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Guest Editorial

By Eugene Hester, Associate Director, Natural Resources

These are exciting imes in Natural Resources in NPS. We have nearly completed the groundwark for future
improvemnents. including completion of the Natural Resources Assessment and Action program, development of
new guidelines for planning and implementing resource management activities. and training nearly 100 graduates of
the Natural Resource Management Trainee program.

Amang several exciting initiatives getting underway is our advocacy of parks as appropriate places for global
change studies and our expectation that our role in this program will begin in FY 91. {See page 10.}

Understanding our natural resources and what is happening to them over time { Inventory and Moenitoring is one of
our most basic needs. Last year | convened a task force to expedite implementing 1&M strategies outlinad by the
“Evison Committee.” Based on the task force results, | allccated FY 80 funds to start implementing the program and
developed proposals for FY 92 and a 10-year plan. We have great potential to improve our research and resource
management programs. tul need a clearer understanding of our needs and a plan to meet those needs. | am
recruiting a deputy associate director to give the kind of day- to-day oversight | beligve these initiatives need. Also. !
have recommended a number of other FY 92 resource management funding proposals.

« What is Science? ... 12 Congress asked us to do a study of our research program and make recommendations for its future. The National
) Academy of Sciences has that study underway with an excellent panel that includes members with experience in
* An Eastern Perspective of Fuels NPS and gavernment research administration. It should be able to provide genuinely helpful recommendations.
Management and Historic Structures ... 17 Finally. we have a director who is a real advocate for developing and using scientific data bases.
+ Wildfire at Park Boundaries: Other activities that attest to our bright future are the recent Regional Chief Scientists’ meeting and a meeting of
The Wildland. Urban Interface .......... .. 18 Natural Resource Specialists at a training workshop in Denver in May. While the RCSs have been meeting regularly,
« Do Parks Make Good Neighoors? ... ...... 19 this was the first meeting of NRM personnel. It was organized by regional personnel (special kudos to Kathy Jope!,
based on their perceptions of the need 1o have a stronger natural resource management focus throughout the
+ Purple Loosestrife Controf in organization. Among the themes that emerged was that research often developed excellent management recom-
Yovageurs National Park .................. 21 mendations. but there ofter is nc funding or personnel to implement them.
« Vegetation Restoration Planning Funding is not the only deficit: we still have need for more well-trained specialists. as well as generalist rangers with
at Lincoln Boyhood National Memorial . ... 22 good education in natural resources. Another theme was the need for mare sirategic planning and objective setting.
, o Finally. improved communication and cooperation emerged as a prescription for improved natural resource management.
* Island Horses Genetic Diversity Evaluated ... 23 | expect to move forward. making more effective use of our existing resources and proving, with the expected FY
9tincreases. thatwe can make wise use of additional resources. Less case-by-case crisis managemenl and a more
pregrammatic approach is needed, as well as consideration of the larger ecosystems and biogeographical areas in
DEW?. which our resnurces are embedded.
o MAB NOTES .o 4 To effect these improvements. we must provide increasingly effective national and regional leadership and
« Meetings of Interest ... ... g tsr:rategic planning. and we must move forward with park-based information and with adequate resources directed at
e park level,
= Regional Highlights ........................ 13
« Information Crossfile ........ .............. 18
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| mab notes

The Biosphere Reserve Coordipating Committee.
[BRCC) held its first meeting March 26-27. The BRCC
was established by the US/MAB National Committes in
January to cocrdinate planning and development of the
US Biosphere Reserve (BR) program. Seven federal
agencies. the five MAB directorales, the Southern
Appalachian MAB program. and The Nature Conser-
vancy are represented on the commitiee. It agreed o
convene a workshop later this year to bring fogether
Committee members. BR managers, and outside scien-
lists to devetop a strategic plan for the US/BR program. It
deferred consiceration of a national workshep of BR
managers. pending completion of the strategic plan.

The first and, so far, only institutionalized MAB
regional program in the US, the Southern Appalachian
Man and the Biosphere Cooperative (SAMAB) con-
tinues to stretch its wings. Although the IRS has not yet
formally approved the SAMAB Foundaticn’s nonprofit
status, the Foundation has a bank account and is
accepting contributions. The goal is eventually to fund
most SAMAB projects through this Foundation.

The Cooperative has numerous projects underway
or on the drawing board. A commissicn with local cit-
izen input is studying ways that Pittman Center, a small
community on the northwest border of Great Smoky

Mountains NP. can develop economic alternatives to
the strip development that has afflicted other tourist
centers in the area. Land ownership, soils data, and
other informaticn are being entered into a geographic
informaticn system [GiS}). North Carolina State Univer-
sity has agreed to o a computer analysis of view-
sheds from various strategic peints under various
development scenarics, and the local planning com-
mission has recommended prohibiting any new bill-
beards and phasing out old ones,

A workshcp. held at Asheville, NC, reviewed the
state of knowledge about native eccnomic plants of the
region and discussed protection measures. Establish-
menti of a local industry to grow these plants commer-
clally is one possible way to conserve wid populations.
but workshop participants feltthat much more informa-
tion on the presen: situation is needed before alterna-
tives can be expiored.

Late this summer a meeting will be held to educate
public officials and others about the rapid spread of
dogwoad anthracnose, a fungal disease causing high
mortality for which no effective contro! has been found.
Flowering dogwood grows throughout most of the East
and provides a spectacular spring show of white
blossoms in the scuthern Appalachians. Itis the basis

Microbiotic Crusts: {Continued from page 3)

indirecily through domesticated grazing animals or
pollutants. The cyanobactenial fibers that confer such
tensile strength to these crusts are no match for the
compressional stress placed on them by footprints
[cows or people) or by machinery. especially when the
fibers are dry, and therefore brittle. Air pollutants. both
from urban areas and from coal-fired power plants,
significantly affect the physiolegical functioning of
these crusts.

Human Needs Pose Threat

The arid West. where the crusts play such a critical
role, is facing expanding human presence. With that.
comes ever-increasing pressure to provide energy
resources {such as coal. and oil shale}, to provide
locations for energy production {such as coal- and cil-
fired power plants), and to provide locations for weste
disposal (whether incinerators or tandfills). These
activities can be devastating 1o the microbrotic crusis.
which are, in essence. the topsail of most of the West.
Noresearch has been done on recovery rates of crusts
after physiclogical disturbances by pollutants and so
this remains unknown.

There is information on recovery from mechanical
disturbances. of which there are two types: irampling.
like that from hcof or foot traffic. that breaks up the
crust but leaves pieces in place that may re-establish
themseives: and total removal, as in road construction.

Recovery from trampling depends on the extent of
trampling and the time of year it occurs. When they are
dry. crusts are very britlle and easily broken up: the
problem is not that anything is killed. but that the
impacted area is destablized. Fiber connections are
broken. both in sheaths containing living flaments and
inthcse that are abandoned. For living fitaments, repair
and re-stabilization is possiole onfy when moisture is
present. so that if impacts occur just before or during
dry times (of which there are plenty in the desert). re-
establishment can be difficult.

Large Disturbances Hurt Most
Al this 1s exacerbated when large areas are
destabilized, as wilth grazing or wildfires, or when
destabilization occurs as a continuous strip. such as

vehicular or bicycle tracks. These situalions leave
areas highly susceptible to wind and water erosicn.
Wind not only blows pieces of the pulverized crust
away. thereby preventing reattachment of pieces. butit
also blews around the underlying loose soll. covering
nearby crusts. Overland water flows carry loose mate-
rig| as well. Since crustal organisms need lo phio-
synthesize, bural can mean death.

When large sandy areas are impacted in dry
pericds, previously stable areas can become a series
of moving sand dunes in a matter of only a few years.
Continuous strips. £.9. those feft by bicycles and motor
vehicles, are highly susceptible to water erosion and
channels form quickly. especially on slopes. These
areas may never recover fully.

In sifuations where crusts have been removed, re-
establishment is very slow and depends on the size of
the disturbance. In sandy areas. under the best of
circumstances and where the disturbance areas are
small. a thin veneer — 2-4 mm thick — censisting of one
or two species of cyanobacteria. may return in five to
seven years. This compares to an undisturbed crust
50-100 mm or more thick, that may consist of 14-15
species of cyancbacteria, along with lichens, green
algae. and other organisms. It 15 nol known how
resistant this thin layer .s to erosion, especially those
tremendous overland water flows that can occur in the
desert. Damage tc abandoned sheath material
beneath the surlace cannot be repaired but must be
rebuilt slowly through years of cyanobacterial growth.

Arfificial inoculation can significantly increase
recovery rates, and should be an integral part of
recovery plans for these areas.

Impacts on crusts occur in all arid Jand parks. Crusts
insome parks are affected directly by livestock grazing
allowed in those parks, All parks are affected by peo-
ple. foot traffic, and various types of construction. Most
parxs. if not currently threatened by air pollution prob-
lemns, could be In the near future. It poses a reai chal-
lenge for managers of these parks to find ways o
protect these crusts. given the host of factors that
affect them and the important contributions they make.

Belnap is a Biologist with Canyoniands NP
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of numerous “degwood festivals.”

Our Backyard Biosphere Reserve, ateacher’s man-
ual. is being used to develop an environmental educa-
tion curriculum in pudlic schoels in Sevier County, TN.
With assistance from SAMAB and the Alliance for
Environmental Education. schools in the county are
joining Econet. a satelite computer network that will
allow exchange of information on EE programs with
schools in California. Michigan. and elsewhere in the
US. Links with European countries may become possi-
ble through the OECD (Organization of Economic
Cooperation and Developmenmt).

Big Bend BR sees great potential for applying MAB®
BR concepts both in association with the other two
Chihuahuan Desert BRs and in the immediate Big
Bend region. Managers fram Big Bend. the Jornada
Experimental Range in New Mexico, ang MapimiBRin
Mexico met at Mapimi in February to discuss mutual
interests and possible projects, After a meeting at Jor-
nada next November they expect to produce concrete
proposals.

Already. however. evaluation of proposed restoration
of the endangered Bolson tortoise to Big Bend 13
underway. This large (up to 45 pounds) tortoise ranged
much more widely dunng the Pleistocene but now is
restricted to the Mapimi region of Mexico. It is specu-
lated that aborignal man hastened its demise over
much of the original range, and capture for focd has
continued to decimate the population in Mexico. Suit-
abie habitat in Big Bend has been identified and
enough captive animats apparently exist in Arizona
and Mexico to provide stock withour depleting the wild
population. The main issues remaining are to alleviate
Big Bend area ranchers’ concerns about burrowing
and grass-eating by the loroises, and approval by
various Mexican and US agencigs

Phil Koepp. chief ranger at Big Bend. says he 15
excited by the possibilities of working with park neigh-
bors to develop a BR approach to many other environ-
mental issues. Nearby are a Texas wildlile manage-
ment area of 100.000 acres and a state natural area
that will reach 300,000 acres, besides some ranchers
who are “ardent conservationists” Across the Rie
Grande. Mexico contemplates creating a large nationaf
park or biosphere reserve. The land base and human
attitudes seem favorable for cocperation,

AtMAB/UNESCO in Paris. Jan. 23-26. 12 scientists
from the USSR. China, Czechoslovakia, UK. USA.
France. West Germany. and Canada discussed ways
of setting up an international network of sites in BRs to
study global change. They recommended selecting 20
tc 40 BRs and initiating pilot projects to test the abilties
of the network to conduct scientific research. Ray Herr-
mann. NPS: Caroline Bledsoe. Naticnal Science Foun-
dation: Guillermo Mann. Conservation International:
and Paul Risser University of New Mexico. repre-
sented the US.

The international biosphere reserve brochure has
been reprinted with an updated tist of reserves. Cop-
pies may be had from the GPO Bookstore. 941 N.
Capitol St.. NE. Washington, DC 20401; {202}
783-3238. Stock No. 044-000-07277-C. S3 each. No
bulk rate is available, but the MAB Secretariat nopes
this can be arranged if orders show enough demana.

Dated March 20, 1990, a status report on biosphere
reserve programs in each of the 24 biogeographical
provinces and 12 coastal regions represented in the
LUS is avalable from David Figlio, NPS W.ldlife and
Vegetation Division, PO Bax 37127, Washington. DC
20013-7127; (202} 343-8135 or FTS 343-8135.

Napier Shelton, Washington Office. NPS









Report of the Interagency Committee

The Committee and the Parks

The committee viewed the management objeclives
for National Parks as generally compatible with con-
serving owis. They recognized the importance of main-
taining ecolcgical processes (as opposed 10 preser-
ving particular biological states). and accepted single
species management as generally inappropriate.

The commitiee showed particular concern for the
welfare of NPS owls: parts of six Park Service units are
within proposed HCAs {table 1). Additienally, an HCA
abuts the southwest corner of Crater Lake.

What does inclusion in an HCA mean to park man-
agement. given the commitiee’s apparent acceptance
of broad NPS objectives? Qverall, in my view. HCA
designation will have relatively little effect on park oper-
ations. Certain actwites. however, are prohibited in the
management prescrptions for HCAs: 1) timber har-
vest, including firewood cutting and salvage of downed
trees; 2) road construction. except when no feasible
allernatives exist.

