


PARK
SCIENCE

NATIONAL PARK SERVICE

SUMMER 1987

A report to park managers of recent and on-
going research in parks with emphasis on its
implications for planning and management

In This Issue

Page
Seismic Research Protects Significant Ruins
at Chaco Culture National Historical Park ... .. .. 3
Isle Royale Moose Thrive
as Wolf Population Declines ................. 5
Manor to Coordinate Acid Rain Program . .... ... 5
Abandoned Well Plugging
Protects Parks' Resources ................... 6
Visitor Surveys Aid Mount Rainier
in Handling Management Problems . ........... 7
Padre Island Kemp’s Ridley Sea
Turtle Project Update ....................... 8
Resource Management History
Traced by Ranger's Thesis .. ................. 9
Fragile Dune Environments:
Managing for Human Impacts ............... 10
Grizzly Compendium Available .............. 1
NPS Science Support Staff Announces
IPM Training Videolapes .. ................. 1
Regicnal Highlights . ...................... 12
7Year Study of Falcons
Provides Clues to Origins .................. 14
Specimen Collection Guidance
Takes Time .. ..o 14
New Recreation Textbook . ................. 14
Information Crossfile ...................... 15
Meetings of Interest ....................... 15
Resource Data Management System
Launched in Pacific Northwest Region ........ 16
NY Conference Focuses on
Long-term Research . ...................... 17
VIRMC Makes Intensive
Data Collection Effort ...................... 18
Computer Cormner .............ooiviinnn. 19
An NPS Caribbean Resource
Protection Strategy ... ..................... 19
Field Courses Announced .................. 19
Biology Conservationists Meet . .............. 19
Interpreters, Managers Discuss
Mutual Concerns .............coove et 19
Superintendent's Corner ... ................. 20
Wolf Recovery Plan Draft
Moving Through interior . ................... 20
Erosion Techniques Course Set . ............. 20
Prairie Restoration/Management
at Homestead: AHistory ................... 21
Groundwater Contamination Charted
at Big Cypress Welt Driling Site ............. 22
Lefters ... i 23
Book Review ....................... ..., 24
Divers to Meet in Seattle . .................. 24

Cover: Author Ken King, foreground, checks machine
that registers ground fransmission and atlenuation of
energy inputs typifying conditions at Chaco Culture
National Historical Park. Story begins on page 3.

Editorial

The extremely untimely death of Thomas Lucke on February 28th of this year left the Park Science editorial
board with a gaping hole. Tom had been a votunteer — offering to share the fruits of his careful reading of law
journals as they apply to park matters. He read these journals voraciously; he exiracted their Parks-retated meat;
he translated it into words we all could understand.

Your editor chose not to rush out and atiempt to fill the board’s vacancy. She has always found that volunteers
tend to work harder and to add a personal cachet that gives a little different spin to the whole operation,

Sure enough. The lilies-of-the-field syndrome proved itself again. Within two weeks the phone rang and it was
Harvey Fleet, Chief, Digitat Cartography Branch, GIS Division at the NPS Denver Service Center, asking if he
might have a little corner of Park Science with its own standing head for dealing with Geographic Information
Systems (GIS) matters. (The response 1o his article in the Spring 1987 issue had encouraged him to make his bid.)

Not wishing to offend the gods by looking a gift lily in the mouth, we accepted forthwith. So Harvey Fleet is
our new board member, and he welcomes both questions and information in his area of expertise.
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Figure 2 Peak horizontal ground velocities at a distance of 10 m from four different

types of road building equipment.
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Figure 3 - Spectra of average induced horizontal ground motion from lraffic and

of the walls.

road building equipment at 10 m and the primary and secondary natural frequencies

at Chaco to observe how they shake, as a function
of wall height, for a standard energy input. The three
modes of wall vibration observed were:

1. longitudinal: a side-to-side motion;

2. torsional: a rippling down the wall’s height and
length;

3. diaphraming: a successively reversing bulging.

The results showed that the stable ancient ruin
walls behave just as any structure, in general. Unex-
peciedly, they respond very much like contemporary
steel framework buildings. However, a few walls were
found which did not respond in this predictable fash-
ion. These were deemed 1o be unstable, due fo
crumbling doorways, lack of interties with cross-walls,
poor rubbie fill inside the dressed wall surfaces, etc.
Short walls can be just as vulnerable to damage from
energy inputs as talf walls, depending on their fre-
quencies and modes of vibration.

The predictability which was found permits mea-
surements of a few representative walls to provide
height vs. fundamental frequency of vibration determi-
nations. Also determined were the important en-
gineering parameters of natural frequencies and rates
of damping or amplification al certain “tuning™ frequen-
cies, due to internal wall stiffness. Both the frequen-
cies and the damping analysis involve transforming
an energy vs. time plot by Fourier spectral and transfer
function techniques. It was noted that excessive or
insufficient damping can produce damage, depending
on the wall's height, modes of vibration, and frequen-
cies of vibration in *fune” with the frequencies of
ground motion induced by energy inputs.

When the frequencies of the energy input vibrations
resulting from various sources such as traffic, road
construction equipment, high expiosive blasting, efc.,
are superimpesed upon the fundamental and higher
frequencies of wall response vibrations, as shown in
Figure 3, it was possible to predict which walls would

be damaged by some of these various activities. The
fundamental frequencies of the walls are not "tuned”
to the frequencies of the ground motions; i.e., they do
not have the same natural frequencies as the vibra-
tions produced by traffic or road building equipment.
However, many of the other higher harmarics of vi-

bration in the walls are in "tune” with the frequencies
of the induced ground motions. Figure 4 shows the
situation for Kin Kietso ruin. The transfer function
anatysis showed that the walls at Kin Kletso can mag-
nify the induced ground motion at their base to their
top by three to eight times. Furthermore, it was possi-

A B
BULIDING NATURAL FREQUENCY BUILDING HIGHER FREQUENCIES
T T(23...)
a b ] a b [ o
o e - ] . »
6L 2 Z o 42 e “»
o z “ 2 -
y ZRZ ZIR-I
) ) % L 2
¢« O ° > 2 5 3 ﬁ/ ° 2 ®
1
: ‘g g “ 28 £
E € 2
: ¢ ” 2z Qjo * i~
b A ; ;
] % ] g
p It >~ ; 2 3 ] g ® i3
4 ZENZ ZHN-
> ZEN % zZ Z
3 Z I % £ Z
5 2t I 7= 2 =
® 7z Z Z
-1 Z %
e U Z & Z
" 1% B Z e Z
1 1 = -] -
ZBR Z ZHZ
9 B ZIZ |
X = ; . ; :
0 10 20 30 0 10 20 30

Frequency, cycles/sac

o- Bomag & Traffic

b- Troffic & Wacker

Fraequency, cyclos/sec

¢- Bomag

Figure 4 - (A) Comparison of frequency of induced ground motion with fundamental (first} frequency of vibration
of the buildings (sofid circles). (B} Comparison of frequency of induced ground motion with higher frequencies

of vibration of the buildings (sold circles).




ble to predict the respective distances from the source
of energy inputs of various magnitudes to the receiver
walls to provide adequate protection. For certain traffic
types, and wall response characteristics, some dis-
tances as smalt ag 10 meters put some of the ruing’
walls in jeopardy from the road construction. Figures
2-4 show the data.

