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The 7th Annual Conference on Research and Resource Management in Parks and on Public
Fands (Nov, 16-201 1992 in Jucksons ille, FLy spoke eloguently in the tongues of many public and
private agencies to the increasingly complex nature of resource manugement today and to the
urgent need for scientists and historians W eosramicare their findings...not just to one another.
but to resource managers and to the public.

“Purtners in Stewuardship.” the conference theme. was intended 10 intensify communication
among scientists, historians, and the managers of nutoral and cultural resources. Speaker alter
speaker testificd to the mounting complexity of wir and water guality, the dwindling biclogical
diversity, the uncertain consequences of global chimate change. und the rapidly changing public
perception of what constitutes recreation in public lands. A parade of spokespersons [rom NPS,
LSES. USFWS. the Bureaus of Reclamation and Land Management. and from “watchdog™
groups reminded the conference of the sovial. polincal. and cconomic lactors that bear heavily
on management of natural and cultural rexources.

In the course of S days of plenary and concurrent sessions. tand some initial confusion over
vonference objectivesjanemergent theme was the dawn ofathivd erain the evolution ef protected
arcas: from preservation {Joha Muir) and consersation (Gifford Pinchol) o sustainability (the
consistent new note throughout all arcas of the conterence.y The shanng of viston and e xpericnce
added up 10 “staying ahead of the curve™ ol rapid change in our culture and recognition of how
that change 1s writing itselt on the face of our land and waters, In case atler case. it became
apparent that the implications of reseurch findings must be communicated to the public users of
protected areas, for out of the public’s perceptions erow the public’s expectations--and these are
what. inevitably . will be served.

Gene Hester (NPS/AD for Natural Resources) deseribed the binary vision ¢natural and
cultural) currently heing focused through such activities as GIS. T&M. und Resource Manage-
ment Plans. He cited both the Vail conference (October 19915 and the NAS Report tAugust 1992)
as having “helped us recognize two main questions: Do you know what your problems are”! and
Do you know what you're going 1o do ubout thern?™ The answers, he suggested. require the very
best of both natural and social sciences.

DDr. Hester alluded to the 5-Year Strategic Plan. designed as implementation of the Vail and
NAS agendas (see Denny Fenn article. p.7this issue ) and stressed the necessity of on-going
Iinkage among scientists. historians. und resource managers.

A bookiet of conference abstructs is availtable in limited quantites from the George Wright
Society. PO Box 65, Hancock. MIE 49930 Selected papers from the conference will be published
n 1993
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An Example from Biscayne NP

duced with unoft. Understanding the history of
runoff in Biscayne NP provides valuable evi-
dence of thetolerance of tropical coastal ecosys-
tems to influences from adjacent land areas.

Arguahly the greatest anthropogenic impact
in south Florida is the moditication of its natural
hydrogeology by a system of canals. salinity
barriers. impoundment dams. water conserva-
tion arcas. and pumping stations (Klein, 1973).
The “drainage™ of the Everglades for agricul-
wural use began at the trn of the century. Disus-
trous floods in 1926 and 1928 prompted contin-
ued modification for flood control. av did the
1947 flood which beralded the establishment of
the IFlorida Water Management Districts (Huser.
1989). By the ume Everglades Park was estab-
lished., the opportunity te collect detailed infor-
mation sbeut the natural state of south Florida
hydrogeology had passed. Knowledge of the
natural state of south Florida hy drogeology must
be reconstructed through bistorical records, geo-
logical records. and modeling efforts.

During the rainy summer and fall. the water
table in the Evergiades risxes above the ground
and runoff occurs as sheet tlow over topo-
graphic low arcas along the coast. Prior to this
century . most of the flow was to Florida Bay and
the Gulf of Mexico. Eastward flow was blocked
by a topographic feature known as the Atdantic
Coastal Ridge. Muost deselopment after 194)
has taken pluce on the relatively high ground of
the ridge which attains elevations of 8 meters
above sealevel. Drainage ofthe Everglades was
facihitated by dredging cunals through the ridge.
Many of these canals drain into the Atlantic
though Biscayne Bay. During the dry winter
months saltwater infrusion is prevented by sa-
linity gates at the canal mouths and by maintain-
ing water levels mm the canals from impound-
ments infand.

Florida groundwater typically contains dis-
soived soil actds that fluoresce in the visible
range when excited by ultraviolet light (Averett
and vthers, 1987). During times of increased
runotl from the land, these fluorescent com-
pounds mix with coastal marine waters and are
transported to nearshore reefs, There, the soil
actds are incorporated into the growing coral
skeletons and preserved in the aragonite skeletal
matrix. Several species of corals produce an-
nual density variations in their skeletons which,
like tree rings. can be used to date skeletal
intervals.  This  sciencc. known as
scierochronology. has shown that some coral
species may grow for several centuries {Hudson
and others. 1976). and may provide arecord of
runoff from adjacent land areas based on fluo-
rescence data.

Figure | illustrates density and fluorescent
images for a coral sample from Biscayne NP.
The figure represents a portion of a coral record
that spuns 117 years. Tmage analysis of the
entire record provides a relative fluorescence
record for more than a century shown in Figure
2. The record can be divided into tbree time
periods. The period 1870 - 1920 is character-
1zed by low fMuorescence punctuated by occu-
sional years of bigh tfluorescence. This pattern
is similar to the pattern of measured rainfall in
south Florida and is thought to represent the
natural variability of runoff. The years from
1920 1o 1955 span the drainage and flood con-
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trol periods and reflect frequent high runoff
years associated with dredging. During the Late
19305 and 1960s water management practices
were instituted to conserve runoft during the
wet season to maintain dry scason water levels.
This period is recognized in the fluorescence
record by the absence of years characterized by
high fluorcscence from about 1955 to 1987,
Coral fluorescence theretfore provides a proxy
record of runoitinto Biscayne NP and ameasure
of the natural variability in the south Florida
hydrogeological system before it was altered.

