














A GIS Assessment of Barrier Island Impacts

{Continued from page 5)

imagery also will be used to create digital GIS change
detection maps for temporal and spatial analyses.

Image Processing

NASA aerial photography of the barrier istands from
the summer of 1990 is being converted digitally by an
Optronix scanner at a resolution of .8 meters {2000
dots per inch). Extensive testing was conducted 1o
determine the optimal spatial resclution for delineation
of the narrow barrier island vegetation communities.
The NASA photography is of such high resolution that
individual trees from the same community can be dif-
ferentiated. Scans of such high resoluticn can create
probiems when performing supervised or unsuper-
vised image classifications, because one community
may be broken into several identified classes. A vege-
tation classification scheme of 20 classes has been
adopted for the NPS barrier islands.

The scanned aerial photographs are georectified
with coordinates derived from the GPS ground control
targets that were laid out prior to the flights. Permanent
structures visible on the aerial photographs also were
registered by the GPS for use in the georectification
process. The georectified scans will be edge-matched
and “zipped” together. Following supervised classifi-
cation of the vegetation communities, all the individual
scans will be joined seamlessly to create a georectified
vegetation data layer of each barrier island.

Geographic Information Systems

Remote sensing and mapping analysis of island
migration and vegetation composition over time can
give scientists and resource managers an outlook on
barrier island previcusly not possible. The incorpora-
tion of remote sensing imagery with other digitized GIS
data layers can provide unigue insights into island
dynamics and interactions between the hydrology.
ecology. geomorphology, and human impacts. GIS
data themes can be viewed as a single data layer or as
part of a composite overlay format.

The major themes of the GIS are: vegetation
{derived from image processed aerial photographic
scans. National Wetlands inventory Maps. and NOAA
seagrass maps): geomorphotogy {from current pho-
tographs. shoreline erosion. beach profiles. and digital
line graphs}); fauna {from USFWS Ecological Inventory

maps), adjacent land use {from Minerais Management
Service Ecological Characterization studies); and cul-
tural resources {from '«°S Cultural Sites Inventory and
List of Classified Gtructures).

Digital Line Graphs

Digital line graphs {DLG}) at the 1:24,000 scale are
needed for assessing change in the geomorphology
and the location of the barrier islands over time. Most
DLGs for coastal areas of the Atlantic and Gulf of
Mexico were mapped in the early 1960s. Storms and
dredging operations have significantly altered several
of these islands. Availability of these maps in a digital
format would provide researchers a 1960s window (o
compare with 1990 data being derived today. Change
detection analysis between the two dates could yield
useful information about istand position and areal
extent. Maps not available from USGS in DLG format
will be scanned by automated techniques retaining the
topologicat elements of the data theme(s) of interest,
which then are inported into the GIS {Fain 1989).

Inlet Dredging Impact Model

Historic aerial photography, shorgline erosion, spoil
disposal sites, and geophysical data are being col-
lected from the Corps of Engineers for coastal and
barrier island inlets that have been dredged. Extensive
information exists on dredging projects conducted
adiacent to barrier isiand national parks (Dean 1988).
The model will account for the physical parameters
existing at each inlel such as history of dredging at the
site, sediment transport rate, volume of sediment avail-
able, and direction of transport. Incorporation of these
parameters into the model will provide estimates
regarding the effect of sediment removal {dredging) or
sediment interruption (jetty} on the "downstream”™
island in terms of area affected. Once this affected
area has been identified then data from the various
GIS themes will be listed 1o display the resources that
would be impacted.

Oil Spill Decision Model
The SEROQ and the Department of Environmental
Sciences at U/VA are developing an oil spill decision
support model (Psaraftis and Ziogas t985) that is
based on contingency planning and response (Etkin

1990}, and impact prediction and damage assessment
{Psaraftis et al. 1986). Detailed information regarding
oit types, estimation of flow volume and direction. time
of year. climatic variables. sources of abatement:
cleanup equipment and personnel, and response pro-
tocol (mechanical devices, dispersants, bioremedia-
tion, etc.) will be included in the decision support sys-
tern modef.

The Gulf region mode! will be assessed in terms of
reponse capabilities and limitations. hierarchy of rapid
response teams and contacts, environmental sen-
sitivity of the shoreline to oil types transported through
the Gulf. and relevant economic factors. The model will
be validated by current risk assessment data derived
from actual oil spill data and will be tested against low.
mid, and worst case scenario spills for oii type and
volume, from least to the most susceptible islands.

Conclusion

Remote sensing and GIS technalogies, when cou-
pled with other sets of information and field data, repre-
sent a powerfui tool for quantification of impacts to
coastal and barrier island national parks. The future of
effective impact forecasting in dynamic areas like bar-
rier islands resides in the use of predictive GIS models
that have been updated with monitoring data and
tested against historical suites of monitoring data and
scientific research.

Patterson currently is a graduate student in the Envi-
ronmental Sc8iences Dept.. U'VA. Charloftesville, VA
22903: Dawson is with the NPS Southeast Regional
Office. 75 Spring St. SW. Atlanta. GA 30303.
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Ecological Restoration Research: Applications Manual

By Destry Jarvis

The Student Conservation Association (SCA}, with
more than 30 years experience inthe field, is research-
ing and preparing a manual for ecological/disturbed
site restoration. This manual will be designed for use
by managers and restoration practitioners of uplands
and wetlands throughout the country and will incorpo-
rate restoration research with practical application
methods. Case studies of representative phys-
iographic sites will be included. The manual, to be
published in the spring of 1991. will provide principles.
methods, and examples for effectively restoring dis-
turbed sites.

Restoration increasingly is viewed by researchers
and managers (though perhaps not by environmental-
ists as a group) as a paradigm for land management,
As the traditional conservation movement evolves into
a more broadly based environmental perspective, so
tco has the traditional conservation goal of wise use
given rise to madern prescriptions, Currently, the envi-

ronmental moverment is working predominantly toward
the goa! of preservation - the prevention of further
resource and amenity degradation. Yet within certain
communities, degradation has occurred o such an
extent that restoration becomes an important concep-
tual tool for narmative policy and manageria! use.
SCAs disturbed site restoration manual will survey the
historical. philosophical. and sccial structure of the cur-
rent ecclogical restoration movement. It will advocate
that restoration does not compete, but rather augments,
the traditional environmental goal of preservation.
Previcus land management paradigms have
included reclamation. rehabilitation, reforestation, and
remediation. These often have been practiced without
the ecological worldview that restoration adopts. Thus,
5CA’s manual on ecological/disturbed site restoration
wili make use of illusirative ecological principes such
as “associations.” “diversity.” and “productivity” The
restoration ecology worldview espoused in SCAsman-
ual will advocate the beneficial use of native species,
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integrated pest management. and appropriate
methods for sensitive ecosystems.

Recent research regarding the ecological con-
straints of restoration will be surveyed. as will repre-
sentative technigues and applications by phys-
iographic regions. Physiognomic characteristics as
they relate to specific restoration plans will be high-
lighted.