A synthesis of all of these findings produced the
risk zone maps for the canyon's mest imperilled major
ruins. Figure 1 shows proposed vibration limits for the
protection of Kin Kletse from traffic, and light and
heavy construction equipment. Similar maps drawn
to expanded scales, defineate the risk zones for the
ruins from the high explosive blasting by the coal strip
mining operations. These zones differentiated among
three magnitudes of explosives used: 1000 [bs., 5000
Ibs., and 10,000 Ibs., and show the respeciive dis-
tances that such blasts must be kept away from the
ruins o prevent any damage.

Mitigation procedures to protect the ruins are of two
main means:

1. Reduce the magnitude of energy input(s) at the
source, andior

2. Change the vibrational characteristics of the re-
ceiver {fundamental period and higher harmonics}.

Accordingly, certain of the ruins’ walls were braced
and supported during the road construction. This was
dane to alter their frequencies of response vibration
- i.e., o “detune” them with respect to the ground
motion vibrational frequencies - and not to support
them. However, this has to be done carefully so that
the altered response frequencies of the bracing and
of the wall are not "tuned” to some other input source.
This would be an “out of the frying pan, into the fire”
change. For example, the back wall of Pueblo Banito
has been braced for many years. The large main
brace has a natural frequency of 13.8 Hz, and a damp-
ing value of 6.8 percent. The wall itself has a natural
frequency of 2.8 Hz, so the two are decoupled as well
as being detuned with respect o the various energy
source inputs.

Kin Kletso was built partly on a large rock which
conducts more energy. Therefore, because heavily
loaded trucks carrying fill material passed very close
to this ruin, the roadway was built up with cushioning
sand, smoothed, and paved. Furthermore, the drivers
were admonished not to accelerate or to decelerate
in the vicinity of this ruin.

This type of research can produce findings that
rmanagers of all historic and prehistoric structures will
find vauable in protecting these cultural resources
from a wide variety of energy sources. Had this re-
search not been ongoing at Chaco forluitously at the
same fime as the road construction, Kin Kletso and
Casa Chiquita, along with portions of Puetlo Bonito
and Pueblo del Arroyo, would have been reduced to
heaps of building stones.

The bottom line for “Boom! Crunch! Rumble!
Thump!” is Beware!

King is with the USGS Seismic Risk Assessment
Branch in Golden, CO; Yarborough is a Physical Sci-
entist with the NPS Southwest Region.

Reference:

Seismic and Vibration Hazard Investigations of Chaco
Culture National Historical Park,” King, KW, St
Algermissen and PJ. McDermott, USGS/Denver,
Colorado, Open-File Report 85-529, 58 pages.

Isle Royale Moose Thrive
As Wolf Population Declines

Moose are thriving on Lake Superior's 1sle Royale
NP, but the island’s walf population continues to de-
cline and a park researcher says food supplies may
be the key factor in hoth cases.

‘A combination of adequate food supply and low
wolf numbers has allowed a maximum rate of increase
for Isle Royale’s moose,” says Rolf Peterson, wildlife
biologist at Michigan Technologicat University and di-
rector of the NPS-sponsored wolf-moose research
project.

“There is enough balsam fir on the island to support
the park's moose herd during the crucial winter
months, and most of the animals are young, healthy,
and in prime breeding condition,” says Peterson. “We
expect these conditions to continue until the early
1990s, when overbrowsing by the growing moose herd
should begin to limit food supplies and result in lower
moose survival rates, especially for calves.”

Peterson says he and fellow researchers counted
1,380 moose on the island this year, 355 more than
a year ago. “That's about seven per square mile, a
phenomenal density compared to mainland moose
populations,” he says. “This is three times higher than
the average density of other moose populations in
North America.” Peterson expecis the Isle Royale
moase to reach a peak of ahout 2,000 animals some-
time during the next decade.

But while moose enjoyed another successful year,
the island’s wolf population suffered a setback.

“Wolf numbers are down to 15 from 20 last year,
Peterson reported. “We saw one wolf being attacked
and killed by other wolves while we were on the island
this winter, but we don't know for sure what caused
the other deaths. Food stress may have played a role,
since healthy moose are hard for wolves to kill."

Peterson says three wolf packs inhabited the island
at the start of this year’s winter survey: the West Pack
and East Pack, whose territories included the west
and east ends of the island respectively, and the Har-
vey Lake Pack, which occupied the territory between
the other two. This year's study showed the West Pack
was down from 11 to 8 members, the East Pack had
declined from 5 10 4, the Harvey Lake Pack started
out at 3 members, and one wolf roamed the island
alone,

“Then one day while we were conducting our aerial
survey, we witnessed a territorial confrontation be-
tween the Harvey Lake and East packs tnat changed
the situation,” says Peterson. “We saw the Harvey
Lake Pack bedded down around a moase they had
kiled in the East Packs territory. A few miles away
we saw the East Pack coming through the forest. They
had picked up the trail of the Harvey Lake group and
were headed toward the kill site.

“The East Pack came over a ridge, saw the Harvay
Lake wolves, and made straight for the dominant
{aipha) male of the Harvey Lake group. Unfartunatety,
the Harvey Lake male had just eaten and couldn't
move quickly enough to get away with the other mem-
bers of his pack. He put up a furious fight against the
three wolves of the East Pack {the fourth East Pack
wolf was not present}, but after 25 minutes the attack-
ers succeeded in killing him. When we recovered the
carcass two days later, the dead wolf weighed 94
pounds and had 12 pounds of meat in his stomach.
He was the biggest wolf I've ever seen on [sle Royale.”
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As aresult of this battle, the two surviving members
of the Harvey Lake Pack have dispersed and no longer
function as a pack, and the East and West packs have
divided the island equally between them, according
to Peterson.

The MTU researcher expecis the welves to maintain
their numbers at roughly 15-20 through the end of this
decade.

“Three breeding females are left on the isiand, the
Alpha female in each pack, but the one from Harvey
Lake Pack doesn't have a mate as far as we know,”
he says.

Peterson believes conditions will improve for the
wolves anly when the islands moose have grown
older and weaker, and more susceptible to malnutri-
fion because of lack of food due to overbrowsing.
When that happens, the wolves will find their larger
adversaries easier to catch and kill, and researchers
expect the wolf population will gradually grow. The
number of wolves on Isle Royale reached a high of
50 in 1980, then crashed to an all-time low of 14 after
two cansecutive years of severe losses.

During 1987 research on the island’s wolves and
moose was supported financially by the National Park
Service, Charles Ulrick and Josephine Bay Founda-
tion, and Campfire Conservation Fund, plus numerous
smail donations.

This article was written at the news bureau of Michi-
gan Tech University in Houghton, M.

Manor To Coordinate
Acid Rain Program

From Bill Gregg, Man and the Biosphere Coor-
dinator in the NPS Washington office, comes word of
a new staff member - Kathleen Manor — who will act
as coordinator for the acid rain program. Manor has
an undergraduate degree in biology/environmental
sciences from Hollins Coliege and a graduate degree
in environmental management from the Department
of Environmental Sciences and Engineeting at the
University of North Carolina, Chapet Hill.

In 1981, Manor joined the National Acid Precipitation
Assessment Program as technical assistant to the
executive director al EPA, advanced to the deputy
position, and wound up as advisor to EPAs acting
assistant administrator for air and radiation. Most re-
cently, from 1985 to 1987, Manor managed the air and
water programs in the environmental division of the
Chemical Manufacturers Assn,

Her major responsibilities in the NPS Washington
office will be to coordinate formulation of policy and
pragrams relating to acidic depasition research and
the integration of the NPS acidic deposition program
with related NPS scientific, educational, and natural
resource programs. In addition, she will coordinate
NPS participation in NAPAP and in the National At-
mospheric Deposition Pragram.