Coral fluorescence provides a geological
avenuc for the investigation of freshwater in-
tluxes into coastal reef ecosystems.  Other
projects withinthe USGS Coastal Program carry
out apphed rescarch on a variety of problems
related to coastal erosion and pollution. Read-
ers are encouraged to browse Sallenger and
others (1992} for a more complete description of
progrant activities.

Hualley iy with USGS Coastal Center, 600
dth St 8., St Petersburg, FL 337012; Curry is
with the NPS Biscavine NP, P.O. Box 1369,
Homestead, FL 33090
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Figure 1.

Images of coral skeleton sumples, Image on the leftis an x-radiographrevealing density

vartations tbat define annual banding in this sample of Monrastrea annularis, Image
on the right 1s the same sample in short-wave UV light. Light bands are fluorescing and
are given dates based on density bands exhibited by the x-radiograph. Annual growth

increment averages | cm.
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Figure 2. Plot of the relative fluoresence of annual skeletal growth intervals between 1870 and
1987. Fluorescence intensity 1s a proxy for fresh-water runoff from south Florida inte

Biscayne NP ncarshore reefs.
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Energy and Mineral Resources in and near NP Lands

By Thomas S. Ahlbrandt, Kathleen K. Krohn and Gary C. Curtin

The USGS conducts energy and mineral
resource assessments and related research
throughout the U.S.. including areas within ex-
isting and proposcd National Park Service lands.
The results of these activities provide objective
scientitic data on which stewardship decisions
can be made. The USGS Office of Energy and
Marine Geology (OEMG) conducts resource
assessments and research in ceal. oil. and natu-
ral gas, whereas mineral resource assessments
and research are conducted by the Office of
Mincral Resources.

The Branch of Coal Geology of OEMG
conducts rescarch that addresses coal availabil-
ity and coul quality in coul fields throughout the
U.S. (Fig. 1), as well as fundamental geologic
controls of coal formation. Surface and subsur-
face data are used to determine coal quantity,
whichis compiled by rank, thickness, amount of
overburden, and reliability of data. Additional
aspects of coal quality (e.g., sulfur contenty and
geeological. land use. and technical restrictions
are commonly incorporated to estimate cowl
availabilitv.  Although formal coal resource
assessments of NPS land have not been rou-
tinely performed. many products of the coal
investigations program have been applied to
answer specific questions concerning existing
or proposcd park areas. Recenl examples in-
clude the pre-acquisition coal resource unalysis
of New River Gorge. West Virginia. and the
mapping ot hoth the Chaco Canyon arca of New
Mexico and the Bryee Canvon NP in Utah.

Prior to establishment of the New River
Gorge as a National River. the USGS performed
a coal resource assessment of the arca. The
resulting report, published in 1977, concluded
that there are 13 coal beds of sutficient thickness
and distribution to allow resource cstimation,
and that total remain-

of this research effort published during 1979-
1987 hy the USGS. the latest map tocuses spe-
cificully on interpretation of the depositional
environments of Cretaceous strata exposed in
the canyons. cliffs. and washes of the park.
Although these studies determined that only
limited coal resource potential cxists within the
park. they provided clcar evidence that the trea
was a4 swampy coastal plain approximately 80
million years ago. These conclusions thus pro-
vide hoth resource information that can be used
for strategic decision-making and paleogeo-
graphic information that can be used for inter-
pretative purposes within the park.

The 1991 publication of the geologic map of
Bryce Canyon NP and vicinity 1s an excellent
example of cooperattve USGS-NPS work. The
report accompanying the map characterizes the
entire stratigraphic sequence in the area, includ-
ing two formations that have the potential of
containing significant coal horizons. These are
thinned extensions of important coal-bearing
sequenves to the east (Kaparowits Platcaw) and
to the south {Knab arca) of the park. Although
major coal depesits are not expected to underhe
the park, this studv provides lundamental infor-
mation about park resources.

It1s the responsibility of the Branch of Petro-
leum Geology of OEMG to assess the oil and gas
resources of the Nation. hoth onshore and in
state waters.  Those results arc incorporated
with those of the Mincrals Management Ser-
vice. which conducts similar assessments for
oftshore federal waters, to produce a comipre-
hensive national assessment. The latest geo-
logic insights @nd updated oil and gas produg-
tion data are incorporated to periodically update
these estimates,  In the most recent national
asscssment, puhlished in 1989, the USGS for

the tirst time separated the results for Federal,
Indian. and native lands (Fig. 2). It showed that
the majority of undiscovered. conventionally
recaverable oil and gas resources remain on
federally managed lands. either onshore or off-
shore.

The USGS is currently updating the national
oil and gas assessment. with completion sched-
uled for January 1995, Forthe firsttime, uncon-
ventional resources such as coul bed methane,
low permeability reservolrs (e.g.. tight gas). gas
hydrates. deep basin resources. fractured reser-
vorrs, and heavy oils will be included in the
resource estimates.  Because muny of these
resources reside on tederal lands haison posi-
tions have been estahlished between the Branch
of Petroleum Geology and the NPS, Forest
Service. Bureau of Land Management. and Min-
erals Management Service to facilitate commu-
nication regarding the ongoing assessment. The
liaison for the NPS iv Bruce Heise. who has
heen involved in several workshops and hnef-
ings on the ongoing assessiment. In addition to
these activities, Bruce is contributing on behalf
of the NPS 1o a USGS Circular entitled (il and
Gas Resources on Federal Lands. 1o he pub-
lished ax part of a senies of circulars addressing
Public Issues in the Earth Sciences.