An advisory committee of restoration ecology scien-
tists and restoration practitioners will oversee the draft-
ing and content of this manual. Communication from
interested individuals is encouraged. In addition, case
studies of hand-taoi scale restoration projects are
solicited fer inclusion. These shauld be no longer than
4 doubie spaced pages and include detailed methods.

Submissions cannot be returned and are subject to
editing. Address inquiries to Douglas Otds. Manual
Editor, SCA, 1800 N. Kent 51, Suite 913. Arlington, VA
22209.

Jarvis is Executive Vice-president of SCA.
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Figure 1. Niche overlap indices for food habits ta) and selection (by. Overlap intices for food are for pooled data
from separate siudies and data from comparative studies and are based on erther general (grass. forbs, shrubs) or
specific {to generaj food classifications. Indices for habitat selection are alf from wo comparative studies of

sympatiic sheep and goat populations.

studies present problems relative to food avai ability
and presence or absence of competiors. The best way
to determine the amount of actual overlap between
goats and sheep is to compare diets of sympatric
populations. Three investigaters have done this. Daiey
et al. {(1984) compared general diets (grass. forbs. and
shrubs) of sympatric goats ana sneep n Colorado.

Based on their data. the resource overlap .noex for

summer giets was smilar tc unrelated stucies (Fg. 1a)

However. during the winter. resource 6ver ap reduced

substantiaity tFig 1a). Pallister {19741 and Stewar!

11975} compared specific p ant species used by goats

and sheep in tha Beartooth mountains just narth of

‘fenowstone. Based onirer data. ine resource overlap

‘ndices were onty half of what separale unrelated stud-

es mdicated (Fig. 1an.

Relative 1o habitat requirements. the only reliadfe
comparisons tnat can e made are ‘rom studies of
sympatnc popdlations Agam, data from Pallister

ymgatnc popdlat A7 data f Pallist
11974y and Stewart (1975 indicated substantial habtat
separation 1Fig. 19). 1t s \mporiant to note that the
studies oy Daley et al. [*884), Pallister (19741 and

Stewart {1875). were of "exotc” goats that had been

transpianted into native sheep range. Thus goats and

sheep are seemingly able lo coexst. even when goats
are “non’native” introductions. and goats wilf likely not
exclude sheep from Yellowstone NP. Whether goats
will significantly reduce sheep numbers is unknewn at
this time and will depend on which population level

SCENarno proves accdrate.

So0. 1n conclusion, whether goats are o be consid-
ered exolics or prehistoric natives is a decision 10 be
made by NPS personnel, iuckily' If left uncontrolled.
goats witl continde 1o ¢olanize Yellowstone NP and will
reach a population of between 100 and 500 animals.
The potentia mpact of mountain goats on Yellowstone
fiora 1s estimated to be not as severe as it was in
Olympic NP. The presence of goats n the park alsg is
not expected {o aftect adversely the cantinued survival
of bighorn sheep. Some changes. however, likely wil
ocewr as Yellowstone adjusts o the return of gne of its
prehistoric rasidents.

Laundre is an Agjunct Professor in the Department
of Biological Sciences at feaho State Umversity.
Pocatelio.
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Cape Cod’s Atlantic White Cedar:
Managing a Unique, Natural (?) Community

By Glenn Motzkin and William A. Patterson Ill

Cape Cod National Seashare (CCNS) contains the only NPS administered Atlantic white cedar  ANC;
Chamaecyparis thyoides) wetiands {NPS inlernal documents). Althcugh AWC occurs in four ocations
at CCNS. the 5-hectare Marconi Atlantic White Cecar Swamp (IMAWCS) 13 the largest and most
significant site. containing one of the few examples cof an old-growth AWC stand i1 the northeastern
United States. Management of the MAWCS poses unique challenges 9ecause the Swamp lies in a
rapidly developing landscape that is substantialty altered from its presettlement condition.

Allantic white cedar s an early successional species
that requires some form of dsturbance to become
established. In the absence of disturbance. it is
thought to be replaced by more toerant hardwood
species (Bueli ang Cain, 1943, Little, 1850} The
MAWCS is currently protected from fire and timber
cutting and therefore is potentially threatened oy these
successional trends. We investigated both modern
and prehistor. vegetation and dis:urbance patterns at
MAWCS to determine the processes that have con-
trolied vegetation development over tne past thousand
years, Inthis paper we present the results of this inves-
figation and discuss management aternatives in the
conlext of NPS objectives and cultura constraints.

Cedar first arrived at the Marconi site approximately
300C years age and nas gpersisted in varying abun-
dance since 1Beding, 19773 Fine-resolution pollen and
charcoar analyses of peat representing the last 1000
vears of the Swamp's nistory indicate that fires, many

of which probably were set by Indians (Patterson and
Sassaman, 19881 were frequent in and around the
Marconi site in the centuries prior to Eurcpean setite-
ment tFigure 11 Most fires probably ignited in the highty
flammable oak-pitch pine forests on the upland and
burned as intense surface or crown fires untl they
entered the Swamp. Cedar pollen percentages during
this pericd appear closely linked to fire occurrence.
suggeshing that fires burned through the Swamp
destroying existing cedar stands and regenerating new
ones.
Past Fire Frequency Higher

Perioas of dense shrub hert. and moss cover. as
evidenced by nigh pollen perceniages for these taxa.
suggestthat open cedar stands unlike the one encaun-
tered today regenerated after presettiement fres.
When increasing cedar pollen percentages inaicated
ciosing canopies. ‘ires burned through the Swamp and
Initated a new cycle ¢f cedar regeneration. At na time

in the severai hundredt years prior 1o ELropean sette-
ment dd cadar polfier percentages reach ‘e sus-
tained ievels {80-90°c! that are evident since sette-
mrent.

Signficant y, tne high post-settiement percentages
of cedar poien are accempaned Dy low charcoal
values. suggesting that few fany fres nave burmed in
the Swamp since the tme the surrcunding up.angs
were settied \apout 1650 A D... Higner fire frequency
prior to European settlement apparently prevented the
devetopment of mature. dense cedar stands at
MAWCS. whereas a lacw of fire since seltlement has
ailowsc the current maturg stana 10 deve op.

Plots that we sampied within the MAWCS currently
are dominated by cedar. wih ratios of cedar lo red
maple hasal area typically exceeainc 4 tc 1. Age-
structurs analyses of the mode vegetat on indicale
that AWC and -ed maple botn ccoar n distine: age
cohorts, with es:ab ishment of both species , mited 10
episodes of recrutment associated with timber har
vesting {Matzkin, '950].