Visitor Surveys Aid Mount Rainier
In Handling Management Problems

By Peter Thompson, Darryll R. Johnson, and Thomas C. Swearingen

A five-part social science research project, two
years in the making, is bridging the gap between sci-
ence and management at Mount Rainier NP. The qual-
ity and managerial relevance of the five reports {see
box) reflect nearly continuous interaction during that
two-year period between the park and the personnel
of the University of Washington's NPS Cooperative
Park Studies Unit.

A number of persistent resource management prob-
lems {which were the genesis of the research project)
had troubled park managers for decades. Of particular
concern were the proliferation of unmaintained (so-
cial) trails in heavily used subalpine meadows and the
maintenance of a clean, healthful environment for the
large number of climbers on heavily used routes in
the park where management of human waste by tra-
ditional means is increasingly difficult. Over the years,
a number of different management strategies have
been aftempted to alleviate these problems - but with
limited success.

A series of meetings, held in the summer of 1984,
examined research possibiliies addressing these
problems. Aftending these meetings were members
of the Mount Rainier resources management staff, the
Pacific Northwest Regional Chief Scientist, and the
Research Sociologist from the University of Washing-
ton, CPSU.

Three general research objectives were:

1. Measurement of the atlitudes of alpine zone users
toward human waste management problems and
policies;

2. Assessment of user and potential user acceptance
of an experimental minimum impact camping plat-
form at Indian Henry's Meadow (a popular back-
country subalpine meadow used by dayhikers and
backpackers);

3. Evaluation of the effectiveness of passive com-
munications to encourage day users to follow
minimum impact procedures in the Paradise
Meadows.

The delineation of these objectives fed to a
- Cooperative Agreement between NPS and the Univer-
sity of Washington CPSU. Darrylt Johnson of the
CPSU was Project Leader, and Peter Thompson from
Mount Rainier Resource Management staff was the
park liaison. Tommy Swearingen and William Salvi,
CPSU research associates, were assigned important
responsibilities.

During the winter of 1984-85, specific work objec-
tives were developed. The schedule called for comple-
tion of the research design by March 30, 1985, data
collection during the summer of 1985, coding and data
processing in the fall, and final report by April, 1386.
- The first product of the project was a bibliography
released in January, 1985 — Recreational Impacts on
Soils and Vegetation: Park and Alpine Siudies by
Tommy Swearingen.

At a meeting in January, 1985, there began a pro-
cess which became the project’s hallmark and set this
research apart. It was the considerable amount of
interaction between investigators, park management,
and operational personnel of the park. Detailed, site
specific discussions continued into the spring, with
park personnel directly involved in providing feedback
on all questionnaire items and sign texts for the

Paradise trailside sign text quasi-experiment. Field
personnel provided the researchers with valuable in-
sight into the management problems.

Simultaneously, & general visitor survey was added
to the project to update park demographic and eco-
nomic data on the park visitors. The survey consisted
of three questionnaires gathering information on a
wide variety of topics including visitor characteristics,
recreation activities, use of facilities and services, use
of park information sources, organized group mem-
bership, psychological motivation for park visitation,
and travel cost data.

The visitor contact procedures were designed to
have rinirmal intrusion upon visitors' experiences. Re-
fusals to participate were almost nonexistent. Re-
sponse rates to the mailed questionnaires associated
with all project components were high (73 1o 84 per-
cent). The data bases represent a valuable informa-
tion tool that can be used fo provide insight into a
number of areas of managerial relevance now and in
the future.

Because of the amount of interaction between the
scientists and the park staff during project planning
and applicable findings, park staff showed considera-
ble interest in the final reports. The information is rel-
gvant to the development of strategies for continuing
education of backcountry users, for formulation of pol-
icy considerations related to waste management in
the alpine zone, and for facility planning and other
managerial strategies connected with the general vis-
itor population. Selected statistical highlights from
these projects are listed below.

General Visitor Sufvey. These data provided a
descriptive profile of the visitor and the typical park
visit. For example, it was found that of those over the
age of 18, one-half had completed college degrees
and 20 percent were 60 years of age and older.
Twenty-three percent of the surveyed visitors stayed
overnight in the park. The general visitor survey also
contained a travel cost survey providing estimates of
the economic impact of park visitation in the state of
Washington. In the course of fraveling to and from
Mount Rainier, it was estimated that visitors spent
approximately 38 million dollars in the state of Wash-
ington and 13 million in a four county area around the
park.

Paradise Meadow Visitor Survey. Twelve percent
of all Paradise Meadows visitors felt that human im-
pact was not a problem in the area; 25 percent did
not know if there was human impact or had no opinion
about it. Twenly-eight percent of the surveyed
Paradise Meadows visitors said they had not been
exposed to information relating to human impact in
the park. There was a strong relationship between
exposure fo low impactinformation and the perception
that there was a human impact problem in the
Paradise Meadow area. Seventy-five percent of the
respondents who were exposed to such information
perceived some degree of problem compared to 36
percent of the respondents who were not exposed to
such information.

Park visitors not exposed to low impact information
may be ditferent in other ways that contribute to their
perception that impact either is not a problem or does
not exist. These data strongly suggest park communi-
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cation efforts do have an impact upon the perceptions
of park visitors, and that efforts should be expanded
to reach those people not being contacted.

Day-Hiker Off-Trail Hiking in Response to Alter-
nate Sign Texts. Although the data are preliminary
and additional research is planned during the summer
of 1887, some interesting results emerged. The pre-
sence of trailside signs generally affected off-trail hik-
ing, and visitor respense varied significantly by sign
type. At one site, off-trail hiking rales were 15.5 per-
cent when no signs were present compared to 9.6
percent with the standard park sign ("Meadow Re-
pairs, No Hiking™). Interestingly, both of these rates
were substantiatly higher than those resultant from a
non-verbal sign depicting a boot sole in a circle with
a crosshalch (2.8 percent), and a sign stating a nega-
tive sanction (Off-Trail Hikers May be Fined} (1.7
percent).

Camp Muir Climbers' Survey. Nine percent of the
surveyed climbers perceived a substantial human
waste management problem on the Camp Muir route.
Forty-seven percent of the climbers felt there was a
slight to moderate human waste problem; 44 percent
felt there was no problem or had no opinion. Some
degree of a human waste problem was perceived by
66 percent of campers in private parties compared to
40 percent in commercially guided parties.

Seventy-two percent of all climbers felt there was
a need for better public waste management informa-
tion; 74 percent supported requiring all climbers to use
the carryout bag waste system. Thirty-five percent of
the private climbers who are supposed to receive the
wasle carryout bags reported they had not received
them. Ninety percent of the climbers favored con-
tinued use of the Muir solar assisted toilet.

The researchers feel that these findings, and the
manner in which they were derived, assure a continu-
ing high level of interest in research in the behavioral
sciences at Mount Rainier NP.

Thompson Is now Chief Ranger at Crater Lake NP;
Johnson is Project Leader for Social Science in the
Pacific Northwest Region; Swearingen is a Research
Assistant at the U of WA NPS/CPSU.

The Study’s Five Reports

Swearingen, Thomas C. and Johnson, Dar-
il R. Mount Rainier National Park Paradise
Meadow Visitor Survey.