A fire plan is also to be prepared for each HCA, and
the NPS was asked by the committee to review existing
fire plans for compatibility with owl management objec-
tives. Prescribed fire was recognized by the committee
as being imporiant in maintaining the structural diver-
sity of some forest communities occupied by owls.
Intense stand-replacement fires obviously can do bad
things to owl habrat in the short term. Over the long
term, in my view. maintaining mosaics of different-aged
forest communities (which differ in fuel loading and
susceptibility to burning) may be important in reducing
probability of farge, catastrophic fires”.

| judge that the NPS will receive considerable pres-
sure to survey owls in parks. Monitoring the status of
owts annually will be required in some HCAs as part of
the adapiive management strategy. Inventory ang
monitoring efforts will be closely coordinated among
agencies: this will reguire NPS 1o develop Geographic
Information System capabilities that are compalible
with those of other agencies. Parks may also receive
more attertion as owl research sites: Redwood NP for
example. has a unique opportunity 1o document the
stand structure and age at which owls first recolonize
second-growth redwood forests.

NPS Baseline Data

Overall. the quality of information that the NPS could
bring to bear on the owl issue was relatively poor.
compared to that of other federal and state agencies.
This included not only data on owls, but reliable.
accessible information on forest distribution and struc-
ture. {There were bright exceptions: Mount Rainier. for
example. has wonderful information on forests.) The
committee noted that the .. inadequacies of informa-
tion on the status of the owl and its habitat in the
Nat.onal Parks. particularly the GClympic NP. have pre-
sented problems to us in developing the conservation
strategy.” In response, it might be argued that since
par< management is generally compatible with owls.
and all parks certainly have management issues that
are seemingly more pressing, there was little need
heretafore to acquire such information. This granted.
the counterargument stil lacks bite, and underscores
fundamental shericomings, | believe. in our inventory
and manitonng programs.

Implementation?
Whether or not the plan. or any part thereaf, is imple-
mented remains to be determined. Twa things are cer-
tain: 1) Watching this issue play out to resolution will be

Table 1. Areas (1000s of acres), distribution, and results of spotted owl surveys on NPS lands

STATE Estimated e Ow! pars* Owl .

Locality areactowl  gointon i ventories? 1CAS®
habitatz nown  Estimaied

WASHINGTON

North Cascades 126 1 0 20 P Y

Mt. Rainier 3 1 8 ? P Y

Olympic 323 1 12 40 P Y

OREGON

Crater Lake 50 1 14 P N

Oregon Caves 0.5 3 1 1 C N

CALIFORNIA

Redwood 20 2 0 5 U ¥

Pt. Reyes 16 2 2 4 P ¥

Muir Woods 0.5 3 1 1 G Y

Whiskeytown 4? ? 0 ? U N

from FS or FWS Status Review Supplements,

unsurveyed lands.

2 Generally gross estimates subject 10 revision, small areas axcepled.
©1 - Habitat around low elevation perimeter and separated into blocks by mountains or lakes in the core of
the park: 2 = blocks of contiguous low elevation habitat: 3 — essentially all suitable habitat,

= Known pairs are those located from 1985 to 1989. Estimates are habitat capability extrapolations. usually

4P — Partial surveys with large backcountry areas still unsurveyed: C = complete surveys: and U -

=Y = Part of the area within one or more designated HCA's,

exiremely interesting: 2} We on the leam found the
effort challenging and educational.

The postscript to the report offers an appropriate
perspective: “We were askedtodoa scientifically cred-
ible job of producing a conservation strategy for the
northern spofted ow!. We have done our best and are
satisfied with our efforts. We have proposed. It is for
others - agency administratars and elected officials
and the people whom they serve - fo dispose. That is
the system prescribed in law. It seems to us a good
one. We can hve with that.”

Houston is a Research Biologist with the NPS
Pacific Northwest Region. based at Olympic NP
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Howell’s Final Quote Seems So Apt Here!

An arlicle by Judd Howell, Wildlife Ecologist with the Golden Gate NRA in San Francisco. appearing in the
current issue of the George Wright Society's FORUM. deals with the natural resource vaiues of the broader
community and the roles of key individuals in opposing NPS proposals ta remove the Australian Biue Gum {an alien
species) from 16 focations in the Recreation Area. The paper expiores the formation and mobilization of Marin
County citizens into a group named POET {far Protect Our Eucalyptus Trees) and discusses a widespread public
perception of federal and state agencies as “efites, with exclusive access to specific natural resource knowledge.”
{See Bader article, this issue}.

“Knawledge shared in joint planning,” Howell suggests, “can resuft in coeperation and in maintaining the trust in
information develaped by agency planning groups.” One segment of Howell's final paragraph reads in part:

“... pecple seemed to believe that scientific knowledge sprang out of ihe democratic process of open
debate, rather than through the exactitude of the scientific process. Too often in the public arena, scientific
information was misrepresented for purposes of persuasion. (Granted that management must sametimes
make decisions without all the facts, ) stiff the facts must withstand the rigors of science. At some paint in
this process we must say: ‘Persuade me not; before you lies the truth, bloodied but unaltered by the
battle™




Resource Managers and the Courts: A Decision-making
Process Designed to Achieve Public Confidence

By Harry R. Bader

To the overworked natural resource manager on
public lands it may often seem as though courts take a
special delight in crafting anxieties that would render
even Dante speechless. However. courts do not
actively seek fo entangle their own limited resources in
the highly technical and specialized field of resource
management.

The judiciary usually becomes involved because an
error within the decision-making process has been
detected by an aggrieved interest group. With standing
in hand. the group may then seize this transgression in
the hope of eventually forcing a substantive result
through the procedural door.

The purpose of this comment is to acguaint the
natural resource manager. whether s'hie be associated
with NPS, USFS, BLM. or the USFWS with some of the
fundamental orinciples guiding judicial review of
agency decisions. Armed with this knowledge. our
nation’s natural resource stewards can create better
decision-making processes. which reduce exposure to
unwanted judicial intervention.

Bureaucratic agencies. itis nc revelation, are beheld
with a certain degree of suspicion. Their broad grants
of authority. coupled with theirinsulation from the tradi-
tional avenues of democratic process. create an oper-
aticnal milieu where discretion may be mativated by
the vicissitudes of bias or favoritism toward particular
special interesls.

Juxtaposed with this suspicicn however. is the rec-
ognition that administrative agencies have institutional
strengths that demand deference. Agencies are
uniquely suited to handle complex problems because
of their specialized personnel and the expertise that
accrues from repeated exposure to certain types of
issues.

There are many kinds of agency conduct which
demand various levels of judicial scrutiny to insure
fairness and accuracy. The Administrative Procedure
Act and the judiciary distinguish tetween formal and
infcrmal acitivites. and between decisions premised
upon findings of law or fact. (5 U.S.C pp 551-706). The
majority of natural resource decisions by agency field
managers consist of informal discretionary actions
based upon a finding of fact taken in the requtar course
of their normal duties

These are the decisions that lead tc a particular
forest tract being harvested or a specific access road
being constructed; these are the decisions that gener-
ate alternatives in plans and impact statements, or
decree whether certain conduct may harm an
endangered species, Sometimes the decisions may
be as simple as deciding where to place a new public
access cabin or trall. Such decisions confront resource
managers every week, and these same decisions
serve as the basis forinnumerable lawsuits. which lead
lo costly delays. stifled initiative. and personnel demor-
alization. This comment addresses these informal dis-
cretionary decisions and the proper process for gener-
ating them

Because the Administrative Procedure Act provides
only a dim beacon for guidance. the ccurts have
crafted innovative techniques for reviewing agency
conduct. The techniques are diverse and go by many
names. but are often referred to collectively as "the
hard look doctrine.” {Sunstein. “Deregulation and the
Hard Lock Doctrine,” 1983 S.Cl. Review 177).

In reviewing agency conduct, the goal of the judici-

ary is 1o establish a cecision-making process that
assures a reasoned decision which can stand up to
public and scientific scrutiny. {Ethyl Corp. v. EPA 541
F.2d 1. 66, 1976). Therefore, a judge will overturn an
agency decision only if it is arbitrary, capricious. or an
abuse of discretion. (Verment Yankee Nuclear Power
Corp. v. Natural Resources Defense Councit 435 U.S.
519. 545-546 and 548, 1978. and Citizens tc Preserve
Overtan Park v. Volpe 28 L.Ed 136. 153, 1971},

Because the focus is procedural. it is possible for a
decision to be invalidated, no matter how scientifically
correct under the circumstances. On the other hand, if
aresource manager follows the demands of Hard Look
doctrine. the decision will be accepted, even if the court
disagrees with the substantive outcome, The only role
foracourtis toensure that the agency has taken a hard
look at the salient facts: it cannot interject itself within
the area of discretion as to which action should be
taken. {Kleppe v. Sierra Ciub 427 U.S. 390 at 410.
1976). For example. alternative selection from a prop-
erly prepared envircnmental impact statement cannaot
be dictated by a judge. That substantive decisicn
resides within the scope of the agency’s discretion.
The judicial role rests solety upon determining whether
the EIS is a full disclosure document. generated in
good faith after a detalled inquiry. This type of review is
purely procedural.

Judicial review is intended to build confidence in the
legitimacy of government authority by insuring an hon-
est and earnest process. Review “underlines the
court’s rigorous insistence an the need for articulated
rationale and reflective findings rather than whim. mis-
placed zeal, cr improper influence. (Greater Boston
Television Corp. v. FCC 44 F2d 841, 851-852, 1870).

In order to realize legitimacy. judicial review makes
feur principal demands. (Sunstein, "Deregulation and
the Hard Look Doctrine.” 1983 S.Ct. Review 177.
181-182}. Agencies must (1) offer detailed explanations
for their decisions. {2} justify any departures from past
decisions under similar circumstances. (3) consider a
set of alternatives before making decisions. and {4)
involve the public whose interests are affected wher-
ever appropriate.

The following checklist. addressing concerns in the
firstthree companents, is derived from various require-
ments articulated from 23 federal cases, most involv-
ing natural resource issues.” The 12 elements con-
tained here should be considered as essential steps
for alegitimate decisicn building process and adhered
1o in every decision regarding resource management,
whether or not one expects controversy. All 12 ele-
ments focus upen the concept of full disclosure and
reasoned inquiry as a means to faciitate public under-
standing and acceptance of agency logic and consid-
erations.

Checklist for Decision-Makers

1. The goals and objectives to be achieved by the
decision must first be identfied.

2. The agency’s general policy mandates, prior deci-
sions, and predispositions, as they relate to the matter
at hand, must be explained.

3. The facts that are considered in resolving the
problem, and why they are relevant to the problem.
must be expressed.

4. The criteria used Jor decision-making and their
relative weights must be arliculated and justified.

5. Analysis techniques and methods must be
explained.
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6. All pertinent assumptions and areas of uncer-
tainty {or where information is incomplete) must be
disclosed.

7. The agency must articulate a rational connection
between the facts found and the choice made.

8. The decision-maker must demonstrate that the
choice selected will achieve the goals and objectives
previously stipulated (Efficacy).

9. The decision-maker must show that the cheice
selected is the best possible solution available from a
set of viable options (Supremacy).

10. The agency must demonstrate, when competing
user groups are involved, that it has made a good faith
effort 1o distribute equitably the benefits and burdens
accruing frem its decision,

11. The solution must encompass an internal system
of self evaluation and review so that the decision can
be modified as circumstances dictate.

12. I the decision marks a change from prior agency
conduct in similar situations, a reasoned analysis indi-
cating what factors breught about the change. and why,
must be provided.

The 12 elements that comprise this checklist facili-
tate legitmacy concerns because the elements tend to
(1) elminate ambiguity and vagueness. inconsistency.
and the cursory statements that can mask favoratism
and tuas. and (2) reinforce a good faith effort to ascer-
taintruth, achieve accuracy. and find the most effective
answer to a problem. Legitimacy concerns are
extremely important because decisions that affect
resource allocatiens such as tmber, water. wildlife,
minerals. apen space, and recreation management go
straight to the heart of “personhood values.”

“Personhood” Values

Human beings are cognizing and goal-directed
organisms. Attempts at needs satisfaction invotve the
ordering of one’s own personal environment in an effort
lo maximize creative options and freedom of choice
These options and choices create the opportunities for
self-development (personhood). To achieve this goal,
an individual needs socme cantrol over personal
activities-- the assurance that environmental condi-
tions are stable enough to allow a person to make
plans. investments. and commitments. In short. people
must be able toreiy on the assumpticn that society and
government will respect these expectations

A chosen fifestyle can provide a unique sense of
personal fullilment. Cfter a farmer. a miner. a fisher-
man or a lumberjack work on an assembly line for a
higher wage and many wouid reject the offer. Opportu-
nities for recreation. such as hiking. camping. and wild-
life viewing. also are essential to the human soul and
contribute to the creation of individual identity.

Thus. expectations based upon personhood values
give rise to a moral claim stronger than other expecia-
tions. A resource management decision that tends to
trample upon personhood expectations must be espe-
cially carefully arrived at. Any perception that such
decisions are cavalierly made. carelessly reasoned. or
subject to favoratism and bias, calls into question the
legitimacy of government authority. When an agency
frustrates personhocd values, the process that devel-
oped the course of action in question must be beyond
reproach-open, broad-searching, rational. and consis-
tent. Nothing less must be tolerated; the social stakes
are too great.

Continued on page 9



Global Issues, Natural Areas

A global issues symposium, “Natural Areas and
Yosemite: Prospects for the Future,” is scheduled for
Oct. 13-19.1990 at Yosemite NP {Oct, 13-14) and atthe
Sheratan Conference Center in Concord. CA (Oct.
15-19) as a highlight of the Yosemite Centennial Cele-
bration.