The results of the national oif and gas assess-
ments provided the NPS with unbiased est-
mates of the remaining oil und gas resource
potential of our nation, compiled on the scale of
geologic provinces and regions. USGS esti-
mates are commonly used as an objective and
independent source of information on which
land wse and other management decisions re-
garding Federal lands are based. For example,
USGS estimates of oil and gas resources in the
Arches NP area are currently being used by both

the NPS and the Utah Geo-

ing resources of the
440 sq km. park were
estimated 1o he 131
milliontons. The U.S,
Bureau of Mines sub-
sequently used this re-
source cstimate as a
basis for determining
thatslightly more than
44 million tons of the
coal resources could
be considercd reserves
(cconomically recov-
erable). These results
provided essential in-
formation used to
make the decision o
include the New River
Gorge in the National
Park sy stem.

The Chaco Culture
National Hixtorical
Park hasrecently been
mapped as partof both
regionat and local
mapping projects.

COAL FIELDS OF THE UNITED STATES

logical Survey to understand
the ol and gas potential in
that arca as input into land
management decisions.

The basic building block
used in the national assess-
ment o aggregale resource
eslimates 10 province, re-
rional. and national scales is
the playv. defined as a group
of geologically retated,
known or uadiscovered ac-
cumutations und/or prospects
that have similar characteris-
tics of hvdrocarbon source,
reservolr. trap, and geologic
history. A compendium of
plays identified during the
1989 assessment is currently
being published in tour vol-
umesas USGS Bulletin 2034,
Petrolewn Exploration Plavs
and Resource Estimates —
Onshore United States. The

Continued on page 1

Among the products  Figure 1, Map of U.S. showing distribution of coal tesources.
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Modeling the Effects of Climate Change on the
Thermal Structure of Yellowstone Lake

By Steve Hostetler with Introduction by John Varley

In 1868. explorer Legh Freeman called
Yellowstone Lake .., the largest and strangest
meuntain Jake in the worid.” Indecd, current
scientific research concentrates on many of the
fake's more complex and suhtle enigmas, The
lake is cold yet it straddles a geological hot
stove. The outlet of the lake is continuously
being raised and lowered by geothermal activi-
ties. The great depths of the lake are still being
surveyed by robot camera: and. over the past
year. a diatom unique to the lake was deseribed,
and the first underwater geyser was found in the
lake. Today Yellowstone Lake supports an
abundant population of Yellowstone cutthroat
trout that are a primary food source for wildlife
(pelicans, osprey, eagles. bears) and are the
basis of an important sport lishery. The many
facets of Yellowstone Lake make it a priceless
natural treasure.

Modeling Study

The annual cycle of water temperature plays
a key role in the water balance and productivity
of Ycllowstone Lake. The surfuce water tem-
perature and the water balance of the take arc
linked through evaporation.  Productivity is
influenced by characteristics of the temperature
structure such as duration

15 months the meteorological data has heen
collected hourly at asite on the northern shore of
the lake: data collection will continue for anoth-
er | or 2 years. Profiles of water temperature and
data on the duration ol ice cover. ice thickness,
and depth ot snow on the ice also are heing
collected to provide information  t compare
with results of model simulations.

Results from a 449-day (June 28, 1991 10
Sept. 9. 1992 simulation indicate that the mode|
is able to predict the thermal characteristics of
the lake. including ltake surface temperature
(Fig. Iyand ice cover for the winter of [991-92
{Fig. 2). Preliminary compurisons of simulated
and observed duta (LSFWS, unpublished data.
E. Theriot, Philadelphia Academy ot Natural
Science, personal communication) indicate that
the model closely simulites the actual surface
temperature of the lauke for the period. The
simulated date of fall turnover in 1991 was Ocet.
12, a date within the extimated period of actual
turnover. The onset of (otal ice cover over the
lake was simulated to be December 18, a date
within a few days of the observed onset (Dec.
132 J. Lounsberry, A, Sichecker. NPS. personal
communication). The winter of 1991-92 wax

the warmest on record in Yeliowstone Park. As
a result. the maximum ice thickness of (.85 m
wias less than normal (> 1 m) and simulated
values agree well with a mid-winter measure-
ment (C. Whitlock. University of Oregon. per-
sonal commumcation).  Another result of the
warm, relatively dry winter was that break-up of
the tce occurred earlier thun normal. The date of
hreak-up stmulated by the model (Mav 4) is
within a few days of the observed break-up
(May 7). Following break-up. cool, windy
coenditions prevailed and the luke was observed
to mix for a period of more than 2 weeks. This
period of mixing is captured by the modetand is
indicated by the slow rise of waler lemperature
that was simulated untl about the tirst of June,
1992,

Because the lake model simulates evapora-
tion in response to climatic conditions. it also
will be used o evuluate the present and past
water balances of Yellowstone Lake. Knowl-
vdge of the water balance 1s important to making
estimates of lake level. A field project is cur-
rently in progress at the lake to evaluate the
water balance.

The thermal model will be used to invest-

gate the effects of climate on

and thickness of ice cover.

the productivity of Yellowstone

onset of stratification in
spring. the sirengthand du-
ration of stratitication
through sunmuner, and wm-
aver in autumn. An inves- I
tigation of the temperature
structure of Yellowstone
Lake has been underway
for the past 15 months to-
gether with investigations
of the water budget and
productivity of the lake.
The findings of these stud-
ies will be used to recon-
struct the climate of the

20 —
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Lake in several ways. Forex-
ample. the onset and level of
spring productivity under ice
depends onthe intensity of light
(solarradiation) penetrating the
ice. and the associuted convec-
tive mixing that is initiated by
heat from the penetrating ra-
diation. The model cun be used
in sensilivity tests to link cli-
matic-determined conditions of
. the ice te.g.. presence or ab-
sence of late spring snow) with
productivity. For Holocene cli-
mate reconstructions of the

basin over the historical 0 T
record and for the Holo-
cene. These investigations
are cooperative studies that
mvolve personnel fromthe
National Park Service,
USFWS. USGS. the Uni-

Figure 1.
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Simulated hourly values of the surface temperature of Yellowstone Lake.

lake. the model and data set
will be used to reproduce ther-
mal charactenstics(e.g.. spring
mixing, onset and strength of
stratification) that are favor-
able to diatom assemblages
identified in sediment cores

1 T

versity of Minnesota, the 1.00

University of Oregon. Or-
egon State University. and
the Philadelphia Academy
of Sciences.