Mast of the Swamp s domirated oy a *0C- tc *50-
year-old cedar stand. with red maple stams scatersd
througnout. In porhons of this stand. little cr no estab-
lishmertef fres stems nas occurred inthe ast 8C 1o 90
years. Elsewnere. [ ght seiective cuttng 10 to 20 vears
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Figure 1. Pollerr and Charcoal profiles for the Marconi Atlantic White Cedar Swamp, Cape Cod National Seashore.
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regional
highlights

Western Region

Christine Schonewald-Cox, research scientist with
the NPS.CPSU at U-Cal'Davis. has the following arti-
clesin press: "Cross-boundary Management Between
National Parks and Surrounding Lands: A Review and
Discussion.” fwith Marybeth Buechner and Raymond
Sauvajot of the U/Cal:-Davis Institute of Ecology and
Bruce Wilcox of the Institute for Sustainable Develop-
ment. 3000 Sandhill Rd.. Bidg. 1. Suite 102. Menlo
Park. CA 94025 in Environmental Management.
“Scale. Variable Density, and Canservation Planning
for Mammalian Carnivores.” {with Rahman Azari of the
U:/CaliDavis Division of Statistios and Stephanie
Blume of the NPS/CPSU at U-Cal/Davis in Conserva-
tion Biology; and *Park Protection and Public Roads.”
with Buechner in Conservation Biology: The Theory
and Practice of Nature Conservation, Preservation
and Management, 1931. Chapmar Hall. NY, NY: edi-
tors Peggy Fiedler and SK. Jamn.

Recent publications already in print, and her ¢o-
authors, include “The role of interagency cooperation
in managing for viable populations,” with Hal Sal-
wasser of the USDA Forest Service. and Richard
Baker of the U.Cal/Dawis Dept. of Environmental Stud-
ies, in Viable Populations for Conservation, 1989.
Cambriage Urev. Press. edited by Michael Soule”: "Bio-
logical Diversity and Global Change: Habitat Frag-
mentation and Extinction.” with Themas J. Stohlgren of
the NPS CPSU at U Cal'Davis, in Proceedings of the
Second US-USSR Symposium on Air Pollution
Effects on Vegetation Inciuding Forest Eco-
systems, USDA Forest Service. Northeastern Forest
Experiment Staticn, Broomail. PA, 1990; “Wilderness
and the Protection of Genetic Drversity.” with Thomas
Stohigren of the NPS/CPSU at U'Cal/Davis. in Witder-
ness Benchmark 1988: Proceedings of the National
Wilderness Cotloquium: USDA Forest Service
Southeastern Forest Experiment Station Gen. Tech.
Report, SE-51. Asheville, NC. 1989: and "Boundaries
in the Protection of Nature Reserves.” in BioScience,
Val. 38 No. 7, pp 480-486.

From Mark Sogge. Biological Technician at the
recently established CPSU at Nerthern Arizona Uni-
versity in Flagstaff, came the following two items:

A pair of endangered Peregrine falcons nested fast
summer along the border of Walnut Canyon National
Monument. Tom Ferrell, District Ranger, suspected
nesting activity on a cliff near the manument's border
with Coconine NF. Mark Sogge verified the presence of
two adult and twa immature Peregrines at the cliff site
in August. Biologists with the AZ Dept. of Game and
Fish later rappelled from the cliff 1o the nest site and
found Peregrine eggshell fragments and prey remains
{scrub jays and nighthawks). This cliff is the smallgstin
the state to support nesting Peregrines. and reflects
the positive status of Peregrine populations in Arizona.

PR

Charles van Riper Il and Mark Sogge of the CPSU
at Northern Arizona State U. Flagstaff {CPSU NAU).
have conducted a series of mestings with the AZ Dept.
of Game and Fish {ADGF} to initiate a cooperative
study af Pronghorn on state and NPS land in north-
eastern Arizona. Petrified Forest NP and Wupatki
National Monument have been selected as study

areas. ADGF has studiea Pronghern population hiol-
oyy inthe past, but research on NPS lands can contrib-
ute information not avadable elsewnere, such as tne
effects {at Petrified Forest) that paved roadways with-
out associated cattle fenc ng have on Pronghorn
movements. At Wupatki. researchers can study Prong-
horn reproduction and mertality in grassland areas
that are not grazed by catlle.

Elena Fraire. a Biological Technician at CPSU NAU
spent nine weeks in 12 of the 20 NPs and Monuments
in Anizona, She gathered information on the natural
resource databases in Casa Grande Ruins NM. Coro-
nado N Mem.. Fort Bowie NHS. Grand Canyon NP
Montezuma Castle NM. Organ Pige Cactus NM. Petri-
fied Forest NP. Saguarc NM. Tonto NM. Tuzigoot NM,
and Walnut Canyan NM - all as part of Phase | of the
Western Region Inventory and Monitoring Project
headed by Tom Stohlgren. ecologist with the CPSU at
U CA/Davis.

She met with Superintendents and wcrked with
Resource Management staff ai each NPS unit. As
anticipated, many of the parks lack baseline data for
mammals, plants. reptiles and amphibians. In smaller
parks. only checklists are available. many of which
have not been updated since the early 1970s

The CPSU.NAU will respond to the CPSU/UC Davis
findings by focusing baseline projects in the Colorado
Plateau parks. The CPSU:NAU will enter data for a
computerized bird list for the Grand Canyon NP based
on the data structure set-up by the CPSU at UC:Dawis.
The CPSU NAU will produce a computerized plant hist
for Montezuma Castle NM and Tuzigoot NM based on
past studies, Uttimately, all these databases will be tied
t0 a GIS that will be housed at the CPSU NAU

The CPSU.NAU is hosting the Fust Bienniar Confer-
ence on Research in Colerado Plateau National Par«s
July 22-25 an the NAU campus in Flagstalf. Topics wil
cover but are not limited 1o air and water resources,
grazing impacts. endangered species. ntroduced or
alien species biology and control. inventory and
monitoring, single species ecclogy, GIS. human
impacts. climate and climate change, archeology. and

“riparnan resources. Portions of the proceedings may be

published

£ w x

Julie Pickering is the editor of a new quarterly news-
letter for research and resource management of Colo-
rado Plateau Nationai Parxs, titled Colorado Plateau.
The second Issue 1Spring 1991} features bald eagle
research downstream on the Colorado river from Glen
Canyon Dam and the effects of rainbow trout introduc-
ticn on eagle populations. The increased numbers of
bald eagles seen i winter manths since the large
winter spawning runs of frout became a factor raises a
question of the impartance of the non-native trout as a
food source for the endangered bald eagle. It also
highlights the management dilemmas that arise when
established management goals seemingly conllict ...
in this case, the welfare of an endangered species
appears to be dependent on continuation of an altered
scosystem.

Pacific Northwest

The U.S. Forest Service formally unveiled on Feb.
25, 1991, the results of a two-year mapping project,
showing that 4.3 million acres of old-growth trees
remain on naticnal forests west of the Cregen and
Washington Cascade crests and in northern Califor-
nia. The Wilderness Society simultaneausly released
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its own maps showing 3.8 millien acres of “ancien:
forest” remaining on a similar but not icentica. lane
base,

Jean Durning. Seattle drector for The Wilderness
Sac ety. called the ability 10 look at variaus o 2-growth
types across the lanascape the most usefut outcome
of the mapping prograrm. "The b.g story comes.” she
said, “when you look at the maps themseives and look
atwhat’s on the ground. { think there are very impertant
reasons to differentiate the vegetation types. Mountan
hemlock 1s not nterchangeabtle with ancient forest or
spotted owl habitat.”