Sponsored by Yosemite NP and the Natural Areas
Association in cooperation with the Yosemite Fund, the
gathering will look backwards to the establishment of
Yosemite NP in 189C and ahead to the future of parks
and natural areas in the year 2090. Resource man-
agers. scientists. agency administratsors. students,
conservationists, all will find opportunities to learn and
to contribute at the gathering

Six plenary sessions will feature speakers from gov-
ernment. academia, national and international conser-
vation organizations!. The final keynote address. by
Gilbert Grosvenor, president of the National Geo-
graphic Society, will be broadcast on National Pubtic
Radio. Field trips will take participants to San Fran-
cisco Bay Area natural areas such as Muir Woods, UC
Botanic Gardens. Angel Island. Ring Mountain, Paint
Reyes, Grizzly Island, and other such areas.

Contact Coordinator, NA: Yosemite Centennial Sym-
posium. Golden Gate NRA, Fort Mason Bldg. 201, San
Francisco, CA 94123,

Biodiversity Training Course

“Managing for Biclogical Diversity™ is the title of
an NPS training course to be heid in San Fran-
cisco Sept. 10-14, 1990. Course designer and
coordinator Dick Cunningham, of the NPS West-
ern Regional office. is targeting the course at
park managers, scientists, resource managers,
and interpreters,

Managers and Courts

(Continued from page 8)

Because cf the high social costs involved in frus-
trated public expectations. courts review agency deci-
sions to insure that agencies conduct themselves pro-
fessionally. fairly. and with impeccable integrity. The
checklist contained in this comment may iead to betler
decisions, which pre-empt the opportuniy for judicial
review. It is designed to win acceptance and respect
from those whom resource decisions impact.

"When administrators provide a framewaork for
principled decision-making, the result wiil be to
diminish the importance of judiciai review by
enhancing the integrity of the process..”

Ethyl Corp. v. EPA
541 F 2d 1, 67 (1976).

Bader is & Professor of Environmental Law af U/AK,

Fairbanks, and a member of the Sea Grant legal feam.

*National Aucubon Soc. v Hester 801 F2d 405 and 627 F.Supp. 1419
{1986): Sierra C ub v, Clak 755 F.2a 608 (1985): Friends of
Endangered Species v. Jantzen 780 F.20 976 (1985, Vil age of False
Passv, Clark 733 F 2¢ 60511984); SierraClub v C.ark 577 F Supo. 783
(1984]; Baltimore Gas & Electric v. NRDC 462 U.S. 87 11983): Motor
Vehicle Mitr. Assoc, v State Farm Mutual 103 S. Ct 2856 (1983);
Humane Society v Watt 531F Suop. 710 (1982); Cazinet Mis. Wilder-
ness v. Peterson 685 F 20 578 (19821 Cayman Turlle Farm v Andrus
478 F Supp. 125 11979); Vermont Yankee Nuclear Power Corp .
NRDC 435 U.5. 519 (1978, Connor v And-us 453 F. Supp. 1037 {1978);
Palilav Hawaii Dept. of Land and Natural Resources 471 F. Supp. 985
{1979): Environmental Defense Fund v. B um 458 F. Supp. 650 (1978},
Local 777 of the Demaocratic Union v. NLRB 603 F2c 862 {1978);
Detenders of Wild fe v. Andrus 428 F Supyp. 167 (1877). Ethyl Corp. v
EPA 541F 24 1{19761; U 5. v. Aegheny-Ludiun Steel 406 LS. 742
(1872); Environmenta Defense Fung v. Ruckelshaus 439 F 2d 584
(1871}, Citizens te Preserve Overton Park v Volpe 28 LEd. 2d 136
{1871); Greater Boston Television Corp. v. FCC 444 F 2d 841 (1970).

meetings of interest

1990

Sept. 10-14, MANAGING FOR BIOLOGICAL DIVERSITY, a training course for NPS
research scientists, resource managers and interpreters, in San Francisco. Contact:
Dick Cunningham, NPS Western Req. Office. {415) 556-3184.

Sept. 13-15, FORT UNICN FUR TRADE SYMPOSIUM, a day of historic review and presen-
tations of the Fort’s reconstruction, with a historic tour of the confluence area; spon-
sored by Friends of Fort Union Trading Post. Contact: Fort Union Trading Post National
Historic Site, Buford Route. Williston, ND 58801, (701) 572-9083.

Oct. 3-5, ECOLOGY AND PLANNING: THE LANDSCAPE DIMENSION, at the Red Lion
Inn, Sacramento, CA (second of a series — see p. ??). Spensored by U/Cal/Davis
Extension, featuring fundamentals and techniques of landscape ecology and case
study applications to specific land use problems. Contact: Dana Abell, Univ. Extension,

U/Cal Davis, 95616.

Oct. 13-19, NATURAL AREAS/YOSEMITE CENTENNIAL SYMPOSIUM, at Yosemite NP
and the San Francisco Bay area: jointly sponsored by the Park and the Natural Areas
Assn., “Natural Areas and Yosemite: Prospects for the Future:” contact: Coordinator,
Natural Areas/Yosemite Symposium, GGNRA, Fort Mason Bldg., #201. San Fran-
cisco, CA 94123, (415) 556-1009; FAX (415) 556-1399.

Nov. 12-17, SIXTH CONFERENCE ON RESEARCH IN THE NATIONAL PARKS AND
EQUIVALENT RESERVES, at the Westin Paso del Norte Hotel, El Paso, TX; Contact:
Conterence Commitiee at (415) 556-1866.

Nov. 27-29, NEW PERSPECTIVES FOR WATERSHED MANAGEMENT; Balancing Long-
Term Sustainability With Cumulative Environmental Change, sponsored by U/WA
Center for Streamside Studies and OR/St/U Col. of Forestry, at U/WA, Seattle. Con-
tact: Continuing Education. Coll. of Forest Resources, AR-10. U/WA. Seattle, WA

98195 (206) 543-0867.
1991

May 19-23, THIRD ANNUAL SOCIETY FOR ECOLOGICAL RESTORATION CON-
FERENCE, in Orlando, FL. Contact SER, 1207 Seminole Highway, Madison, WI53711;

{608) 262-9547.

Nov. 4-8, THIRD GLOBAL CONGRESS OF HERITAGE INTERPRETATION INTERNA-
TIONAL, in Honolulu, to explore how efiective interpretation can help protect natural
and cultural heritage while providing meaningful and memorable experiences for
residents and visitors. Contact: Gabriel Cherem, EMU Geography & Biclogy. Ypsilanti,
MI 48197, (313} 487-0218, or Ray Tabata, UH Sea Grant, (808) 948-3191.

Tourism Is Conference Theme

“Joining Hands for Quaiity Tourism: Interpretation.
Preservation. and the Travel Industry” is the theme for
the Third Global Congress of Heritage Interpretation
International. to be held Nov. 4-8, 1991, in Honclulu, HI.
Proposed topics should fall into one of the six Con-
gress subthemes of: preserving environments and cul-
tures; guided travel experiences; interpreting across
cullures; interpreting communities; applying approgri-
ate techniques; and building partnerships.

More information and program announcements are
available from Dr.Gabe Cherem or Ray Tabata, Con-
ference Char. UH Sea Grant, 1600 Pope Rd., MSB
226. Honolulu, HI 96822 USA, (B08) 94B8-8191; FAX
(B08) 955-6450.

Landscape Ecology and
Planning

“Ecology and Pianning: The Landscape Dimension™
s the second conference in the series Ecology and
Planning offered by UfCal Davis's University Extension
Service. It will be held Oct. 3-5, 1990 at the Red Lion
Inn in Sacramento,

The conference will cover fundamentals and tech-
niques of landscape ecology. especailly as they apply
to forest management, regional planning, resource
management, and land restoration. It should be espe-
cially helptul to those who seex 1o bring ecology into
the decision-making process on the use of land and
resources. Contact is Susan Berman at (316}
757-8777.

Watershed Management Perspectives

The University of Washingten's Center for Streamside
Studies. together with Oregon State University's College
of Forestry. will co-sponsor a symposium, “New Perspac-
tives for Watershed Management: Balancing Long-Term
Sustainability with Cumulative Environmental Change,”
on the UWA campus in Sealtle November 27-29, 1990.
The underlying theme is the linking of environmental
integrity to watershed management and human needs.
Sympasium objectives are o
- present the current status of watershed research and

regional models:
~identify indicators of environmental changes at different

scales;
—investigate new lechnical tools and system models; and
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- expiore how 1o relate the fools to management and
hurnan needs.

Posters are solicited for topics related to research and
management activities of watershed management,
incluging range utilization, urbanization. old growth har-
vest, maintenance of biodiversity, and long-term produc-
tivity of agricultural and forested lands. Submit two
copies of a 200-word abstract by Sept. 1. 1990, io George
Ice. Technical Poster Coordinator. NCASI, PO Bax 458,
Corvallis, OR 37339.

Contact, Continuing Education, College of Forest
Resources, AR-10, U/WA, Seattle, WA 98135 (206)
543-0867.
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Does Global Change Evidence
Signal Biological Catastrophe?

Editor's Note: A battery of world class screntists
addressed a two day conference at U/CA/Davis
recenily, evoking the following report from Tom
Stohigren, Ecologist with the NPS/CPSU at U'CA/Davis.

Cn April 30 and May 1. I heard world renowned experts
address two major questions: (1) What s the evidence for
global change?, and (2) How s life on earth responding to
global change? Because their comments are pertinent to
the proposed NPS Global Change Program. | have sum-
marized them briefly.

Dr. Paul J. Crutzen, atmospheric chemist and Execu-
tive Director of the Max Planck Institute for Chemistry,
West Germany, displayed convincing evidence of recent
changes in the planet's aimesphere. He estimales a dou-
bling of tropospheric ozane in the Northern Hemisphere
in the past century. Cebate, he said, should n¢ longer
focus on whether global temperatures wiil rapidly
change. but on what combination of nteractions (e.q
increased penetration of ullraviolet radiatian. with
Increased CO2, with changes in precipitation, etc.) will
impact the earth’s inhabitants. He stressed that CFCs
{chloroftugrearbons) released into the atmosphere today
may not reach an equilibrium state for more than a cen-
tury, Although we may internaticnally reduce CFC pro-
duction by 50 percent. a reduction of at least 80 percent
may be necessary 1o reduce the rate of further atmos-
phere degradation to the current rate of degracation.

Dr. Michael I. Budyko of the State Hydrological Insti-
tute, Leningrad, USSR, spoke for international coopera-
tion to detect and predict climate change impacts. He
showed that empirical data from many areas must be

synthesized to detect trends. He alse suggested thal the
strengths (i.e. computer modeling by US scientists.
empirical data gathering by USSR scientists) could be
rmaximized by sharing technique developments and data

Dr. Paul E. Waggoner from the Connecticut Agricul-
tural Experiment Staticn in New Haven, emphasized the
potential mpacts of global climate change 1o California.
Californians consume one quarler of the annual fresh
water produced in the continental US. He claimed over 30
percent goes 1o agriculture. Even slight reductions in
precipitation amount could reduce groundwater storage.
decrease water use efficiency by plants. and increase
salinization of cropland solls. His talk helped me focus on
the role many naticnal parks play as primary watershecs
for agricultural districts downstream.

Dr. Yernon H. Heywood of the IUCN — the World
Conservation Union — United Kingdom, suggested we
facus mere efforton protecting species diversity, particu-
larly plant species. He showed how alien plant species in-
vasions are drastically changing local habitats and micro-
climates. Together. these Invasions are profoundly affect-
Ing our efforts to preserve the biologogical diversity pre-
sent only two centuries ago. Dr. Heywood suggested in-
creasing our efforts to protect genetic diversity as well -
focusing on smatl. isolated plant populations all over the
globe.

Dr. Daniel Simberloff of Florida State University, crew
upen the fable of the elephant (in this case. habitat frag-
mentaticn) and the flea (climate change). He asked whe-
ther. if the elephant kills a persan. does it really matter if
the flea also bites said person? He cited forest aestruc-

tionin the past 200 years. Over 40 percent of wet tropical
rain forests are gone, the rest is being cut at a rate of t
percent a year. Old growth forests in the Pacific Northwest
once covered 19 million acres; now they occupy only 2.5
to 3.8 millicn acres. primarily on USFS lands in Oregon,
and are being cut at 2.5 percent per year - a faster rate
than tropical forests.

In another US example. southeastern long leaf pine,
which covered 70 miilion acres 300 years ago, has been
systematically reduced to only 1.500 acres: thus, it was
cuf at about 5 percent per year. Along with forest destruc-
tion and habitat fragmentation comes the loss of biclog-
ical diversity and landscapes that may never recaver due
to invasion cf alien species. urban development, etc. Dr.
Simberloff stressed the need to inventory resources and
assess the possible impacts 10 all remaining fragments
{(small parks and large?} in light of continued habitat
fragmentation compounded by climate change stresses.

Dr. William C. Clark from Harvard's John F Kennedy
School of Government spoke on "Managing Globat Cli-
mate Change.” He noted that in the past 100 years. the
human pepulation Increased 300 percent and that agri-
cultural productivity and energy production were up 500
and 2,500 percent respectively for that same period.
Forest cover. however, decreased 15 percent, atmo-
spheric CO2 and CH4 increased 100 percent each. and
the flux of zinc and lead increased 300 and 1.80C percent
respectively. Dr. Clark added that more than 70,000 new
synthetic chemicals in use today were virtually unknown
100 years age.