The goal of the lake
modeling study is to apply
a previously developed
thermal model {Hostetler
and Benson, 1990
Hostetler, 1991). The
model is onc-dimensional
and is used to simulate
thermul structure, evapo-
ration. and icc cover in re-
spanse to meteorological
conditions (solar radiation,
atmospheric radiation. air

0.50

ICE THICKNESS, IN METERS

0.00

T obtained from the lake.
Hastetler is a research hy-
drofogist with the USGS in
Bowdder, Colovado: Vartey is
hedd of researchia Yelloswstone
NP,
References
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of iake ice and its effectonthe
late-Pleistocene evaporation
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temperature. humidity_and
wind speed). Overthe past
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Figure 2. Simulated hourly values of the thickness of ice on Yellowstone Lake.
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REGIONAL HIGHLIGHTS

Museurn IPM was the suhject covered in a
workshop co-sponsored by the Midwest and the
Southwest Regional Offices, This course, the
inspiration of Steve Cinnamon of MWRO, was
held at Haskell Indian Junior College in

Western Region

Areview was held in Tucson, AZ Sept. 1-4,
1992 to evaluate the Saguaro NM air guality
biological effects research program. The
review's evaluation and recommendations will
assistin establishing the direction for air quality
research at the monument. Copies of the report
may be had from the NPS CPSU. U of AZ.
(602)670-6883.

E

The tollowing reports have been published
by the CPSL at U/AZ:

Tech Rpt #46. ~Status of non-native plant
species, Tonto NM.AZ by B.G. Phillips.

Tech Rpt #47. ~Mammals of the woodland
and forest habitats in the Rincon Mountains of
Saguaro NM, AZ.” by Russeil Davis and Ronnie
Sidner.

TechRpt #48.Cuse study ol research. moni-
toring. and managenient programs associated
with the saguare cactus (Cainegia gigantea) at
Saguaro NM. AZ” byJoseph R, McAaulitte.

These reports or a complete publication list-
ing may bhe had by contacting the CPSU at 1/
AZ AOBN2HTO-6885.

Water Resources Divison

The Water Resources Division has moved to
a4 new location: 1201 Quakridge Drive. Suite
2500 Fort Collins, CO 80325; {303) 495-6200.

Southwest Region

Other agencies are continuing to “get the
word” zhout Integrated Pest Management. Jerry
McCrea. REgionul Biologist. recently sent a
“start up” package about 1PM to the Lower
Colorado River Authority in Austin, TX. Ear-
lier in the yeuar. he sent a simifar puckage to the
Texas Parks and Wildlife Dept.

£

The Africenized honey bee tAHB) contin-
ues to he i the news. Padre [sland National
Scashore was the third park in the region to have
a confirmed identification. The park staft sue-
cesstuily removed the colony froma park strue-
ture after removing some of the siding from the
building.

The staff” has recently participated in the
regional workshoponthe AHB. which included
hands-on training in an apiary. The course was
conducted in August. 1992 in San Antonio; 17
SWR personnel attended. Dave Vekasy of San
Antonio Missions NHP was course co-coordi-
nator.

Education 15 a key tool in AHB manage-
ment. An article on the subject, written by the
Regional Biologist, was puhlished in Conract.
the Southwest Region’s interpretive newsletter.
An information package. which contained the
article. was prepared und distributed at the re-
gional IPM coordinators” meeting in September
1992 in WASO.

* F K
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Lawrence. KS Aug. 31-Scpt. 4. 1992, Our
course was the first NPS class to be conducted at
this DOI training center..a nice facility that
others may want to consider as a training site.
Twenty-four NPS personnel attended. repre-
senting 24 parks and 4 regions (MWR, SWR.
PNR. and RNR}.

® ok %

The Regienal Biologist recently attended a
multi-agency nexious weed meeting convened
by the State of New Mexico and held inresponse
to the 1990 Farm Bill's noxious weed provi-
<ioms as well as to a memorial passed by the NM
legislature. The thrust of the meeting was to
cncourage private landowners (o manage nox-
ious weeds, thus helping to reduce weed pres-
sure on public lands. Four working groups were
established with these objectives: (1) review of
i draft noxious weed list. (2) investigation of
cducational opportunities, {3) weed mapping.
and (4) identification of funding options. The
Southwest Region is on the education working
group.

LI

The CPSU at Albuguerque iy installing a
Community GPU Base Station for use by nearby
parks.  The post-processing of GPU data in-
creases aecuracy of leld observations and will
complement field activities in numerous NM
parks.

E I

E1 Malpais Nationg! Monument (ELMA) is
the center of some wildlife management activ-
ity. The BLM recently declared tts desire to
introduce bisonadjacent tothe monument, where
the animal 1s not native. The animals are cur-
rently on Fort Wingate, in western NM: the base
1< seheduled for closure. The SWR™s Division
of Environmental Coordination and Division of
Natural Resources Management and Science
worked together closely to present the case for
why NPS policy would not support such an
action, BLMs response 1s pending.

