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Landscape Ecology — A Concept for Protecting Park Resources

By Craig Allen. John Lissoway
and Keith Yarborough

The Southwest Region has been supporting
Resource Basic Inventory (ABI) efforts 1o establish
baseline data tor compansans with long-term monitor-
ing results to be conducted in the tuture, This “pulse
laking” ts a parl of the Servicewide initiative being
lostered so that resource managers, scientists, and
park managers will be able to track the heallh of park
resources by delermining changes and trends. The
RBI waork 1s being hnked with [he development of Geo-
graphic Information Systems (GIS) at Bandelier. Big
Thicket. Big Bend. Padre Island, and Guadalupe
Meuntains, Many of the parks in the Scuthwest Region
have only parbally compleled RBIs. Tris informabonal
sharicoming is a pervasive threat to the parks because
without detalled knowledge of the parks’ respective
resources the Service cannot protect them adequately.

To overcome this deficiency, the SWRO's Drwision of
Naturai Resources Management and Science has fos-
lered al Bandelier a pllof research effort, wnich started
inFY ‘87 andutilzes a landscape ecology paradigm.
This concepi links the RB!, GIS, and research activiiies
In a park to gresent an cverall picture of the park in s
ragional ecosysiem setiing. The flowchar! diagrams
this project’s concept, The results have bean encour-
aging A tnal report was recently compieled (Allen
1989). This concept may now be applied to other
Soulhwest Regien parks,

What is the Landscape Ecology Paradigm
Used in this Study?

1. Spatal scales are important. Landscape ecology
is based upon g spatiai hierarchy of ecosystems
{Urban et & ‘987 A landscape is an area at least
severai kms wide where aracurring pattern of relatively
homogeneous ecosystems (patches) is identifiable
{Forman and Godron 1986} Landscape ecology is
congcerned wilh the spafiai distnbuticn and interactions
between ecosysiem paiches at the landscape ‘evsl

2 Temporal scales also are imporiant. as land-
scapeg change through time. Since landscapes are
dynamic. lancscape ecology considers changes in
landscape struclure and sunction thraugh ume
{Deicourt and Delcourt 1988}

3 Disturbance reqimes of various Sons are recog-
nized 1o be ubiquiteus and mporiant processes thal
drive the inleractye dynamics of iandscapes and therr
cemponeni patches {Pickett and White 1985)

4. Landscape ecology sirives for integrauive. inler-
disciphnary, and hatistic perspectives and approaches
o research and management 155ues {Risser 1965).

5. Lancscape ecology shares the perspective that
has deweloped in the emerging field of conservation
biology thal all reserves are 1slands set within and
iinked ¢ larger landscapes fcf. Soule 1386). Parks are
thus subject 1o a vavety of probiems related to habitat
fragmenlation and iso'ation from the surrounding lano-
scape. Further, as reserves begome ncreasingly
insuiarized they are found jo be threatened with dis-
raption from aumerous external sources. Boundary
congideraticns are imperiant {Schanawald-Cox 1888)
Effective managemeni of the loczl esasystams of
parks ‘equires attention to e landscape conlext m
which they are embedded (Ages and Johnsen 1988).

This pilo! research proeci was sel in the Jemez
tountains ol north-central New Mexico, which rse as
a farge, 1siand-ike, voicanic ‘andmass al the southan
of ihe Rocky Mountains, Reiatively homags-
1e0US iGCal 2Cosystems can be disinguished within
the Jemaz Mountans based on site-specific vageta-

hon, landlorms, and soils. These local ecosysiems
range from open shrublands of juniper (Juniperus),
safibrush (Aftripfexj, sagebrush (Artemesia). and rab-
bitorush (Chrysothamnus) in Andic Ustochrept sails
on lhe alluvial foodplain of the Rio Grande at 1550 min
elevation, 10 spruce-tir (orests (Picea engeimanni,
Abies fasiocarpa var. anizonica) in Typic Cryoboralf
soils on Ihe highest, norih-facing, mountain slopes at
3500 m.

When spatially aggreqated. the local ecosystems of
the Jemez Mountains form a repeated mosaic pattern
lhat may be considered to compose a single fand-
scape Bandelier NM comprises a complste ailitudinai
transecl in the southeast flank of the Jemez Moun-
tains, inciuding examples of most of the ecasystems
present in this landscape Yet Bandelier {13,300 ha) is
only a small fragment of the overall Jemaz Mountains
landscape {543,500 ha} 1n which 1L s Sef.

Past ecological work in the Jemez Mounlains has
Iscused on tne level below local ecosystems. on slud-
ies of ecosystem panis; these has been a conspicuous
absence of landscape-level work. Resourge manage-
ment and land-use planning actvties n the Jemez
Mountains have been hampered by Ihis lack of
iandscape-level ecoioga’ infarmation.

