supplemental seedjng techniques Uacobs and 
Gatewood 1998; Lofri11 I 998) . lly 1996, the measured lierbaceous response to 
structural rcstoratio11 treatmcut was encouraging enough to prom/)t evalua tion of the 
overstory Ll1inni11g a11<l slash mulclii11g metf1ocl at a functional 00-acre watershed 
scale. Results from Ll,csc large-scale sturues , at two years post-treaLrnenL, continue to 
validate Lile herbaceous response of small-scale tests across greater a heterogeneity of 
pre-treatment conditions. By 1998, confidem a feasible restoration approach had 
been identified and anxious lO stem additional losses of soil and cultural materials, the 
park obi.aiued agency fuuding LO begin implementation . of restoration efforts coverinK 
thousands of acres. Subsequently, heightened conc:;ems about the potential impacts of 
large-scale restoration on wilderness values prompted Nauoual Park Service 
management to postpone the project until a wildemes~ plan and associated EIS could 
be completed. Preparation of a wilderness plan and EIS which clearly articulates the 
role of research and ma11agement, and defiues an acceptable balance between 
wilderness values and ecosystem processes, is in progress. 
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