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The National Biological Survey:
Opening Day

By Dr. F. Eugene Hester

In the last issue [see Summer 1993] I
explained the concept behind the creation of
the Nauonal Biological Survey (NBS), a
non-advocacy biological researchand inven-
tory agency in the U.S. Department of the
Interior. Oct. 1, 1993 is the date scheduled
for NBS’sopeningday. The NBS Implemen-
tation Task Force continues to work energet-
ically to ensure the transition is smooth,

Earlier this month, Assistant [nterior Sec-
retary for Fish and Wildlife and Parks George
Framptonasked me tocontinue on with NBS
after October 1 as Deputy Director. It is an
honor I gladly accept.

NBS becoming a bureau on October 1,
however, depends on several steps involving
the Congress and the Secretary of the Interi-
or.

Todate, three NBS autherizing bills have
been introduced—two in the Senate and one
inthe House. None of the bills was voted on
by Congress before its summer recess; how-
ever, Congressional leaders have been sup-
portive of the NBS, asreflected in the House
vote acton and Senate Comunittee mark up
of the FY94 NBS budget.

Since budget authority is expected —even
if a Continuing Resolution should be opera-
tive on October 1- Secretary Babbitt will be
abletoestablish the NBS througha Secretari-

al Order. While the Secretary is cooperating
fully with Congress, autherizing lcgislation
is not required for the new bureau to open its
doors.

So what will be the picture on October 1,
when NBS formally begins operation? For
scientists in universities, research centers,
and in the field, the picture will look very
familiar. In fact, for most of FY94, the
picture may be nearly indistinguishable from
the cuarrent one. While more than 1,700
employees will be transferred administra-
tively fromother Interior bureaus tothe NBS,
not one person has been identified who will
have to undergo a geographical move that
wouldinvolve achange of residence. Nearly
all available positions within the new bureau
are expected to be filled through the lateral
transfer of employees within programs being
moved. We are expecting that it will be a
number of months before the Eco-regional
Offices are established as well.

It is a rare occurrence in the career of a
federal employee to have the opportunity to
participate in the creation of a new agency.
This is an exciting time for everyone in-
volved in this process, and a promising time
for improving our understanding of ecosys-
tems through research, inventory and mon-
itoring, and informaton transfer.

For some further thoughts on NBS, see page 31.
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New Natural Resources Directory
Available on Discs

Anew Natural Resources directory, indisc
form, is now available, providing the latest
(and casily wpdatable) information on all
National Park System sites identificd by the
Regions as having significant natural re-
sourceactivity (the approximately 250“1&M”
parks). A soltware manual that comes with
thedisc describes the system, its rationale, its
components, its mainlenance, its various
uses, and how to submit changes in the
system’s information as such changes are
needed.

The manual is in WP5.1 and conlains
information on ali natural resourec-connect-
ed personnel by Regions. Abby Miller,
Program Coordinator for the NPS Associate
Director of Natural Resources, notes that
“there are a [ew missing perscns due o
nonresponsiveness to requests for informa-
tion.” She further notes that “researchers
seem to be disproportonately among the
missing.”

Field personnel who wish to be listed and
have not yct responded may remedy this
situation by contacting their Regional Re-

Restoration of Estuarine Tidelands

of tidal circulation. evaluation of marsh veg-
cwation and productivity, compositicn of in-
faunal and cpibenthic inverichrate commu-
nities, and establishment of rates of sediment
accretion.

Evaluation of functional attributes will
include assessments of hydrologic function
and water quality, estimation of food chains
support, and development of breeding habi-
tat and forage areas for fish and wildlife. The
temporal trajectorics of habitat recovery will
be identified during thec moniloring process,
and recommendations for remediation and
enhaneement will be developed.

Benefits for Coastal Wetland Elements

Construction of dikes and levees has been
the most widespread and destructive activity
leading to loss ol estuarine channels and
intertidal marshes in the Pacific northwest
(Boulcand Bierly, 1987; Frenkel and Morlan,
1991; Simenstad and Thom, 1993). Estua-
rine wetlands have becnidentified as tempo-
rary residence areas for juvenile salmon, and
estuaring channels within South Slough
NERR currently support limited populations
of Coho, Chingok, Chum, and sea run Cut-
throat trout. These anadromous fish are
considered sensitive specics throughout the
southern Oregon coast by the OR Dept. of
Fish and Wildlife (UDFW, 1992). The
WTRP will provide valuable temporary res-

[

source Management Chiefs and providing
the information needed. Washington Office
(W ASQO) personnel and organizations who
are not presently listed may contact Jon
Paynier in Miller’s office [(202) 208-4640]
for inclusion.

The NPS Natural Resource Personnel Di-
rectory Sofiware is a dBase ITI+ data base
system (Clipper-compiled) that allows auser
to produce the NPS Directory on his or her
local PC. The user can runa series of reports,
either to the screen or as a hardbopy paper
output. Many of the paper reports can bhe
quite lengthy. It is hoped that in most cases
the scrcen reports will provide the needed
information, thereby saving paper and space
on a shelf,

In addition te running the “canned” re-
ports that come with the software, users are
able to create their own formatted reports
using the STAFF.DBF file and a copy of
dBase ITT Plus.

continued from page 5

idence and feeding habitat for juvenile salm-
on, and will emphasize practical implica-
tions for salmon resource management and
habitat protection.

In addition to benefiis for anadromous
fish, restoration of tidal circulaton within
the Winchester Tidelands also will increase
habitats for local populations of threatened
plants and migratory shorebirds. The South
Slough NERR also provides critical year-
round habilat for several sensilive species
including Bald Eagles, niver otters, black
bears, and cougars; habitats within South
Slough NERR are used on a temporary basis
by Peregrine Falcons, Long-beaked Curlew,
and several other migratory shorebirds.

Benefits from the Winchester Tidelands
Restoration Project will include documenta-
tion of resource benefits and changes in
habitat quality that result from tidal restora-
tion. Information developed will be used to
guide futurc cstuarine restoration efforts
throughout the Pacific nrthwest.

Common Issues and Qutreach

Restoration of tidal wetlands during the
WTRP wiil provide an informative example
of cooperative wetland conservation, resto-
ration, and management in the Pacific north-
wesl. The South Slough NERR is managed
as an estuarine nature preserve and special-
use area that is set aside for research and

Bajada Takes Prize

Bajada,the newsletterproduced by CPSU/
UA won first nier-up in the calegory
“internal color newsletier” in a nationwide
contest sponsored by the weekly publication
Government Computer News (GCN). Sev-
enty entries, all from government agencies,
had been submitied for 12 categories. Thisis
the first uime GCN has run this contest, and
the results have been reported successful
enough to repeat the contest next year. An
article reporting the results will appear in the
desktop publishing government supplement
of GCN September 13.

Interpretive Handout

Napier Shelton of the Washington Office
(WASQ) Wildlife and Vegetation Division
sends word of a “nice little interpretive hand-
out” titled “*Forests and Interesting Trces in
the National Park System,” now available
from the WA SO Public Inquiries Office in
main Interior, (202) 208-4747, (Room 1013),
18th and C Sts. N.W., Washington, DC
20240. The 10-page piece was produced by
the Wildlife and Vegetation Division in re-
sponse to requests from Public Inquiries and
was sent also to selected National Parks.

education. South Slough NERR is opcrated
as a partnership between the Oregon Divi-
sion of State Lands (ODSL) and the Nanonal
Occanic and Atmospheric Administration/
Sanctuaries and Reserves Division (NOAA/
SRD). Successful implementation of the
WTRP and identification of effective tech-
niques to accelerate recovery of cstuarine
habitats and functions will aid in the cam-
paign torestore degraded estuarine tidelands
throughout the Pacific northwest.

Rumrill is a Research Scientist and South
Slough NERR Research Program Coordinator;
Cornu is a Wetland Planner with the Oregon
Division of State LandsiSowth Slough NERR.
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Nine additional amphibian species have
occurred in the Verde Valley historically or
haverangesthatinclude MOCA buthave not
yetbeen found. Ofthese, (the tigersalamander,
Southwestern toad, Great Plains toad, red-
spotted-toad, Sonoran Desert toad, Southern
Spadefoot, possibly Northern leopard frog,
Lowland leopard frog, and the Chiricahua
leopard frog). the Chiricahua frog and the
tiger salamander are listed by Arizona as
threatened species and the Northern leopard
frog is a candidate specics for listing.

The CPSU also is conducting a leopard
frog survey in GLCA along the Colorado
River corridor below Glen Canyon dam.
Leopard frogs first were found in thisarcain
1992 by GLCA Resource Management Divi-
sion and CPSU/NALU staff. In a follow-up
survey in carly June 1993, biologists from
thesc units found an isolatcd but stable breed-
ing population of Northern leopard frogs,
located in a natural spring and run-off arca
not contiguous with the Colorado River un-
der existing water flow regimens from the
dam. The water in the breeding pools i3
warmerthan that of the adjacent rver, and no
predatory fish were found. These factors
undoubtedly have allowed this leopard frog
population to remain healthy despite dra-
matic changesin temperatre and flow of the
Colorado River. No satellite populations of
dispersed lcopard frogs have been found to
date, but an additional survey will be con-
ducted later this year.

The CPSU will continue cfforts o gather
information on amphibian populations on
the Colorado Platean, including analysis of
existing information in park inventory and
monitoring databases,and coordination with
other agencics, including the two regional
working groups of the IUCN/SS5C’s Declin-
ing Amphibian Populations Task Force.

CPSU bivlegists will continue the
Montezuma Casltle inventory and monitor-
mg program until 1995; will conduct addi-
tional surveys for leopard frogs in the Grand
Canyonarea; and will be compiling informa-
tion on the historical distribution of regional
amphibian species. The CPSUwelcomesany
information about amphibian populations
on the Colorado Plateau and in return will
provide information and assistance for im-
plementation of 1&M programs to interest-
ed managers.