El Mulpuis is one of 2 SWR parks being
studied by the NM Dept. ot Game and Fish as
possible reintroduction sites for bighorn sheep.
Bandelier National Monument is the second
site. Inthe case of ELMAL a particularly inter-
esting aspect ot the stody is that bighorn tissue
is preserved in one of the park’s cuves, which
will allow DNA testing to determine whether
the desert or Rocky Mountain suhspecies was
native to the park. ELMA is one of only J areas
where highorn were known toinhabitlavatlows.
Native Americans report hunting bighorn in the
area as recently as the 1930,

North Atlantic Region

Paul A. Bucktey, NPS Senior Scientist at the
Coastal Research Center, University of Rhode
Island, 1s the author of an invited chapter in the

recently published book, Wildlife 2001 Popu-
lations (1992 Elsevier). The paper. "Modeling
Metapopulation Dynamics for Single Species of
Scabirds.” 1s the first application of this new
approach to population dynamics in seabirds
using stochastic models known as RAMAS/
space and RAMAS/stage. Generic albatrosses,
cormorants, and terns were modeled. with unex-
pected and provocative results. Metapopulation
modeking will be of increasing importance in
grappling with the problem of fragmented popu-
lations In national parks and their environs.
* %

Two new regional resource management
specialists have joined the Nortb Atlantic Re-
gion. Leslic Pointer moved from Chiet of Re-
source Management at Yosemite to become
Branch Chief of Resource Management: Susan
Alberts s the new 1IPM Coordinator.

Bruce Connery also has jointed the Acadia
NP resource management staff as the T&M
Coordinator.

Jim Allen. Ceastal Geomaorphologist. and
scientists from Rutgers University and the Uni-
versity of Southern Califomia conducted a highiy
instrumented study of bayside beach erosion
and sediment transport at Fire Island National
Seashore with funding from NSF and NPS. He
also helped SWRO develop a plan tor recre-
ational use of the eroding Laguna Madre heach
ut Bird Istund Basin. Pudre Island National
Scashore.

Southeast Region

in the davs immedidately following Hurri-
cane Andrew. the NPS assembled a professional
resource assessment team o measure the eco-
logical “vital signs™ of south Florida national
parks. Twenty-three scientists from a variety of
disciplines examined resource conditions i or-
der to preseribe immediate actions to stabilize
threatened resources and identify fong-term ac-
tivities to assure continued health of park eco-
systems. They examined the geographic limits
and impacts of storm influence on coral reefs,
seagrass beds. hardwood hammocks, mangrove
torests, sawgrass marshes, pine forests, historie
shipwrecks. and archeological sites. They also
determined the status of endangered species
such as panthers. crocodiles, and bald cagles,
Air and water quality and organic debris and
sediments that shape biological communities
were studied.

A final executive summary of the report is
available: the full report will be published after
peer review is complete.

Team members included the following:

Resource Assessment Coordination: Gary
E. Davis {Assessment leader). Laurie Parker.
and Cameron Shaw.

Marine Resources; James Tilmant {Teach
leader).. Richard W. Curry. Jay Zieman. Ronald
Jones. Thomas Smith. and Alina Szmant.

Freshwater Rescources: Charles T. Roman
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(Team Icader), Joel Trexler. Mark Flora, Nicho-
las Aumen, Jamcs Schortemever. Robert
Fennema. and Ben McPherson.

Upland Resources: Lloyd L. Loope {Team
leader), James Snyder. Mike Duever, and Alan
K. Herndon.

Archeology: George Smith (Team leader).
Larry Murphy. Guy Prentice. and Jobn
Carnelison.

GIS: Donald Myrick and Michael Rose.

Peer Review Group: Micbael Soukup, Wil-
liam B. Robertson, Jr.. Ariel E. Lugo. Stuart L.
Pimin. Robert Utanowitz, John Ogden, and Pe-
ter Glynn.

L A

The South Forida Water Management Dis-
trict. the Florida Dept. of Environmental
REgulators. U.S. Justice Dept., and agricultural
parties have agreed to the use of an outside
mediator in the ongoing lawsuit regarding the
Everglades restoration program. The mediator
would work with the groups involved to try to
reach conscnsus on the restoration program.

® E

The GIS Specialist in the Southeast Region
has been relocated from the regional office to
Clemson University in South Carolina. Neil
Guse. Clemson CPSU Director, will be serving
as program coordinator for GIS and will super-
vise the GIS Spccialist position.

& Ok x

Through a project funded jointly by NPS, the
U.S. Army Corps of Engineers, and the South
Florida Water Management District. a native
Australian insect is being studied as a biological
control agent for the Melaleucatree. The weevil
Oxvops vitiosahas been quarantined at the USDA
Agricultural Research Center in Gainesville,
FL. where it will be tested to insure that no
natiove plant species would be adversely af-
fected by its dispersion.

Melaleuca, recently destgnated as a noxious
weed by the USDAL displaces wetland vegeta-
tion and wildlife habitat and has had adverse
eftects inthe Big Cypress National Preserve and
Everglades NP.

& Ok 3k

Personnel chanages in the Office of Science
and Natural Resources:

Tbrough a cooperative agreement with The
Nature Conservancy. a database manager has
been hired for the Region’s Biological Conser-
vation Database. The comprehensive comput-
erizeddatabase tracks information on plants and
animals. focusing on rare and threatened spe-
cies. Clifton Eakes began in this position in
November. His most recent previous position
was Natural Areas Specialist for the Mississippi
Natural Heritage Program

Bob Hickman bas joined the Regional ottice
staftf as resource management plan coordinator,
publications coordinator, and project manage-
ment coordinator. He has 20 years or experi-
ence in the North Atlantic, Midwest. and Na-
tional Capital Region parks.

20

Brendhan Zubricki was hired to fill the va-
cant air/water quality coordinator position for
the Region. Brendhan worked for the CPSU at
U/RI on water quality issues.

R

Recently published technical reports include:
Claxon, P.G. and H.L. Renwick. 1990. Bibliog-
ruphy of Scientific Research for Gulf Inslands
National Seashore. CPSU. Rutgers- T h e
State Umiversity of NJ. NPS/SER/93-01.

Claxon. P.G. and H.L. Renwick. 1990. His-
torv ol Scientific Research  Tor Gulf Islands
Nationai Seashore, CPSU, Rutgers-The State
University of NJ. NPS/SER/493-02.