The two studies used computer analysis of sate lite
imagery but employea different definitions of aid
growth and slightly different land bases in arriving at
their numbers. The project dentif ed 607.000 acres of
old-growth forest in the Mount Rainier. Ctympic. and
Crater Lake NPs.

Rocky Mountain Region

A smail population of the rare orchid Spiranthes
diluwiais 1s the abject of current research underway at
Dinosaur National Monument n Colorado. NPS Water
Resources Division hydrologists Bill Jacksen and Joel
\Wagner. who participated in a multidisciplinary assess-
ment of the Hog Canyon nparian system in the Monu-
ment. found that the alluvial fan at tne moutn of Hog
Canyon has been subjected o a varety of impacts
inciuding overgrazing and stream channel excavation
relocation. The rare crehd persists along a perennial,
spring-fec stream. and researcn is attempting to deter-
mine how best o enhance s habitat.

Steve Peiersburg, the Monument's natura: resource
management specialist. s conducting an evaluat.on of
current hydrologic. gecmarphic, and vegetation condi-
licns, preparalory to ceveloping ways of restoring pre-
settiement hydrologic geomorphic processes and veg-
elaton commundies. The wor< is being done along
w than overall botanical survey. In cooperation w ththe
USFS and the U.S. Soil Conservaticn Service

A new program. estabrshed in the Regionin 1990 to
provide funding for natural resource mitigation. preser-
valion and restoration projects. was made possible
through increases in the regional base. Over 30 par<s
competed for FY 9t support, resulting in 17 new pro-
jects. They ranged from restoration of natural air flows
at Wind Cave NP to the design and construction of
watergates o prevent escapes of bison and elx at
Theodore Roosevelt NP, The programis helping imple-
ment projects that often are 1o small or non-
controversial to be funded through other regional or
servicewide programs. especially at par«s with limited -
base funding.

*

impending development culside the Great Sand
Dunes National Monument has created an urgent
need for better undersianding of the Dunes. Several
research projects are underway to determine the
impacts on park resources from outside development:
Dunes coring. (by Adams State College}; dating of the
quartz sand in the dunes, {by the USGS): location of
faults and mapping of surface and subsurface geologic
structure. (by the Colorade School of Mines Geo-
physics Field Schoof): loss of Medano Creek sutface
fiow study. (by Utah State University): dunes vegeta-
tion. (by the USFS Shrub Sciences Lab in Provo.
Utah}; dunes insects. (by the University of Colorado):
and sand migration. Once collected, the information
will be put in GIS format to provide a toal for under-
standing and managing the complex dune system.









*991 iss.2 of BioScience. pp 294-299. Goodman
recaps recent findings on the ecological and genetic
effects of stocking fisn - findings that again paint out
tne fallacy of think:ng of some consequences as
“effects,” and others as merely “side effects.” Introduc-
ton of game fish has been found o have a varety of
deleterious effects on local spacies. They may cut-
compete them. causing therr extinction; they may
hybridize with a rare lccal relative, imperiling the rarer
species’ genetic integnity: they may interbreed with
local populations of the same stock and disrupt the
local stock’s adaptation to its environment.

The key to understanding what happens when
natchery fish are pianted on top of wild fish, according
ta Richard Vincent of the Mentana Department of Fish.
Widlite, and Parks. is to understand the different
behavior patterns of wild and hatchery fish. Fish raised
it a hatchery have lost their territorial behavior. Hatch-
ery fish don't recognize territorial signals of the wild
‘ish: the wild fish dont fight for the food as halchery fish
ce - they simply move to other parts of the stream
where cover or food may be poorer.

A sidebar box, with this article, describes the
steps that Washington state hatchery managers
are taking io minimize genetic impoverishment
and domestication of captive-reared fish, Some
hatcheries are using automatic feeders to
reduce fish contact with humans, thus preserv-
ing the flignt response of wild fish. They also are
returning to the wild for new trood stock every
several generafions, thus infusing new genes
into the hatchery papuiation and breaking selec-
tion for domestication.

An article in BioScience. Val. 40 No. 9, pp. 640-642.
oy Jill Baron and Kathleen A. Galvin, describes how
ecosystem science can be used t¢ address the myriad
environmental problems. “Future Directions of Eco-
system Science” describes the growing awareness of
global-scale environmental degradation and the three
levels of environmental concern — local. regional, and
Jlabal.

The questions inherent in this approach were tack-
ed at a conference at Pingree Park, CO. in October
1988, by a workshop funded by the Naticnal Science
Foundation and compnsed of 40 prominent women
scientists. The BioScience article addresses both the
scientific issues and women's status in science.

“... there 1s more lo becoming a successtul profes-
sional scientist than university coursework and Ph.D.,
"esearch.” tne group concluded. “Women muast asser-
tvely sesk out successiul graduale experiences ..
-andr must develop encugh se.f-confidence ano
<nawledge of their limits 1o be able to say 'no when the
demands become too great.”

Jill Baron. a research associate at the Natural
Resource Ecology Lab. CO.State'U and a research
acologist with the NPS Water Resources Dwision, is
co-author with Alisa Mast and James Drever of an
article in the December 1990 issue of Water
Resources Research. titled "Chemica! Weathering in
the Loch Vale Watershed. Rocky Mountain NP” The
arbicle examines the source of soiutes to surface
waters draining the Loch Vale watershed in the Front
Range of Colorade and concludes that the surface
waters therg are susceptible to acidfication should
acid deposition from the atmesphere increase.

notes from abroad :

Eaitors Note: David Parsons, Research Scientist at
Sequoia-Kings Canyon NPs. represented the NPS
Global Change Program Commiftee at an interna-
tional workshop, "Earth system response to global
change - northern and southern hemisphere con-
trasts.” held in La Serena, Chile Nov. 30 to Dec. 4,
1991, The worksfiop was sponsored by the Chilean
Academy of Sciences: the American Assn. for the
Advancement of Science (USA). the Chilean, US. and
Canadian IGBP (International Geosphere and Bio-
sphere Program) Committees, and the McArthur
Foundation. His report follows:

By David Parsons

The meeling brought together experts from such
diverse fields as atmospheric science. oceanography,
wildlife, vegetation. forestry. hydrolegy. biogeochemis-
try. and human geagraphy to discuss the potential
eflects of global climate change on the west coasts of
North and South America. Paired presentations were
made on each of the above disciplines by leading
scientists from each hemisphere,

The obvious simitarities between Chile and the west
coast of North America ({located on the west coasts of
continents. influenced by major oceanic current sys-
tems. similar ciimates. vegefation. and topography)
provide many natural comparison bases. Differences
in land use history and the ratio of land tc ocean
surface area in the two hemispheres lead to some
differences in the projected impacls of increases in
greenhouse gas concentrations on air temperature.