Erika Nowak,

Biological Technician-Herpetology
CPSUINAU, P.O. Box 5614
Northern Arizona University
Flagstaff, AZ 86011
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Can We Afford Biodiversity?

In view of the Nauonal Park Service’s
preservation mandate, the question of
whether or not we can afford biodiversity
may appear W0 be rhetorical. But as
scientists learn more and more about the
habitat requircments of the myriad spe-
cies still extantin North America, the cost
of maintaining species richness—begin-
ning today and extending into the unfore-
seeable futurc—mounts to confounding
proportions. Mounting pelitical resis-
tance and shrinking preservation budgets
may have a lot to do with how the emerg-
ing controversy plays itseif cut.

The June 25, 1993 issue of Science de-
votes its News & Comment section to a
picce entitled “The High Cost of
Biodiversity.” Its authors, Charles C.
Mannand Mark L. Plummer, describe the
plan to protect North American
bicdiversity that emerged from the sev-
enth annual mceting of the Society for
Conservation Biology, held Junc 11 at
Arizona State University in Tempe. This
dramatic proposal, labeled the Wildlands
Project, calls for nothing less than the
resettling of the entire continent-"the
most ambitious proposal for land man-
agement since the Louisiana Purchase of
1803.”

Even the dedicated faithful (*a mix of
Oxford cloth and Birkenstocks, with a
preponderance of male facial hair™) greet-
cd the design with gasps. It calls for a
network of wilderncss reserves, human
bufferzones,and wildlife cormidors stretch-
ing across hundreds of millions of acres-
-as much as half of the continent. The
long-term goal of the Wildlands Projectis
the transformation of the United States
“from a place where 4.7% of the land is
wildemess to an archipelago of human-
inhabited islands surrounded by natural
areas.”

Ecologist Reed F. Noss, editor of Con-
servation Biology and one of the plan’s
architects, called it “a vision of what this
continent might look like in 200 years if
we can reduce the scale of human
acinvities.”

Wild as the notion may seem, Mann
and Plummer report that the principles
behindithave been endorsed by scientists
of stature including Edward O. Wilson of
Harvard, Paul Ehrlich of Stanford, and
Michael Soule of the University of Cali-
fornia, Santa Cruz, who view the ap-
proach as the logical follow-up to the
reserve design underlying the proposed

Northwest spotted owl reserves. One
prominent ecologist who asked not to be
named acknowledged that the plan*scems
nuts,” but added that when you think
about it, it is more or less where the
science is pointing.

The color maps that accompany the
Science article show how the plan would
affect coastal Oregon and Florida. Color
coding shows core areas, corridors, and
buffer zones that would protect not just
spotted owls (in Oregon) and panthers (in
Florida) but a host of other species—from
charismatic 10 microscopic.

The article explores the controversy
surrounding the conceptof corridors, ques-
tioning their efficacy on the one hand
(data is scanty as to their actual use) and
proposing on the other hand thatrelative-
ty little use “may be enough”if one or two
individuals a decade manage Lo migrate
and add new genes (o a stagnant pool.

NPS ecologist Craig Shafer, author of
Nature Reserves: Island Theory and
Conservation Practice, is quoted as hav-
ing some doubts about the numbers on
which the Wildlands plan is based, but as
contending that the whole package—-core
reserves, buffer zones, and corridors—is
needed for complete protection. “For
every line of analysis,” Shaffer said, “the
weather vane is peinting in the same
direction ... toward needing a network in
the landscape.”

Deborah Jensen, the Nature
Consevancy’s dirsctor of conservation
science, commented “drily” that “this
wholcbusincssabout wildnessbeing fierce
i5 a male thing” and disagreed with the
plan’sdecision to begin with present wil-
derness areas (“often spectes-poor’”) in-
stead of focussing on areas of maximum
biodiversity and preserving those first.
Mann and Plummer spent one paragraph
alluding to the hue and cry that would
inevitably go up if the plan were 0 be
sprung as a whole on the political scene.
Dave Redmond, press secretary to Rep.
Bob Smith (R-Or), who has introduced
legislation to scale back the Endangered
Species Act, warned that “the people who
would be impacted by such reserves are
absolutely terrified by them.” Politically,
Redmond said, the plan*is justundoable.”
If such a plan is the only way 10 preserve
biodiversity, then said Redmond, some
biodiversity willhave to go. “Thatis what
we are facing.”

Jean Matthews, Editor




Paleoecology of Late Triassic
Metoposaurid Amphibians:
Evidence from Petrified Forest National Park

By Adrian P. Hunt, Vincent L. Santucei and William P. Wall

The Late Triassic (235 to 208 million
years ago) was a Lime of major change in the
terrestrial ecosystem. Archaic animals, that
had dominated the land during the Laie
Paleozoic and earlicr Triassic (¢.g. therap-
sids, temnospondyls), dwindled or became
extinct and the major groups preeminent in
the later Mesozoic and Ternary (c.g. dino-
saurs, mammals, pterosaurs) evolved and
diversified. In Nonh America, the last of the
temnospondyl amphibians are members of
the family Metoposauridae (Figure 1). The
paleoccology of this family hasreceived little
study.

One of the best places to study the paleo-
ecology of metoposaurids is at Petrified For-
est NP (PEFQ), Abundant specimens col-
lected inthe park can be studied to determine
the paleoecological context of these ancicnt
amphibians. Metoposaurids at PEFO arc
found in the Blue Mesa (lower) and the
Painted Desert (upper) members of the Pet-
rified Forcst Formation.

Buettneria perfecta is a large species (2
meters long) with deep otic notches, a lacri-
mal thatborders the orbitand shortintercentra.
Apachesaurus gregorii is a small specics
(less than 1 meter long) with shallow otic
noiches and clongate intercentra. Buettneria
is common in the lower stratigraphic sec-
tons of the park and becomes rarer in the
upper member, whereas Apachesaurus is
rare in the lower member and
isrelatively more common in
the upper memnioei.

Paleoecologic informa-
tion regarding the Late
Triassic metoposaurs is
derived from three pri-
mary sources: sedimentol-
ogy of the deposits in which
metoposaurs are preserved:
morphological characteristcs;
and taphonomicassociations with
other fossil remains. Evalua-
tion of the dataavailable from
these three sources suggest
that Apachesauris probably
was morc terrestrial than
Buetineria.

The sedimentary deposits
containing Apachesaurus
vary considerably from those
sediments  in which
Buettneria remains are pre- e
served, Buettneria occurs
predominately in near stream
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facies. Those depositional cnvironments
include fluvial overbank and lacustrine de-
posits. Apachesaurus occurs frequently in
more terrestrial sediments formed as distal
floodplain deposits. Paleosol (fossil soil)
analysis provides supporting dala associat-
ing wetler near-stream facies and dricer ter-
restrial facies.

Comparing the morphology of these two
metoposaurs reveats a number of differences
thatindicate Apachesaurus was more terres-
trial than Buertneria. First, the deeper ace-
tabulum (pelvis) of Apachesaurus provideda
more effective ransmissionofhindlimbforce,
which is important for terrestrial locomo-
ton. Second, the vertebrac of Apachesaurus
arc clongate compared to other metoposaurs.
This elongation, coupled with a possible
reduction in number of vcricbrae, would
have given this animal a rigid backbone.
This pattern is characteristic of terrestrial
vertebrates where weight support is neces-
sary. Third, the lateral line system (pressurc
reccplors sensitive (o vibrations in water) is
reduced in Apachesaurus compared (o
Beutneria, Cranial and denial characteris-
tics, however, indicale that Apachesaurus
probably was an aquatic feeder. The low
cranial profile is suited to rapid jaw closure,
but the jaw muscles could not have gencrated
much force after clo-

sure. Thisfeeding patiern is characteristic of
fish-eaters. Homodont dentition, as seen in
Apachesaurus and other metoposaurs, alsois
commonly associated with fish-cating.

The taphonomic associations which co-
occur with Buertneria arc predominantly
composed of semiaquatic and aquatic fauna
{phytosaurs, lungfish). Apachesaurus often
is found in association with more terrestrial
assemblages of venebrates (dinosaurs,
rauisuchians, sphenosuchians). These asso-
ciated fossil forms provide additional infor-
mation on the palcoccology of these ancient
amphibians.

The Petrified Forest metoposaurs provide
useful information for interpreting the Late
Triassic environment in this region. The
oldest sirata in the park were laid down
during wet periods resulting in larger
lacusmine and fluvial systems. Thisenviron-
mentprovided Buettneria with suitablcopen
watcrhabitattoaccommodate ahighly aquat-
ic, large-size amphibian. The younger strata
inthe park indicate a drierenvironment with
more restricted shallow pools of water. The
morphological characteristics of Apache-
saurws were better adapted for movement
over land in this dricr and more patchy
environment.

Huni is a professor of geology at U,CO,
Denver;Santucciisapaleontologist andcurator
b at Petrified Forest NP Wallis a professor of

3 biologyatGeorgiaCollege, Milledge-
ville, GA.

Figure 1: Reconsmruction of the mctoposaund
Buettneria perfecta from the Late Tniassic

sediments of Perrified Forest NP. ({llustration
by R. McCrea)
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New Fossil Mammals Found at Florissant Fossil Beds NM

By Emmett Evanoff and Peter M. de Toledo

New discoveries of fossil mammals in
Florissant Fossil Beds National Monument
(NM) indicate that the Florissant Formation
is late Eocene in age, and correlates with the
Chadrom Fermation in Badlands NP.