McCracken, G.F.. C. Parker. and §. Gutfey.
1992, Genetic Differentiation and Hybridiza-
tion between Hatchery Stock and Native Brook
Trout in Great Smoky Mountains NP. NPS/
SER/93-05

Rikard. M. 1991. A Water Quality Study at
the Congaree Swamp National Monu-
ment of Myers Creek, Reeves Creek and Toms
Creek NPS/SER/93-06,

Midwest Region
New faces and/or positions in the Region:

Sue Jennings transferred trom Blue Ridge
National Parkway to a Resource Management
Specialist position at Saint Croix National Sce-
nic Riverways: Sam Lamie has entered govern-
ment service as a Cartographic Technician at
Voyageurs NP; Ed Childres transferred to Indi-
ana Dunes NL as a Cartographic Technician
from the Soil Conservation Service; Joe Myer
has transferred from the SER to serve us Re-
gional GIS coordinator at the newly established
GIS Regional Technical Support Center at the
Great Lakes CPSU, U/WI, Madison: Bob
Manasek has become Resource Management
Specialist at Scotts Bluft National Monument:
Bob Brander. formerly Apostle Istands NLecolo-
gist. has accepted a term appointment as Great
Lakes Coordinator.

New to the Research staft at Indiana Dunes
NL are Dr. Paul M. Stewart. aquatic ecologist.
and Dr. Ralph Grundel, animal ecologist. Stewart
was on the staft at Indiana U/Purdue U at Fort
Wayne: Grundel was on the staft at U/CA,
Berkeley.

Stewart has been appointed scientitic liaison
in cooperation with the USFWS to examine
sites along the St. Croix for zebra mussel infes-
tation and to recommend measures to retard its
spread in the river basin.

Dr. Richard Wbitman. Chief Scientist at
Indiana Dunes NI, has been appointed to the
U.S. Great Lakes Policy Committee, which will
address the 5-Year Strategic Plans for the Great
Lakes. Asaresultof last year's Environmental
Rouadtable meeting. a resolution was signed by
13 Midwest states and federal agencies on
interagency coeperation. Whitmanis team leader
tor a working group on Interagency Research
Needs Asscssment for Environmental Manage-
ment.

The Region has tinished a draft publications
planoutlining astrategy forestablishing 3 series
and for designing review procedures and stan-
dards. The plan is avatlahle Tor review by other
Regions; please contact the Regional Chief Sci-
entist it interested.

EE

A 2-day training session, held at Sieeping
Bear Dunes Sept. [5-16, 1992, addressed dune
systems management issues in the Great Lakes.
Stuff from Sleeping Bear Dunes. IndianaDunes,
and Pictured Rocks attended together with nearby
stat? from both State and Federal agencies.

B

Dr. Richard Whitman. Indiana Dunes NL
Chief Scientist. presented a paper. “Composi-
tion, spacial-temporal distribution and environ-
mental factors influencing the interstitial beach
meiotauna of Lake Michigan™ at the XXV SIL
International Congress in August 1992 in
Barcelona, Spain. The paper. authored by
Whitman, Kevin Kennedy, and Mary
Andrzejewski. has been submitted for publica-
tion to Vereimigung Fur Theoretische und
Angewandte Limnologie. Whitman gave a re-
lated paper at the 8th International Meiotfauna
Conference in Washington, DC. also in August.

EOE

The following papers by Indiana Dunes staft
have been accepted for publication:
Bowles. M.L..R. Flakne, A K. McEachern. and
N.B. Pavlovic. In Revision. Status and restora-
tion planning for the tederally threatened
Pitcher’s thistle (Crrsivn pitcheri) in [llinois.
Natural Areas Journal.
Brown, LS. and N.B. Paviovic. 1992, Evolution
in heterogeneous environments: Etfects of mi-
gration on habitat specialization. Evolutionary
Ecology 6:320-382.
Cole. K.IL..K.F. Khick.and N.B. Pavlovie. 1992,
Fire temperature monitoring during experimen-
tal burns at the Indiana Dunes, Natural Areas
Journal 12: 177-153.
McEachern, AK., M.L. Bowles, and N.B.
Pavlovic. In Press. Recovery planning {or the
threatened Great Lakes thistle Cirsiwm pircheri
according toametapopulation modet. In Bowles,
M.L.and C. Whelan {eds). Recovery and Res-
toration of Endangered Species. Cambridge
U Press. Cambridge. MA.
Pavlovic, N.B. In Press. Diswurbance-mediated
persistence of rare plants: restoration implica-
tions. In: Bowles. M.L. and C. Whelan (eds.)
Recovery and Restoration of Endangered
Species. Cambridge Press.
Pavlovic, N.B., M. DeMauro.and M.L. Bowles.
1992 Perspectives an Plant Competition--Plant
vollection rate should be positively correlated
with plant population size: Reply to the 1-in-20)
rule for plant collection. Plant Society Bulletin
818,
Whitman. R.1... D. Fagre, N, Pavlovic and K.
Cole. 1992, Applications of Landscape Ecology
to Urban Park Management. L/MA Press.
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MAB Notes

The Sonoran Institute recently sponsored a
regional forum on “Land Use Changes in the
Western Sonoran Desen Border Area.” The 150
participants--including representatives from U.S.
und Mexican agencies, the Tohono O’vodham
Nation. and citizens from local communities--
met in Ajo, AZ in October and reviewed major
resource issues facing the region, including the
implications of the North American Free Trade
Agreement. The “town hall™ approach was an
outgrowth of discussions over the past several
years to consider ways to implement the bio-
sphere reserve (BR) concept in this multi-cul-
tral region.

The possible imminent establishment of a
large BR in the Pinacate-Gran Desierto area of
Sonora (adjacent to the Organ Pipe Cactus NM
BR) provides incentive and opportunities for
strengthening transhorder linkages among BRs.

Bill Gregg addressed the forum on coopera-
tive approaches w coping with borders. In his
keyvnote. Hubert Hinote, Execunive Director of
the Southern Appualachian MAB Cooperative.
discussed the expenence of the Southern Appa-
lachians in aorganmzing cooperative projects to
meet regional needs, The forum resulted in a
conseasus on the need tfor mmproved mecha-
nisms for trinational cooperation in generating
and sharing information on regional issues. and
a recommendation Tor follow-up assessment to
see bow this could be accomplished.

