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Landscape Ecology - A Concept for Protecting Park Resources 
By Craig Allen, John L1ssoway 

and Keith Yarborough 
The Southwest Region has been supporting 

Resource Basic Invenlory (RBI) eHorts 10 establish 
baseline data for comparisons wilh long-term monitor
Ing results to be conducted in lhe luture, This "pulse 
laking' 'S a pari of the Servicewide in~ialive being 
loslerM so !hal resource managers, scientists, and 
park managers will be able to track the heeUh ot park 
resources by determining changes and trends. The 
RBI work IS being hnked with lhe development 01 Geo
graphiC Information Systems (GIS) a1 Bandeher. Big 
Thicket. Blg Bend. Padre Is!ar,d, and Guadalupe 
Mounlallls, Many of the parks in the Soulhwest Reglon 
have only partially compleled RBis. This Inlormabonal 
sooncom:ng is apervasrve threat to the parks because 
without detailed knowledge of lhe parks' respec1iile 
resources the Service cannot prOleci them adequately. 

To overcome this de!!ciency, lhe SWRG's DIVIsion of 
Natural Resources Managenlent and SCience has fos
tered al Bandeher apiiol rese arch efforl, wnich started 
In FY '87 andwi!lles alandscape ecology paradigm, 
This concept links lhe RBI, GIS, and research actiVIties 
In a par~ to presenl an overall picture 01 the park in ~s 

roglonal ecosyslem seiling. The ilowchar! d:(}grams 
thiS project's concept The reSUlts have been encour· 
aging A hnal rep<'A'l was recently compieted (Allen 
1989), This concept may now be ap~red to other 
Southwest Region parks. 

What Is the Landscape Ecology Paradigm 
Us&d in this StUdy? 

1. SpallaIscales are unportant. Landscape ,",cology 
is based upon a spallal hierarchy 01 ecosystems 
(U'ban et a! 'gel}. A landscape IS an area al least 
several kms wide where arecurring pattern of re la!ive!y 
homogeneous ecosystems (patches) is Identihable 
(Forman and Godron i986~ Landscape ecology is 
concerned With the spalia! dlstrlbLlicn and interaotions 
belween ecosyslem palcMs at lhe landscape !evel 

2 Tempora! scales also are Important. as land· 
scapes change through time. Since landscapes are 
dynamiC. lancscape ecology conSiders changes In 
landscape slruclure and :unct:o~ througt> lime 
tDeicour: and Oelcourt 1988) 

3 DlsHJrbance regimes 01 varIOus sons are recog
nized to be ubiqUitous and important processes tnal 
crNe the interactive dynamics 01 landscapes and their 
componeni patches (Pickett and White 1985) 

4. Landscape ecology s!nves for integrailve. nler· 
d!scip!l~aly, and r,o!istic perspectives and approaches 
to resea'cr, and management I~ues (R,sser 1965), 

5. Lanoscape ecology shares Irle persooctive that 
t-,as developed in the emerging held of conservatIon 
biology lhal all reserves are Is!anos se, wrthln and 
,inked 10 larger landscapes (of. Soule 1985). Perils are 
lhus SUbjecl 10 avallely of problems related to habitat 
fragmenlatlon and iso!ai!()f) tram the sUlToundlrlg lana
scape, Further, as reserves become \ncreaSlngly 
l/lslJiarized thev are found to De threatened 1'fi1h d,s
rup[!on from '1~mem-JS oxternal sources. Boundary 
cofiSldeations are importanl {Schonewald-Cox 1988} 
Effective managemenl of ihe looal eoosystems of 
parks '&quires altenll()(\ to the landscape context In 
wrllcJl jhey are emt>edded [Agee and Johnscn1988j. 

This pilot rf-seaiCh projec; was set In the Jemez 
MOJntaiC\s 01 nerlh-central New rt.eXiCO, whlct> (lse as 
a iarqe, Is!",rv.Hke, volcaniC landmass al the so!Jthe(~ 

edge or the Rocky Mounli;lns, Relatively tJorl\og;;;
neous ioca! eC<lsystems can be d'istlngtllshE'O within 
the .'emel Mounttlll!S based on ::'Iile·speClfic veget,,· 

hOl1, landforms, and soils. These local ecosystems 
range from open shrublands of juniper (Juniperus), 
satlbrush (Attnplex), sagebrush (Arfemesia). and rab
bitbrush (Chrysolhamnus) in AndiC Ustochrepl SOils 
on Ihe alluvial Hoodplaln 01 the RIO Grande at 1550 mIn 
eleva lion, 10 spruce-hr rorests (Picea engelmanni, 
Abies lasiocatpa vaL adzon;ca) in Typic Cryobolalf 
SOlis or. Ihe hlghesl, norih-faclng, mountain slopes at 
3500 m. 