The Jemez Mounlains are sugject to an increasing
variety and intensity of sirgsses Irom human activiies,

wilh uncertain cumutative 'mpacts on individual spe-
cies, ecosystems, and ine landscape as a whole,
Especially worrisome are impacts from logging, graz-
ing. mining, secreational activilies, ar and ncise and
waler pollutior, fire suppression, highways. reservonrs,
powerhine cornidors, and humen settiements. External
impacts to park resources represenl a majcr sel of
management issues for Bandeter, In the absence of a
landscape vision of the Jemez Mountains many oppor-
tunities 1o moid a cesrrable iandscape by conscious
choice and awarsness of Iradeofls have been losi to
piecemeal “development.”

In summary, this projec! developed a landscape-
leve! framework for describing ths structure of lhe
Jemez Mountains landscape in which the ecosystems
of Bardslier NM are embedded This design alloved
landscape-level changes to be noted and their implica-
tions assessed. thereby helping the NPS meel its
goals for eflective, long-lerm management of “our”
ecosystems. An integrative landscape ecolegy frame-
work also provided a context to erganize and improve
the management usefulness of past ecclocical siud-
ies. The melhodolegy developed here is apphcadle lo
other NPS units

Alien conduicted s research white a ooctoral stu
dent UrCal, Berkeiey: e 1S now an ecologist with
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regional highlights

Pacific Northwest

The Interior Department’s Minerals Management
Service {MMS) has funded several studes to investi-
gate long-term etfects of off spilled from {he barge
Nestucca on the coast of Wawmton About 6000
barrels ol bunker C crude spiled when the | barge was
gamaged ov its tug cffshore Grays Hartor, WA In late
Decemper 1988 Beaches were olled from Grays Har-
bor 1o Vanccuver Island Canada, including Clympic
NP Most abvious effect (0 wild'ife was the ioss of an
estimated 9300 seatirds.

Three of the MMS projecis are being tunded lhrcuqh
a cooperative ageeme™ with the JS Department of
Energy ang in cooperalion wiln NPS Study partici-
panis ?ﬂC!JdF two research ‘eams from UANA aﬂf'
Batelle Pacific NW Lans Twelve studv sites include
represenial ve sdes from the primary beach types in
he area, both oied and unoies The beach ypes
neludes are sandy. coeble and «ocky ba ches Sites

ehosen in Olymipe NP ars sites for which pre-spil cata
nave been Cn.,§|e‘"[‘3d
Jehn Ahs Otvmnpic NP wiidhie bislogrs®, 5 cark staff

cogrdmaier and wili rsspond 10 nquinies rom Park
Science readers

Doug Houston PNE research bigitgs! t Honed at
Ciympic NP, s tho KPS rapr B oserving as

technicai advistr, 10 a spetted e wear:n CoMmm fnee
d thiough USFS The rflee held i3 firg:
in aie Novermber with fod wps ! ‘r-'cL.cﬁ:m
owl hattat » ”W;o Hc" 'orr nons thal a
1o owl conservalion

schedu '*(" (AMRC: <'Cf"65.\ D\( f«‘a’C 1590

fint]

-

Ed Starkey, wilehie ecoiogist wah the Oregon Siate
"Pue‘tlf NPS/ICPSU was i Washington. DC Dec
56 for mzerngs 1 denify what s knowr asout bril.

Landscape Ecology

{Continued from page 7}

Bandever Lissoway s the Chief of Resource Manage-

ment at Bancelier, Yarboraugh is 2 physical scientist
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Cole Memorial Publication
“Fate of Coho Shimon [Oncorhynchus isuteh) Cde-
cdssesin Spawnmg‘Streém ” dedlicatedtothe memoty
5 Don Cole, who died befare the
“Sidy was campi Sted, appeared in Ganadian-Joimal

af Fi&ﬁenﬁs and Aqualic Sciences, §ol, 45, 1959, oo
3 L Wil Scar-
Istt, and C Ji Gederbqlrp the study found that trauch of
the figh mass iom the 345 coho sa!mon releaged
efperrn*@nte ly info"7 spawning streams dn the Olym:
pic Peningula wais tonsismed by 22 Spme= of fam-
mals andhrds it the capacity af many siregms and
rivers to ralain carcasses probably had heen reduced
by humen achvities, and that the Imporiance of ccho
earcasses to populations of carpivares and 1o the
dynamics of latic (Rowing waler] focd wiets merits adak

bonai siuty,

Reprints are avadable from Housion al Olymple NP

cehosis e Greater Yei%aws:on& ar-:a, recommen:!
awedc"i oral research nesds: ¢ MANG
ment attercatives, The maetings ang welrg hEg unoe!
the woint 2ggis of NPS and 17 Anymal and Plani Healih
Irspacton Service (APHIS

r Pelerson was selected in November to f the
roh Giologist positien al the NPSICPSL U'WA,
search background and mileresis include he
erfccts of ax puiqmma on 'C'e 1e @ourms eforts ol
siobai atmosgnere change on fresls, and fire ecology

Lo s

Gerry Wright. NP3 biologist with the Ur10 CRSU. 18
spenaing B 10 8 weeks as sisling Gettysburg Natioaal
Mifilary Par< wilh prepa-aton of an E1S for managing
dee damage tc the park’s cufiurd! landscaps

Copes of the Packe Northwest Reguoas Annual
Seience Rsaar' ~ 1588 are now avallable from PNW