Fossil mammals are rare in the Florissant
Formaticn and have been somewhat ambig-
uous age indicators. Previous to the recent
discoveries, mammals from the Florissant
Formation have included oreodens
{Merycoidodon), a horse (Mesohippus), a
mousc opossum (Peratherium), and an uni-
dentified rhinoceros. Of these specimens,
only the mouse opossum (Peratherium near
P huntii{Cope)yhasbeen described indetail
(Gasin, 1935). These mammals indicate a
Chadronian or Oreilan North American Land
Mammal Age for the formation. The
Chadronian and Orcllan arc now considered
10 be laiest Eocene and earliest Oligocene
age, respectively.

In June and July of 1992, aficld crew from
the University of Colorado Museum found
fossil mammal bones, including a piece of a
neck vertebru (rom a large brontothere, a
lower jaw of a Mesohippus (Fig. 1), bone
fragments from an oreodon-sized animal,
and bone fragments and isolated teeth from
asmall artiodactyl. These fossilsoccurred in
sandstones lateral to the main lake shales and
fluvial mudsiones below the level of the fossil
stumps.

Figure 1. Reconstucuen of the skeletons of a
brontothere and the horse, Mesohippus, showing the bone elements found in the summer
of 1992 (arrows) at Florissant Fossil Beds National Monument. Also shown is 2 mouse
opossumn m the bush (open arrow). The skeletons are drawn to the same scale, with the
bush representing a height of 1 meter.

The co-occurrence of a brontothere,
Mesohippus, and Merycoidodon indicates
that the Flonissant Formation was deposited
at the same time as the Chadron Formation
of Badiands NP, The Florissant vertebrate
fauna also include fossils of fish and birds,
and together they may suppiement

paleoenvironmental data provided by the
plant and insect fossils.

Evanoff and de Toledo are with the University
of Colorado Musewn, Boulder, CO,80309-0315.
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5th Wilderness Conference Addresses Changing Picture

The 5th Annual Intcragency Wilderness
Conference was held May 17-21 in Tucson,
A7, with 268 persons from NPS, FWS,
BLM, USFS, and numecrous universites,
attending. The program addressed three
major themes: (1) Wildemess Restoration:
Use of miniiauii. L0is In revegetation, (2)
Managing Willlerness, Cultural Resources,
and Cultural Diversity, and (3} Emerging
Chalicnges: Adjacent land uses, day use,
outfitters, and access for the disabled.

A pair of plenary speakers addressed each
theme. Thought and dialogue about wilder-
ness resioration focused on the minimum
1ools necessary o accomplish reintroduction
of extirpaled plants and removal of alien
species. Theneed forandlack of comprehen-
sive inventory and monitoring effortsindaily
wildemess management programs surfaced
repeatedly. One of the most widely-attended
sessions depicled the strong role trail main-
tenance staff can have in revegation activi-
ties, as well as redecing original losses of
vegetative cover and soil.

Fall 1993

Gary Machlis, (CPSU/U/ID) asserted that
viability of the wilderness concept may wanc
as demographic, social, and political change
sweepsthe country. This was underscored by
Hal Salwasser {U/MT-Missoula), who pre-
dicted that wilderness managers who view
their rolc as merely stewards of dynamic
ecosyslems may be overlooking important
actions NCCessary to manage or restore spir-
itual, religious, ecconomic, subsistence, so-
cial, or cultural values.

A conference handbook with the 70+ pa-
pers presented is available upon request from
Resource Management Specialist/Wildemess
Forester Alan Schmicrer via FAX 415-744-
3932 or ec:mail.

Alan Schmierer,

Conference Program Chair,
1993 Iteragency Wilderness
Conference Steering Committee

Roger G. Kennedy, Director
Eugene Hester, Associate Director for Nawral Resources,
National Park Service, U.S. Department of the Interior

Editorial Board
Gary E. Davis, Manne Research Scientist, Channel [siands NP

John Dennts, Biologist, Washington Office

James W. Larson, Ediworial Board Chair and Chief Scientist, Pacific NW Region
Harvey Fleer, Chief, Digital Canography, GIS Division, Denver, CO

Harold Smith, Supenniendent, Organ Pipe Cactus Nalional Monument, Ajo, AZ
Jean Matthews, Editor; 4150-A SW Faithaven Dr., Corvatlis, OR 97333

{503)y754-0263 or (503) 758-8503

Park Service FAX (503) 737-2668, /o Forest Resources
ISSN-0735-9462
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Book Review . :

Ecology and Our Endangered Life-Sup-
portSystems, by Eugene P. Odum, from The
Institute of Ecology, The University of Geor-
gia. Published by Sinauer Associates, Inc.
Publishers, Sunderland, Massachusetts. Scc-
ond Edition. 201 pp. (518,95 at the Northem
Anzona University bookstore).

Inthisrefreshing and very readable paper-
back book, aptly titled Ecology and Our
Endangered Life-support Systems, Eugenc
P. Odum unfolds and lays out his concepts of
Ecology. The principal theme of the book,
(and which is now one of the “hot” topics of
ecology), is that of integrating the relation-
ships between individual organisms, the
physical environment, and human society.

Thebasic preceptsare biological, but some-
onc only vaguely familiar with biological
terms and definitions could easily pick up
this book and rcad, cnjoy, and profit trom it.
Using the concepts of life support systems,
first introduced in the Prologue by a detailed
description [ 2 fhizht and life support
systems ¢f Apollo 13 (the spacecraft crippled
byanexplosion in 1970}, the readeriscarried
on a journcy to undersiand how the carth is
composed ot interlocking and interacting
systemsthatholisucally add uptomankind’s
‘life-support.” The developed, cultivated, and
naturalaspects of the landscape must interact
to support life as we know it now and in the
fuiure. Odum shows how these systems exist
atavaricty oflevels, from individuals through
populations and communities to the bio-
sphere on a global scale, and how they
interact synergistically.

Interestingly, one of the major compo-
nents Odum inserts into the ecological pic-
ture 1$ economics. a theme carried through-
out this book. He teels (hat the interface

‘Book Review continusd from pate 14

ing at the level of species, families, and
classes instead of at the level of breeding
populatons of individual species.

Becausc I have recently spent consider-
able time thinking about threatened and
endangercd species, Raup’s perspectives on
recent and ongoing extinetions were espe-
cially interesting. He suggests that “human
activities provide the first strike necessary o
reduce species’ ranges so that extinclion
from other causes is likely. Thus, current
concerns about endangered species are jus-
ufied becausc tic human species is produc-
ing first strikes regularly — first strikes that
naturc supplies only at intervals of millions
of years.”
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between ecology and economics 1s so strong
that the human population problem is prob-
ably cconomic, or perhaps political (but he
docs not emphasize any biological role), His
often repeated reason for the degradation of
species and theirenvironments are economic
pressures. Likewise, his solation for protect-
ing species and their cnvirons is economics.
This concept wili be an cver increasingly
important one for land managers trying to
deal with the impact of land development
contiguous to (and within) their managed
lands.

Energy 1saddressed as acommon denom-
inator of life on earth linking ecosystems Lo
econcmics. When a problem occurs—and
many problems are pointed out—Odum in-
sists that there is no quick fix. All three
components (ecology, economics, energy)
mustbeconsidered if any degree of long term
success is 1o be expected. Anexampleof one
ideais to use cnergy as a basis for evaluating
so called “worthless land’ in terms of cnergy
produced for the biosphere upon which we all
arc dependent. For example, under this sys-
tem one acre of udal estuary becomes worth
520,000i0550,000. Our real costof living is
not always accounted for in terms of money.
This gap in our decision making process
needs to be closed before the proper values
can be placed on our survival in the ecolog-
ical world.

Howcever, all the basics of Ecology are also
contained within this book —i.c., the food
webs, energy syslems, ccosyslems. Bul what
separaics this work from other ccology texts
is its slant o human influence. Many exam-
ples come from the impact of farming and
industry, vielding arefreshing blend of scien-
tific concepts and a dose of the real world.

As Malcolm W, Brown of the New York
Times Book Review wrole, this book is“An
eminently entertaining and informative read.”
[ especially recommend the book to those
interested in conservation biology and
biodiversity issues. Raup challenges us 10
consider time-frames greater than thosc
measured in human lifetimes, and tokeep an
open mind aboul causes of extinction.

Raup is the Sewell Avery Distinguished Ser-
vice Professor and a statistical paleontologist at
the University of Chicago. Other books by him
include The Nemesis Affair, alse published by
Norton.

Starkey is Research Biologist at the NPS/
CPSU, OR State U.

These examplesand others throughout the
book are presented clearly in diagrams and
then the same symbols are consistently used
throughoutthe book, Therefore, alldiagrams
are simplistic and easily understood with
consistently labeled inputs and feed-back
loops. Reference is made to widely read
magazincs such as Time, and at the end of the
chapters are excellent references with some
notes inserted by the author.

A recurreni theme in the book is the
contgntion that narrow ¢conomic theories
and policies dominating world politics are
major obstacles toachieving balance of non-
marketand market goods and services. Odum
contends that the 1992 Earth Summit, while
producing few meaningful agreements, may
haveopened pathways for futurccooperation
among nations and thercfore some hope for
the futurc.In the cpiloguc he states three
certainties as predictions for the future: 1.
human beings will continue to increase in
numbers; 2. We need to do something about
the fouling of our life support systems; and
3. Humanity will make a major and painful
transition in energy use as fossil fuels de-
crease. If we could summarize the essence of
this book in one statement it would be that:
only when ecology and cconomics can be
merged, and ethics extended to include envi-
ronmental as well as human values, can we
be optimistc for the future of mankind.