Johnson, Darryll R. and Swearingen,
Thomas C. A Prefiminary Analysis of Day
Hiker Off-Trail Hiking in Response fo Alternate
Sign Texts at Selecled Sites in the Paradise
Meadows Area, Mount Rainier Nalional Park.

Swearingen, Thomas C. and Johnson, Dar-
nfll B. Mount Rainier National Park Camp Muir
Climber Survey.

Salvi, William and Johnson, Darryli R. The
Indian Henry’s Meadow Visitor Survey.

Salvi, William and Johnson, Darrylt R. The
1985 Mount Rainier General Visitor Survey:
Statistical Abstract.

All five studies are published by the
Cooperative Park Studies Unit, College of
Forest Resources, University of Washington,
Seatlle, Washington, 1986.







16 hatchlings were lost in the surl. The remaining
1,759 hatchlings were recaptured and transported to
the NMFS laboratory for head starting.

Sex Determination

The importance of the temperature of sea furtie
eggs while they incubate was not known when the
Kemp's ridley project began in 1978. It has recently
been found that four other species, including the olive
ndiey (L. olivacea), possess temperature dependent
sex determination; that is, the temperature at which
the eggs incubate determines the sex of the embryos.
In these species, lower egg temperatures during the
middle third of incubation produce primarily males and
higher temperatures produce primarily females. Un-
fortunately, the exiremely low numbers of Kemp rig-
leys remaining in the population has prohibited em-
bryo and hatchling sacrificing necessary to systemat-
ically study this question in this species. However, it
is likely that incubation temperatures do, indeed, influ-
ence gender in L. kempi.

The implications of such a phengmenon are pro-
found in a project designed to increase the numbers
of an endangered species. Although natural sex ratios
for this species are unknown, the Kemp's ridiey recov-
ery team beiieves that our conservation efforts for this
endangered species should favor a production of a
1:1 sex ratio or slightly more femaies. Our practice of
incubating Kemps ridley eggs in styrofoam boxes is
a technigue used in many other sea turtte recovery
projects. However, this technigue has been found to
subject incubating eggs to cooler than normal temper-
atures and hence results in an over-production of
males.

In 1984 a study was undertaken to determine the
sex ratio of L. kempitransported to, and incubated at
Padre Island NS. Gonads were dissected from several
year-classes of dead hatchlings and late-staged em-
bryos for histological sex determination by Or. David
Owens ({Texas A&M University). Owens found a pre-
ponderance of males, indicating that temperatures in
the incubation shed were slightly too low. As a result,
it was decided to increase 1985 and 1986 incubation
temperatures. Gonads were removed from dead 1985
and 1986 year-class embryos and hatchlings. Sub-
sequent histological analysis of the gonads revealed
almost equal proportions of males and females in the
1985 year-class and 75 percent females in the 1986
year-class. This indicated that the elevated tempera-
tures were successful in producing more females and
provided the first evidence that L. kempi possesses
temperature dependent sex determination. The
miatching of clutch incubation temperatures and sex
ratios for several year-classes of eqgs has allowed us
to further define the incubation temperatures at which
the eggs should be maintained in order to produce a
1:1 sex ratio or slightly more females.

Adult Sightings

The age atwhich Kemp’s ridleys mature is unknown
but estimates range from 8 to 15 years. Since females
from the early project years may begin returning to
Padre Island to nest, systematic beach patrots for
nesting turtles were initiated this year. Many park staff
members were issued permits and trained to detect
and respond to turtle sightings and all were watchful
while on the beach. Various members of the Resource
Management, Interpretation, and Maintenance and
Ranger Divisions conducted the turtle patrols and
thus, the effort was park-wide. Although one adutt
female and one false crawl {an abandoned nesting
altempt) were sighted during the patrols and one nest-
ing adutt and one false crawl were reported by visitors,

Table 1. Generalresults of 1978-1986 Kemp's ridley incubation and imprinting at Padre Island National Seashore.

Number
eggs Number Number Number Number
from {percent) hatchlings hatchlings hatchlings
Rancho eggs died at lost during fo
Year Nueve hatched Padre Island release Galveston
1978 2,191 1,931(88.1) 64 19 1,848
1979 2,053 1,769 (85.7) 15 93 1,661
1980 2,976 2,502 (84.1) 14 65° 1,611
1981 2,279 1,898 (83.3) " 19 1,868
1982 2,017 1,563 (77.6) 5 34 1,524
1983 2,006 242(12.1) 10 2 230
1984 1,976 1,792 (90.7) 239 9 1,544
1985 1,978 1,664 (84.1) 14 25 1,623°
1986 2,011 1,776 (88.3) 1 16 1,759
Total 19,487 151437{17.T) n 282 13,668

"Calculated exciuding B10 hatchiings from 11 clutches intentionally released into the Gulf of Mexico.
“Calculated excluding 69 hatchlings from a Padre Island natural nest head stared at the Galveston NMFS Laboratory.

no Kemp's ridley nests were found.

Since the national seashore is 68 miles long and
extensive areas are often devoid of NPS personnel,
it is imperative that park visitors assist with turile de-
fection and reporting. Increased efforts were made to
educate the public about the Kemp’s ridley project and
urge visitors to report turtle sightings immediately. In-
terpretive programs were given at several hatchling
reieases and new handouts, posters and displays de-
scribing the project were made. Television and news-
paper interest and coverage remained high, as in past
years.

Beach Temperature Profiles

A beach temperature profile study was undertaken
to determine temperafures at which Kemp’s ridiey
eggs would incubate if laid in Padre Island sand. The
study was conducted at three sites on Padre Island
by contractor Dr. Allan Chaney (Texas A&l University)
in conjunction with a simultaneous study at Rancho
Nuevo. The results of these two studies were com-
pared. It was found that Rancho Nuevo and Padre
Island sand temperatures were comparable dusing the

summer months of heaviest nesting activity and egg
incubation and that Padre Island sand temperatures
should be warm enough to produce females.

Future Program Efforts

Padre island NS has received 19,487 Kemp's ridley
eqggs and sent 13,668 hatchlings to Galveston for head
starfing during the nine years of the restoration and
enhancement program. The Kemp's ridley recovery
group members recently decided to extend the pro-
gram through the summer of 1992. Important biolog-
ical information on this poorly known endangered
species has been gathered each year. Much of this
information will have future implications and applica-
tions at Padre Island and Rancho Nuevo. Although
no confirmed nestings of our Padre Island imprinted
turfles have occurred, national seashore staff mem-
bers and visitors will continue to look for returning
femaies and be optimistic that such returns will accur
and that a secondary breeding population of the
Kemp’s ridley will become established at PAIS.

Donna Shaver is a Natural Resource Management
Trainee at Padre Island National Seashore.

Resource Management History Traced by Ranger’s Thesis

From R. Gerald Wright at the NPS/CPSL) at Univer-
sity of Idaho, Moscow, comes word of a thesis by
Gordon C. Qlsen of Slippery Rock University, entitled
“A history of natural resources management within the
National Park Service.” Olsen is a Ranger at Arntietem
National Battlefield and limited copies of his M.S.
thesis are available through Barry Macintosh, NP3
historial in Washington, DC. Wright's review follows:

The thesis 1s chronologically organized and traces
the history of resource management activities, per-
sonnel and offices from the start of the NPS to present.
It is a lengthy documnent, well researched in terms of
its use of archival records, unpublished NPS memos,
and Annual Reports of the Director, Chief Scientist,
etc. The thesis is an excelient reference document for
those whe are interested in knowing more about the
roots of the NPS in terms of personalities and offices
involved in natural science and rescurce manage-
ment. A major part of this discussion deals with the
Washington Office. Producing an ordered chronology
of the activities of this office is no small task.