* k¥

In September. the International Union of
Forestry Research Organizations, in coopera-
tion with U.S. und Canadian agencies and orga-
nizations (including the NPS) sponsored an in-
ternational symposium on “Ecology and Man-
agement of Larix Forcsts.” The symposium
drew participants from more than a dozen na-
tions and provided a comprehensive review of
the state of knowledge of the ecology. genetics.

and management of Larix forests, which occur
in boreal and alpine environments throughout
the northern hemisphere.

Gregg and Pat Halpin (U/V A) gave a poster,
focusing on opportunities for cooperative re-
search in BRs. The poster identified 20 BRs
containing onc or more species of Larix. and
included results of potential life zone shifts in
Larix BRs, based on various global circulation
models. Gregg and Stan Krugman. BR coordi-
nator for the USES. co-chaired a seminar on
BRs. emphasizing the ongoing small watershed
rescarch program in BRs in the U.S. and the
former Soviet Union, and the EuroMAB bio-
logicul inventory database.

x % X

The EuroMAB pilot project to prepare bio-
logicalinventory databases in BRs is underway.
The project was finalized at a July meeting of
MARB representatives from countries participat-
ing in the Biosphere Reserve Integrated Moni-
toring Program, which Mike Ruggieroattended.
The formats for the NPS Biological Inventory
Status (BISy and the biological inventory
(NPFLORA und NPFAUNA) datahases were
adapted tor use in EuroMAB BRs. The formats
are being used to prepare pilot BIS and verte-
brate inventory databases for a selected BR in
Canada. the Czech and Slovak Federated Re-
public. France. Germany. Russia. Rumania.
Spain, Sweden. the United Kingdom. and the
U.S. The MAB Secretariat has sent cach coun-
try instructions for preparing the databases,
which were scheduled to bereturned to USMAR
hy the endof 1992, The experience of preparing
the pilot databases will help EuroMAB coun-
tries determine a future strategy for preparing
and managing biological inventory data frem
BRs.

Bill Gregg, MAB Coordinator, NPS Wash-
mgron Office

Rocky Mountain Region

The Region has joined the Colorado River
Endangered Fishes Recovery Implementation
Program.  Four endangered and 2 candidate
species are the subject of considerable effort to
stave oft extinction: razorback sucker. bonytail
chub, humpback chub, and Colorado squawtish
areendangered: roundtail chub and flannelmouth
sucker are candidates. LEd Wick of our Fort
Collins office has the lead in this etfort.

* %k

Anthropological field research projects have
begon in Glacier NP and in the Bighorn Cunyon
NRA. These are the first systematic efforts to
collect baseline data on ethnographic resources
within these park units, Dr. Brian Reeves (LU/
Calgary)and Dr. Larry Loendorf {Loendorf und
Assoc.) will work closely with park staffs and
members of the Native American community
presently using park resources for traditional
cultural purposes The results will provide infor-
mation on present use of natural resources within
these parks and a cross cultural perspective on

Winter 1993

resource vatues 1o inform the development of
natural resource management options.
R

In honor of its 20th anniversary, Fossil Butte
National Monument in 1992 hosted the Third
Conference on Fossil Resources in the NPS.
Thbe 2 previous conferences were held by Dine-
saur National Monument and Petnfied Forest
NP. Conference topics have dealt with puleon-
tological issues such as promoting paleonto-
logical research in NPs. increasing NPS techni-
cal staft. tossils in the field, laboratories and
muscuims, interpretation. law enforcement is-
sues including thett und vandalism, and paleon-
tological issues outside the Park System.

Final products of the 1992 conference are a
technical report including abstracts. selected
papers and a field trip guide. and a letter to the
NPS Director describing the status of NPS fos-
sils and recommendations for tuture actions.
The Fourth Conference on Fossil Resources is
planned for 1994 and wili be hosted by Florissunt
Fossil Beds National Monument,

Limburger Cheese
Attracts
New Species To Pit
Traps at Oregon
Caves

Compared to most surface environ-
ments, caves tend to be low energy/low
food environments. They usualiy lack
much wind, light, freeze-thaws, or or-
ganics: thus it is fragile minerals and
species with low metabolisms that nor-
mally thrive underground. Foot traffic,
lights, clothing lnt, tunnels, and vandal-
ism are high/energy/food impacts on
caves. Visitors or altered airflow bring
in skin flakes. dust, spores, or detergent-
rich lint, alf of which foster exotic plant
growth.

In Oregon Caves, Carisbad Caverns,
and probably many other commercial-
ized caves, exotic animal communities
have developed on lint deposits and ex-
otic plants. Studies in Carlsbad Caverns
and Mammoth Cave indicate that an
unnatura] increase in food causes the
“paradox of enrichment,” where sur-
face-adapted insects move in and
outcompete smaller and slower moving
cave-adapted insects. The extinction
rate from these impacts depends in part
on whether caves are evolutionary “‘is-
lands™ or whether most of the recruit-
ment of species occurs from smallcracks
surrounding the cave. Finding out which
of these biogeography models best ap-
plies to cave communities is a hot topic
of current hiospeleological research.

Year-round baselines are needed to
understand the evolution of cave com-
munities and human caused impacts on
them. Unfortunately, until afew months
ago, all that was known about Oregon
Caves’ fauna were records such as “small
white spider seen in Neptune's Grotto.”
The first macroinvertebrate survey of
Oregon Cavesbegan inlate August 1992,
Eighteen pit traps were placed in the
cave to help determine the effects of
cave entrances, humidity, and nearness
to the cave trail on cave populations and
species composition.