The Chilean scientists, with whom | was most
impressed, and | identified many areas of potential
collaboration between NPS sites in the western U.S
and sites in Chie. | was one of anly two U.S. govern-
ment representatives at the workshop, highlights of
which foliow

The potential for using El Ninc events as a surrogate
for anticipated global warming was discussed. In 1968
and 1983 Ef Nino events (the two largest suchin recent
history) resulted in a 2 to 3 degree warming n the
California Current and a shifting of currents to the
north: thus shifting storm tracks as well. Unfortunately,
the existing Giobal Circulation Models (GCMs) do not
include ocean circulation patterns. There was much
discussion as to whether increased CO2 might
increase the frequency of anomalous events such as
Ef Ninos. droughts. floods. etc. The shift in currents,
oceantemperatures, biota (which will respond quickly),
etc., might provide an interesting basis for work at
Channel Islands NP or other west coastal sites.

Warming wiil not be uniform across the globe. and in
fact, cociing might well occurin some areas. Faster and
larger temperature responses can be expected over
land than over the ocean and thus the relative amount
of land and water will influence the rate of climatic
response {e.g. temperature increase can be expected
t0 be faster in the northern hemisphere where there is
greater land mass). {Kevin Trenberth, INCAR, Boul-
der).

The best estimates show the global mean surface
temperature has increased 0.5 C. over the past cen-
wry. In the northern hemisphere this increase was
largely before 1940. Decreases occurred in the 1960s
and how a recovery to a new high pointhas cccurredin
the 1980s. (Trenberth).

Discussions of hydrology and projected increases in
evapotranspiration demand on water identified the
interior west and southwest of U.S. as most vulnerable

to climate change. (Rick Lawfcrd. National Hydrology
Center, Canadat.

The presentation on intertidal systems {Jan
Lubchenco. Cregon State) was a particulary clear
odtline of the sensitivity of these highly productive and
diverse systems to predicted changesin sea level, sea
and air temperature, and nutrients. | was strack with
many implications for NPS coastal areas. Lubchenco
also suggested that research programs may need to
focus on targeted species: species at risk, species
important to the system. or species important 10 giebal
pracesses. She suggested attention De directed at the
edge of species distrinutions tespeciafly the thermal
limit). at long lived spectes. at species with shortdisper-
sal distances. at pathogens. and at multiple stresses
and rare events These suggestions may be mpartant
for other ecological systems as well. (Note: Lubchenco
is the next president of the Ecalogica: Saciety of Amer-
ica — a valuable contact.}

Discussion of the impertance of mede ing the
impacts of global change empnasi_ed the importance
ct clearly articulating the questions being asked and
the need to include process models. Problems of scal-
Ing and disturbance were emphasized. 1Carlos Prado,
U Catolica. Santiago)

Wide ranging discussions of vegetation and plant
responses included paleoecologica analogs, docu-
mented changes in treeline. life cycle charactenstics,
dispersal modes, genetic constraints. and haman
impacts. | see several potential areas for collabaration
with the Sequo a'Kings Canyon program. 1Sterling
Keeley. Whittier College: Ha' Mooney. Stanford: Mary
Arroyo and Juan Armesto. Univ. de Chile: Carolina
Villagran, U:Catolica).

An excellent model of what could happen to animal
species subjected to temperature increases (no
change. evalution in place. migration. or extinction)
was presented by Jim Brown {U:New Mexico). He
developed a specific example of the predicted exting-
ticn of small mammals cn mountain tops in the Great
Basin.

An evening discussion focused around the recent
announcement of the U.S. government to support the
concept of up to five regional research centers for
global change. and that one of these should be located
in Latin America. Despite obvicus paints in favor of
Brazil for such a center. it was agreed that Chile could
ofter much as wall. and that this would be pursued
through appropriate channels. Discussion also
focused on the valug of developing a filter. or mecha-
nism, to help determine what species. communities,
and functional groups should be concentrated on for
monitor ng and process studies. A similar approach
might be of great value 1o the NPS global change
program.

Following the workshop. | met with faculty at both the
Universidad de Chile /Drs. Arroyo and Juan Armesto
and students} and the Catholic University (Dr. Eduardo
Fuenies) regarding future collzboration. There was
great interest in cooperation toward applying s milar
methodelogy to address questions of plant popu'ation
biolocgy. dispersal mechanisms, ecotone stress. cli-
mate and fire history. and developing comparable
metnods for long lerm momtoring.

| feel that my participation in the workshop was of
value to the other participants. to the workshop prod-
ucts (which | helped write up), and to our global change
program. The contacts made have potential for valu-
able spinoffs.









Restoration of Farm Woodlots at Gettysburg NMP

By Stephen E. Fairweather
and Cecile M. Cavanaugh

Inthe first three days of July 1863, the farm fields and
woadlots of Gettysburg, Pennsylvania were the scene
of one ¢f the bloodiest battles in American history. In
all, more than 50,000 men lost their lives in the fight that
historians refer o as "the greatest batte of the Civil
War”

Accounts of the battle of Gettysburg make it clear
that the farm woodlots played an integral role in the
fighting, providing cover. cool drinking water. and iand-
marks for orientation of the troops. Before the battle,
the woodlots were an impartant feature of the land-
scape from a natural resqurces point of view. providing
building materials, windbreaks, and caover for cattle.

Recognizing the impartance of the farm woodlots, a
study was begun at Geftysburg National Military Park
in the summer of 1889 to develop a set of recommen-
dations for "restoring” the woodiots, i.e. for managing
them in such a way that they would appear much as
they did prior to the famous battle.

Using a variety of information sources, including
land survey records, battle accounts. photography,
and our perceptions of the use of the woodlots. we
determined that the typical farm woodlot was com-
prised mainly of oak and hickory species, and was
uneven-aged. Each wocdlot had to be uneven-aged in
order to provide a continuous flow of products for the
landowner. Such a woodlot would feature trees in all
size classes, from seedlings to saplings to targe
mature trees. Typically, an unéven-aged woodlot has
the “reverse-J" distribution of trees by diameter class
(Figure 1), with a very large number of small trees and
decreasing numbers of larger trees.

Extensive field work in the summer of 1989 and 1890
in each woodlot confirmed that, indeed, the woodiots
were still uneven*aged, but that problems were devel-
oping. First, the species composition of the woodlots
was slowly changing, such that the oak predominance
was being replaced by a mixture of other species,
including hickory and ash. Secondly, the numbers of
seedlings and trees in the smallest diameter classes
were fewer than was needed to sustain the uneven-
aged nature of the stands (Figure 1). This probably was
due to a combination of factors, most notably a lack of
cutting {to create openings and promote regeneration)
and a very high density of white-tailed deer. Much of
Pennsylvania is experiencing difliculty in regenerating
oak, and excessive deet browsing is considered tobe a
leading cause.

in our final report (Tech. Report NPS/MAR/NRTR
80-049), we recommended a controlled mixture of tim-
ber harvesting, tree planting. anc forest protection in
order to regain and maintain the nature of the 1863
woodlots. Light harvests, on the order of 15 percent of
the trees in all size classes ever 10 years, will be
needed to perpetuate the uneven-aged structure once
it is restored. Removing a number of trees now will
allow some sunlight to reach the forest floor and pro-
mote seedling growth. Those seedlings must be pro-
tected from deer browsing, either through individual
shelters. large area fencing. or reduction of deer den-
sity. Supplemental planting {in seedling and/or sapling
size classes) will be necessary in order to regain the
pak species dominance. Spraying 1o minimize the
impact of gypsy moth defoliation also will be important
for maintenance of the woodlots.