For someone wanling a purely biological,
“*hardcore’” scientific approach to ccology,
this book will be disappeintng. But, for an
introduction to ecology and a balanced look
at ecology as it is being influenced by man-
kind-—thisbook is a great starting point. The
book’s major value lies in Odum’s approach
that man isnotonly partof the ecosystem and
biosphere, but that he is a major factor and
driving force and must take some responsi-
bility for his influences. The material con-
tained within, and the approaches used by
this author, would be enlightening for any-
one from park superintendent, Lo resource
manager, Lo naturalist interacting with the
public.

Sandra G. van Riper and
Charles van Riper III
CPSUINAU, PO Box 5614
Northern Arizona University
Flagstaff, AZ 86011
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Regional Highlights

Pacific Northwest Region

A 1992 survey of spotted owls in Crater
Lake NP recorded a total of 29 owls in the
park—an unexpectedly high number that in-
cluded owls at an unexpectedly high eleva-
tion,

Most spotted owls occur west of the Cas-
cade divide, but four of the pairs found at
Crater Lake were on the east side of the park.
Also, although most spotted owis occur in
fairly low elevation old-growth coniferous
forests, sightings at CraterLake included one
at 6,550 feet—the highest at whicli a spotted
owl nest ever has been found.

The survey involved a cooperative team
effort among the Oregon Department of Fish
and Wildlife, the U.S. Forest Service, and
NPS.

Western Region

Arecentpublicationby Dr. LisaGraumlich
(Professor at the Laboratory of Tree-Ring
Research and Director of the Institute for the
Study of Planet Earth at U/AZ), “A 1000-
Year Record of Temperature and Precipita-
tion in the Sicrra Nevada”-Quaternary Re-
search, 1993;39:249-255), has attracted con-
siderable attention with its documentation of
extensive drought periods during previous
centuries. Summaries of her findings and
their possible implications for both park
ecosystems and Stale water supplics were
covered by local newspapersas well asby the
New York Times. Dr. Graumlich is a princi-
pal investigator on the Sierra Nevada global
change research program.

® %k %k

Research Scientist David Parsonshas been
asked Lo serve on an ad hoc committec on
ecosystem management by the Ecological
Socicty of America (ESA). NPS representa-
tion in such activities is critical in building
the credibility of NPS scicnce activities, Par-
sons notes, as well as in assuring the commit-
tee’s findings arc applicable to park issues.
Parsons also has been asked to serve on an
independent science team appointed to as-
sess the current status and management al-
tematives for old growth and associated cc-
osystems of the Sierra Nevada...a stody
mandated by Congress.

Parscns continues to serve on the board of
editors for the ESA joumal, Ecological Ap-
plications. The journal is interested in pub-
lishing more articles related to national park
resource 1ssues, and Dr. Parsons encourages
potential contributors to contact himat Kings
Canyon NP/Sequoia NP, Three Rivers, CA
93271-9700.
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North-Atlantic Region

John T. Tanacredi and Robert P. Cook of
Gatcway NRA at Floyd Benneut Field in
Brocklyn, N.Y ., are co-authors of two recent
papers; “Interagency Cooperation in Restor-
ing Freshwater Wetlands in an Urban Na-
tional Recreation Area,” published by the
National Institute for Urban Wildlife (Wild-
life Conservation in Metropolitan Environ-
menis, 1991, NIUW Symp. Ser. 2),and“Man-
agement Strategies for Increasing Habitat
and Specics Diversity in an Urban National
Park,” (Ecosystem Management: Rare Spe-
cies and Significant Habitats, NY State
Muscum Bulletin 471. 1990, pp 248-250.)

Tanacredi is either the sole or a partici-
pating author in the following six publica-
tions: “The effects of low doses of waste
crankcase oil on Melita nitida Smith
{Crustacea:Amphipoda),” in J. Exp. Mar.
Biol. Ecol 166(1993)39-46; “Naphthalenes
associated with treated wastewater effluents
in an urban national wildlife refuge,” Buli.
Environ. Contam. Toxicol. (1990)44:246-
253; “Is Commercial shellfish harvesting
compatible within an urban national wildlife
refuge?” Fresenius Envir. Bull. (1993)2:174-
178: “Secondary productionof theamphipod
AmpeliscaabditaMills and itsimporiance in
the diet of juvenile winter flounder in Jamai-
ca Bay, NY, Estuaries, (June 1992)15:2, pp
193-203; “Coastal zonc management prac-
ticesatan urban national park,” Envir. Mgmi.
Vol. 7, No. 2, pp 143-150; and “Natural
resource management policy constraints and
trade-offs in an urban national recreation
area,” from Proceedings Nail. Symp. on
Urban Wildl Conf. on Integrating Man and
Nature in the Metropotlitan Environment,
1986.

National Capitol Region

Theecologicalrejuvenation of Kenilworth
Marsh continues toprogressatapace that has
far exceeded expectations. The growth of
planted and volunteer marsh species has
reached the point where one would believe
this fresh water tidal marsh had long been in
existence and had not just this year been
established upon dredge material. A moni-
toring committee comprised of many agen-
ciesincluding NPS, USFWS, EPA, Corps of
Engineers, District of Columbia, Interstate
Commission on the Potomac River Basin,
and Metropolitan Washington Council of
Governments has been documenting theres-

toration process.
* * *

Results of the Dutch elm disease sympo-
sium, co-sponsored by the NPS and Michi-
gan State University, have been published in
M.B.Sticklen and J.L. Sherald (eds), Dutch
ElmDisease Research: Cellular and Molec-
ular Approaches. Springer-Verlag, New
York, 1993,

* ¥ %

James Patterson, Research Agronomist at
the NPS Center for Urban Ecology, has
developed a micromorphologic technique
coupled with image analysis to study human
impact on soil systems.

* ¥ ¥

Jonathan Hoeldtke participated in the ser-
vice-wide gathering of the White-tailed Deer
Committee 10 discuss progress with the draft
management alternatives. John Hadidian
participated in the Social Progress Work-
shop at Easton, MC as part of the Human
Dominated Systcm’s Directorate Core
Project; Phase I of the Project has been
funded. Hadidian, Bill Hebb, and John
Howard attended the R-MAP Workshop in
Boston, and Hadidian is chairing the section
for research for the 3rd International Wild-
life Symposium to be held in Seattle, WA in
the fall of 1994.

Southeast Region

Dr.Suzette Kimball, former Research Ecol-
ogistatthe NPSACPSU, University of Virgin-
ia, is the new Deputy Assoc. Regional Direc-
tor for Natural Resources and Science in the
Southeast Region. Dr. Kimball earned her
BA and BS degrees from the College of
William and May, her MS from Ball State in
geclogy and geophysics, and her PhD} {from
U/V A inenvironmental sciences and coastal
Processes.

While at the CPSU, Dr. Kimbal! served as
the Barrier 1sland Global Climate Change
Coordinator for the SE, SW, North Atlantic,
and Migd-Atlantic Regions. Prior to joining
NPS in 1991, Dr. Kimball was Co-director of
the Center for Coastal Management and
Policy and an Assoc. Prof. at the Virginia
Institute of Marine Science, as Chief of
Coastal Morphology Unit of the U.S. Army
Corps of Engineers, and as a Research Phys-
ical Scientist at the Corps’ Waterways Ex-
periment Station in Vicksburg, MS. Sheisa
certified Professional Geologist, who has
servedon a variety of boards and committees,
including chairperson for the V A State Board
of Geology, vice-presidentof the Mid-Atlan-
tic Shore and Beach Preservation Society,
and chairperson of the Nearshore Research
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R Meetings of Interest

Group of the American Geophysical Union.
She began her new duties at the Southcast
Regional Office on July 19,

K ok M

The NPS Coastal Parks CPSU, previously

located at U/V A, has been relocated 1o NC
State University. Dr. Ted Simons can be
reached there at: NPS/CPSU, Campus Box
7106, Raleigh, NC 27695-7106. FAX
(919)515-3439. The NPS has a long history
of collaboration with NC State faculty and
staff and will continue with coastal parks
projects such as the groundwater studics at
Cape Hatteras, GIS suppon, development of
1&M protocols, and migratory bird rescarch.

* ¥k Kk
Recently published reports include:
e Nodvin, S8.C., J. Rigel, and S.M. Twigg,
1993. Anlndexed Reference Database of the
Great Sroky Mountains, NC and TN. NPS/
SERGRSM,WRTR 93-08.
« Nix,L.E.and J. Barry. 1992 . Jnvestigation
of the Impacts of Clearcutting . Feral Hogs,
and White-tailed Deer on the Naiive Vegeta-
tive Resources of the Congaree Swamp Na-
tional Morument. NPS/SERCOSW/NRTR
93-09.
« White, P.S.and R. Busing. LTERM : Long-
term Monitoring and Research in Great
Smoky Mountains NP : Vegetation Monitor-
ing and an Assessmeni of Past Studies. NP8/
SERGRSM/NRTR 93-10
= Rogers, C., M_Ramaswamy,and R.J. War-
ren. Vegetation Communities of
Chickamauga Baulefield NMP, GA. NP§/
SERCHCH/NRTR 93-11.
e Schidt, TW. Community Characteris-
tics of Dominani r orage Fishes and Deca-
pods in the Whitewater Bay Estuary, Ever-
glades NP. NPS/SEREVER/NRTR 93-12.
« Van Cleave, R. and A.Van Cleave. Trail
Use in Cataloochee, Balsam Mountain,
Ellanont, Smokemont and Tremont Areas of
Great Smoky Mountains NP. NPS/
SERGRSM/NRTR 93-13,

SOCIETY OF VERTEBRATE PALEONTOLOGY, 53rd Annual Meeting at
Ramada Inn Classic Hotel, Albuguerque, NM, hosted by the NM Muscum of

HUMANECOLOGY ANDCLIMATE CHANGE: THE ROLE OF PARKS
AND PROTECTED AREAS, an invitational workshop at U/WA’s Pack
Forest, hosted by Daryll R. Johnson and David L. Peterson of the U/fWA’s NPS/
CPSU. To address human interaction with climate change, for which NPS and
other agencies have research responsibility. Key papers will be published in a

SECOND BIENNIAL CONFERENCE ON RESEARCH INCOLORADO
PLATEAU NPs, at Northern AZ University, Flagstaff; highlighting biologi-
cal, culwral, social, and physical science research in NPs and related areas on
the Plateau. Contact: Mark Sogge, CPSU/NAU, Box 5614, Northern Arizona

PROTECTING INTEGRITY AND ETHICS, at Holiday Inn, Bethesda, MD;
sponsored by Public Employees for Environmental Responsibility (PEER);
speakers will include James Baca, Direetor of BLM; Dan Beard, BLM Commis
sioner; Jim Lyons, Asst. Secty. for Natral Resources and Environment at
Agriculture, and Congresswoman Patricia Sehroeder, among others. Contact
PEER, 810 First 81., N.E., Suite 680, Washington DC; (202) 408-0041.