The thesis is less strong in its discussion of actual
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resource management activities. However, it must be
realized that considering the breadth of NPS activities,
writing such a history is far from easy. In par, the
chronological thread which adds organization to the
administrative history, makes the discussion of re-
source management activities disjointed. Qverall
some activities are treated better than others. The
history of fire management is excellent, discussions
of wildiite management had less detall than | wouid
like to have seen.

Somewhat distractive was what | consider exces-
sive use of lengthy direct quotes. | also feel there was
a tendency for the author to except some historical
accounts at face value. This results in NPS activities
being portrayed in a consistently positive light even
when this may not be warranted. A greater reliance
on the discussion of NPS resource management ac-
tivities available in refereed publications may have
helped correct this situation. !t is my perception that
these materials often provide a more objective view-
point.







pose. If the boardwalk were extended to the parking
lot, it would provide a hard-surfaced trail loop.
Signing

Reword the boardwalk signing to provide a more
personalized message, such as “Dunes are fragile
areas;, protect your dunes; please stay on the
boardwalk” or "Dunes are fragile areas; protect your
dunes; use the dune climb area in front of the bath-
house.”

These messages would stress the visitor's connec-
tion with the natural resource area. Similar signing
should be located along the entrance route to the park
and in the parking lots, informing about the fragite
environment before they enter it.

Alternate Activity Options

Some negative dune use may occur out of bore-
dom. Recreation for group use should be provided on
the beach; e.g. portable volleyball standards with nets
at the far ends of the beach zone providing activity
alternatives and helping reduce congestion in the cen-
tral beach areas.

Controlling Dune Use

Media coverage and on-site information about re-
sponsible use of the resources would help. Since a
majority of the visiors live within a one hour drive of
the park, the need for envirgnmental protection can
be carried in arlicles and public service announce-
ments in tocal and regional news media.

From the viewpoint of maiching management and
visitor perspectives, the most favorable approach ap-
pears to be continue maintaining and extend the
boardwalk; maintain mesh fencing used to channei
visitors through those areas where there is no
boardwalk; modify the signing along the boardwalk to
include a more personalized approach to keeping vis-
itors off the dunes, and retain the existing level of
interpretive educational signing. In an environment
primarily recreation activity-oriented, the most effec-
tive measures probably will be those that modify visitor
behavior through physical changes in the envirenment
rather than through educational messages. However,
efforts to educate vistors before they reach the park
also may prove effective.

Hultsman is an Assistant Professor of Forest Rec-
reation at Purdue Universily, West Lafayefte, IN47807

Grizzly Compendium
Available

The Interagency Grizzly Bear Committee (IGBC)
has published its 540-page Gompendium, developed
to assembie all available information on the biology
and management of the grizzly bear in North America,
according to Christopher Servheen, Grizzly Bear Re-
covery Coordinator, U.S. Fish and Wildlife Service,
Missoula, MT,

Designed as a source document for grizzly bear
managers, researchers and students, the Compen-
dium has a format designed to facilitate review of all
known information on any subject area of interest re-
garding grizzlies. It contains both published and un-
published information from all North American
sources, pius a complete reference list and a detailed
narrative summary by topic.

Also ofinterestin the same subject area is a 21-page
“Report to the IGBC on the Availability of Foods for
Grizzly Bears in the Yellowstone Ecosystem,” pub-
lished December 1986 and prepared by Servheen,
Richard Knight, David Mattson, Steven Mealey, Dale
Strickland, John Varley and John Weaver.

NPS Science Support Staff Announces
IPM Training Videotapes

By Donna Vermeire

The NPS Science Support Staff in Washington,
D.C. (WASO) recently completed, through an Inter-
agency Agreement with The Environmental Protection
Agency, four training videotapes that will introduce the
concepts of integrated pest management (IPM) to
maintenance and resource management personnel,
as well as meet the goals of training for pesticide
applicators. Designed to be used in formal IPM train-
ing courses, the videotapes also can be presented at
staff meetings and park safety training events. It's an
easy-to-learn-from method in the growing library of
the Science Support Staff's educational materials on
IPM.

In the late 1960s and 1970s, accumulating evidence
of environmental hazards, health risks, and rising
costs asseciated with indiscriminate use of pesticides
sparked policies and programs designed to curb the
mare harmful practices. These programs now include
regulatory actions, training and certification programs
1o improve application safety, and research and de-
monstration projects in integrated pest management.
In 198C, the NPS initiated its Servicewide IPM pro-
gram; its goal was to minimize risks and costs while
maximizing effectiveness. To implement IPM
strategies in the National Parks, the Science Support
staff began the videotape project.

Gary Johnston, IPM Coordinator and project officer,
identified four subject areas for videotape ireatment
- pesticide applicator safety, the detection of wood-
inhabiting insects by structural inspection, subterra-
nean termite biology, and crack and crevice treatment
for cockroach management. Technical experts in-
cluded William E. Currie of EFA and Dr. Harry B.
Moore of Narth Carolina State University.

The scripis were written and produced by the author
and videotaped by EPA’s Audio-Visual/Television crew
in the summer and fall of 1986. Three tapes were
mastered on high quality 3/4 inch industrial format;
the Crack and Crevice tape was done on broadcast-
quality Super 1/2 inch betacam. They were shot on
location at National Mall, Rock Creek Park, Great Falls
Park, Fire lsland NS, Morristown NHP, Hampton NHS,
Big Cypress National Preserve, Grand Canyon NP,
and the buildings and maintenance yard of the Na-
tional Capital Region. The Empioyee Development
Division coordinated the videotape programs.

Pesticides, by design, are biologically active and
toxic, and pose potential risks to human beings, Those
who handle pesticides are the primary group at risk,
However, pesticide residues in food and drinking water
can be transferred to human tissues, where the chem-
icals may accumulate, $0 misuse or indiscriminate
use can affect park visitors and users as well, Further-
more, longterm effect on “non-target populations” is
also a serious possibility; pesticides can reach unin-
tended victims. Therefore, the first videotape was Pes-
ticide Applicator Safety. The IPM sirategies include
reducing the amount of pesticide per application, re-
ducing the number of applications, using protective
ciothing and equipment, and training users in safe
handling and application. It stresses substituting less
toxic chemicals or non-chemical technigues, acute
and chronic poisonings. accurate reading of the pes-
ticide label and matenial safety data sheets, and pro-
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tective clothing and equipment.

Many NPS histeric wooden structures are vulnera-
ble o insect attack and bio-deterioration. yel their his-
toric fabric cannot always be treated with chemicals.
Preservation depends on prevention, replacement,
and repair of damaged wood. Therefore our second
videotape developed Structural Inspections - A Way
of Managing Wood-inhabiting Insecls 1o educate all
who play an inspector’s role on how 1o prevent deterio-
ration of wood. The program follows Dr. Harry Moore
of N.C. State University, an entomologist and author
of "Wood-Inhabiting Insects in Houses,” in an inspec-
tion of an NPS wooden structure. At the Ford Mansion
in Morristown, N.J., we focused on individual insect
problems by cutting away to examples of wood de-
terioration at other National Parks. The tape deals
with learning how 1o identify different types of insect
damage 1o wood. sources of infestation, insects that
do the most damage to wooden structures - the sub-
terranean and drywood termites, wood-boring bee-
tles, carpenter ants, and carpenter bees, and the im-
portance of integrating IPM techniques that render a
structure less susceptible to insect attack.