Finally, regardless of management actions. the
woodlots must be closely monitored to track changes
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Figure 1. “Inverse-J" uneven-aged diameter distribution and actuaf distribution in one woodlot at Gettysburg.

in their size distribution and species composition. We
recommended establishment of permanent plots for
this purpose. Related studies by other Penn State
researchers concerning vegetation and deer manage-
ment also will help to insure the successful restoration

and maintenance of the farm woodlots at Gettysburg.

Fairweather is a professor of forestry and Cav-
anaugh a graduate student at Pennsyivania State Uni-
versity.

. mab notes

An excepticnally promising place joined the bio-
sphere reserve family in March, when the MAB Bureau
approved Land Between the Lakes Area (LBL) in
Kentucky and Ternessee. Managed by the Tennessee
Valley Authority (TVA), LBL is 95 percent surrounded
by impoundments on the Tennessee and Cumberland
rivers. This provides an opportunity, rare in the BR
network, for studying land-reservoir relationships.

Four watersheds of about 500 ha each and
numerous smaller forest stands wiil serve as the core
area. The buffer zone will consist of the rest of the
largely forested 68,800 ha national recreation area, on
which carefully managed timber harvesting, hunting,
and other recreation, agricultural use. and a strong
program of environmental education and conservation
demonstrations are held. Research projects spon-
sored by nearby universities are underway.

To coordinate the MAB regional program. a coopera-
tive along the lines of the Scuthern Appalachian MAB
Cooperative is planned. Proposed members include
TVA, the U.S. Army Corps of Engineers, Tennessee
and Kentucky state agencies, colleges and univer-
sities, four Area Development Districts, conservation
organizations, and the Land Between the Lakes Asso-
ciation, which can develop public support and raise
funds.

The U.S. biosphere reserve network will be further
strengthened if additions to two existing BRs are
approved. Four areas — Bodega Marine Lab (UC/
Berkeley), Jasper Ridge Biological Preserve (Stand-
ord), Audubon Canyon Ranch in Marin County, and the
Cordell Bank National Marine Sanctuary petitioned to
join the Central California Coast BR. In the Southern
Appalachians, Mt. Mitchell Stale Park and Grandfather
Mountain petiticned o join that BR. This would bring
state (North Carolina) and private sector representa-
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tion to the Southern Appalachian BR for the first time.
All the above add-ons have been recommended for
nomination by the MAB National Committee but must
wail nearly a year for the next meeting of the MAB
Bureau lo gain approval.

Use of and communication among BRs has been
made easier by publication in January of the Directory
of Biosphere Reserves in the United States. Com-
piled by Leslie Bord and David Figlio of the NPS Wild-
life and Vegetation Division. the directory lists basic
infermation for each BR, including names, addresses.
and phone numbers of site managers, administrative
staff, and professional staff. Copies may be had frem
the Executive Director, U.S. MAB Secretariat, Dept. of
State OES/EGC/MAB, Washington, DC 20520-7818.

A briefing on the Southern Appalachian MAB
Cooperative (SAMAB) was held at the Department of
the Interior on April 25. Temmy Gilbert {filling in for Blue
Ridge Parkway Supt. Gary Everhardt}. Bjorn Dahl,
supervisor of North Carolina national forests. and
Hubert Hinote, executive director of SAMAB, pre-
sented their views on the cooperative's progress. The
greatly increased communication among SAMAB
members was seen as a primary benefit of the pro-
gram. Ongoing projects focus on impertant regional
resource issues such as dogwood anthracnose. the
overharvesting of native plants, and the demonstration
of ecologically and cufturally appropriate alternatives
for development.

A plan for Pittman Center, TN, has been completed
with support from the Economic Development Admin-
istration, as a model for environmentally sound com-
munity developrment in the region. The SAMAB Foun-
dation planned to hold its first fund drive in Spring 1991
to help support SAMAB projects.



Book Review

Little Islands Floating in Seas of Indifference?

NATURE RESERVES; ISLAND THEORY AND
CONSERVATION PRACTICE 1990. by Craig L.
Shafer. Smithsomian Institution Press. Washington and
London. 189 pp. ISBN 0-87474-805-4.

Nature reserve design acts as the link that connects
conservation with the sciences of biogeograghy, ecol-
0gy. conservation biology. landscape ecology. evolu-
tion, genelics. demography, and more. Our use of this
link has made it possible for us to examine such sub-
jects as park shape and consequences of insularity. it
has made it possible for us to study park capacity for
protection. dispersal, emigration. population viability,
and extinction. The production of technical [iterature
contributing to various aspects of conservation, includ-
ing facets of reserve design. has accelerated.

Park boundaries confine protection administratively
but not necessarily ecologically; in addition, certain
species. communities and processes are affected
deleteriously or beneficially by this confinement. The
complexity of these processes and the superimposed
forces associated with human presence have been the
object of controversy. A ciear review and translation of
available knowledge is badly needed, equally for man-
agers and researchers interested in the conservation
of natural areas.

Shafer's book presents these matters. focusing on
whal itis to concepiualize and design a nature reserve.
He goes further to question whether we have any solid
guidelines for reserve design. He reviews existing
guidelines, and attempts to show a least-biased view
of whether these are fine prescriptions or rules of
thumb. Me has designed his sections so that they are
short. and easily read. The book's design simplifies
reading for those who face interruptions or who wish to
digest the information-loaded work. one smail portion
at a time. Throughout the bock within sections. he
immediately states the point and purpose of his writing
and clearly summarizes his material so that it provides
an excelient teaching, review and reference tool. The
summaries also function as uselul tests to judge
whether one undersiands the essential messages
delivered in the often complex arguments and contro-
versies he describes.

The clarity and thoroughness of Shaler's style is
refreshing and sorely needed. The benefit is not only
for his primary intended audience. but for the commu-
nity conducting research in contributing fields. Of spe-
cial interest to managers and friends of U.S. National
Parks: the author grasps and communicates all too
well the impermanence of the "vignette.” He uses wril-
ings of Leopold and Company effectively. providing
interpretations that show considerably more depth
than those previgusly made available.

The author focuses his attention on where lies the
body of evidence that supports or conflicts with theo-
ries and hypotheses proposed in the literature. He
recognizes the shortcomings of having a poorly docu-
mented institutional bady of knowledge, and points out
works having too litlle “real” documentation. Yet, his
argument for stated shortcomings of the available the-
ory also rests to a large extent on institutional experi-
ence. To this extent he permits himself reasonable
editorial license. To do this conservatively, as he does,
allows the body of managerial experience to serve as
the testing platform for ideas. Ideally he could also use
it as a stimufating mechanism for new research.