NATIONAL WATCHABLE WILDLIFE CONFERENCE, Corpus Christ,
TX. To explore ways to become more effective at conservation, education, and
economic development through watchabie wildlife efforts. Contact Gary
Graham, conf. co-chair (512448-4311, or Mary Garrett, conf. coordinator

2nd SYMPOSIUM ON SOCIAL ASPECTS AND RECREATION RE-
SEARCH, at San Dicgo, CA; hosted by USFS Pacific SW Research Station,
BLM, and the Social Aspects of Resource Management Institute at CA State

S5YEARS AFTER THE EXXON VALDEZ OIL SPILL, An International
Conference on Prevention, Response, and Oversight; sponsored by the Alaska
Sea Grant College Program, U/AK, Fairbanks. Contact Brenda Baxter, U/AK,

1994 GEOLOGIC SOCIETY OF AMERICA, ROCKY MOUNTAIN SEC
TION MEETING, Durango, CO; Papers from a platform session on NPS
Palcontological Rescarch, chaired by Vincent L. Santucci, will be published in
a symposium volume. Contacl Santucci at Perrified Forest NP, PO Box 2266,

1993
Oct. 13-16
Natural History and Science.
Oct. 17-21
special issue of Society and Natural Resources.
Oct. 25-28
U. Flagstaff, AZ 86001; (602} 523-9090.
Nov. 5-6
Nov. 11-13
(312) 888-5400.
Feb. 23-25
Polytech U, Pomona. Contact Lisa Maggiore, (309) 869-4591.
Mar. 23-25
Fairbanks, 99775-5040; (907) 474-7086.
May 4-6
Petrified Forest, AZ 86028; (602) 524-6228 x227.
1994
June 7-10 FIFTH INTERNATIONAL SYMPOSIUM ON SOCIETY AND

RESOURCE MANAGEMENT, CO/State/U, Fort Collins, CO. Michael J.
Manfredo, program chair, has ealled for papers by Nov. 1, 1993, to Manfredo,
Human Dimensions in Namral Resources Unit, CO/State/U, Fort Collins, CO
80523.

Aug. 28-Sept. 2 6th ANNUALINTERAGENCY WILDERNESS CONFERENCE, teniative-

ly scheduled for Santa Fe or Albuquerque NM.

20th Annual Natural
Areas Conference

“Conservation in Working Landscapes™
was the theme of the 20th Annual Nartural
Areas Confercnce, convened by the Natural
Areas Assn. in cooperation with the Maine
State Planning office and held June 22-26 at
U/ME in Orono. More than 500 attendees
(the most thus far) came from as far away as
Poland and Brazil. Topics ranging from
natural areas aesthetics to sampling design
were covered in about 143 papers. The 66
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conference sponsorsincludedGeorgia Pacif-
ic and L.L.Bean, and underwriters were
BLM, NPS, NOAA, EPA, USFWS, USFS,
and the Canadian Wildlife Scrvice.

More than 40 posters and 21 symposia
covered inventory and monitoring, biologi-
cal diversity, marine ecosystems, wildlife
conservation, communications and landown-
er contact, fire management, botanical con-
servation, rare and endangered species, land
aesthetics, old-growth, and global perspec-
tives. Fifteen field workshops, pre-and post-
conference field trips, and round-table lunch

discussionsallowed cxtendedaccessiospeak-
ers. An address by Dr. George Woodwell,
Director of Woods Hole Research Center,
was [ollowed by a question and answer ses-
sion on the status of the National Biological
Survey. Eight NPS people gave papers, talks,
or acted as moderators, and Acadia NP staff
hosted 2 of the field workshops.

The 21st Annual Conference is scheduled
for southern Florida,

Craig Shafer
NPS Ecologist, WASO
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Seasonal and Diurnal Discharge Fluctuations
In Medano Creek, Great Sand Dunes National Monument

By James P. McCalpin

Medano Creek at the Great Sand Dunes
National Monument has long been noted for
itsunique surge-flow behavior (Bean, 1977);
Schumm and others, 1982). However, Little
wasknownof the dischargecharacteristics of
the creek because it never had been gauged.
The impetus for this collection of mulu-year
bascline discharge data was the projected
decline of the regional water table (as much
as 150 f1) underneath Medano Creck, due to
groundwater pumping on adjacent propertly
north of the Mcnument. The projected de-
cling was thought 0 pose potential adverse
effects to the surge flow in Medano Creek,
and possibly to the NPS water right.

The 2-year study beganinJune 1991, Two
standard dimension 3 ft-wide Parshall flumes
were constructed of plywood and sheet metal
and installed in Medano Creek at two loca-
gens. Because the area is in Wilderness,
flume components were hand-camied to the
sites and assembled on site, without the aid of
machinery. The Boundary flume is localed
5 km downstrcam. These flumes record
creek stage via a float gauge and Omnidata
{TM) DP-115 data logger in an adjacent
stilling well. The Boundary flume was in-
stalled on June 28, 1991 and hasa continuous
record of discharge measured hourly. Corre-
sponding measurcments of depth to shallow
groundwater in the floodplain are given in
McCalpin (1992).

Discharge of Medano Creck at the Bound-
ary flume is shown in Figure 1a for the 16-
month period July 1991 to November 1992.
The record begins after the 1991 peak
snowmelt had occurred, and discharge had
decline to less than 10 cfs (cubic feet per
second). The mid- and late-summer seasons
in both 1991 and 1992 are marked by a slow
decline in discharge (due to decreasing
baseflow from snowmelt), interrupted by two
types of increases in discharge.

The largestdischarge increasescome from
summer rainstorms. Large storm systems,
such as the one in August 1991 (Fig. 1) can
increase discharge up to 15 cfs, with the
receding pan of the hydrograph lasting up to
one month, Smaller storms (such as mid-
August 1992) crcate smaller flow increases
(7 cfs) lasting a shorter time (one weck). On
more detailed hourly graphs of discharge
(McCalpin, 1992) even smaller rainstorm
effects can be observed-increascs of 2-3 cfs
over several hours.

The second summer increase oCcurs on
July 16 ofeach year, whenabout 5 cfsof water
isretumed to Medano Creek from an irriga-
tion diversionat MedanoPass. This increase
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DISCHARGE AT BOUNDARY FLUME
from July 1, 1991 - Nov. 7, 1992 (Figure 1a)
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Figure 1. Discharge of Medano Creek at the Boundary flume. a. The data plotted here
(onc measurement per day) have been cxiracted from the larger total data set ol hourly
measurements; b. close-up of diurnal fluctuations.
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merely shifts the declining part of the
hydrograph up by about 5 cfs, and does not
alter the overall trend.

In both 1991 and 1992, surface flow de-
clined to a winter baseflow of ca. 3 cfs by
October 1. Flume measurements from mid-
October through late March were made only
by visual observations every 2-6 weeks be-
cause stilling wells were frozen,

Spring snowmelt began rapidly in early
April 1992, and reached discharges of over
30 cfs (peak=44 cfs) that lasted for two
months. The pronounced peaks and troughs
in the snowmelt discharge record reflect
variations in weather, mainly in tempera-
wre, as recorded by the weather station at
Monument Headquarters. The highest dis-
charge peaks occur during warm, sunny
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Forest contmued from page 24

and southwestern boundartesof Crater Lake,
providing somewhat less protection than for
the Washington parks.

Option 9 also provides increased opportu-
nities for park managers o participate in
regional land management planning. Re-
gional coordinating groups may be estab-
lished which would include park managers.
Permanent techmical support groups, with
staff from all appropriate agencies, would
carry outday-to-day activities, including co-
ordination of monitoring, data information
management. and sharing of information.

The team recommended that “federal
agencies through the interagency coordina-
tion effort, shouid develop a multi-organiza-
tonal resource monitoring system. Stan-
dards and guidelines thataddress design and
quality control should be included.” and
“federal agencics in collaboration with pub-
lic and private interests ..., should develop a
research plan for ihe Pacific Northwest.” As
inventory and monitoring (I&M) programs
arcdeveloped fornational parks of the Pacif-
ic Northwest, park managers have an oppor-
tunity to contribute information which may
be required to measure the effectiveness of
the regional conservation strategy. Hopeful-
ly, this will be reflected in increascd inter-
agency coopzor2tion and integration of [ & M
and research plans.

The scientific input to the process was
essentially completed when President Clinton
selected Option9 asthe preferred aliemative.,
Now, policy-makers, the courts, and the
public must decide whether the plan will be
implemented. During the summer and fall,
the plan will undergo judicial rcview to
determine whether the current injunction on
timber cutting can be removed or modified.
Also, public and agency comments will be
sought, as required by the National Environ-
mental Policy Act.