Continued on page 11

Global Change Sites

On Feb. 27, 1990, the Director announced the
National Park Service's Global Change program. This
annguncement included a call for park-based biore-
gicnal areas to submil statements of capabilities and
research interest for inclusion as core areas in the
program. To evaluate the Capabilities and Inferest
Staternents ot the 27 potential core research areasthat
submitted proposals, the NPS convened aworkshopin
New Orleans. the week of May 14, At the warkshop,
representatives for the candidate areas presented
their areas' capabiiities and research interests to the
NPS Global Change Pragram Commiitee (GCPC).
established by the Associate Directar for Naturat
Resaurces in April, and to a group of outside reviewers
representing major fields of giobal change science.

The NPS GCPC and the outside experts evaluated
the written proposals and oral presentations with
respect 1o the following criteria:

1} Potential resource sensitivity to global change: 2}
Availability of relevant basic data; 3} Scaope of the exist-
ing science program: 4} Support capability: S} Exis-
tence of scientific. management, and educational link-
ages: and 6} Retevance of proposed scope of work to
both Committee on Earth Sciences (CES) priorities
and ohiectives and NPS mission.

For each core research area. one FTE and base
funding of $60,000 for operational support of a long-
term giobal change research program will be provided
shortly following the enactment of FY 1991 Congres-
sional apgropriations. Each core area will be eligible to

compete on a Servicewide basis for additional global
change program funds for research projects.

The GCPC recommended that NPS consolidate its
focused FY 1991 Global Change Research Pragram in
six subject areas:

+ Monitoring of Potentially Sensitive Species and

Ecological Communities
+ Research on Potentially Sensitive Species and

Ecological Communities
« Ecological Research in Small Watersheds
+ Resource Ethnography
« interdisciplinary Studies of Historical and Prehistori-

cal Ecosystemn Change
+ Dynamics of Coastal Systems

The first five areas comprise a single program, “Inte-
grated Studies of National Park Ecosystems” The pro-
gram wilt encourage research of species. community,
and landscape levels to develop a predictive under-
standing of the effects of giobal change on the eco-
systems represented in NPS units and their surround-
ing ecological regions. The sixth area of study focuses
on potential changes in the dynamics of coastal pro-
cesses in response {0 sea level rise and the frequency
and intensity of coastal storms. This thematic program
builds upon the long history of NPS research on
coastal barriers and other coastal areas to improve our
capability to predict the effects of global change.

Each of 11 core research areas will prepare, by Sept.
1,1990, a Globat Change Operations and Conceptual
Research Plan, identifying staffing, funding, logistic,
and other operational requirements for the core area’s
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long-term global change research program. This plan
also will describe proposed research concepts in
greater detal. The GCPC will review these plans at its
next meeting in mid-October. and will recommend pro-
posed research concepts to be developed as full pro-
posals. The allocation of program funds is expected to
be compilete by May 1. 1991,

In addition o the core area programs, NPS wil
develop global change research initiatives based on
several cross-cutting “themes.” An initialive to study
the dynamics of coastal barrier systems will be devel-
oped. and a symposium held. Other themes to be
studied inciude assessing apportunities for NPS par-
ticipation in research on glaciers, and the patential
impacts of global change on urban national parks, with
a focus on understanding the climate change effects
on haorticultural plants.

As aresutt of the New Orieans workshop, the GCPC
recommended 11 research areas to the Associate
Director {AD} for Natural Resources as core sites for
FY 1991. Based on this review and recommendation,
the AD has identified these 41 core research areas, in
no priority ordet, for inclusion in the FY 1931 Global
Change Research program: Colorado Rockies, Flor-
ida Keys, Glacier NP Area, Great Basin, Northwest
Alaska. Olympic Peninsuta, Ozark Highlands, Soncran
Desert, Southern Blue Ridge, Southern and Central
Sierra Nevada, and Western Lake Forest.

The Fall issue of Park Science wit include a tear-out
suppternent concerning the global change program.



GIS Thesis Provides Insights

Editor's Note: As part of the requirements for his
Master’s Degree in Landscape Architecture from the
University of Washington, Dirk Wascher studied the
roke and function of GIS technology in NPS natural
resgurce management, Harvey Fleet of the NPS Geo-
graphic information Systems Division reviewed the
thesis and culfed the following highiights:

The study’s objectives were to discover technical
and institutional issues regarding implementation of
GISinthe NPS and to learn about NPS expectations of
GIS use and Park Service philosophy. thinking, and
aftitude toward use of the technalogy. To obtain data on
these topics, 21 NPS units were interviewed by tele-
phone in April of 1989. The findings were:

{1) The start of a system frequently is accompanied
by management frustrations with its complexity. User-
friendlier software, particularly for vector operations,
needs to be implemented. Despite this shoricoming,
overall acceptance cof the hardware and software is
high. (2) The largest handicap tor successiul GIS
implementation appears to be the commen lack of time
to dedicate to GIS activities. Adeguate staff training
and funding also are frequently lacking. Suggested
institutional improvements inciude cooperaticn with
other agencies and the GIS Dwvision in Denver. and
impravements in communication among all NPS GIS

Global Change

{Continued from page 10)

The concept of sustainabie development was explored
as ameans of managing our glabal environment. Simply
staled, sustainable development is management of
resgurces 10 meet a society's current needs {al some
reasonable level of hfe quality) without compromising the
resources of future people. Some short term environmen-
tal degradation may cccur while a given society reaches
that minimum standard of living before we icitizens of the
richest country on earth) can expect full international co-
operation in planning globat environmental management
strategies. In the short term. however, we can set a better
exampie in the US. show leadership in helping cther
countries achieve sustainable development, and share
research and technology with developing countries.

Dr. Thomas E. Lovejoy, Assistant Secretary for Exter-
nal Affairs of the Smithsonian Institute. chairman of the
US MAB Program. and a member of both the President’s
Executive Commitiee of the Internaticnal Council of Sci-
entific Unions and the Sciertific Commitiee on Problems
of the Environment. spoke last, He summarized current
international efforts to detect and predict impacts of
global change on biological diversity and then discussed
why such efforts seemed anly a tcken gesture onthe part
of past Adminisirations. the scientific community, and
society. Why arent we fully controlling CFC production?
Why do we purchase products packaged in excessive,
non-bicdgradabie containers? Why is the scientific com-
munity so fearfut of taking a pro-active stance on environ-
mental issues?

Dr. Lovejoy's presentation was delivered in a humble,
almost depression-laden icne. He touched upon several
of the preceding speakers’ topics, concluding that “we
don't know very much, we re doing very little with what we
do know, and it's time to get angry.”

The two-day symposium ended. The crowd left the
aucitorium. The speakers left Davis, presumably to
speak at cther sympasia or o go home and carry on their
impartant work. | left feeling more informed, more
inspired tochampion the cause, Perhaps it was because |
was starting tc get angry.

users. {3) GIS technology has vastly improved the
capability of mest parks o conduct, maintain, and
manipulate resource inventories. The technology will
very likely help parks move toward their short- and
long-term resource management goals. (4} Half of all
GIS users reperted that they had discovered new man-
agement concepls and strategies while working with
the technology.

The findings led to formulation of 17 recommenda-
tions that delineate vital aspects of technical devices,
suggestions for proper choice of software applications,
suggestions for training and ccoperation. aliernatives
for internal organization. ways of extending commu-
nication, the significance of financial support. optimal
definitions for management projects. and the future
role of GIS for the researchdisciplinesin the parks. The
overall conciusion emerges that GIS technology pro-
vides significant enhancement of parks capabilities to
conduct, manage, and manipulate data inventories.
which. in turn, can lead to more eflective resource
management. These advantages clearly outweigh any
drawbacks that stem Irom the various technical and
institutional deficiencies.

in addition o the direct technical enhancement of
day-to-day traditional resource management lasks.
GIS technology can induce more sophisticated and
nterdisciplinary resource management strategies:
lead t0 a redefinition of the role of research and sci-

ence inthe parks: andresultin new approaches toward
the enhancement of interagency cooperation. The
NPS eventually could serve as an infriguing modei for
cther land management agencies. The far-sighted use
of the technology can be an important contribution
toward overcoming the limitations of territonial jurisdic-
tions in the management of natural resources.

it Mr. Wascher’s findings have not been prophetic,
they have been insightful. In the year ar so since his
study. the NPS is moving forward in many of the areas
he identified. The techriology is being accepted ever
more widely as procf of its effectiveness grows. Staft-
ing, funding, and cther institutional 1ssugs. such as
cooperative mechanisms and suppart arrangements,
continue 1o be problematic, but proposals for dealing
with them have emerged for discussion, particularly in
relation to the 1992 budget. Intime, 1 believe we will see
the realization or resolution of virtually all of Mr.
Wascher's findings.

The fulltext of Wascher's thesis, The Rofe and Func-
fion of the Geographic Information System for the
Management of Natura! Resources in the Nafional
Park Service, (178 pp) may be obtained from me, NPS
GIS Division, PO Box 25287, Denver, CO 80225; (303)
§65-2593.

Wascher received his MA in Landscape Architec-
ture from U:WA in June 1389, and surrently is working
In a nature preservation agency in West Germany.

SER Conference Inspires Letter

“If not us, who? And if not now, when?”

Tony Gross, Park Ranger at Sequoia and Kings
Canyon NPs. included this implicit apology for his
unsolicited report on the Second Annuat Conference
of the Sociely for Ecological Restoration, held April
29-May 3 in Chicago. No apology needed. Excerpts
from his excelient report foliow:

An Aldo Leopotdian tone was set for the conference
with an informal bratwurst and beer reception at the
Fermilab. There, the impact that one person can have
toward restoration is embodied in the work of Dr.
Robert Betz. Betz, a physicist and a restoration vision-
ary. led a group of volunteers in restoring farmlands
and construction sites. Their work continues and they
hope to reintraduce the native animal component to
this magnificent restored prairie.

A synergistic effect was felt as the conference took
on alife of its own - a spirit of excitement and a sense of
the urgency of the mission of restoration ecologists.
Jacob Sigg of the California Native Plant Society urged
restorationists” involvement when he addressed the
President’s plan to plant 100 millian trees in the next 10
years. (Without such involvement, we might have
eucalyptus planted in Dr. Betz's prairie, creating a bio-
logical wasteland.)

Five symposia were presented: Recovery and Res-
toration of Endangered Species: Prairie Restoration:
The State of the Art; Restoration. Mitigation and the
Sistine Ceiling Debate: Setting Standards for Monitor-
ing in Tallgrass Prairie Restoraticn; Global Climate
Change - the Implications for Restoration Ecology.
The theories and philosophies expounded were sup-
ported with decumentation and case studies. The con-
ference participants were not only visionaries and
thinkers, they were the dirt-under-the-fingernaits
workers of an undeclared Leopoldian Society.

A surprising group of “doers” emerged - the US
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Army! Dr. Ray Hinchman of the Argonne National Lab
put together an extensive program depicting the US
Army’s role in restoring training sites throughout the
world to native vegetation.

Dr. Tom Bennicksen's "Hi Tech” computer graghics
presentation was a show sleaier: a backward look in
time (1987 t0 1857) into a Sequaia grove at Sequoia NP.
For restorationists a potentially valuable tooi to
describing “pristine” or any cther “larget-time” has
emerged.

With almost evangelical fervor. soft-spoken Dr. Vine
Deloria, a native American, spcke of how an effective
restoration ecolcgist must “read the land,” must
"sense the spirit”™ of the land. Romantic notions of
American Indians must give way to a close look at how
they treated the land and worked with nature. Com-
pared to European man's 500 years here. the Indian
managed the tand successtully for over 2,000 years.
Pause to wondet!

The capstone presentation of what one individual
can do was giver by Dr. David Wingate of Bermuda.
During his lite's work of over 50 years, he and his family
nol only snatched the Bermuda petrel back from
extinction. but restored to a “natural” state Nonesuch
fsland, his family’s home.

SER members from all over the world participated in
Chicago and will continue to encourage the grass (and
trees and shrubs) to grow under their feet as they
return to their own habitats with the seeds of inspiration
and new techniques gleaned from this conference,
Convinced that one man can indeed make a difference
and that together we can leave a legacy of bicdiver-
sified natural wonders. the Restoratiocn Ecologists
reaffismed their Partnership with Nature.

The 1991 SER Conference wili be May 13-23 in
Orlande, FL. Contact, SER, 1207 Seminole Highway.
Madison, WI 53711; (608) 262-9547.



What is Science?

By Stephen D. Veirs, Jr.

Sometimes. we think scientists do science and other
folks. including resource managers. do not. Most of us
do science in informal ways all the time. The gap. if
any, between resource managers and researchers
shouldn't exist. Some of us have more skills than ath-
ers. S5ome of us do more actual research than others.
Some of us do research but we call it management
study.

Whatis science?’ Science is an informal and formal
system of discovery based upan communication, logic.
rutes of experimentation and so on. Scientific discov-
eries. new theories, and experimental results are
meant 10 be communicated, exposed to the light of
critical examination. repeated, refuted, massaged and
fed back into the system. By exposing methods and
results, the system buitds an improved understanding
of the natural world, There s no sleight of hand. no
magic. There may be competition and other human
vices among scientists. but also there is and has to be
review and professional criticism, because science
requires independent verification, not just autharitative
proncuncements. The recent topic of “fusion in a test
tube"2is an excellent example of how verification and
criticism work in science.

The scientificmethod is similar to the way most of us,
more or less well, comprehend our world. We observe
reguiar events in the world around us. We test them by
experience. !f they hold up we come to rely upon them
as facts of life. Day follows night. Summer follows
winter. Water flows downhill, becomes a solid when
cocled, and so on.