As the author of a major review he is in a good
position to use his knowledge to produce the type of

synthesis that would provide such a stimulation. But,
he seems to have stopped short of this, perhaps inten-
tionally. He holds tightly to his primary purpose of
review and transiation and, avoids jecpardizing the
effectiveness of his translation effort. This may be
disappointing to those reading this work for mere than
review or reference value. The author missed a unigue
opportunity to move forward. tying together the best of
the prefessional literature and professional exper-
ence.

The subject treatment generally is exhaustive, He
re-siresses that planning for nature reserves needs to
consider cross-boundary processes. that buffers are
necessary elements of protection, that reserves
should be planned and designed with regicnal not just
localized planning in mind. No less important is the
need for human considerations, including poputation
growth. economics. and social conditions. to be inte-
gral parts of the analysis, Yet, on having seen a section
title for palecntology, | had expected to see a discus-
sion of species associations and concepts of commu-
nity as recent studies in paleoecology have treated
them. The studies he represents do not inciude this
subiect area and the chapter lacks a discussion of
changing insights regarding climax and stability of spe-
cles associations.

Except for this minor peint. the review is the most
thorough and clearly presented cne | have yet seen on
the subject of nature reserves, While | may differ
slightly in some interpretations. there are no subjects
where | have clear departures in thought from the
author. Shafer uses existing knowiedge upon which to
base his judgments. rather than trends in the popu-
iarity of concepts. Few of us can boast such a good
hancle on our material,

The section. “General Guidelines” in the end of his
work (pp. 142-31 is an effective summary of the mate-
nal. 1t rests on a basic foundation of knowledge. and
fills a reai need for review and translation. However, itis
very much a collage of other similar lists of recommen-
dations on reserve protection, design or management.
It reflects his conservative approach. and shies away
from synthesis. One of the most valuable messages
the author stresses throughout. first caught my eye in
his Preface. “The overall context of individual nature
reserves. in relation o one another and fo their modi-
fied landscapes and their people needs more careful
concern.” The guidelines provide chservations that
underscore this as a subject the designers of parks
ought to focus upon.

Shafer's book will make an excellent reference and
teaching tool, and will perhaps to be used more broadly
than he anticipated. His work is a good introductory
and refresher text on the uses, developments. applica-
tions and alternative hypotheses on nature reserve
design. The 189 pages that report Shafer’s review,
comprise only the fine polished surface of what has
been clearly a painstaking effort. The psychological
analog he borrows for describing parks. as “Islands of
pain in seas of indifference.” sounds harsh, but is well
chosen.

Afootnote: For those who enjoy Shafer's book and are

interested in more self-education on conservation of

natural areas. | recommend John Perin's (1989), A

Forest Journey; the Role of Wood in the Develop-

ment of Civilization. Published by W. W. Norton and

Co. N.Y. This is a different type of review, a thorough
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Neotropical
Migratory Bird
Conservation
Pact Signed

A Memorandum of Agreement for a Federal Neo-
tropical Migratory Bird Conservation Commitiee was
signed on May 14, 1991 by the USFWS. the USFS. the
BLM, NPS, the Agency for International Development
(AID), and EPA. and soon will be signed by the Depart-
ment of the Navy.

The agreement establishes a Committee to identify
pricrity conservation needs for nectropical migratory
birds and 1o coordinate cooperative programs devel-
oped to address those needs. It alsg provides for
establishment of afffiated working groups of technical
experts from public and private sectors to delermine
needs for and tc cocrdinate research. international
population and habitat monitoring, information and
education. and management programs being con-
ducted by parinerships of federal, state. and local gov-
ernments in the U.S.. Canada, and Latin America.
working together with private entities.

Neotropical migratory birds. those that nest in North
America and winter in Latin America and the Carib-
bean. are in an overall state of population decline.
Some species are so depleted they have been
federally listed as threatened or endangered. These
declines are the result of human activities -
fragmentation of breeding grounds in the U.S. and
Canada. and ioss of wintering habitat in Latin Amenica
and the Caribbean.

A December 1990 workshop involving state and
federal government agencies and a large number of
conservation organizations proposed the conservation
nrogram and discussed activities and approaches sim-
lar 1o those already underway in an NPS pilot activity.
This activity has been conducted for several years in
the Southeast and Western NPS regions, aimed at
establishing a Migratory Bird Watch that links park
research. monitoring, and educational programs both
nationally and internationally. according to the migra-
tory birds shared by the parks.

The NPS has designated two Commitiee members
and nine working group representatives. who will meet
with two others in mid-July to draft an action plan for
Service participation in the conservation program.
NPS personnet include Mike Ruggiero. John Dennis,
Ted Simons, Paul Buckley. Milford Fletcher. Richard
Cunningham, Kyle Jones, John Peine, Rick Wilt. A. R.
Weisbrod, Mike Britten, Norm Reigle, Jr.. and Susan
Savage.

John G. Dennis, Ecologist
Washington Office

historic anaiysis. It widened my perspective on the
unigueness and durability of 20th Century parks.
beginning with Mesopotamia forests {4000 B.C.) and
their subsequent depletions. History does recapitulate
itself and, Schafer's book causes me to ask myself how
the present differs from the past.
C. Schonewald-Cox
NPS/CPSU, UICA. Davis, CA 95616-8576






Seeing the Forest for the Trees: An Analysis
Of Cumulative Impact in Environmental Documents

By Ron West

The ather day | glanced through a random back
issue of Park Science. Several articles and resource
issues caught my atlention: Urban Development Near
Parks: Man and the Biosphere; The Boundary
Approach to the Analysis of Nature Reserves; Bio-
diversity Task Force; and Ecosystem Management in
the Parks.

All of these current tapics are ultimately concerned
with the analysis of cumulative impact. Each. inits way.
is an attempt to grapple with a bigger picture: each
considers a holistic approach to park resources and
the multitude of mnfluences that affect them,

Many of these relatively new issues. however, are
thecretical or conceptual in nature - few are solid
enough 1o be dealt with in our day-te-day. working
world. My day-to-day working world often deals with
envirgnmental compliance. primarily compliance with
the National Environmental Palicy Act (NEPA). An
analysis of cumulative resource impacts in the environ-
mental assessment (EA) process would be a relatively
down-to-earth way 1o tackie some of these bigger-
picture concerns. What's more. it's a legal requirement
to do 30,

Cumulative Impact and NEPA

Attempts al analyzing cumulative impact are quite
new, and no one has written the definitive book on how
1o go about t. The NPS. USFS. BLM. and numerous
states are currently trying to geal with cumulative
impact in the planning process. Major pianning efforts
in Big Cypress, Denal, Wrangell-St.Elas. and Yeliow-
slone all have addressed recently the cumulative
impacts in controversial arenas.

The new interest in cumulative impact analysis has
come about targely through intervention of the caurts,
Numerous agencies have been handed a court orer
for a cumulative impact analysis and.ar an Environ-
mentai Impact Statement incorporating such an analy-
sis. In virtually every court case I've read ahout. if the
plantiffs ask for cumuigtive impact analysis then the
courthasorderedit. The reasan for this 1s that the need
for such an analysis 15 ctted numerous times in the
NEPA regulations. Aithough these reguiations date
from 1979, this 1anguage 1s only now being discovered.