Intelligent prevention and contro! of any insect pest
is based on an understanding of its biology and habits.
Thus, in our third videotape Sublerranean Termite
Biology, we establish the relationship of prevention
and control procedures to termite biology and habits.
This tape uses edited footage of insect photography
from two previously produced tapes, Dr. F. E. Wood's
“Subterranean Termites” and Shell Infernational
Chemical’s “Thief in the Dark”

The final videotape to be released this year wilt be
Crack and Crevice Treatment for Cockroach Manage-
ment. It follows a pesticide applicator and trainee as
they treat an NPS food-handling operation and an
office for cockroaches, focusing on the IPM
techniques of sanitation, caulking as a mechanical
control, site monitoring, and a low toxic pesticide treat-
ment with a boric acid dust.

These four new videotapes and the previously pro-
duced /PM in the Parks, bring to five the number of
video programs being used by the Science Support
staff in its education and training efforts. “IPM in the
Parks,” developed in 1985, embodies the Park Ser-
vice's |PM philosophy. Its enthusiastic receplion in the
field made possible the development of the other four
programs.

These tapes were intended for internal distribution
and training. However, they may have an impact on
the pesticide industry, if numerous phone calls and
requests from a wide and diverse audience is any
indication. At a recent EPA/USDA National Workshop
on Pesticide Applicator Certification and Training, the
videotapes were screened nightly for Government, in-
dustry and environmental audiences. A large number
of requests foliowed these showings. We are in the
process of finding a mechamsm for distributing the
programs externally. However, copies of the 1apes are
available on 1/2 inch VHS for NPS users. Contact the
regional training offices, WASC Science Support
Staif, and Regional IPM Coordinators.

Vermigre is an NPS Training Specialist in the Wash-
inglon Office.



regional highlights

Western Region

Research Scientists from the Western Region at-
tended a conference on Botanical Research and Man-
agement held on the Galapagos Island April 12419,
1987. Lloyd Loop (Research Scientist, Haleakala),
Charles Stone (Research Scientist, Hawaii Vol-
canoes) and Clifford Smith (Unit Leader, CPSU/UN-
versity of Hawaii) provided an overview of conserva-
tion biglogy in the Hawaiian Islands and stressed ils
applicability 1o resource management problems in the
Galapagos. Ninety-five registrants — two-thirds from
Ecuador, one fifth from the United States, and the
remainder from Europe and New Zealand - attended.
Loope presented a paper on “Management and Re-
search Efforts to Protect Vulnerable Endemic Plant
Species of Haleakala National Park, Maui, Hawaii™;
Stone’s paper was “Managing the Invasion of Alien
Unguiates and Plants in Hawaii's Natural Areas”; and
Smith gave a paper on “Weed Management in
Hawaii's National Parks.

EC

Sequoia, Kings Canyon and Yosemite NPs will im-
plement an expanded policy of protecting giant
sequoia from black charring by fires when the program
of prescribed burning resumes this summer. This de-
cision followed recommendations in a 45-page report
by a 7-member Technical Review Commétee chaired
by Dr. Norman L. Christensen of Duke's Botany De-
partment. The review committee endorsed the NPS
policy of using prescribed burns to restore natural
ecosystems in the giant sequoia forests of the three
parks, recommended that burn plans be formutated
with participation of a person trained in landscape
architecture, and that greater emphasis be given to
long-term monitoring of fire effects, and emphasized
that “ecological values are paramount and are not to
be compromised for purely aesthetic reasons.”

LI

The Third California Islands Symposium, spon-
sored by Southern California Academy of Sciences,
Santa Barbara Museum of Natural History, and Santa
Barbara Botanical Garden, was held on March 2-6,
1987. Papers on the history, geology, archeclogy and
biology of the Channel Islands and other off-shore
islands of California and Baja California were pre-
sented to approximately 600 attendees. Proceedings
will be published fater this year.

+ oxw

Twenty research scientists and park managers from
the Western Region participated in a research and
resource management workshop at Channel Islands
NP on May 1115, 1987.

Workshop participants identified, prioritized and
prepared proposals for research and resource man-
agement activities for Santa Rosa Island, a 54,000-
acre area acquired for $30 million on December 29,
1986.

.

Thomas J. Stohigren, Ecologist at Sequoia and
Kings Canyon NPs and Dr. Philip W. Rundel {UCLA)
published a paper in Ecoiogical Modeling (34:245-
257) titled "A Population Model for a Long-lived, Re-
sprouting Chaparral  Shrub:  Adenostome  fas-
ciculatum.” Chamise, the most commaon shrub in

California, may be able to survive more than 23 fires
(30-80 years apart), The model also evaiuates poten-
tial changes in population age structure given different
fire-caused mortality rates.

Annual Report No. 10, covering calendar year 1986
activities of the NPS Cooperative Park Studies Unit
at University of California, Davis, is now available from
the Region, covering NPS contracts and NPS activ-
ities in the field of scientific research.

* x *

“Breeding Ecology of the Hawaii Comman Amakihi”
is the title of a paper by Charles van Riper lil in The
Condor (89:85-102), journal of the Cooper Ornitholog-
ical Society 1987. The paper cover 11 years of re-
search (1970 through 1981) into the ecology and
breeding biology of the Common Amakihi on Mauna
Kea, Hawaii. Van Riper is head of the NPS/CPSU at
U/Cal, Davis.

Alaska Region

Bear-People Conflicts, a symposium on manage-
ment strategies was held in Yellowknife, North West
Territories, Canada in Apiil. Managers and scientists
from Canada, the U.S., and Europe attended. “Suc-
cessful Bear-People Conflict Management in Denali
National Park, Alaska” by John Dalle-Molle and
Joseph Van Horn and “Seasonal Camping Closures
of Important Bear Foraging Sites to Reduce Human/
Bear Conflicts™ by Gary W. Vequist were among the
papers given. Proceedings will be published within a
year, For a copy of abstracts and notes on the papers
and workshops, contact John Dalle-Molle, Box 9,
Denali Park, Alaska 99755.

k%

A recent publication by James M. Peek, Dale G.
Miguelle, and R. Gerald Wright entitled "Are Bison
Exotic in the Wrangell-St. Elias National Park and Pre-
serve” appeared in Environmental Management 11{2).

ok #

Dr. Dale L. Taylor was selected to fill the region’s
vacant wildlife research biologist position. Dale began
his career with the National Park Service as a sea-
sonal employee in 1973 at Grand Teton NP and be-
came a permanent employee there in 1977, From 1977
1o 198t he served as a fire ecologist at the South
Florida Research Genter. In 1981 he accepted a simi-
tar position with the Bureau of Land Management in
Anchorage, Alaska. He transferred to the Anchorage
office of the U.S. Fish and Wildlife Service in 1984 as
their marine mammal coordinator.

D

Al Lgvaas served ona panel at the Northern Section
of the Wildiife Society annual meeting held in Juneau
March 31 through April 2, 1987, Al presented a paper
in respanse to the question "How does your agency
treal economic values of wildlife and fisheries and of
what importance are those values in decision-
making?"