When spatially aggregated. the local ecosystems of 
the Jemez Mountains form a repeated mosaic pattern 
[hat may be considered to compose a single land· 
scape Bandelier NM comprises acomplere altitudinai 
transeCI in [he southeast lIank of lhe Jemel Mo,j(l· 
tains, inciudlng examples or most of (he ecosys1ems 
present in this landscape Yet Bandelier (13.300 hal is 
only a small fragment or Ihe overall Jemol Mountains 
landscape {543,500 hal In which IllS set 

Past ecologICal work in lhe Jemel Mountains has 
rocused on tne level belOW local ecosyslems, on siud, 
ies 01 ecosystem parts; Ihere has been aconspicuous 
absence ot landscape-Ieve! work. Resource manage
ment and land·use planmng actIVIties In the Jemez 
Mountall1S have been hampered by Ih,s lack of 
landscape-level ecoioglca! information. 

The Jemel Mounlalns are sub/ecl to an Increasing 
~ane1y and lnle~slly of stfe~es irom human aclivitles, 

wilb uncertain C\Jmulau'Je impacts on indivdual spe
Cies, ecosystems, and Ine landscape as a whole. 
Especially woniSome are ImpaC1s from logging, graz· 
ing, mining, recreational activilies, air and nOise and 
water poilulloro, fire suppression, highways, reserVOirs, 
PQ'Nerhne corndors, and humen settlements. External 
impaots to perk resources represenl a malor sel of 
management Issues tor Bandelier, In the absence 01 a 
landscape vls,on of the Jemez Mountains many oppor
tunities 10 moid a deSIrable landscape by cons.::ious 
chOice and awareness of IradeoHs have been los1 to 
pIecemeal "development" 

In summary, lhis project developed a landscape
level 1ramework tor descr:bing the structure of Ihe 
Jemez Mounlalns landscape In which the ecosystems 
or Bandelier NM are embedded ThiS deS;Qn allowed 
landscape·tevsl changes to be noted and their Implics
ilOTlS assossed. lrlereby helping Ihe NPS meet lis 
goals lor eHectJve, lorog·term managemer\l 01 'our" 
ecosystems. An integrative landscape ecology trame
wort<. also prO'lIded a context to orgaflile and :mprove 
the managemenl usefulness of pas! eco!ogLcal stud· 
ies. The melhodology developed here is appilcable to 
olher NPS units 

Allen conducted !nlS research while aaoc[orai stu 
dent UrCal, Berkeley: he IS now ali ecologISt with 
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, regional highlights
 
Pacific Northwest 

The Interior Dp.portment's Minerals Management 
Service (MMSI t'ias lunded several studies to Investl· 
gate long-term effects 01 oB spilled from Ihe barge 
Nesiucca "n the coaf,l or WasninatQn Abou, 6000 
barrels 01 bunker Cc'ude spd!ed whe-n the barge was 
aarrJageo by 115 !l!Q ci(shore Gra,s Hartor, WA In late 
Decemoer ,988 Beaches wele 0 1100 frOfT1 Grays Har· 
bor l() Vancouver Is!and Cana\1a, inc-Iuoing Olympic 
NP Mos: obvIous e~t!d to wi\1'ire was me tss or an 
eslifT1aled 9000 seaolrds. 

TIllee or the VMS projects are being jumje{j Ihw.Jgh 
a ccoperalrve agrecme,twI+h the US Department Of 

Energy aM in :::roper .y, WI!" NP S Sludy oarliai
pan\s ,nc!ude t,~o research teafT1S I'()M UNo/A and 
8ateBe Paclfrc N\J\I" Labs TwelvB study 3i!8S tnc!ucfe 
r€,c..'-tese rU31 v-e S~les !rom the omnary beaeh types in 
:he area.. p(il ~ aired a~'h1 unoHed The b'"' cttr 1'y.r-es 
tic:!udec are s.a~1d';. cctb!~ 8J.,d "'(,(;~v btJ?ches Sites 
c;lOSe') In Olymp,c'NP are <>;[(';$ fo' which pre-spill data 
".ave beell coilected 