The Council on Environmental Quality's (CEQ's)
definition of cumulative impact. as statea in the NEPA
requlations. s at the neart of the matter. The definition
stales thai cumulative mpact s "the impact on the
environmentwhich results from the incremental impact
3t the action when agded o other past. present. and
-easonably foreseeable juture actions regardiess of
~vhatagency [Federal or nan-Federai! ar person unger-
‘akes such other actions. Cumulative 'mpacts can
“esult from individuaily minor put collectverv significant
ctons taking place over a percd of ume” 40 CFR
*508.7: empnasis acded).

T0 say the east *his 1s 3 rather comprehensive
2efimbion.Nearly anything wh ch nas or will aflect the
"esaurces of concern neeas to be examined and con-
sigered. A simple wav o1 defining the analysis of
_umuative impact. sometimes mentioned in the litera-
‘wre. s that the analysis should cover all impacts over
ootn space and time.

Cumulative Impacts and Olympic EAs
'n 1988. four devetapment concant plans were com-
oleted for four areas on the west sige of Olympic NP An

attempt was made in the environmental assessments
for these documents to address cumulative impacts on
particular resources. The most imporiant resources of
concern were elk. anadromous fish. and old growth
forest stands. Cumulative impact was addressed in
two. somewhat related areas: 1} 1in the presentation of
existing resource conditions and impacts outside of
the park boundary; and 2} in the presentation of past
resource Impacts,

11 Resource Cenditions and Impacts Quside the Park
Boundary

From an ecosystem perspective. the park boundary
was considered to be almost meaningless. Elk and
salmon do not recognize the administrative boundary
in ther movements. Old grawth stands don't migrate.
but existing old growth harvesting palicies outside the
park are isofating remaining old growth ccmmunities in
the park. Politically, of course, the park boundary is
quite real. How far one may ga in the EA in presenting
external concerns depends on the particular park, and
its local politics.

In dealing with trans-boundary. cumutative concerns
we presented infarmation in three ways.

A) Refevant Region-Wide Resource Information.
Stating the simple fact that salmen mave up the river
into the park leads the reader 10 an understanding that
“park” fish can be {and are) impacted by downstream
non-park actions. Elk also move in and out of the park,
We simply fried to show thal the park Is not an island —
thatthere is acommon. regional resaurce base. Appar-
ent enough fo us, perhaps, but often not understood by
readers. It needs to be spelled out.

B} Watershed Information. In an attempt to present
more realistic resource “boundaries.” we presented
the percentage of a watershed that was inside and
outside the park. This was simply done by qutlining the
four mayor river watersheds on a regional map and
ccmputing the areas both mside and outside the park.
This information was presented. for example. by stat-
ng that: "In the Quinauit Rwver watershed. 52°¢ of the
1and area 1s within the park; 48°- in other ownership.”
The idea being that the NPS, even under the mast
preservation-oriented management of resaurces. can
only influence 52 percent of the land base on which the
rgsources depend.

Presenting watersned iniormation makes sense far
anacromous fish: for eix and old growth even a water-
shed “baundary™ is artficial. nowever. it comes much
closer to partraying an ecological unit than a straight
nark boundary createa along section lines.

Cl Graphrcs. We tried to visuaily portray a cumula-
tive impact approach. A map of existing conditions
ncluced extensive areas outside of the park coundary.
Anv “external” human activity which contrnbutes to
moacts on a comman resource base. even i the
Jetails of the impact are sketcny. can pe prasented
Jrapnically, e.q.. areas of ail and gas development.
SLO-UIVISIONS, upsiream oams — al £an e germane to
‘he Issues peing examined in tne EA. The dreas dont
1ave 0 be precrsely ocated on the map. either. A
oupble diagram approacn. snowing the general area
and the type ot impact could be adequate. in the Olym-
oic case. the biplogicat isalation of detacned park units
ok be visuaily portrayec by surrounding the unitin a
sea of precisely mappea clear cuts.

2; Past Rescurce Impacts
Documented, past resource mpacts, and the sup-
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sequent current resource conditions resulting from
them, also were presented. The critical thing that this
information does 15 to establish a historic or “pristing”
baseline from which to measure additional impacts
stemming from the NP3 proposal. For example. in one
watershed. harvest figures for sockeye salmon
deciined from 25,0000 30 (or a 99.8% reduction) from
1949 to the present. Although harvest figures do not
necessarily represent population figures, this sad fact
goes alang way in saying that we befter be darn careful
that NPS impacts do not add any mare reductions to
the runs.

To me. this baseline is perhaps the most impartant
factor that cumuiative impact analysis can contribute.
Hypothetically. we m.ght currently have a sockeye run
of. let’s say. 100 fish. With this informalion, standing
alone. il could be said that an estimated "small” reduc-
tion from an NPS propesal would nat be considered a
significant impact. But when iooked at in a historical
perspeclive. knowing lhe run used to nave, say. 10,000
fish. it's quickly apparent thal there has already been a
significant pastimpact, and any additional impact from
aur propesal would compound an existing significant
impact.

The presentation of past impacts should avaid fixing
“blame.” but the causes for theimpact, such as “reduc-
tion of spawning habitat due to siltation from roading
anc logging activity.” should be brought out. In scme
cases, years of continuous impact were presented:
‘significant change in natural forest vegetation has
resuted from extensive logging over the past 30
years.” The extinction of species in the ecosystem, the
ultimate past impact. was stated as well {for wolf}.

It might be an uphill endeavor to convince super-
visors, superintendents. ar regional staff of the neces-
sity of a cumulative impact approach to EAs, The
resource protection arguments are the strongest 10
me. butthe fegal: CEQ argument mentioned here might
convince others. | befieve that the result. however, 1s
warth the effort - the more NPS people and public
reviewers that are thinking in a higger picture. the
clearer the bigger pture wili become.

Ron West is a Naturat Resource Specialist at the
Denver Service Center.

Coastal Barriers
Focus of BioScience Articles
In May 1991 Issue

Five articles focusing on coastal barrier eccsystems
and on the Biosphere Reserve concept make up the
bulk of the May 1991 issue of BioScience. For a we'l-
rcunded ook at these resources. the management
challenges they pose. some proposeo 10ois for therr
Tanagement. and the need for public education. the
May issue s recommenaoed reading. The articles and
nerr authars are: "Estapushing Biospnere Reserves
‘ar Coastal Barrer Ecosystems. " oy G, Carleton Ray
and William P. Gregg, Jr.; "Long-term Hesearcn at the
/rginia Coast Reserve,” by B.F Havgen R D. Dueser,
. 7. Cailanan, ang H.H. Shugart. ‘The Bicspnere-
Reserve Concept: Meeds for a Network Design.” oy
M. Dyer and M.M. Hoiland: "Public =ducation far
“ratecting Coasial Barriers, by Gary W. Mulins ang
Hans Neunauser.and ‘Management of Coastal Barmer
Biosphere Reserves,” by John R, Ciark.
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