+ %+

Gary Vequist gave a paper on April 3, 1987 in
Juneau at the Fourth Northern Furbearer Conference
entitled “Sea Otter Recolonization of Ancestral Range
in Glacier Bay National Park.”
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North Atlantic ——»

The North Atlantic Region held #s First Triennial
Conference on Science and Resource Management
in Northeast National Parks on the University of Mass-
achusetis-Amherst campus March 30-31, 1987. See
picture on opposite page. More than 100 NPS park
managers, scientists, resource managers, interpret-
ers, and contract scientists met to discuss resource
problems, research results and their application to re-
source protection.

We were welcomed by the University Provost, Dr.
Richard O'Brien, who discussed the University’s com-
mitment to quality research in the public interest and
by Dr. Eugene Hester, new NPS Associate Director
for Natural Resources. The new Regional Chief of
Interpretation, Cindy Kryston, spoke of new efforts to
utilize science in interpretation. Mid-Atiantic scientists
as well as Southeast Region and Washington Office
representatives also attended.

The papers and posters presented reflect resource
problems and research needs unique to the North
Atlantic Region. The topics ranged from river otter,
bald eagles, peregrine falcons and piping plovers to
PCBs, DDT, lyme disease, sick marshes, dead fish
and missing benthos. The problems addressed also
reflect the resource concerns common 10 all NPS
areas, including visitor use impacts on trail systems,
baseline information requirements, environmental
monitoring and geographic information systems.
Other issues addressed include air and water poliution
in Northeast National Parks, wildlife management is-
sues, shoreline and blutt ergsion, the role of fire man-
agement in fire management planning and resource
management amidst conflicting jurisdictions.

Program abstracts from the meeting are available
from Office of Scientific Studies, National Park Ser-
vice, 15 State Street, Boston, MA 02108.

Mid Atlantic Region

Regional Chief Scientist John Karish reports avail-
abilty of three new Regional Research Program re-
ports. “The Experiential Aspects of Recreation — A
Review of Relevant Literature and Suggestions for
Future Research” by Joyce Berger and Richard
Schreyer involves extensive literature search and a
series of in-depth interviews with noted researchers
in the area of leisure studies and related fields. Other
reports include "Rare Plants and Natural Communities
of the New York side of the Upper Delaware Scenic
and Recreational River Corridor” by Lauren Lyons-
Swift and “Gypsy Math Risk Assessment for Shenan-
doah NP” by Durland Shumway and Todd Bowersox.

ko«

Regiona! Scientist Jeff Marion sends news of two
new publications. “Methads for Estimating Recrea-
tional Use: A Bibliography” includes references ar-
ranged by the following visitor use estimation
methods: visitor observation and counts, trail coun-
ters, road traffic counters, interviews and question-
naires, photography (several types), self registration,
and permits. “Ecological Impacts on Recreational
Sites at New River Gorge National River, West Vir-
ginia" by Marion and Dave Coie describes impacts on
well-estabiished sites alfong the New River and
evaluates the difterences in impacts on sites used
primarily by two distinct clienteles - local fishermen
and commercial rafters. Copies are available from Jeft
Marion, Star Route 38, Milford, PA 18337

Continued on page 14
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Continued from page 12

Southwest Region

Natural and Cultural Resources Management on
April 6-10 held a workshop for resources management
personnel who represented different disciplines and
parks in the Southwest region. Objectives of the work-
shop were 10 explore similar problems, discuss alter-
natives, common Solutions, and future directions for
both natural and cultural resources management. The
workshop was well attended, by nearly 40 field per-
sonnelincluding interpretors, maintenance parsonnel,
managers, and an excellenit mix of disciplines. In ad-
dition, there were representatives from the Denver
and Fort Collins offices of Water and Air Resources
as well as numerous regional staff. A poster session
was held on Wednesday evening and over 100 per-
sons were in attendance 0 view and discuss various
on-going resources management projects in the re-
gion.

Primary concerns of the field personnel were iden-
tification and documentation of the resources and ac-
quisition of basic inventory information. Current and
future ADP use was also a concern.

L

Cornar, Inc., the contractor who has been develop-
ing the bat counting system for the Southwest Division
of Natural Resources Management, has delivered the
system hardware and provided training for NPS em-
pioyees. The system, designed to count as many as
16 million objects photographed in a two hour period,
i5 able t0 analyze VHS video tapes and has potential
for counting a variety of wildlife species. The South-
west Region will be reporting population figures for
various bat caves inthe Southwest including Carlsbad
Caverns NP. The system has potential for counting
other wildlife; anything than can be photographed as
moving horizontally across the screen can be
counted. Inquiries can be directed to Dr Milford
Fletcher, Chief Scientist, Southwest Regionai Office,
FTS 476-6412.

Pacific Northwest

The Student Conservation Assn., Inc. {SCA) is con-
ducting its 3rd annual fraining series at National Parks
and Forests throughout the nation. instruction is pro-
vided hy highly qualified personnel whose credentials
and collective experience encompasses service with
such agencies as USFS, NPS, BLM, SCA, YCC and
YACC, the Appalachian Mourtain Club and the Ap-
palachian Trail Conference. Curriculum involves stu-
dents in comprehensive field work projects, from rock
steuctures and trail engineering and design 10 chain-
saw use and maintenance and revegetation and site
restoration.

The program, which began in April (at Kings Canyon
NP, Calif.) wilt run through September {at Mount Rog-
ers NRA, VA). For information, contact SCA, FO. Box
31989, Seattle, WA 98103; (206) 5477380

L

R. Geraid Wright of the NPS/CPSU, University of
Idaho, sends ward of a recently published article by
nimse'f and C. Pedevillano, “The influence of visitars
on mountain goat activities in Glacier National Park,
Montana," appearing in Biclegical Conservation,
39:111,

Rocky Mountain

Some recent papers describing natural resource re-
search progress and findings within the Yellowstone
ecosystem include a second year progress report on
“Yellowstone Lake: Tributary Study” by Daniel P.
Reinhart and David J. Mattson, “Grizzly Bear, Red
Squirrels, and Whitebark Pine: A Third Year Progress
Report” by Mattson and Reinhart, and "Habitat
Dynamics and Their Relationship to Biological
Parameters, 1977-83" by Mattson. All three are prod-
ucts of the Interagency Grizzly Bear Study Team.

« v %

Yellowstone NP has issued a iisting of 40 elk and
vegetation research projects underway on Yel-
lowstone’s northern range and being conducted by
residert NPS scientists. The project list rises to 60
when university and outside contract researchers are
included. Research categories are winter range
analysis {overgrazing issue); summer range analysis
{overgrazing/competition issuey); fire, riparian vegeta-
tion, and aspen topics; rangeland restoration and exo-
lic (alien) plant wark; historical conditions: ecological,
geological, archeclogical; life history and ecology of
six principal ungulate species; condition and health of
principal ungulate species; interspecific competition
between wildiife species; effects of human distur-
bance on elk; predator-prey relationships; and ero-
sion, sedimentation and turbidity. For information on
this, contact Norm Bishop, FTS 585-0200, or (307)
344-7381, ext. 2200.

o

Dr. Joet Berger of the University of Nevada-Reno
will complete field work this summer in Badlands NP
on bison reproductive ecology. His four-year research
has applications both to management of the park’s
bison herd and to maintenance of large unguiate
populations in other parks and wildife reserves
around the world.