The use of limburger cheese as an
attractant already has yielded some 20
species, at least 2 of which are
undescribed and are among the most
restricted endemics in the Park System.
The first endemic is in the genus
Speoseva, a millipede genus known by
only 2 other specimens. The secondisa
water mite which probablyh is parasitic
on an unknown antmal. The traps are
sampled and reset every 20 days. This
will continue until summer 1992, when
the program will be tied to a 5-months-
long Earthwatch project.

John Roth, Resource Management Spe-
cialist, Oregon Caves National Monument
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Support Tools for I&M Decision-making:
Moving from the Ideal to the Real

By June C. Rugh and David I.. Peterson
Editor's Note: This article tthe second in u
series of wo) represents a rescarch effort on the
parr aof the Pacific Nortincest Region to offer an
approach jor developing a dyvnamic. techmically
rigorous inventory & monitoring progranwithin
each park. Based on state-of-the-art methods
and analvses, it offers practical strategy and
suppart tools that will facititate I&M progran
dé’l"(’](}]”ﬂ(’”f g ]7(””(&

With the help of the interdisciplinary plan-
ning team described inthe previous article (Park
Science, Fall 1992), most parks will be able to
developabroadinventory and monitoring (i&M)
“ideal” plan that encompasses a diversity of
projects.  However budgetary and personnel
constraints mean that decisions must be made
about the relative value and feasibility of vari-
ous projects within the overall plan. This is a
complex process involving a wide range of
issues and hundreds of individual decisions:
lacking a systematic approach. many of those
decisions may be made with limited knowledge
or by intuition alone. The support tools dis-
cussed here--the Analvtic Hierarchy Process
and supperting software. Expert Choicel--are
the core of a new analytical framework for [&M
planning. providing both strategic and technical
support {or resource managers.

The Analytic Hierarchy Process (AHP) is a
structured approach to decision-making that
allows resource managers to incorporate a large
number of criteria and judgments including
those based on experiential knowledge or intu-
ition. Decision-makers are able to weigh the
contributions of each option and arrive at a final
assessment (or priority) that is both consistent
and defensible. Applied to I&M program
devclopment. this approach focuses on three
specific steps: (1) Identify 1&M projects: (2)
Prioritize projects: and (3) Maximize total [&M
program value over all projects.

First, decision-makers identify potential [&M
projects that would fulfill program ohjectives.
Second. these projects are prioritized based on
their total contribution to the 1&M program
goals. AHP is used ay a systematic technique to
determine those priorities, which represent the
definuble vaiue each project brings to the pro-
gram as a whole. Third, budget and personnel
lirnitations are worked into program planning in
order to maximize the total I&M program value
over all impiemented projects.

Park personnel need not be familiar with the
technical details of the AHP and related soft-
ware, the regional [&M coordinator would op-
erate the software. working with resource man-
agers toderive model inputs and evaluate model
outputs. Howeversome conceptual background
can clarity AHP's role in 1&M planning. The
principal ideus of AHP are (1) the use of hierar-
chies to structure decision-making, and (2) the
application of judgement measures and fornal
mathematics to express and quantity individual
preferences.

As a basic paradigm, the hierarchy is par-
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ticularly useful because 1t is stable, resisting
distuptions: it accommaodates additions easily:
its components can be arranged in a moduiar
fashion. allowing efficient moditications. and
finullv. the hierarchy is capable of incorporating
a large number of elements economically.

To construct a hierarchy. a primary goal is
placed at the top. For cxample, the goal in
Figure 2 is to choose the most desirable car: the
criteria for this decision are initial cost. mainte-
nance costs, fuel costs. resale value. status.
comfort, and reliability. (Additional tiers of
subcriteria would be added 1n a more involved
case.) Alternatives are the actual car models
heing considered and compared: VW, Honda,
Chevy. and Cadillac.

Pairwise comparisens among hierarchy ele-
ments at any level provide a ratto scale ranking
of these elements. First, the main criteria are
compared with respect to the goal. Here, per-
sonal judgment comes into play: the decision-
maker enters judgments as to the relative value
of initial cost vs, maintenance costs, initial cost
vy, resale value, and so on. Thus. the initial cost
might he judged to he moderately more impor-
tant than maintenance costs.

The next step is to compare the alternatives
with respect to each criterion: the user records
judgments for VW vs. Honda with respect 10
inmitial cost. and so forth. Throughout this pro-
cess., the more subiective elements such as intu-
ition, experience. or personal preference

Conceptual Model of the National Park Service Inventory
and Monitoring (I&M) Program
Define Management Goals and Objectives
for an 1&M Program
| |
Evaluate Available Data - Monitoring e M
L]
Examples: Examples: H
B » Monitor changes in selected H
Blbho—gm‘?hy of research populations H
+ Species lists Moni ha . . a
. « Monitor cl nges In specias

= Vegetation map composition/community structure E
« Description of physical * Monitor selected scosystem H
environment processes :
+ Human use (activities) » Monitor climate :
» Monitor changes in air and water :
* rasources quality H
L]
* Monitor soil and geological s
s Develop Conceptual Model rosouneas o geciodt '
E « Identity inventory needs * Monitor eflects of anthropagenic E
H stresses on selected species. N
H populations or ecosystems H
H } = Monitor changes in landscape H
] pattems (e.g., fragmentation, L
> Inventory corridors, buffar zones) H
: * Monitor human activities :
H Exampies: .
H = Analyze historical data E
. « Abundance and distribution of .
H selected species i
E = Air and water resources quality H
H « Data integration {GIS} E
H * Surveys of selected populations u
H and communities :
L] . . 2
. * Analysis and Synthesis H
L] a1
H Examples: H
H Design Monltoring * Analyze and synthesize data H
'} [ ]
H Program o * Create predictive models .
H ) » Make management H
. « |dentity hypotheses and monitor- recommendations =
nad ing priontes . : -

Develop monitoring protocols * Report findings

evelop 9p « ldentity new needs, threats and
« ldentity additional inventory needs concems

Figure 1

Conceptual overview of the inventory and monitoring process mn natural park areas.
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