Copies of both the Draft Supplemental
EIS on Management of Habitat for Late-
Successional and Old-Growth Forest Re-
lated Species Vyitiiin the Range of the North-
ernSpotted-Owland Forest Ecosystem Man-
agement: An Eeological, Economic and
Social Assessment, the Report of the Forest
Ecosystem Management Assessment Team,
are available from the Interagency SEIS
Team, P.O. Box 3623, Porland, Oregon,
97208-3623 (503-326-7883).

The comment period on the SEIS ends
Oct. 28, 1993, but allows plenty of review
time. Each document is several hundred
pages in length.

Dr. Starkey served as a member of the Forest
Ecosystem Management Assessment Team, as
well as the Recovery Team for the Northern
Spotted Owl.
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MAB Notes

Importantissues addressed at the July 19-
20 meeung of the U.S. MAB National Com-
mittee included the upcoming managers’
workshop and funding of several research
projects. The U.S. Biosphere Reserve Ac-
tion Plan Workshop will be held Dec. 6-10,
1993 at Estes Park, CO. Of the 47 U.S.
biosphcrereserves (BRs),44 expressed inter-
estin participating in Plan development and
planned to send representatives to the work-
shop. Beginning with a skelctal drafi action
plan, participants will produce a final draft
action plan to guide biosphere reserve activ-
ities over the next decade or s0. This will be
the first national biosphere beserve manag-
ers’ meeting since 1984, and willhave broad-
er represcniation, since the earlier meeting
consisted largely of NPS biosphere reserve

managers.
* * *

Research projects funded for FY 1993
included three that involved NPS biosphere
reserves. The Human-Dominated Systems
Directorate Core Project, Ecological
Sustainability and Human Institutions, will
characterize ecological sustainability, using
case studies of the south Florida region, the
Virginia Coastal Reserve, and the New Jer-
sey Pinclands.

The Circumpolar Biosphere Reserve
project will imtate several cooperative sur-
veys and data exchanges and an exchange of
managers between Archipelago Sea Nation-
al Park in Finland and Glacier Bay NP and
Preserve in Alaska. Both of these BRs face
important challenges o commercial and
Native subsistence fisheries management
issues.

Biological, Socio-Economic and Mana-
genal Concems of Harvesting Edible Mush-
rooms on the Olympic Peninsula and in the
Southemn Appalachians will complement the
core research of the Temperate Ecosystems
Directoraic, which will provide information
to “..manage temperate landscapes for di-
versity, resilience, productivity, and
sustainability for the long-term.

* ¥ ¥

The Mammoth Cave Area Biosphere
Reserve’s power to take regional action has
been greatly strengthened by a cooperative
agreement between Mammoth Cave NP and
the Barren River Area Development District
{BRADD). The Economic Development
Administration has granted BRADD $50,000
for sustainable economic development stud-
iesin the BR area, and the Soil Conservation
Service 1s administering a $5 million pro-
gram in the arca focusing on protection of

groundwater integral to cave resources. The
BRADD board of directors--the city and
county officials directly affected--has voted
to more than double the BR’s present size of
80,000 acres.

¥ k%

Great potential for MAB regional and
international cooperation has arisen with the
establishment on June 10 of a biosphere
reserve innorthwest Sonora, Mexico. Three
core areas totaling more than 1 million acres
are included: the volcanic Pinacate region;
Gran Desierto de Altar, a vast, mountain-
studded area of sand dunes; and the Colorado
River delta with some adjacent waters of the
Gulf of California.

Secretary of the Interior Bruce Babbitt
auended the dedication ceremony at Puerio
Penasco, joining Mexico’s President Salinas
and Mr. Colosio, head of the Secretariat of
Social Development, which will administer
the reserve. Several Mexican government
bodies are jointly developing a management
plan. On the Anzona side of the border,
Organ Pipe Cactus National Monument and
the Cabeza Pricta National Wildlife Refuge
provide large protected areas that could be
part of an international regional MAB pro-
gram. On-going community-based “town
meetings,” facilitated by the Sonoran Insti-
tute, are exploring ways to promote cooper-
ation and implement biosphere reserve con-
cepts in the region.

* ¥ ¥

EuroMAB is making good progress with
its Biosphere Reserves Integrated Moni-
toring Program (BRIM)). The purpose of
BRIM is to “harmonize” the collection, re-
porting, and accessibility of scientific data
from the 32-country, 175-unit EuroMAB
biosphere network, which includes Canada
and the U.S. Biological inventory data are
the primary initial focus for developing the
broad-based network.

Twenty-five inventory databases for birds
have been completed and many more are
expected. Biological records in some BRs
span several centurics. A few BRs in the
Czech Republic have floristic collections
dating from the 16thto the 18th centuries. A
computer program called MABBird hasbeen
designed to allow users to efficiently access,
edit, and retrieve information contained in
BR bird survey databases. Peace Corps
volunteers may assist with computerization
of inventory data in Eastem European bio-
sphere reserves.

Napier Shelton
NPS Washington Office
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Karst Groundwater Basins: An Abstract of Analysis

By Joe Meiman

'The protection and conservation of aquat-
ic resources poscs special problems to re-
source managers; typically, drainage basins
extend far beyond park boundaries, As any
land use within the watershed is manifested
in the water quality down-basin, the most
effectivercsource managementdecisions are
bomn from a watcrshed approach. A water-
shed stralegy akes into account all land use
activities occurring within a drainage basin
and determines the effects of each activity on
the water quality downstream. AtMammoth
Cave NP, hydrologistshave used a watershed
stralegy in analyzing karst* groundwater
basins.

The analogy beiween a surface drainage
system, with dendritic flow patterns con-
verging on a master stream, and the transfer
of groundwater through a cave system, is
often used when describing flow through the
karstaguiferof south-central Kentucky. Since
in many fundamental ways a karst aquifer
behaves as asurface stream network, similar
sampling strategies, with imporant modifi-
cations, are used to document the waler
quality of a karst basin.

As the boundaries of a karst groundwater
basin are being defined by qualitative dye
tracing, non-conditional synoptic waterqual-
ity sampling is conducted. Non-conditional
synoptic sampling (extracting a sample on a
fixed date regardless of flow condition) witl
provide the rescarcher with an inventory of
contaminants in a cave stream or spring
under the conunuum of discharge condi-
uons.

Furthermore, the investigator must mea-
sure, or at least best approximate, site dis-
charge upon sampling. Discharge, when

* Karst: A Hmostone region marked by sinks and
interspersed with abrupt ridges, imegular protru-
berant rocks, caverns, and underground streams.

~combined with parameter concentrations,

yields mass flux (mass per time), which may
provide valuable informationregarding con-
taminant transfer from the surface o the
subsurface. For example, mass flux data at
Mammoth Cave NP reveal that flood pulse-
producing sudden recharge events (rainfall)
are the primary agents of groundwater qual-
ity degradation. When we have the highest
water quantity we have the lowest water
quality.

After flood pulses are identified as instru-
ments of karst groundwater contamination,
they must be parametrically quantified.
Without frequent sampling, it is difficult to
accurately measure the large fluctuations in
many water quality parameters that occur in
karst waters during and following storm
events. As preducts of conduit flow aquifers,
these fluctations are commonly of high
amplitude and short wavelength. However,
even brief increases in certain contaminants
may yield serious consequences at water
supply springs, and have lasting detrimental
cffectson aquatic cave life. Therefore, storm
event spring sampling must be included in
any karst groundwater characterization ef-
fort.

Itis vital that flood pulse sampling include
a serics of scquennal samples beginning
prior to the recharge event and continuing
unul flow and water quality approach antc-
cedentconditions. Repealed, rigorouscircum-
storm water sampling at a particular spring
orcave stream may reveal aunique combina-
tion of parametric response traits. Aspring’s
storm response is actually composed of nu-
merous overlapping subset responses, cach
originaung from individual inputs or groups
of inputs. The chemical and physical wave-
forms ofa flood pulsc arc medified by various
attributes unique to individual karst basins.
Antecedent phreatic water within the con-
duit systcm may causc a significant delay
between a spring’s discharge response and

the cventual arrival of storm-derived water.
A flood wave may be compressionally prop-
agated through a phreauc conduit possibly
creaing peak discharges well before the
arrival of storm walters.

An analogy may lie as close as your back-
yard. A garden hosc filted with water on a
warm day immediately discharges warm
water when the tap is tumed on, and the
arrival of the cool waler, which actually
caused the expulsion of warm water, may
take some time. In the same way, itispossible
that if the investigator only samples up to the
peak discharge, a significant portion of the
contaminant pulse will be missed.

Tracer dyes mjected with the storm water
runoff may help to identify the contribution
of a particular subset of inputs to the whole
storm response. Inorder to tag a flood pulse,
the investigator must equip the spring with
an automatic sampler. The sampling inter-
val will be determined by factors such as the
spring’s relative response 1o recharge and
groundwater flow velocities defined by pre-
vious quantitative tracing. At the onset of
recharge, the fluorescent dye is injected into
a sinkpoint with the runoff. Samples then
will be analyzed for targeted parameters as
wellasthedye. Anin-phaserclationbetween
the dye recovery curve and a contaminant
pulse may not only identify the poliution
source, but also suggest the amount of con-
traminant exported from that particular input.

A detailed account of flood pulsc tagging
and circum-storm sampling at Big Spring
Groundwater Basin, Mammoth Cave NP has
been written and is available to interested
partics. An NPS Scientific Monograph also
is being written by the author, describhing
holistic karst groundwaler basin analysis.
Write to: Joe Mciman, Mammoth Cave NP,
Mammoth Cave, KY 42259

Meiman is Park Hydrologist at Mammoth
Cave NP.