As we become mare sophisticated or curious, we
may wonder how these wonderful things happen.
What rules guide the events we chserve? Can we
predict future events based on our knowledge? Here |
want to tel! you what science is, and s not. | want to
give you some examples to show vou what bad sci-
ence of non science might be. [ wantyou to be sure that
even though you might not be a research scientist,
there are things that you can do and should do in your
work to make it befter | also want to tell you what
science can't do for you.

First. it is essential that you know clearly what
you want to understand about your resources. You
must ask very specific questions of your surround-
ings if you want answers that will permit you to
manage them. To predict future events or effects
you must have a clear understanding of the rela-
tionships of facts and the laws or theories which
describe the way the facts of observations are
strung together.

Much of the science done in the parks from long ago
to the present has been descriplive — gathenng facts,
making geclogic maps, mapping vegetation, taking
photographs. Gathering facts, making observations. is
the essential first step in understanding our park
resources. Assembling the observations in some sort
of order is the beginning of understanding their rela-
tionships. Based upon our perception of this informa-
tion we may begin to draw inferences about how the
organisms. the physical setting and natural processes
work 1o produce the landscape we see before us. Thus
we begin 1o construct our own theories describing
these relationships whether in our work or in formal
scientific study.

The observations we make in everyday life as well
as the more systematic observations of science reveal
certan repetitions or regulardies in the world. The laws

of science are nathing more than statements express-
ing these regularities as precisely as possible. Facts
are particuiar events, and are distinguished from laws.
which are universat statements. Science begins with
direct observations of single facts. When many
observations are compared with one another, reg-
ularities may be discovered.® These reqularities
are expressed by statements of theory. Scientific
theories are regularly proposed to explain observed
phenomena. Before they can become accepted expla-
nations. part of scientific knowledge, they must prove
their worth, Until then they are merely hypotheses and
as the history of science shows. even highly plausile
hypotheses all oo frequently turn out to be false. What
is the method by which they are tested and found
acceptable or unacceptable?

Scientific theories are tested by deducing from them
consequences regarding observable states of affairs
and comparing these consequences with the results of
observation and experiment. Hypotheses are tested
by appropriate tests that have a high probability of a
positive outcome If the hypothesis is true and a high
probability of a negative outcome if the hypothesis is
false. A hypothesis 1s either accepted because it has
passed an appropriate test or rejected because it has
not. Statistical methods are widely emploved today as
a part of the procedures by which we accept or reject
hypatheses. The science of stalistics has developed
over the last hundred years and is increasingly used in
formal scientific studies.

Unhappily. it is not possible to arrive at a complete
verification or confirmation of a law or theory even after
much testing of hypotheses. There is, however. a sim-
ple way laws or thecries can be falsified or found
untrue. We need only to find a counter instance. ltis. of
course, important that we be sure the counter instance
is certain in itself, that we have not made an error. It is
easy to refute a law, but it is exceedingly hard fo find
strong confirmation. The theories of evolution have
been tested many times over with confirming resuilts. Is
evolution proven? No. but it is the best theory we have
explaining observed changes in populations of living
organisms. The recent assault by creationists on the
teaching of evolution in science classes was facilitated
inpart by the rules of science. Evolution s an accepled
scientific theory. not a provable fact, but well supported
by the great preponderance of biclogical evidence.
Other theories of why things are as they are have been
set forth. but these are only weakly supported by facts
and their contradictions have exciuded them from
senous scientific consideraticn. Scientists accept this
ambiguity as they look to refine the “theary™, but crea-
tionists use scientific skepticism as an opportunity to
establish therr views as a co-equal “scientific theory”,

In the physical sciences, the greater ease of
experimental testing tends to make confirmation of
theories easier, yielding “laws™ as we come to
know them in the classroom —the gas laws, the law
of gravitational attracticn, and the periodic table
are examples. Those of you dealing with biological
systems must realize by now that it's much harder
to come by a good biological law. The term “theory”
will more often be used to describe reqularities of
nature as pertains lo living organisms and eco-
systems. By now you know that a research scientist
can prove a theory wrong. but can never prove it right.
As amanager you should be careful about asking them
1o do the impossibie.

Teleology is any explanation of a phenomenon that
altributes purpose to a biological behavior or function
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and refers 1o motive rather than cause. lf it is said that a
butterfly mimics a more aggressive organism for the
purpose of protecting itself from predators, we must
clarify the issue. I itis said that this mimicry is for some
purpose inherent in the design of the universe. then
clearly we are unable to test the explanation em-
pirically. If we can translate the i1dea into a non-
teleological or non-purposeful statement that deals
with the evolution of a traft in relation to differential
survival of the individual butterfly and the perpetuation
of the species, then we may be able to sort out some
tests of the explanation. Green plants will grow toward
a strong source of light. Not because they "need” the
light (they do} but because of biological mecharisms
that we have come to understand from expenment.
Cell elongation depends on chemicals produced in the
stem tip. Light degrades those chemicals. The side of
the stem exposed to strong ight grows more slowly
than the shaded side and soon the plant is growing
toward the light source as all sides of the stem are
evenly illuminated. You should avoid seeking “pur-
pose” as an explanation of a natural process.

I'can teli the Superintendent at Redwood scmething
about the frequency and effects of fires in his forests. |
can tell im “why ™ In the sense of how and when fires
are ignited and spread. but not “why.” in some cosmig
sense. that the fires occur. Natural fires de not have a
purpose, They are neither good nor bad. Their effects
are just the "natural” consequences of the fire. the
weather. the biological setting and so forth. Any indi-
vidual may assign a value judgment to the results of a
fire. depending upon his frame of reference. A forester
seeking to maximize yield of sawtimber views a fire as
bad In the strict sense of managing the natural
resources of a park. a naturally ignited fire in a natural
ecosystem is neither good nor bad, It is just a part of
the natural system

Many of you have done or will do research. or man-
agement studies. If you do a study upon which you
base some management action and it is a badly
designed study. you may find your management deci-
3100 reversed in court or in the courtroom of public
opinicn because of fauty methods, faulty interpreta-
tion of the results, poor logic, etc. You may be embar-
rassed. You may have wasted money. We all need to
be sure what question we are asking. If we begin
making predictiens based on forma! or nformat
hypatheses or theories. we may wish to test our theory
by some form of test or experiment. Here are some
steps to fotlow:

1. Carefully define the question:

2. Review what is known about the matter:

3. Consider how you will perform your experi-

ment:

4. Write up the experimental procedure;

5. Have it reviewed by a reliable critic;

6. Revise as appropriate, and determine thatyou

are still asking the right question:;

7. Perform the experiment. accept or reject your

hypothesis;

8. Assess the implications of the result for your

management.

Remember that even if your hypcthesis is accepted
this time, it does not prove that the hypothesis is true.
Your theory may fail in its next test. Or your interpreta-
tion of the results may be inapprogpriate. Just because
there is good correlation between some observations
does not mean that there 1s a causat relationship. Fish
are always found in water. Just because we find a body
of water doesn't mean we will find hish.

Is science real? Scientific realism is the position that
scientific thecry construction aims 10 give us a literaily

Continued on page 13









regional highlights

Southeast Reg ion {Continued)

The following publications in the SE Region’s
Research/Resource Management Series now are
available through Jim Wood. NPS 8E Regional Office,
75 Spring St. SW. Atlanta. GA 30303:

SER 89:04. “Exctic Plant Species Management
Strategies and List of Exotic Species in Prigritized
Calegeries for Everglades NP." by Louis D. Whiteaker
and Robert F. Doren.

SER 90:01, "Evaluation of Electrofishing as a Man-
agement Technigue for Restoring Brook Trout in Great
Smeoky Mountains NP ™ by Jerry L. West. Stephen E.
Moore. and M. Randalf Turner.

“Abstracts of the 15th Annual Scientific Research
Meeting. May 25-26 1989, Great Smoky Mountains
NP." compiled by Jim Wood.

With the approval of the Florida Panther Interagency
Committee |FPIC). the USFWS announced in the Feb.
15. 1990 Federal Regster their intent 1o prepare an
environmental assessment on the proposed capture of
Florida panthers for captive breeding purpases. This
was the culmination of a series of technical meetings
and workshops held in 1889 and 1990 to address
recovery efforts for the panther. Recommendations for
a captive breeding program were formalized in the
Species Survival Plan prepared for the FPIC by the
Captive Breeding Specialist Group of the {UCN.

The Federal Register notice stimulated an unantici-
pated level of negative responses from the public.
especially from certain animal rights and environmen-
tal groups. This prompted the USFWS to schecule a
senes of public meetings in Flonda in July to present
additional information on panther sttus and the captive
breeding program in an efforf to increase public under-
standing and acceptance of recovery efforts. South-
east Regional Chiet Scientist Bominic Dottavio will
represent NPS at the meetings.

An art cle by Dennis Jordan. Florida Panther Coordi-
nator. Florida Cooperative Fish and Wildlife Research
Unit, will appear in the Fall issue of Park Science.

Midwest Region

Butterfly Blodiversity is the titie of an Isle Royale
brochure designed to acquaint visitors with the ecclog-
ical importance of insects and to familiarize them with
Isle Royale's butterly populations. It describes how
butterflies serve as “environmental barometers.” and
includes sketches of several species plus an
observer’s checklist. Bruce Weber, Isle Rovale's Inter-
pretive Specialist. cails the brochure “cur attempi to
help wisitars focus on the diversity of wildlfe other than
the welves and moose for which we're famous.”

Weber will be happy to send copies fo other parks
that request it. Meanwhile. he is developing a new one-
pager on “the Iittle green ptants commoniy overtocked
- mosses. verworts. etc.”

The 1988 Annuai Science Report for the Region.
now available, lists the research and monitcring pro-
jects for natural and social sciences conducted in the
Region in 1988. It also lists issues that face the Region
inthe next five years, Reference copies are kept at the
Regional office Omaha.
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A 27z year study to develop mangement recommen-
dations for the federally endangered plant. Les-
querelia filiformia, has been completed by staff at Mis-
souri Southern State College. The report discusses
stragegies that wilt be useful in achieving long-term
management goals. Reference copies are kept at the
Wilson's Creek National Battlefield and the Midwest
Regional office.

* r

Apostle Istands Nationat Lakeshore is attempting to
parlay $15,000 of NPS science funds into a study of
anthropogenic toxics in Lake Superior eagles. The
lakeshore has proposed a challenge grant through its
contacts in the Western Lake Superior Region
Resource Management Cogperative. Formed through
amemorandum of understanding initiated by NPS. the
Cooperative 1s composed of seven Federal agencioes,
Michigan and Wisconsin Departments of Natural
Rescurces, and five academic institutions from Min-
nesota, Wisconsin, and Michigan.
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Contract negctiations have been completed with
Ecological Services, Urbana. IL, to carry out a feasi-
bility study for establishing an Ozark Highlands MAB
program. The study is supportec by a grant fram the
US MAB Committee and contributions from the USFS,
NPS. three State natural resource agencies in
Arkansas and Missouri. and The Nature Caonservancy.
Study planning and coordination is being done through
a steering committee made up of representatives from
the above agencies and chaired by Dave Foster,
Research Biclogist at Ozark National Scenic River-
ways. The Ozark Highlands MAB concept is based cn
surface and groundwater watersheds of the Buffalo
River in Arkansas, the Current River in Missouri. and
potentiafl adjacent areas. representing this ecoregion.

vk

The Midwest Regicn and Lincoln University. a histor-
ically black university in Jefferson City, MO, signed a
cooperative research agreement on March 15. As a
land grant institution, the university has an active
extension and cooperative research program, an
established natural rescurces department. and excei-
{ent plant and soil science research facilities. Underthe
agreement. the university wiil conduct a 2-year evalua-
tion of the open-field management program at Ozark
NSA. The university aisc will provide assistance in
large prairie restorations at Wilson's Creek NB and
several prairie parks, beginning next October.

Water Resources

The Water Resources Division was represented at
the April 14 meeting of the American Society of Civil
Engineers National Parks and Recreation Pianning
Committee. Marshall Flug was elected to the Control
Group of the committee and assumes the position of
Secretary beginning Cct. 1. 1990, The committee was
formed to write a comprehensive Park and Recreation
Pianning Guidebook and to organize conference ses-
sions, @ mini symposium, and a specialty conference.
NPS employees are invited to contribute fo this effort.

Seven NP programs were represented at the annual
NPS Watershed Research and Monitaring meeting
hosted in Fort Collins April 3-5. Discussions revolved
around the status of each area’s watershed aclivities
and plans and how the field watershed sites will be
participaling within and as part of other program initia-
tives such as the Glcbal Change and the Inventory and
Monitoring crograms. The watershed program is
aimed at implementing hydrologically. geologically.
and ecologically sound monitoring and research to
establish baseline data on the state-cf-the-art long-
term ecosystem health.

ER -

The WRD participated in the Yellowstone NP North-
ern Range meeling April 4-6 and assisted the Northern
Range Riparian Review Committee in deveioping a
proposal for an integrated riparian area research pro-
ject at Yellowstone. The Division alsc took part in an
interdiscipolinary team to review stream channel and
riparian conditions along the Merced River in Yosemite
NP and to deveiop recommendations for the Superin-
tendent for a comprehensive restoration and manage-
ment program.

+

The NP System Natural Resources Law and Policy
Course hefd at Clemson during the week of April 9
afforded the WRD an ¢pportunity to meet all 22 of the
Natural Resource Management Trainees in Class V.
They found the group “fillec with enthusiasm™ and they
look forward 1o seeing them in Fort Cellins for a full
week on water issues. The Clemson-based course
was an introduction to natural resource law and was
coordinated for the NPS by the World Wildlife Fund:
Conservation Foundation.