Jchn AhD !Yj'TIj)lc NP \\ !,dilie o,olog'S'. is OiPK '-'lalf 
cOGr-dtnaicr a,tC \VI!J resp·:;nd w ,nqLlirH:s ~rDm Park 
Sc,'(:nce readers; 

Doug Hocs\on Pf',iR r~search 1)!OI(jQ!S! sta\!(x\Bd al 
O,ympiC ClP, IS Ir,," NPS repr!1~.~tml'/!'- ser\·ll1g <15 
!ecrmiCHi ad~·~SCd, 10 a spotted eN;: research cOfWn!tWe 
fL;'lOed through USFS T~~s :-:(jrf:1i1:!"tee h~ld ilS firs! 

:;~~~:~g ~~~I'~~~~~:~'?~~~~~:tt~~~:~;~~~;~~~,u;h~'~ 
corn'niltil&-p"Ci~ced clan 'or S1)(JlIDd QWI conserv8\'0'" 
:S schedUI~d '0" rS<tGi~ess Dy r~~arc'1 l~OO 

Ed StarKey, wildh~e ecologjS~ .,.vrth lr,e Oregon Siatc 
vrWJe:'Sltj t--.lPSfCPSU Y!a.s lO \sVas!)jngton. DC Dec 
:;-5 for m;;etn;J~ to 'dcnllfy wh~1 18 kr;owr- aG(ll;! bru· 

Landscape Ecology 
(Continued from page 7) 

Bandelier L:ssCiway 'S me C!'-,e! 01Resource Manage
ment {It 8anoetier. Y..Sfborough;$ a phYSI-car sc}e'ltrsr 
Mrh Ihe DlI'is'iJ!1 01Nawrot Resources an1 Sc!ence 
SWAG 

Bibliography 
J\gee. j K,and D. R )ohrlson, (eds.} '988, fcc Y;9~n 

m~nagemer.1 for pork!;; ano wddeme~·s. U:Jii. Of 

Washington PrESS. Seattle W,Jl 
Alleo. C. D. 1989. Changes In iPe landscape of the 

Je'fiez MOIiDrams. N~w MeXICO Ph.D. rhe~,'s. Un!,! 
of Calif, Berkeiey. CA. 

Delcourt. H,R,. ,tria' p.A. De/court. 1988 Oumemar'! 
landscape ecology' Relevant scales If] lime I""J 
space, Lan(Jsc fool 2(1).23-44, 

Formaf', R n. and M Godron, 1986. Lar,dscape 
eCG10gy ,IOIl'I ~/;/el ana Sons New York. NY. 

Plcke~, S T.A., ana PS. While. 1985. The eco(og, of 
natura.' disturbance and palch ayraimcs ACD' 
der71c Press, ~lew York, NY. 

,timer, PG. 1985 Toward ah':>!ISlic managemeni per
sp~ciIV9, 8;0&le0cl: 3517,'414.4,8, 

Scho~wa!d-Cox. eM 19S8 Boundanes In the pro
lecfion 0' "sture reserves. BIOScience'38!ll 
480,.186 

Sou!e. ME {edJ 1981], COMeTValion biOlogy: Tria 
sCience of scarCity ar,d dlverSily Smauer ASSOCI

ates Inc .. Surclerland, Msss 594 .0, 
Urban, 0 L., R. 'I 0 'Neil!, and H,H. Shugan W87, 

Landscape ecology. BioSCience 37(2):119-/27. 

Cole Memorial Publication 
,"Fa\eot¢ono~llI.monlOi¥:Orhfr\c~us'ki~utch~ Car., 
. . "$tt~J!\'t~~tMtoi~metnoty 

-or '\'Ddh . . . ef<Jre tfie 
'~lldy: was c ' .appeaf1ld in :ian.Joumaf 
of " .~n9 Aqu,a~c Sciences.. ,Vol, 46; 19$9, ~ 
1~1i . .(jo~au\tlorWbY lJoo,}ti~n. W,.\. Scar
I.e-ft, andC.JCAAilerho/m; the &lUcty round thaI thld'l of 
(he ·fish mass Jlom the 945 oQho~Ii'llbrf r~eased 
~xpeifmei\tally inl'o,7spa\wiil\g 8'treatnS cin iM Olym
pic F'eninsura. \\--as tonsUiRed by 22 ~peGies 01 mam
mals andbu'ds'. \nal'lhecapacfty of many s:rooms and 
rivers :0 ltlillin carCasses prObllbty had beerl redtlCed 
by human actwifies', and I:t\at the importance '{Jf echo 
carr.a~$e9 10 pODuialfons of carhrJorils and to the 
dynamics pflo'~c [f1Qwina waw] fo06 weos, . 'ado(.. 
Mnal SluCly, . 