Region heaf‘ﬂm.r ars N Seatlle. WA,

» o«

"1 had St 5 mikon, 25 bioiogisls. and 9 Dirds ~ pius
abaut 2C conservation grouns who wanted to leii me
how @ run the Calfornia Candor recovery program

Michael Scett, [zacer of (e fdahg Covperative Fish
and ‘Widlife Research Unit al UID, was addressing the
brannial meeting of the NPR science graup Nov
2830 in Moscow. ID

in add+ion 1o a sometimes-gnm. scmehmes
Tiarious account of hig struggle to mainian ihose
“magniticen! fying garbage cans™ as a viable m,-u.a-
'aan in lhe wild, Scolt descnbed semething calied “Gap
Analysia of Spectes Richness and Vegelation Cover.
An Imegratad Conservation Strategy for the Preserva-
tion of Bioiogical Diversily.” He has promised a luture
arhicle on Whe subjsct far Park Science readers

Alaska Region

Dale Tayior, wildhfe research bnumgsslwum the ARO
and Paul Haeste!, Assce. Req. D for Resources, were
on the team of Amencan ano Soviat specialisis who
viated (he Chukotsxiy Pemnsula in the USSR. the
Seward Poninsula, and other regicns In Alaska iz
investigate the teasiblity of aninternatronal parx. Peo-
ple m both countres expressed “sverwhelming” sup-
porl for the concepl.

The leam was part of Working Group 02 04-20
*Conservaiion and Management of Natural and Cul-

8

lural Hertage” sinder the Joint Scv-et-American
Agreamenl on Cocgerangn in the Field of Environmen-
lal Protection The team was led by Demis Galvin.
WASQ. Chigl of Planring, and included Rich Gramber-
dine, Denver Service Conter. Supanstendents and
staffs at Benng Land Bricge, Norinwesl Areas, Gates
ot the Arclic, and Denal were integral parts of the visil
on {he American side

Dr. Yarr Cremov, feader ol the Scviet arcic MA8
project, and Or Nade Matveyova were @sc
Noatak Matonai Preserve and Biosphere Re
Tayior and Kale Raney, Ny Ataska Areas rescurce
managemen: sgeciaist The Sovietvisit1s a conlinuing
 Nodiak with @ Bosphere Regema e

CR

Al Lovaas spaka on TKienitoring for G :Change ~
A National Park ‘-emcr Perspective’ an ine Seplem-
her Argtic Seierce C Globat Cnange m

nference on G
Faruanss Al gng Te ¢ Bxskecan paricipaled = a con-
fgrence workshop, "Long-term Data 5213 A%SE‘S“HT
Regicnal or Glohai Change ™ Dale Taylen snginaiiy
scr;rf'u ed 1 e the nalira 7esource nresentalions
was “sxiled 1o 3 at the tme

: : u}r"" O»ﬂ' bc -
u.w,m aCYOSQ a F crest-Steppe Trarsibon = Inter c~.r
Alaskg A Correianve Mode' and Exgenmenta Tesls,
anphies direcily io g end al Yunor-Charley
Awers Natonal Preserve

Ta

gior énd Lae Anne Ayres hioioget wih NWAA
esgntet posters at the »mﬂr'Lan Seciey o Mam-

3 qv meeung 1 Fagbanxs Taylor's poster was on
mondonng read rafkc irmonots on widile in Derali NP
A{fes posler dead with inventory of smal mammals in
Nogtax River Basin. NW Alaska

« a4

Regional Wildiite Biclogist Layna Acams presented
a cosier an "Corparnsons of Bear and Weit Predation
on Caritou Calves Denal: NP and Preserve, and co-
authcred with Alaska Dept. ol Fish and Gama biclo-
gists a paper tiled Infientes ¢f Body Weighton Early
Puberty. Pregnancy, and Reproductive Hisiories in
Aiaskan Caribou” at an inlernalicnal workshep i St.
Johns, Newloundignd,

Mid-Atlantic Region

From JeH hanor, recentty ¥ansplanled ia the new

CPSU af Virginia Tech, comes word of an organization
known as the Muiti-Stale Figh and Wiidiite information
Systems Froject IMSDWIP), whicn cperales a compui-
erized dalabase through staff spansored by cooperat:
ng siates - typicaliyin Naiural Resource departmenis.
Thay nalional cHice is 1 Biacksburg, VA, and s ciosely
assocated with the VA Dept. of Fisheries and Wiidiife

According lo banon, MSFWIP has deveicped “a
very Impressive gatabase. using Advanced Hevafa
bons — & package smilar to GBASE ~ which operates
on microcompiiters. Cooperabing stales musl sponsor
Ine data coilection and inpul. bt if an adiacen: state
alrsady has put i a iot of information, the data
shared and only revised Dala coifected s an ali arimal
species, not just RT&E For mare inlormation contact
MSFWIP a1 102 Coieny Park, 2001 S. Marn St.. Blacks-
burg, VA 24060, 2301231-7348.
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FLASH — Winners of the Director’s Awards:
For Science, Charles Stone of Hawaii Volcanoes National Park
For Natural Resource Management, Jeri Hall of George Washington Memorial Parkway
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