The heaviest element known to science was recently discovered at the Lawrence Livermore National
Laboratery. The element, tentatively named ADMINISTRATIUM, (Ad), has nc protons or electrons, thus it

has atornic number 0.

Itdoes, hawever, have one neutron, 75 associate neutrans, 125 deputy neutrons. and 111 assistant deputy

neutrons. This gives it an atomnic mass of 312.

The 312 particles are held iogether in the nucieus by a for¢e that involves the continuous exchange of

meson-like particies cailed memas.

Because Is has no electrons, ADMINISTRATIUM s inert. Neveriheless, it can be detected chemically,
because it seems to impede every reaction in which it takes part.

According to Or. M. Languor, one of the discoverers of the element. a very smafl amount of ADMIN-
ISTRATIUM made one reaction, that normally takes less than a second, take more than four days togo to

completion,

ADMINISTRATIUM has a haff-life of approximately three years. At the end of this time it does not actually
decay. Instead, it undergoes an internal reorganization in which the associates 1o the neutron, deputy
associates 1o the neutron, and assistant deputy neuirans, all exchange places.

Some studies indicate that the alomic mass actually increases after each reorganization.
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information crossfile

Ethics of Environment and Development, edited by
J. Ronald Engel and Joan Gibb Engel, is a collection of
23 essays by ethicist from 13 nations. providing a multi-
cultural perspective on the ecological and human
values at stake inthe creation of an ethic of sustainable
development.

How can we make ethical decisions about our
environment in the face of increasingly conflicting
needs and opinions? What is the precise meaning of
the much discussed term “an ethic of sustainable
development”?

The essayists address these questions from the
differing perspectives of environmental ethics, devel-
opment ethics, ecofeminism. religion. and humanistic
philosophy. The result is food for constructive thought
on new development paths that can satisty human
needs. while at the same time demonstrating respect
for Earth’s environment and its myriad life forms.

The 264-page volume [ISBN 0-8165-1183-71 is avail-
able from the University of Arizona Press, 1230 N. Park
Ave.. Tucson AZ 85719,

)

In the April issue of Harper's, the Forum section is
titled “Only Man's Presence Can Save Nature: Toward
an Understanding of the Envircnment.” In it. Frederick
Turner (Founders Professor of Arts and Humanities.
UTX. Dallas) argues:

“... the fundamental tendency ot evolution from the
big bang to the higher animals ... is a tendency toward
greater reflexivity, greater open-endedness. grealer
complexity, and greater ‘encephalization’ - that is. a
larger proportion of nervous tissue. Evoiution in pre-
living chemical systems occurs slowly and has no way
of changing itself. Sexually reproducing life can record
itself and then reshuffle and recombine the recordings.
It can improve itself; that 1s evclution. Then you have
crganisms that thrive in societies. which is just another,
perhaps more sophisticated, way of passing on infor-
mation to another generation. Nature has had this ten-
dency toward increasingly more complex ways of pass-
ing on information from the big bang all the way up.
Humankind is what nature has been trying, all these
millenia. to be'”

%
%

In the same April Harper's Forum. Daniel B. Botkin
(professcr of biology and environmental studies at
U:Cal Santa Barbara and author of Discordant Harmo-
nies: A New Ecology for the Twenty-first Century)
observed:

"As long as we thought nature was ‘one slate.’ we
didn't need to monitor it. Now that we know that nature
is always changing. we must track its conditions. We
need global-research institutes - one research center
per continent - to study the atmosphere and the
dynamics of Earth. | would revise the national park
system so that the parks were connected in such away
that natural migrations might occur. As a symbolic
action, | would honar the treaty with the Sioux, return
the Black Hills to them to run buffalo and manage the
ecology...”

**t

The concept of a sustainable society, s0 prominent
in Earth Week celebrations all over the world in April,
was a majcr theme of Fritiof Capra in an address
covered by The Oregonian in a March 8 report. “What
sustainability means is keeping the long-term future in

mind.” Capra said. In describing such problems as
poverty, development. and environmental degrada-
tion, “the only solutions acceptable.” he said. “are sus-
tainable solutions that will not create new preblems of
equal magnitude.” Capra, who teaches at U/Cal Berke-
ley and researches theoretical high-energy physics at
the Lawrence Berkeley Lab. calls himself a "systems
theorist” "It involves,” he said. "an interdisciptinary
study of the relationships of all kinds of living sys-
tems...individuai organisms, social systems. and eco-
systems.”

The National Academy of Science panel,
which wil review scientific research in the
National Park Service, cansists of the foliowing
members:

Paul Risser, Chairman; VP Research, UNM:
Durward Allen, Forestry and Natural Re-
sources, Purdue; Ann Barluska, SE Forest Ex-
periment Station, USFS; John Bright, retired
DSC landscape architect/regionat planner;
Roger Contor, retired, former NPS superinten-
dentregional director; Jerry Frankiin, College
of Forest Resources, UAWA: Thomas Heber-
lein, Dept. of Rural Scciclogy, U/WI; John
Hendee, Forestry, Wildtife, and Range Sci-
ences, UAD; lan McHarg, Landscape Architect
and Regionai Planner, U/PA; Duncan Patten,
Center for Environmental Siudies, AZ/StU;
Rotand Wauer, retired NPS researcher and
natural resources administrator; Norman
Wengert, retired, public administration, CO/SU
U: and Peter White, Dept. of Batany, UMNC.

The American Museum of Natural History in New
York City has joined forces wih two conservation and
research organizations in an effort to save the world's
endangered turties. with Michael Klemens of the
Museum's Department of Herpetology and Ichthyol-
ogy as program director. The Museum will work with
the World Conservaticn Union {IUCN) and Durrelt
Institute of Conservation and Ecology in Canterbury,
England. to implement conservation projects for more
than 100 species of fresh-water turtles and tortoises on
& continents. Of the 350 species of fresh-water turtles
and land tortoises, a third are in need of conservation
attention. The Museum. as aresearch center. will bring
1o the project the baseline scientific data that makes
both a study of dynamic ecosystems and conservation
projects of this kind effective, according to Michael
Novack, dean of science at the Museum. The New York
Times Environment section carried in its March 13,
1990 edition. an extensive stary of the "ptight of turtles”
and the Museum’s efforts 1o reverse the decline.

Donella H. Meadows. adjunct professor of environ-
mental and policy stucies at Dartmouth College, in an
article for the Los Angeles Times and reprinted May 15,
19901in The Oregonian, described biodiversity as “the
world's most valuable library: the genes of all living
organisms.” Biodiversity, she wrote. “contains the
accumulated wisdom of nature and the key 1o its
future” The DNA within fiving cells is “nature's knowl-
edge” and as yet we have no clear idea how much cf
the free service performed by the earth’s ecosystems
will be canceled out as we crowd more and more
species off the face of the planet.
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Biodiversity performs services beyond price. “How
would you like.” Professor Meadows asks, “the job of
pollinating all trillion or so apple blosscms in New York
stale some sunny afternoon in late May? It's conceiv-
able, maybe. that you couid invent a machine to do it,
but inconceivable that the machine could work as ele-
gantly and cheaply as the honey bee. much tess make
honey on the side.

"And suppose,” she continues. "you were assigned
1o turn every bit of dead organic matter, from fallen
leaves tourban garbage to road ills. into nutnients that
feed new life. Even if you knew how, whatwould it cost?
A host of bacteria. malds, mites and worms do it for
free.”

i

A USFS employee. (unnamegt, is reportec in Aestora-
tion & Management Notes (Vol. 2 No. 2, p. 57} lo have
“Brought down the house™ at the San Francisco Society
for Ecological Restoration Conference in 1989 when he
referred to mitigationists as "biostitutes.” He was warning
restorationists not to allow themselves to be used. "or
you'll become apologists for development.”

s

Russell Stafford. horticultural program coordinater
for The Center for Plant Conservation {125 Arborway.
Jamaica Plain. MA 02130-3520). describes in the
Spring 1950 1ssue of Plant Conservation the 10-year
pian tc bring into the National Collection the 530 threat-
ened plant species not yet represented. A two-year
maiching grant fram the Andrew W. Mellon Foundation
will double the donation money avalable for this con-
servaticn work, The spring issue features Keamey's
Blue-Star - its botanic history and its reintroductionin a
sycamore-lined canyon in the Baboquivari Mountaing
of south-central Arizona.

Don Falk, executive director of The Center. nates
that the Mellon matching grant offer is “like the rare
flora of the United States and this blue-green planet we
live on — good for a limited time only.”

A report by Mercer Cross of National Geographic.
written for AP Newsfeatures. describes the winter
haze that dims the views at Grand Canyon NP and the
UU.S.EPAs conclusion that the haze originates mostly
from the giant Navajo Generating Station - a coal-
powered. 2.250-megawatt plant at Page, AZ. a dozen
miles from the northern nm of the park. EPA's conclu-
sions were based on a 1987 study by the NPS showing
that 40 to 70 percent ol the layered winler-time haze in
the canyon is attributable to sulfate particles coming
from Navajo's 775-foct smokestacks. EPAs prelimi-
nary proposal is that $300 million to 5450 millon worth
of poltution control equipment be installed at the
Navajo plant - devices that can remove 90 percent of
the pollutants. in the case of Navajo, which burns as
much as 24,000 tons of low-sulfur coal each day, this
amounts to an estimated 200 to 265 lons of sulfur
dioxide emitted daily. A federal court has extended for
one year the Feb. i 1990 deadline for EPA to decide
what cleanup measures Navajo shouid take.

“The issue,” says Bob Yuhnke, attorney for the
Environmental Defense Fund. “is whether or not we
can develop a stable envirenmental future with a grow-
ing population. We can handle it. 1t's just a question of
putting policies in place but maxing sure we don't trash
the envircnment while we're accommodating growth.”



fire roundup

An Eastern Perspective on Fuels Management
and Historic Structures

By Susan Bratton

In 1981, a lightning gnited fire bumed through 690
hectares of scrub and marsh vegetation on Cumber-
land Island Naticnal Seashore. The fire destroyed an
abandoned sawmill and swept towards the historic
district at High Point. which contains several turn of the
century structures. The size and the intensity of the
1981 South Cut fire made southeastern resource man-
agers aware that fires of natural origin could potentially
threaten historic resources and jump the boundaries
between natural and historic zones within a park.

Historically. fire in southeastern parks was generally
less of a threat to structures than it is today. When the
land was stili under cultivation, property owners living
in o near pfant communities subject to frequent or high
intensity wildfires, ether situated buildings in iocations
resistent to burning. or cleared fuels from around
developments. In many cases. lawns. gardens. fields
and pastures adjoining cabins and barns would have
provided substantial fuel breaks.

Conscious and unconscious strategies of fire pre-
vention included placement of homes in less flamm-
able live oak and mixed hardwood farests. sweeping
lawns clear of leaf siter, and frequent burning of forest
understeries to remove brush and “vermin™. On
coastal barriers. such as the Outer Banks of North
Carolina. free range grazing formerly reduced fuels
around buildings. Sites such as High Point on Cumber-
land island had large lawns. that protected them from
high intensity fires in the nearby scrub.

Since acquisition by the NPS. the land management
around many historic structures has changed. Agricul-
ture, grazing, and anthropogenic burning have ceased.
and shrub or forest succession has occurred. causing
fuel lcadings 10 Increase. In some cases. the site main-
tained as “historic landscape” arcund structures on
the National Register incorporates much less acreage
than the area historically clear of flammable vegetation
and shrub succession may occur almost up to the
eaves of the buildings. These problems also concern

information crossfile

A proposal currently in the process of fulfillment wouid
result in the world s largest nature reserve ~ the Chang
Tang Reserve in Tibet - eventually encompassing
150,000 square miles of cold, wind-swept plain popu-
lated with scores of birds. plants and animals found
nowhere else on Earth. According to George Schaller,
an American kiologist who has explored the region and
helped negoatiate preliminary agreements signed in Jan-
uary, this almost unexplored place “survives intact”
much as it was a century ago. Schaller, a leading wildlite
biologist, has done pioneering studies on gorillas,
pandas, snow leopards. and other endangered animals.
When he returnec in late January from Chang Tang (the
Tibetan words for “northern plain”), Schaller brought
with tim an agreement with the Tibetan Environmental
Pratection Agency that sets aside an original area of
100.000 square miles - about the size of the state of
Colorado - and ouilines steps foward establishing the
reserve and proposed additions in agjoining provinces
that would increase it by half again. Research will be

concessions, retained rights properties, and residen-
tial inhaldings.

In the southeastern U.S.. many of the more flamm-
able fuel types burn naturally on relatively short rota-
tions. Fire history studies have documented a rotation
of 20 to 25 years tor scrub communities on Cumber-
land Island, for example. Anthropogenic burning of
forest understories and litter was traditionally con-
ducted on a one to five year basis, and settlers would
reburn pine stands almost as soon as enough fuels
had accumulated to carry a fire. Although major con-
flagrations do occur on longer rotations In the south-
east, historically southern farmers and fishermen had
seen numerous fires burn across the woods and mar-
shes, and managed to reduce the risk of a natural
disturbance they had observed and recognized. In
some weslern vegetation types, where fire rotations
may be 100 to 300 years, seltlers and developers may
have been less cognizant of the long lerm dangers.

in general. NPS fire protection stralegies have not
been coordinated with historic landscape planning, nor
are they included i relained righls agreements. Fuel
breaks have been constructed on the “suppression
model.” of narrow zones of cleared vegetation. often
forming abrupt boundaries with adjoining shrub or for-
est communities. To improve aesthetics. to conform o
historic landscape practices, and to reduce fire sup-
pression costs in case of a wildfire, fuel breaks should
be redesigned. Fuel breaks may be maintained by
expanding the lawn area around buildings or by return-
ing to historic types of lawns. This type of strategy
should be effective for historic structures on Cumnber-
land Island Mational Seashore, for example, where
plantation lawns had a live cak canopy and an open
understory with & grass sward and evergreen plantings
along lanes.