Hot Springs NP
Considers Flood
Control Altematives

Hot Springs National Park and the adja-
centcity of HotSprings, Arkansas, havebeen
subjected to periodic devastating floodsmany
times over the last century. In an effort to
reduce the intensity and damage from floods,
the City, the NPS, and the U.S. Army Corps
of Engincershavebecn involved inaserics of
studies 10 delermine alternative solutions.

The Corps has identified a preferred alter-
native: a 26 foot diameter tunnet through
West Mouniain (inside the park) to route
flood waters away from the most vulnerable
area of the park (the historic Bathhouse Row)
and the city. Regional and WASQO Water
Resources Divisionstaffhave worked closely
with the Corps on this project for many
months and have succeeded in getung the
Corps 10 name a distinguished panel of
independent hydrogeologists to develop the
strategy for feasibility investigations.

While the NPS is satisfied that maximum
precautions will be takento protect thesprings
and otherresources of the park, the Service is
reluctant to pursue this course. The Corps
has applied for a Special Use Permit to dritl
aseries of test wells to study the tunnel route.
Rather than deny the permitrequestoutright,
NPS Dircctor Kennedy has promised the
Corps some positive alternatives that would
be acceplable 1o the Park Service,

The NPS has named its own panel of
experts 1o develop those altematives to the
tunnel proposal and a report was expected by
the end of September.

Park Science



Four New Videos
Made in NPs
Take Honors at Film Festival

Four national parks are featured in award
winning vidcos, nonoredat the 30th National
Outdoor-Travel Film Festival, sponsored this
year by the Michigan Outdoor Writcrs Asso-
ciation. Brief reviews of the four were sub-
mitted to Park Science by K.R. Cranson,
recently rctired after a 31-year teaching ca-
reer, most recently at Lansing Community
College in Michigan.

Yellowstone: Imprints of Geologic Time,
Blair Robbins, 1992, 27 min., Ferra Pro-
ductions, 2019 Fairview Ave. East, Suite
K, Seattle, WA 98102, (206) 238-3080,
$29.95...Gives the gologic history of the
world’s first national park. Aimed at a
popularaudience, itaffordsacomprehensive
review of Yellowstone’s geologic record. All
components are included, from the 2+ billion
vear old Precampnan rocks to the workings
of geysers. A nice set of simple graphics
itlusirates the numerous geologic concepts
presented. The presentation of wildlife carly
in the film is designed o capture attention of
studenisinaclassroom, butteachers interest-
cd in the geology message would do well to
prepare students prior to viewing, preferably
with some il of handout or a worksheet
focused onthe geologichistory of Yellowstone.
As an introduction or review of the
Yellowstone geology story it's the best Pve
seen in recent years.

Isle Roval Reflections,Frida Waaraand
Mike Settles, 1992, 22 min., On-Cue Pro-
duction, 200 Timberlane, Marquette, MI
48955, (906) 249-1903, $24.95. .. Impres-
sions of this remote region by four artists,
eachusingadifferentmedium: photography,
painting, writing, and sculpture. Abundance
of water and variety of wildlife and vegeta-
tion arc paramount in this look at the most
isolated island navonal park in the United
States. The film provides insight into how
direct contact with natural areas can inspire
creativily—a nice iink between arts and the
natural world.

Grand Canyon: River of Dreams, John
Wilcox, 1992, American Adventure Pro-
ductions, 3190 Baltic Ave., Aspen CO
81611, (303) 920-3777,$24.00 ... received
the Best Environmental Documentary award
for exploring onc of the earth’s great river
systems, The cmphasis in definitely on
adventure~the excitement of white water
rides in the same boat with world champion
river runners. Nice photography of the
canyon walls and riverillustrate the dramatic
geology, butlittle dialogue contribuies 1o this
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topic. Same s truc for wildlifc and vegetation
along the canyon bottom. With proper intro-
duction and study aids, this video provides a
significant environmental story, told excit-
ingly in an extremely scenic setting.

Stephen Lyman: Warmed By the View,
Jonathan §. Felt, 1992, 12 min., Green-
wich Workshop Gallery, 2600 Post Road,
Southport, CT 06490,(800) 243-4260,con-
tact producer for cost ... A nice, shortintro-
duction to interdisciplinary discussion in art,
humanities, or social science topics, filmed at
Yosemite National Park, There is far too
little scicnce content o be useful for science
purposes, but the video certainly qualifies for
the award it received—Most Unusual Treat-
ment of an Outdoor Subject.

K.R. (Rod) Cranson
226 Iris Avenue
Lansing, MI 48917

T & E Workshop
in Southwest Draws
on Several Agencies

The Southwest Region’s Division of Nat-
ural Rescurce Managementand Science staff
presented a threatened and endangered
(T&E) workshopin Albuquerque, NM Aug,
18-20,1993, The course featured substantial
involvement from the New Mexico Natural
Heritage Program, U.S, Forest Service, New
Mexico Department of Game and Fish, New
Mexico Energy, Minerals and Natural Re-
sources Department, the Bureau of Land
Management, a number of parks, and the
Southwest Regional Office.

Highlights inciuded atalk on the future of
T&E species management by USFWS Re-
gional Director Dr. John Rogers, as wellasa
field trip to the Rio Grande Zoo to learn about
the captive breeding program for endan-
gered species, including the Mexican wolf.

The program was co-funded by the Wash-
ington Office and organized by John Miller,
Chief of the Resource Management Division
at Padre Island National Seashore.

Colorado Plateau Vegetation
Advisory Committee:
A Working Model for Standardization

By Elena T. Deshler

The need 10 standardize a Colorado Pla-
teau-wide vegetation classification scheme
in relation to Geographic Information Sys-
tem {GIS) requircments was recognized two
years ago, at the 1991 Colorado Plateau
{COPL) Workshop. Charles van Riper,
leader of the NPS CPSU al Northern Arizo-
na Statc University, and several staff mem-
bersidentified theneed,and Peter Bennett
(CPSU/U/AZ) was named to chair and
coordinate the effort.

Bennett has cffectively brought
the Colorado Platcau Vegetation
Advisory Commitice (CPVAC)
vision into reality by creating a
handbook that provides guid-
ance to all Colorade Plateau
parks. The handbook is

PO S

quantitative measurements designed for in-
tensive vegetation studies. The dotted line
across the triangle stands for the mappable,
standard vegetation classification level, based
on climax plant dominanis, that would be
used by Colorado Plateau parks.

Below the dotted line level, along the
base, parks will have the freedom to clas-
sifytheir vegetation tomeet specific park
needs. Thislevel would incorporate the
asseciaton and sub-association levels
of the BLP, utilizing detailed mea-
surementsandassessments of quan-
titative, as opposed toqualitative,
vegetation characteristics.

Dr.CharlesLowe,oneof the
co-authors of BLP, gave an
historical perspective of the

based on the Brown, Lowe,

system, emphasizing the

and Pase vegelation classification system
(BLP} and was prescnted on October 27-28,
1992, 10 21 participants at a mecting Lo
explain the methodologics and tcchniques
suggested in the draft handbook.

At that meeting, Yan Riper eonceptual-
ized the BLPhierarchical systemina@iangle
diagram (above). The top of the triangle
represents the biogeographical realm; the
base of the triangle represents the detailed

need to incorporate both ficld methodology
and the BL.P system in order 1o gaina COPL
vegetationmap. The COPS resource manag-
ers will be responsible for the continued use
and additions Lo the handbook, thus provid-
ing a continually evolving process that will
be molded to fit the needs of the users onthe
Colorado Plateau.

Deshler is a Biological Technician with the
CPSU at Northern AZ Univ.
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Shared Beringian Heritage Program Underway

By Dale Taylot

Editor’'s Note: This is the first of several articles
planned to cover results stemming from the
Shared Beringian Heritage Research Program.

Mysticism surrounds the narrow strait
separating the continents of Asia and North
America. This region, which today is ice
covered much of the ycar giving risc 1o
extremely coiG waicr during the short sum-
mer, is near the heart of “Beringia.” Beringia,
the name used by botanist Hulten as early as
1937 (Matthews 1982), describes an area of
Alaska and Siberia that was, in part, inter-
mitently covered by scas (Fig. 1). Evidence
points to the Bering Land Bridge betwecn
North America and Asia at numecrous Limes
beginning inthe early Teruary and as recent-
ly as 13,0000 and possibly 11,000 years ago
(Hopkins 1967). This alicmate formation
and later covering of the land bridge by water
as the continental ice sheets waxed and
waned, provided opportunities for genctic
and cultural exchanges and isolation.

The cultural and biclogical heritage of
Beringiahas been recognized formany years
{Hopkins, et ai, 1982 and Hopkins 1967).
Prevailing political climaie prevenied pro-
posals by Roberts (1981, 1984, and 1985) for
an intcmational research park in Beringia

fromreaching fruition. However, in 1986the
Beringian Heritage Intemational Park project
was established under the authority of the
1972 US-USSR Agreemcent on Cooperation
in the Field of Environmental Protection,
working group 02.04.20. Specific activities
were developed by the working group in
protocels of Junc and October 1987. The
Agreement was reauthorized in May 1992
and included working group 02.04.40-44
dealing with cstablishment, management,
policy, and research in the Beringian Heri-
tage Intcmational Park.

In September 1989, American and Soviet
planning teams recommended an interna-
tional park in a report entitled the Beringian
Heritage Reconnaissance Study (1989). Pres-
idents Bush and Gorbachev issued a summit
agreement in June 1990 calling for coopera-
tion in studying ecology, archaeology, and
cultural heritage in the Bering Strait. Though
President Gorbachev stepped down from
power following the September 1991 coup in
the USSR, the process for establishing the
park continued. Presidents Bushand Yeltsen
issued a joint statement in June 1992 ¢
reaffirm their vision of the Beringia Interma-
tional Park as fornal recognition of the
shared natural and cultural heritage of the

Bering region. Legislation to establish the
park is in various stages in both countries.