Reprints are ava~ai)I€ lrorr{Hbu.'too'al Olympic NP. 

r.e110SIS in the Greatf:r Yeh:Jwstone areal recomm " 
act additional researCh need"d and ,jenti1,.m a-Je
ment alternatnles, Th~ meet.lngs af);~ being he:d 11nCe! 
,he 10,",1 ae~'s of, PS and I~e Amrnal and P:an1 realth 
Inspeclofl SerVice (APHIS} 

a'~l! f'Illerwn was ~-ocll!d In ~-lov€mbE-' ,0 f;! ihe 
research t;lolog,st 00511101 at the NPS'CPSL UVVA, 
!-'Is research bacKcruUt11j and m~ 5 mclud~ tne 
etracts 01aH po:lvtaVnts 0'1 fareSl reSOUfCGS. t~!f8ctS 01 
9ioba~ atrnosp-1ero cnange on rore,s!s, Hnd tire eCOlogy 

Ge"y Wnghl. NPS biOlogIst With the U;ID CPSU. IS 
spcnomg 6 to 8 weeks assl$ling Ge!tysbilrg Nat!o1al 
t"llliia'y Par~ \\'lth prepa'at'OIi of a1 EiS for mi\flag:nq 
de~?" damage !c the pai~.'s CUlhlra! tandsca.pe 

CC01;)!) cf \he P"dClfiC Northwest Rp.glon·s Annual 
SGJeqCB ReoDrt - i988 are now a:'II'adable from PN~Y 

f1e\pcn headquarte's In Sl)a~le. INA. 

'I had S1 5 m11!0i\, 25 b'OiOglslG. and 9 l);((JS - pius 
about 20 cons~rva~Cll grmms who wan1ed iO leli me 
hew to run the C;;'II()(llla Condor recovery program 

Michael Scctt,lfj,tder of (hs k1ahQ COQOeral,ve Fish 
'lod '''bloli18 Research Un;l al WID, was addreSSing the 
ol-annual m....eilng 0-1 Ihe "lPFI SCience group Nov 
29,30 in MO$co'o'l. ID 

In add'\iOn 10 a sorneiimes-grm1. sometimes 
hilarious account at his struggle to malniam l~ose 

'magnificenl Ry,ng garbage cans' as a Viable I);)pula
I10n in lhe wild, Sco~ desc~bed scrnethlng calied "Gap 
A~arisis of Specle9 Richness and Vegela1!on Cover 
An, IntegratBd Conservation Strategy for Ihe Preserva
tion of Biologica! Diversi1y.' He has promise,1 a future 
a'bcle on the sHbJset jar ?ark Soience readers 

Alaska Region 
Dale Taylor, WIldlife research blologlSl With Ihe ARO 

alld Paul Haertel. AsslX. Reg. Di~ fm Resources. were 
on ,he team oll~rnencan ano Soviet specialiS1s who 
v!Slted Ihe ChukolsKiy Pelllnsu!a in the USSR. the 
Seward POninsula, and other regions In Alaska to 
inVIlSligale tne (OBSib!l!tyof an inlornatronai par~. Peo
pe III both countnes expressed "cverwhelrnil11j" sup· 
pori lor the concept. 

The learn was part of Working Group 0204-20 
"Conserva1lOn and Managemef1t of Natural and Cui· 

a 

lural Henlage" Jnder the JOlnl Sov,et-Ame"can 
Agreemenl on Cooperallon in ti)e Field Of ErwronfT1en
lal Protoction The team was led by Dems Galvin. 
W,ASO_ G~liel ot Planning, and Included RiCh Glamber· 
dine, Denver ServIce Cenler. Superlntendenls and 
staffs al Bertrlg land Bfloge, NorLlwesl Areas. Gates 
01 the Arciie, and DenalllVere integral parIs of the visil 
on 1M Amenean Side 

01, run Cnernov, leader 01 the So';!et arc:,c ,,,lAB 
prOlect, and Dr Nada Mal'l0vcva Wfre eSC-linea 10 
Noatak ,'Ilat,onal preser~e ana BiOSp~erp. Re-serve try 
Taylor and Kale ROlley, NW Alaska AreiL> r,!SOLICe 
managem-ef!! soecrahsl The SCNletvisit \$ aCOnl!nlJing 
:step In pa:ri1g o.a aK with a81()SChF9 R~6""!lIr; tne 
USSR 