Reclamation of fields cr gardens, or extension of
these features to their historic boundaries can produce
visually appropriate fuel breaks. In cases where
reestablishing historic crops. such as cotlon, is not

conducted with the Tibet Institute of Plateau Biclogy.
(Corvallis, OR Gazette-Times, March 8. 1990}
]

A new quarterly journal, URSUS, is being launched by
the Narth American Bear Society. PO Box 928l Scot-
tsdale, AZ 85252-9846. The full color publication will
fealure articles by leacing biologists, naturalists, and
outfitters, and deal with questions such as “What effect
did the Yellowstone fires have on the bear population?”

%
EE]

In laboratory experiments performed cn gravel
refrieved from Alaska's Prince William Sound after the
Exxon Valdez spill, a biodegradable surfactant containing
a soap-like materia! secreted by Pseudomonas
aeruginosa bacteria removed three times the amount of
oil washed away by plain warm water - the method com-
monly used by cleanup crews there. Steven Harvey of the
U.S. Army Chemical Research, Development and Engin-
eering Center in Aberdeen. MD and his co-warkers report
the findings in the March 1980 Bio Technology.
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feasible, ancther type of vegetation, such as an open
grass sward, may be encouraged as a substitute vege-
tation type {with appropriate interpretation to the pub-
lic). Fuel breaks can be situated along historic fence
lines and actually used ¢ define the boundaries of an
historic site. Where fuel breaks around retained right
structures (including those on the Naticnal Register)
become part of lawn or field management schemes,
the holders of the retained rights may be willing to
continue to mow or otherwise clear the area them-
setves. thus saving the NPS persen time and funds,
Some luel breaks can be better cared for by park staff
responsible for cuitural landscape maintenance than
by fire suppression crews. Extension of lawns and
fields may. in some cases, require realignment of the
boundaries between natural areas and historic dis-
Iricts, and expansion of cteared areas in “historic
zones”. In all circumstances. a carefully documented
historic landscape study is a necessary prerequisite to
fire planning.

In the east. historic cultivars cr plantings rarely pre-
sent a hazard. The preference for broadleaved shrubs
and trees around buildings and for evergreen hedges
generally dees not increase fire nisk. Some species.
such as bamboo. may. however grow into thicksts.
When tnmmed back to their historic height or bound-
anies. such species usually do not form continuous
fuels ladders. Fire managers need to recognize that
fuels recduction efforts may accidentally remove or
damage historica} plantings of cultural significance or
of importance in conserving genetic diversity. Before
any vegetation removal is attempted, the positions of
plantings. borders, fences and all other historic land-
scape features should be determined and a fued reduc-
tion stategy chosen which protects key historic land-
scape elements.

In cases where original historic vegetation types or
management practices cannot be easily maintained,
vegetation conversion to more easily managed semi-
natural types may be considered, Around historic
structures, such as life saving stations. in the inter-
dune of the Outer Banks of North Caralina. for exam-
pie. scrubland might be converted tc grassland. and
maintained either by prescribec burning cr by her-
bicides. This would reduce fuel loadings. and allow
acess for fire management personnel and equipment.
In many historic settings. the abrupt boundaries
caused by standard fuel breaks could be “softened” by
expanding the width of fuel breaks and integrating
them into surrounding vegetation along waving or bro-
ken lines praviding natural looking scrub-grassland or
grassland-forest borders. The impacts of establishing
more easily managed semi-natural vegetation as a
buffer between natural and historic districts need fur-
ther investigation.

incorporating fire prevention and suppression strat-
egies into historic landscape management plans will
provide better and more visually pleasing fuel breaks
for historic structures. Further communication between
fire ecologists. natural resources managers and cul-
tural resources managers can optimize fire prevention
strategies and lessen the chances of loss of irreplace-
able historic resources.

Bratton is Coordinator of the U'GAs NPS CPSU,
Athens, GA 30602,









Do Parks Make Good Neighbors? (continued from page 19)

park has caused land and housing costs Lo rise abnor-
mally bigh. Finally. respondents clearly believe that the
highlevel of visitation to the park causes traffic conges-
tion with which local residents must contend.

The majority of items explored were perceived to be
shightly-to-strongly positively affected by the park. The
most clearly positive were avallability of recreational
and cultural opportunities. opportunities for jobs,
income of residents. and fire protection. Respendents
apparently recognize that the large number of visitors
aftracled to the park makes possible the provision of
opportunities for recreation. shopping and culiure
which could not otherwise be supported on the Island.
They also appreciate the econcmic benefits brought
about by a large infusion of park visitors and under-

Figure 4. Resident perceptions of the effacts of
Acadia NP - public service issues.

stand that these expenditures create jobs and income
in local communities. There is also an apparent belief
that the presence of a major unit of the National Park
System can enhance traditionaily local government
services such as fire and police protection.

Finally. a summary item. ‘general quaiity of life,” was
included in the questionnaire. The vast majority of
respondents felt the park had an overall positive effect
on their lives and on their communities.

Findings from this study indicate that. for the mast
part. parks can indeed be good neighbors. However,
two nates of caution are in order. First, it should be
emphasized that these findings relate to perceived
effects of the park. These perceptions may ¢r may not
be related lo real eflects, at least for some items.
Nevertheless, perceptions of local residents are impor-
tant unless they can be proven wrong empirically. Sec-
ond, although most items explored in the questignnaire
were perceived as positively affected by the park, the

Figure 5. Resident perceptions of the effects of
Acadia NP — overall quality of fife.

attention of the park managers should be drawn to the
issues perceived as negatively affected. Negative per-
ceptions should be corrected where they are believed
to be in error: action should be taken fo ameliorate
negative effects where possible.

Over the past decade it has become ciear that parks
are inextricably tied to lands outside their boundaries.
This issue has been framed primarily in terms of the
effects of these surrounding lands on park manage-
ment. This study illustrates that there is ancther side of
this i1ssue as well. Parks are clearly perceived 1o affect
surrounding lands. As the interconnectedness of pub-
lic and private lands is more widely recognized, it wil
be necessary for park managers to reach out beyond
the borders of their areas 10 deal successfully with
“external threals”. They.are likely to be more effective
inthis process il they are aware and sensitive to effects
they in turn have on surrounding communities.

Manning is a Professar and Chairman of the Schoct
of Natural Resources Recreation Management Pro-
gram at UVT, Burlington.

In the Next Issue

“Investigations of the Malaspina Glacier,
Wrangell-St. Elias NP&P, Alaska,” by Bruce Molnia
and John Jones; “Peregrine Falcon Research in
the Yukon-Charley Rivers Naticnal Preserve,
Alaska,” by Skip Ambrose and Steve Uivi; “The
Cumberiand Istand Cotton Mouse.” by James
Boone. Joshua Laerm and Michael Smith; “Great
Basin Naticnal Park: A Cnsis in Vegetation Man-
agement?” by Raymond Jaindl. Lee Edelman,
Wiliam Brock and Boyd Eyelich; “Native Brook
Trout Restoration in Great Smeky Mountains NP
by Stephen Moore and Gary Larsen; “Naturat
Resource Management at Coloniai NHP." by
Chuck Ratkind; “A Sea Urchin's Response to Mass
Martalities.” by Don Levitan; and "Visitor Services
Project.” by Dana Deolsen.

In addition. the Fall issue wilt include a separate
section on the NPS Globat Change Project plans.

Black Canyon
Grazing Plan

Black Canyon's grazing management plan
was implemented in 1989. Grazing was
authorized in 1884 as part of the Monument’s
legislative expansion and land acquisition.
Under the clan. the Monument administers
allotments that include private. BLM, and
NPS lands. Cooperative agreements were
obtained so that a single plan. overseen by
Monument staff. would assure a cohesive
grazing operation. Current drought condi-
tions may test the durability of the current
plan and identify necessary changes.

A Superintendent Says

In the early years of the National Park Service Ste-
phen Mather dealt directly with park neighbaors. Frus-
trated with Great Northern's procrastination at remov-
ing a "temporary” sawmill in Glacier NP. Mather
assigned a trail crew to blow 1t up. Today, however. the
world is mere complicated; such “quick fix” solutions
are sure to generate moré problems than they solve,

Although metheds may have changed. the need for
interaction between parks and their neighbors has
grown. All of today's park managers and employees
need to expand their vision, knowledge and expertise
over the boundary fence and become directly involved
in the issues of nearby communities. We can better
preserve our national treasures by taking a leadership
role in protecting ecosystems, landscapes and water-
ways whetner ¢r not we own them, When we protect
the regicn from the adverse impacts of acid rain, we
protect our parks. When we help manage visitor
impacts on neighboring communities. we in fact man-
age visitor impacts within our parks. When we recog-
nize that parks are an integral part of the national and
international tourist industry. we can better articulate
why our parks are important inlocal and regional econ-
omies. When we emphasize that parks are educational
resources. increase their use for scnolarly pursuits,
lluminate thewr historical and scientific value, then we
establish the parks as unique and vital entities in the

communities in which they are located.

Acadia NP is intimately linked with the communities
of Mt. Desert Island. Dr. Manning's study has docu-
mented and illuminated many of these relationships.
We are reassured that Acadia 1s perceived as a good
neighbor In many ways. However, there is room for
improvement. Since completion of this study we have
worked in several ways to further improve our relation-
ships with surrounding communities. A few samples
include:
= Qur general management plan leader has moved to

the park making a long term commitment to learn

and understand park issues and their implications
on the region's economy and quality of fife.

« The park’s adviscry commission {which has repre-
sentation from 10 towns as well as state and federal
appointees} has beendirectly involved in the general
management plan process.

« The park participates actively in the Mount Desert
Isiand League of Towns (comprised of the managers
of the four communities on Mount Desert Island and
the Superintendent of Acadiat. The League has
identified five problems of 1slandwige significance
and is acting cooperativety to seek solutions. These
oroblems include solid waste management. afford-
abie housing. property tax relief, reqional planning.
and waler resgurces.
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+ The park actively serves on the University cf Maine
Forest Resources Research Advisory Commissiaon,
which sets the agenda for the University's resource
management and wildlife research programs.

The park serves on the Eastern Maine Development
Commussion Tourism Adviscry Council which devel-
ops recommendations on tourism management
issues for eastern Maine.

The park helped in establishment of monthly infor-
mal breakfasts with the Superintendent. President of
the College of the Atlantic. Director of Jackson Labo-
ratories, Superintendent of public schools, Coast
Guard Base Commander, Directar of Mount Desert
Island hospital. and the four town managers.

A number of park staff serve on selected municipal
conservation and planning commitiees.

»

Based on our experiences | can report both prom-
ises and pitfalis as & result of increased interaction with
surrounding communities, The effort may tax one’s
nervous system. strain financial and staff resources.
and encourage accusations of “federal interference.”
However it can also add vitality and excitement to an
organization's blood that some feet has grown tnin
Ultimatety. it is the only way to ensure preservation of
Acadia NP and Mt. Desert Isiand as wel:.

Jack Hauptman, Superintendent
Acadia National Park







Vegetation Restoration Planning at
Lincoln Boyhood National Memorial

By Noel B. Paviovic

Many NPS units were created in the 1960s and 705
from a mcsaic of natural communities and man-
preduced landscapes. The 200-acre Lincaln Boyhood
National Memcrial (LIBO). Spencer County. Ind.for
example. was amalgamated n 1962 from a mosaic of
reforested land, old fields and abandoned homesites.
In 1984, | was as«ed by Mike Ruggiero, then Midwest
Region Chief Scientist. to conduct a study of what the
vegetation was like when the Thomas Lincoln family
arrived there in 1816.

The project was motivated by the park's manage-
ment goal of re-establishing the historic scene. Here
Abraham Lincoln spent most of his childhood and suf-
fered the loss of his mother, Nancy Hanks. from "milk
sickness.” We were to compare and contrast the 1816
vegetation with existing vegetation and recormmend
how the park could recreate similar community types.
Aranking system was developed ta assist in the prior-
tization of management activities. Unlike historical and
cultural parks in the east. there were no records thal
would allow the recreation of a historically accurate
landscape scene.

We used the 1805 General Land Survey Notes 10
examine the preseftlement forest cover surrounding
the land that was to become LIBO. We sampled the
existing vegetation, using 52 strabfied random 1:10th
hectare plots throughout the park. All trees were identi-
fied and measured for diameter at breast height and
shrub species were counted In a nested 1 20th hectare
plot. Herbaceous frequency was quantified based on a
systematic sample from 10 quadrats within each plot.

Classification Problems

Indirect gradient analysis and cluster analysis indi-
cated a diverse type of commurities bearing little rela-
lionship 1o topographic moisture gradient position.
Consequently, the stands were classified relative to
compasition and past histary and included bottomland
and upland old figlds, successional forest. upland old
growth forest, mixed mapletulip-tree forest (planted in
the early 1900s) and abandoned homesites. Additional
management research examined the possibility of tree
planting in abandoned land and methads for eliminat-
ing Japanese honeysuckle.