In response to these agreements, yet ever
mindfulofthe political arena, where changes
could influence final establishment of the
park, the NPS embarked on a Shared
Beringian Heritage research program. The
international, multidisciplinary research pro-
gram brings Russian and Amcrican scien-
usts, resource managers, and Native people
together in a long-term, integrated study of
raditional lifeways, biogeography, and land-
scape history on the Seward and Chukotka
Peninsulas (Schaaf 1992), Papers describing
theresearch will be presented in future issues
of Park Science. The purpose of this paper is
to present preliminary results from botanical
studies being conducted in Alaska and
Chukotka as part of the Shared Beringian
Heritage Program.

THE FLORA PROJECT
The Need

The intermitient emergence of the Bering
Land Bridge favored an exchange between
the two continents, predominantly the dis-
persal of plants from Asiato America. Knowi-
edge of the flora, which will lead to under-
standing interchanges between two conti-
nents, although greater in Chukotka than in

Figure 1. The Russian Far East, Alaska, and portions of Cunada outline the approximate area of “Berningia.” Drawing by Kate Solovjova.
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C ommentary on the emerging Nation-

al Biological Survey has been ap-
pearing here and there in print as the
concept evolves. Some of the more inter-
esting thoughts, from qualified “think-
ers” on the subject are herewith excerpted
and presented, together with the source
from which they were taken:

From Colorado Plateau, Quarterly
Newsletter for Resource Management of
Colorado Plateau NPs, Vol. 3, No. 3,
Summer 1993:

“Kilgore [Dr. Bruce Kilgore, Chicf of
Western Region’s Division of Natural
Resources and Research] is pleased with
the Secretary’s commitment to better sci-
ence and to better service 1o rcsource
managers by providing a national focus
for inventorying and monitoring biologi-
cal resources, by ensuring that NP5 deci-
sion makers receive high quality biologi-
cal information, and by conducting the
proactive research needed 1o avoid con-
flictsbetweeneconomic and environmen-
tal goals.

“Kilgore encourages Park Scrvice per-
sonne! “icwork c1osely with Denny Fenn,
Gene Hester, and the NBS Implementa-
tion Team to sce that they are successful
in achieving these very ambitious goals.”

“Since the NBS proposal is 1o beimple-
mented through the transfer of NPS and
Fishand Wildlife Service rescarch scien-
tists, Kilgore states that “the Park Service
15 faced with the challenge to find a way
to cnsure that the NBS can provide for
both the broad strategic research needs of
our country’s ecosystems, while continu-
ing to serve the immediate, short-range,
tactical research needs of Park Service
superintcndents and other managers.’

“Kilgore also wants to ensure that ‘our
current NPS scientists and our CPSUs are
SuUpporicy in Lhelr new assignment in a
way that notonly allows them, but encour-
ages them, to finish on-going high prior-
ity research projects and to begin a new
series of both Iong-term and short-term
I&Mresearch and information transfer to
managers.’

“Kilgore continues, ‘It’'s my feeling
thatoursinerintendents need tohave easy
access to the new NBS Coop Units, not
unlike the relationship they have devel-
oped with our existing CPSUs.™”

* ¥ ¥

From the statement by Gary E. Davis,
Rescarch Marine Biologist, presented at
the NBS Eco-Center Meeting, May 3-5,
1993, in Portland, OR:

“To suggest an initial agenda for the
NBS, I will identify four broad national
trends affecting biotic resources, describe
aresearch agenda to understand and mit-
igate the negauve effects of those wends,
and suggest a national focus for these
programs to enhance NBS credibility.

Some
Additional

Thoughts On
the NBS

“National attitudcs toward natural re-
sources drive all of the rends 1 will iden-
tify. Oddly, the Nation’s approach to
natural resource-based economic devel-
opment did not change when the Ameri-
can frontier closed in the 19th Century.
We continue to consume resources as if
they were inexhaustible, as if we could
still go over the next mountain range
whenwerunoutofland, but wecan’t. We
live in a finite world with finite resources,
yet we continuc to act as if technology
would always bail us out, no matter how
much we degrade our environment. The
rapidly increasing human population in
the U.S. that continues to demand more
resources per capita from a finite resource
base drives trends in biotic resources that
require immediate attention 1o avert eco-
nomic, social, and environmental catas-
trophe.

Trends

“1. UNSUSTAINABLE CONSUMP-
TION OF ‘RENEWABLE’ RESOURC-
ES drives populations and communities
to failure, ¢.g. serial depletion of coastal
fishery stocks and harvest of ancient for-
ests. Califormia’s largestcoastal fishery is
aprime example. Insonthem California,
the diving fishery exhausted stocks of
abalone species, one after another, from
195010 1980, shifted to red sea urchins in
the mid 1970s, expanded into northem

California in the late 1980s when stocks
declined, andbegan developing new mar-
kets for purple urchins in the early 1990s.
This pattern of biotic resource exploita-
tion is common worldwide.

*2. LAND-USE PRACTICES THAT
FRAGMENT HABITATS e¢rode soci-
ety’s productive resource base when pop-
ulations and communities collapse for
lack of appropriate space, i.e. critical
habitat. Coastal development threatens
migratory birds and coastal fisheries with
the loss of marshes and estuaries. Loss of
large, wide-ranging predators aliers com-
munity structure and function, thereby
accelcrating 1oss of biodiversity.

3. HUMANALTERATIONS OFAIR,
WATER, AND SOIL drive ecosystems
toward unstableand less productivestates,
e.g.poliution simplified systems, reduced
productivity of contaminated wildlife,
ground walerextraction, and surface water
diversion.

“4. SPREAD OF ALIEN SPECIES
causes 1oss of biodiversity and disrupts
ecosystem structure and function. The
virtual extinction of native birds on Guam
caused by introcduced brown trec snakes
provides a sobering example of the seri-
ous ecological impacis of alien species.
Alien species are wreaking havoc on
Hawaiian flora and fauna.”

Davis’s statement asked that the NBS
agenda address these trends “with direct-
ed programs, not simply collections of
related projects.” He named five areas of
focus needed (1) to lead the explorationof
ecological restoration, (2) todevelop eco-
system monitoring protocols, (3) to im-
prove understanding of viable popula-
tions, (4) toinvent ways to predict ecosys-
tem behavior, and (5) o ex plore adapuive
ecosystem management.

“As Machiavelli wamed his prince,”
Davissaid, “anew organization that seeks
tochange established ways of conducting
business has few allies. Toovercome this
handicap, 1 suggest that the NBS use the
National Park System, to focus attention
on the nationwide plight of biotic
resources...not just to help resolve park
issues, but to help realize the potential of
national parks toresolve society’s broader
environmental issues and toproduce truly
sustainable economic development.”

Fall 1993

31




Campfires and
Firewood: A Global
Perspective

Dick Cunningham is at it again!

The creative, cnergetic (docs this man
ever slecp?) Chict of Interpretation for the
NPS Western Region has produced another
small interpretive gem-—this time a 6-page
piece of resource malerial for interpreters
who want to use the traditicnal campfire ag
the centerpicce for a program about fire-
wood,

“l nced to strongly cmphasize,”
Cunningham says, “that Tam NOT advocat-
ing theabolishment or the reduction of camp-
fire talks. They arc an important part of our
interpretive history and will continue to be
s0. What I do want to discuss for your
consideration is the use of firewood on a
global basis, its environmental impacts, and
the relationship to our campfire programs.”

The piece begins with a nod to the *some-
thing magical” about staring into a blazing
campfire, “listening to the pop of the burning
wood,” smelling the smoke and perhaps
groping our way back via these sensations to
an carlicr stage of human development when
fire represented the center of human life.

Then he describes the results of deforesta-
tion and fucl-wood cutting in Africa (6 spe-
cific countries), Asia {5 countries), and Latin
America (5 countrigs). Twelve selected ref-
erences arc given for the student who wants
more. The result could be a sober reflection
of how blessed the United States has been,
with the “luxury” to burn wood in our heme
fireplaces and at park campfires. “Thereisa
strong cnvironmental message here,”
Cunningham says, “that we interpreters
should be personally aware of. I [urther
belicveit isa messagethat should be integrat-
ed into our campfire talks,”

So perhaps the next time someone says
“Ranger, throw another log on the fire,”
Cunningham suggests the response might
be: “That reminds me ... Thave a story to1ell
you about firewood.”

Dave Mech Receives
National Award

Dr. L. David Mcch, principal investigator
on the Denali Wolf Project, has reccived the
AldoLeopold Award, given for distinguished
serviccin wildlife conservation — considered
by many to be the ultimate recognition of a
wildlifc professional.

Inpresenting thcawardat theNorth Amer-
ican Wildlifc and Natural Resources Confer-
ence in Washington, DC in March, Dr. Alan
Wentz, president of The Wildiife Society,
stated that Mcch “stands as testimony that
oneindividual can indecd make a diffcrence
in the complex world of conservation and do
so without benefit of a large staff. His
trademarks arc a boundlcss productive ca-
pacity, unswerving dedication, ability towin
others 1o bis cause, and above all his willing-
ness to freely work with and exchange views
with anyone. He has been called ‘the most
prominent wolfbiologistin the world,” ‘dean
of wolfresearchers,” and *thealpha wolf.” He
has touched practically cvery wolf project in
the world.”

The object of this high praisc has been
overseeing woll rescarch in Denali since
1986, This research has become one of the
most importanti ficld studics of wolves and
their preyin the world and is providing major
insights on the natural functioning of north-
crn woll/prey sysiems, Mech’s knowledge
and enthusiasm has been a driving force
behind the efforts of all of us involved in this
multi-faceted predator/prey study.

Layne Adams,
Wildlife Research Riologist
Alaska Region
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