Ai 1.7.q~ s~ ,n 'Monltoring lor G'ona: C!la~gf
A National Par1o: S€'\'ice PerspeCl!;ie' 81 'ne Se~!t€!Tl
ber Arct!~ SCler-ce Con~e:r--t' Glooai Cnilnge ,n 
r;al~tJaf):';o AI and Ted HJf\';edal par\iClp;t!&d 1!1 a con
ference wCHks;~op. 'oLong-ter'l1 Data Sets AS$esSJng 
'iogicnai o' Globa; Change" D?it Taylor. angina::\, 
~~cr;udu!€<IlC; g:ve the natura "BSOdrce :)(es~ntat10t'1s 

llm~ >\::)::;!ed to S:Dena at tnE: t'me 

Sara V'J~)sser. QiOl0giS1 8'\(1 ::Iost recenl aGCi~!C"1 fe., 
17~e A,::tO ~Jah;ra" ResourCE?" D'J~s;on i~!'aff, r,):"':8nt!v 
comD~eted r~QuJemopts f[Jr (rtB M S, OEQrEB ,1' U -\K 
FnirD<1nks t~€·r t~'t:~iS Contro!s O'Jet Sp~e5 D,s
ifib~/iion acro"s G ~crest,St8Ppe Tra)~:SIH€Y ~~ 1nlt?rI(-! 

A\as~.:t ,A Correla':l\,e I\"od.a: and Exoen-nt?qt;:l~ Tes~~.i_ 

applies jif€Cl ly ~o S~'f'>~~~fJ:1 pr8:sent at Y'J~or-Chadey 

R'vms Nalonal Preserve 

TayiOr llfliJ LBE: Anne Aires CloiCIg ., (;,til NWAA 
pres~nted posters at ~t~(: l,'"T1l;ncan SCCjl~(J' )f Ma!fl~ 

!"f1.,logy me€t1ng ,f} Fa:rt·on!':s Ta;/cr!s poster was on 
mQ'litormg wad lraWc irr,o~~[s on ;~';(JHe 1f1 D€r-all NP 
Ayres' poslerdea;i Wi'~} In'1entof1-! of srnai i rna;r:rr;a1s in 
NDala< River Basin. NW Alaska 

RegiO/1il! Wlld:ife BiOlogist 'Layne Acar.;s presenled 
aoos:er cn "C01T'o"nsO(,s 01 Bea' and Wa!! Preda!lon 
on CerfDOU Calves Denai> NP and PresQI've, a~d co· 
atl'hGred With Ala.ska Dept. of Fish and Game biolo
gists apaper tn!ed!nt:uenceso-f Body Weight on E.arr/ 
Pubeny. Pregnancy, and ReplOdoclive Hisiol;es In 
Alaskan CarioOlj' at an ;memaliona; worksr,cp ,n St. 
Johns, Ne""lotiGeHand, 

Mid·Atlantic Region 
From Jen Manon. recen~v liansplanleo iG the new 

CPSU al VrrgWlla Tech, comes word 01 an ()(garlizatlon 
~nown as the Mui:I-Siale FI&'1 and Wiidiile information 
Systems PrOleot (MSDWIP), W1\lCn cperales acornput· 
em:ej da1abase through staN sponsored by coopera:, 
ng slates - typicaliy In Natural Resource depa'lm€nis. 
Th,~" nallonal cHice is ;n Blacksb[,rg, VA. a,ds c!o,ely 
asS4Xiiillll'O wiih the VA DEPt. of Fishelles and '!,';!dii!e 

According 10 Manon. MSFWIP has deve!Cllled 'a 
very Impr~sive :ialabase, using Advarv:ed ~!lI. 

~ons - a ~ackilge sJmiiar to dBASE - which operales 
on m!Crocomp;Jters. COoperatlf19 stales muslsponsor 
lhe data coilectkln and ~1PlJ1. bUilf an adjaooni slaW 
already has pUl II'; a !Ol of in!Qrmatlor" the data is 
shareo and onl~ rev'sed Dala coHecled is on ali an:mal 
speCies, not jusl RT&E For mom InlorlT'atlon con!ac1 
MSFWIP at i02 COlony ParK, 2001 S. MaIO St.. Black.s· 
burg, VA 24060, 2301231·7348. 
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