Witness tree composition was examined across a
topographic gradient and revealed the landscape was
dominated by variants of oak-hickory forest. Based on
these findings. along with soil and ecalcgical informa-
tion, Lincoln Boyhood was judged to have three types
of oak-hickory forest. 1. bottomiand forest. 2. mesic
mixed forest, and 3. upland forest. The bottemlands
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Map of existing vegetation at Lincoln Boyhood National Memorial.

and flatwoods had a mixture of pin oak, bitternut
hickory. red maple. sweet gum. red elm and sycamore
and river birch along stream courses. North facing
drainages had a high diversity of mesic species,
including white and black oak, black walnut. bitternut

Purple Loosestrife (continued trom page 21)

lime resistance becomes a concern.

Qur monitoring the effectiveness of herbicide control
on loosestrife and associated native wetland vegela-
tion within the park involves permanent plots that are
rephotographed each year. Photographs were taken in
August 1988 prior to and after treatment and each
August thereafter at Kecs Kove and Rantas Bay.

Since August of 1988, we have sprayed ail
loosestrife slands in the park and vicinity three times,
Although the areal extent of the infestation is
unchanged. we have reduced the density of plants by
95 percentin the park’s wetlands. The age structure of
these stands also nas been altered dramatically

Instead of flowering plants that are three to six years
old, the vast majority of flowering plants during the third
spraying were one year old. By spraying twice a sum-
mer, until the seed source is used up, we will be able to
prevent loosestrife from setting and disseminating any
seed in these infested areas. As loosestrife’s seed-
bank becomes exhausted. we should see a dramatic
reduction in the areal extent of the infestation, as well.

Far more detailed information about our program, a
copy of the park’s Purple Loosestrife Contral Plan may
be had by calling (218) 283-9821 or FTS 780-5466.

Benedict is a Resource Management Specialist at
Voyageurs NP

2

and shagbark hickcry and white ash, with an under-
story of dogwood, pawpaw, and spicebush. Such diver-
sity was probably maintained by protection from fire
and moderation of droughts. Uplands were dominated
with white and brack oak. shagbark and pignut hickory
and an occasional white ash. More exposed sites had
mare biack oak and some individuals of post oak. The
typical understory contained dogwood. redbud. and
black haw.

Two Remnants Survive

Sampling of the existing (1985) vegetation reveated
two remnants of the presefilement vegetation. Sur-
rounding the highest point in the park and the Nancy
Hanks Lincoln cemetery is a remnant oak-hickory for-
est. This old growth forest refained its canopy com-
position and structure: however past grazing (hogs}
had nearly eliminated the characteristic spring
ephemeral gecphytic herbs. The latter conclusion was
based on the abundance of jack-in-the-pulpit and
Continued on page 23



Island Horses’ Genetic Diversity Evaluated

By Susan Bratton, Robin Goodloe
and Robert Warren

Unlike most species of feral animals in NPS areas.
free ranging horses have been considered a potential
historic resource. For the bamer islands along the
Atlantic coast, tales of Spanish mounts washed ashore
from shipwrecks dominate the popular literature on the
origins of the isolated herds. The management of
island equids has long been controversial. The horses
themselves are very popular with park visitors, Feral
equids can. however. become campground pests or
endanger people who expect them to behave fike pets.
The larger popuiations, such as that on Cumberland
Island, GA, heavily utilize native marsh and inter-dune
vegetation, which can encourage local soil erosion via
crazing and trampling. Maintenance of “historic”
horses may thus conflict with other natural resources
management objectives.

In 1986 and 1987, a research team from U/GA.
Athens. collected blood samples frem feral horses on
Cumberland Island National Seashore. and Cape
Lookout National Seashore {Shackleford Banks). NC.
by immobilizing adult animals with etorphine hydro-
chloride and xylazine hydrochloride. {Initiaf attempts at
immobilization resutted 1n two deaths due to capture

myopathy. This problem was corrected by administer-
ing sodium bicarbonate — physiological sclution intra-
venously to animals while they were immobilized.) The
team also collected blood from ponies on Cape Hat-
leras National Seashore (Ocracoke Island) and from
Chincoteague National Wildlife Refuge on the south-
ern end of Assateague [sland when the animals were
corralled for annual veterinary care. Samples were
sent 10 the laboratory of Dr. E. Gus Cothran in the
Department cf Veterinary Science. University of Ken-
iucky. where standard starch gel and polyacrylamide
get electrophoresis were used 10 assess genetic vari-
ability at 10 enzyme or protein loci. In addition. red cell
alloantigens at six blood group loci were detetted
using standard immunclogical procedures. These
types of analyses had already been performed for
many breeds of domestic horses. so genetic resem-
blance between populations could be easily deter-
mined.

The study locked first at measures of genetic diver-
sity including heterozygosity and the number of alleles
per locus. All 16 loci analyzed were polymorphic in at
least one of the populations, and 10 were polymorphic
for all of them. The samples from Assateague Istand
had the greates! degree of polymorphism. The four
island horse populations tended to share the same

Lincoln BoyhOOd VEQEtation {Continued from page 22}

green dragon. both species having foxic calcium oxa-
late (a deterrent to hogs), and poison vy and the fact
that the Lincolns had hogs. The forest showed no
evidence for selective cutting of the overstory. Unlke
the surrounding communities that were pastured in the
19th century, this stand lacked rank growth of Jap-
anese honeysuckle. The cther remnant was a small pin
oak and bitternut hickory flatwoods at the western
edge of the park. This remnant forest and xeric west-
facing successicnal forests were simiar in composition
to presumed presetilement stands.

By the turn of the century, ail the land surrounding
the old growth forest was used for pasture. During the
late 1920s or early 1930s a large portion of LIBO was
reforested by the Civilian Conservation Corps. Plans
indicated the intent of planting a wide variety of spe-
cies. however the existing stand composition has low
species diversily and fails to represent a natural com-
munity for this region. The averstory 1s a mixture of tulip
tree and red or sugar maple. Sugar maple and tulip tree
were introduced to the area at this time. The majority of
the other forest types failed to compare with natural
communities due to the predominance of shade toler-
ant and fire infolerant mesic species (such as red and
sugar maple). the absence of oaks and hickories, the
lack of herbaceous cover. and the ubiquity of Japanese
honeysuckle.

Critical Management Issues

Critical management issues identified included the
abundance of Japanese honeysuckle, vegetation iner-
tia in abandoned homesites caused by exolic perennial
lawn grasses, absence ol 0aks and hickories in the
majority of the planted forests. the invasion of sugar
maple and 1o a lesser extent {ulip-tree into the old
growth forest and the low abundance or absence of
spring ephemeral herbs. Prescribed burming in some
sections of the park may eliminate the invasion of
shade tolerant and of fire sensitive tree species.

Management experiments to eliminate Japanese hon-
eysuckle demonsirated that efforis may be most suc-
cessful under a forested canopy where prolific growth is

absent. Use of glyphosate may also eliminate the few
herbs present in these anthropogenic communities,
unless it is applied in the fall after herb die back. Tral
plantings of spring ephemeral herbs indicated that ground
cover restoration is possible. Glyphosate was shown 10
reduce the cover of exotic perennial grasses in oid lawns
and allow invasion of successional herbs. Although the
herbicide fails to kill alf of the grasses. a somewhat natural
successional process has been initiated.

Cak trees (black. white and pin) that were planted in
the old field showed deer browse. which may be why
old field succession has been so slow. During the final
sampling, seedlings of shingle cak were found and the
presence of these was taken as a positive sign for
natural establishment of large-seeded tree species.

Restoration pricrities were based on a quasi
quantitative numerical ranking system divided into
the following categories: ecological significance,
historical significance, relative restoration cost,
urgency for and practicality of restoration.
Although all categories were given equal weights,
they could be weighted to give certain categories
greater importance. Stands given high priority
include the upland old growth ferest and the bot-
tomland forest.

Forest restoration to approximate the presettlement
vegetation at Lincoln Bayhood will require a long-term
concerted effort of management. Restoration will
require innovation, creativity. and monitoring. Failures
may be expected. Those attempting to achieve the
vision of an approximate oak-hickory forest should not
be discouraged by failures and setbacks. All such
efforts will contribute to our knowledge of community
restoration.

Copies of the 106-page report may te obtained from
the Superintendent. Lincoln Boyhood National Memo-
rial. Lincoln City. IN 47552,

Paviavic. is Biostatistician for the Research Division
at Indtana Dunes Nationa! Lakeshore, IN. His exper-
tise is in experimenital design, statistical analysis, and
plant population ecology.
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precominant or fixed ailele at each locus and these. in
general, corresponded 10 the predominant allele in
domestic horses. All allefes identified had aiready
been reported for domestic harses, implying the barrier
island herds did not possess any unique genetic mate-
rial found only in feral populations.

The results also provided little evidence of in-
breeding. No significant deficiency in mean multilocus
heterozygosity was apparent. although the mean num-
ber of alleles per locus in some feral herds was slightly
lower than the mainland breeds. This. however, may
have been the result of small sample sizes. The
Assateague Island sample produced 74 of the 95
alleles known to occur at the loci analyzed. which
suggests the Assateague Island herd is quite genet-
ically diverse and harbors a high proportion of all
domestic horse alleles.

The grealest genetic similarity among the istand
populations was between the Assateague Isiand and
Cumbertand Island populations, although there is no
historic evidence o suggest they arose from common
stock. When compared to domestic breeds, Cumber-
land Island horses were similar fo Tennessee Walkers.
while Assateague Island ponies were similar to
Belgian workhorses and Shetland ponies. Since indi-
viduals of the latter breed were introduced into the
Assateague Island population in the early 1900s. the
similarity is not surprising. Comparison to other breeds
suggests the island horses do not represent a unigue
gene pool from a common ancestral strain. nor are
they more similar to ane another than they are to
various domesic horse breeds.

From a managerial perspective, the data indicate
there is little reason to treat the barrier island
horses as a unigue or valuable genetic resource
and little evidence that any of the herds representa
specific historic Spanish bloodline. This conclu-
sion is supported by park records and oral history.

Efforts to outbreed and improve the coloration in the
Assateague Island herd resulted in the introduction of
Shetland ponies in the early 1900s. More recently. two
Spanish barb stallions and 40 western mustangs were
released on the island. On Hatteras Island there have
been similar infusions of Thoroughbred. Arabian.
Quarter Horse and Spanish mustang blood. The ongi-
nal Cumberlanc Island stcek included saddle horses,
circus haorses, and western mustangs released in the
1920s as well as more recent arrivals, such as an
Appaloosa stallion. whose progeny may still be seen in
the wilderness area. The horses on Shackleford Banks
probably derive primarily from stock brought to the
island after the 1899 hurricane. and may be a mix of
Hatteras Island animals. Quarter Horses. Tennessee
Walkers and other breeds,

Although free range horses and ponies have been
present on some of these islands since the coionial
period. the present genetic composition of the herds
does not appear to derive solely from relict earty Span-
ish or English releases, but rather is the product of
breeding activities conducted over the years by island
residents. The Cape Hatteras horses. in fact, have a
close genetic resemblance to Standardbred horses. a
breed that developed in the United States in the late
17th and early 18th century. It would. in fact. be difficult
to select the herd that is the most historic. All have
recent genetic additions, and at least two (Shackleford
Banks and Cumberland Island} may derive primarily
from post-1900 introductions.

It feral equids remain on the coastal barrier islands

Continued on back cover
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Horses' Genetics {Continued from page 23)

(the decision presently is made on a park-by-park
basis). it would be desirable to maintain the popula-
tions at ag small a size as possible to prevent vegeta-
tien damage. If the population is too smail. howaver,
and is isclated from other potential sources of new
genetic material, in-breeding will result, which in turn
reduces population viability. Estimates based cn pre-
sentsexratios and harem compesition for Cumberland
Island predict that lo maintain an effective population
size of 50 animals. the total pre-foaling population must
nimber about 80 animals. A study of feral impacts on
saft marsh, conducted by the University of Georgla
CPSU, suggested a vegetation carrying capacity of 45
to 75 animals. Adjusting for diiferences in harem size. a
similar projection for Assateague island National Sea-
shore suggests a herd of about 100 animals is suffi-
cient.

Regulated breeding and continued reintroduction of
stock have maintained genetic diversity in the pony
population at Cape Hatteras National Seashare, which
stands currently at fewer than 30 animals. Further
introductions prabably will be necessary, and probably
should be conducted with other island ponies. The
same type of strategy would be appropriate for
Agsaleague Island. Animals should, if possible, be
from other island habitats and from populations with
differing gene frequencies. Since the harses of Cum-
berland Island and Shackleford Banks are of relatively

recent and very diverse origin, the use cf maniand
stock for outbreeding would be appropnate. and was a
management technique utllized by island residents
prior to park designation.

Genetic svaluation should be conducted prior to
determining management strategies for feral animal
species (or cullivated plantsj assumed 1o be of histonc
significance. Genetic data may be used to determine
the probable history of a poputation. its refatianship to
other populations, and the degree of in-breeding it may
already have experienced. Genetic evaluation also
adds scientific objectivity 1o potentially emaotional
1ssues such as the management of feral equids. Many
fechniques, such as electrophoresis, previously used
only by a few progressive researchers now are widely
employed and comparative data bases may already
exist for domestic breeds or cultivars. These methods
also are appficable to projects concerning endangered
species with very imited or1sclated populations and
may be valuable in the course of population recovery or
reintreduction projects.

The final repert from this project has been submitted
to the Journal of Wildlife Management for review. Fur-
ther information is avallable from Robin Goodloe at the
University of Georgia, Athens.

Brattor 15 Coordinator of the UiGAs NPSICPSU;
Goodloe and Warren are with UiGAs School of
Forestry.
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