CEEE T

“Black-tailed Praifie Dogs: Good or Bad?" was just
one of several papers presented at the eighth Great
Plains Wildlife Damage Control Workshop in Rapid
City, SD. Additional presentations on topics studied at
Badlands and Wind Cave National Parks were:
“Sociobiology and population dynamics of prairie
dogs”, “Control of ecosystem processes by prairie
dogs and other grasstand herbivores”; Arthropod con-
sumption by small mammals on prairie dog colonies
and adjacen! mixed grass prairie in western South
Dakota”; "Prairie dog overpopulation: Value judgment
or ecological reality?"; “Management of prairie dogs
at Wind Cave NP”; and “Small mammals: Pests or
vital components of the ecosystem?”

The 2-day meeting closed with a panel discussion
on prairie dog management and control and its effects
on the fivestock industry and black-footed ferret recov-
ery plans. Proceedings will published this fall.

o oA

Water Resources Division

The Applied Research Branch is cooperating with
the USFWS, Virginia Polytechnic Institute, University
of Virginia and other agencies and with park personnel
in developing a longterm monitoring program for frack-
ing the effects of acid rain at Shenandoah NP Of
special concern are water quality and potentially sen-
sifive biological crganisms.
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7-Year Study of Falcons
Provides Clues To Origins

Padre Island, Texas, 15 a major staging area for
migrating peregrine falcons. During the 1986 Spring
and Fall migrations on North and South Padre Istand,
318 Arctic peregrine falcons were banded. An ongoing
study (since 1979) by Dr. Don Morizot, University of
Texas Science Park, monitors the status of this
threatened species. His study compiles records of
band returns and analyzes small amounts of blood
withdrawn from each trapped falcon. By using elec-
trophoretic analysis of blood enzymes, it has been
possibie in some cases to identity natural origin,

The falcons migrating along the Gulf coast, nest in
Arctic Alaska, Canada and Greenland and spend the
winter in South America. Thus, Padre Island provides
critical habitat for large numbers of peregrines for as
much as one-third of the year. Some interesting results
so far indicate possible higher mortality of Alaskan
birds during winter as opposed to the Greenland popu-
lation. This suggests two different wintering locales,
one being less favorable. Prospects for the peregrine
falcon look good with higher numbers observed during
each migration and from reporis by biologists in the
Arctic.

Jennifer Bjork
Padlre fsland National Seashore

Specimen Collection
Guidance Takes Time

The NPS Natural History Collections Cormmitiee is
responsible for writing guidance to the figld on in-
terpretation of 36 CFR 2.5 {see NHCC Action Plan,
9/20/85). This is a complex issue at this time, and
guidance won't be completed for about a year. In the
interim, however, we can do work with park superin-
tendents on a case-by-case basis. This can be
brought about by inserting the following paragraph in
ali work assignments requiring the collection of biolag-
ical specimens:

“Any collections of biological material from a na-
tional park unit resulting from this work assignment
shall be subject to the current rules governing collec-
tions promuigated by the NPS in conformity with 36
CFR 2.5 and found in the NPS Museum Hanchook,
Part I, pages 4-12 to 4-14. At the time of this writing,
such rules are being interpreted on & case-by-case
basis by the park superintendent and will be applied
as conditions to granting the park collecting permit.
The NPS Natural History Coliections Committee s
currently preparing guidance on interpreting these
rules. The chairman of this committee and the NPS
Chiet Curator may be consufted in the interim if neces-
sary”

James P. Bennett, Chairman
NPS Natural History Specimens

New Recreation Textbook

Wildiand Recreation: Ecology and Management, a
textbook dealing with wildland resource problems aris-
ing as a fesult of recreational use, has just been pub-
lished by John Wiley & Sons, Inc.. 605 Third Ave.,
New York, NY 10158. Authors are William €. Hammitt
of the University of Tennessee and David N. Cole of
Systems for Environmental Management. The chap-
ter on monitoring techniques will be of particular inter-
est to NPS resource managers.



information
crossfile

The Spring 1987 issue of Landscape Journal con-
tains a call for papers for a special issue - on Nature,
Form and Meaning - to be published in Fali 1988.
Anne Whistan Spirn is guest editor of the edition and
may be addressed a the Dept. of Landscape Architec-
ture and Regional Planning, Graduate School of Fine
Arts, University of Pennsylvania, Meyerson Hall 119,
Philadelphia, PA 19104-8311. Subrmitted papers
shouid interpret the subject broadly, within the
framework of landscape design theory. Papers and
accompanying illustrations are due July 15, 1987. This
special double issue, with some color, is being funded
in part by a grant from the National Endowment for
the Aris.

*
¥k

William R. Jordan, Ill, editor of Restoration and
Management Notes, editorializes in the Winter 1986
issue (Vol. 4, No. 2} on two approaches to the human/
nature situation. One approach is the Newsweek
caver of July 28, 1986, with the words “Can we save
our parks” emblazoned across a grizzly bear photo
and subtitied “The struggle between man and beast.”
The other is the image of volunteers working around
a recently constructed desilting pond at the edge of
the Wisconsin University Arboretumn, pulling weeds in
a three-year-oid restored prairie - a mass of yellow
cornfiowers intermixed with spikes of young blazing
stars.

Instead of the image of “a horde of people using
nature up, wearing it out, foving it to death,” Jordan
asks, couldn't we think of people engaged in a re-
lationship with nature that is active, participatory -
and beneficial? “This, is seems to me,” writes Jordan,
“is more than just scientific or ecologically sophisti-
cated gardening . . . it is nothing less than a ritual . . .
of reentry and recongiliation with nature. And that
might have impertant implications for the dilemma
about the human use of nature in our parks and pre-
serves.”

t‘*

From Jim Wood, technical writer-editor for NPS pub-
lications, comes word that William H. Moir's The
Forests of Mount Rainier National Park, written for
the general public, is within about two months of pub-
lication by GPO. Scientific Monographs in the works
include Visual Preferences of Travelers Along the Biue
Aidge Parkway, by Francis P Noe and William H.
Hammitt, and Population Characieristics, Distribution,
and Habitat Relationships of Six Ungulate Species on
Winter Range at Yellowstone National Park by William
J. Barmore. Farther back in the SM series process is
Jerry Franklin's Forest Ecosystems of Mount Rainier
National Park - written expressly for a scientific
audience.

*
* %

An Qccasional Paper (No. 7} entitled “An Idertifica-
tion of Prairie in National Park Units in the Great
Plains,” by James Stubbendieck and Gary Willson is
now available from Jim Wood, writer-editor in charge
of NPS publications in the Southeast Regional Office,
Atlarta, GA. The 307-page baok is a careful prairie
study of all pertinent parks in the NPS Midwest, Racky
Mountain, and Southwest Regions. The 32 parks in-

meetings of interest

August 9-14, ANNUAL MEETING OF THE ECOLOGICAL SOCIETY OF AMERICA, at

Onhio State University, Columbus, OH. On Aug. 13, Bob Stottlemyer will chair the
Symposium on the significance of longterm research in preserving National Parks.
Discussants are Rolf Peterson, Lloyd Loope, William Halvorson, Gary Davis, Jim
Kushlan and Bob Dolan. Jerry Franklin of the USFS and the University of Washington
will review the symposium for publication in the Ecological Society’s Buffetin.

August 18-Sept. 11, 21st INTERNATIONAL SEMINAR ON NATIONAL PARKS AND

OTHER PROTECTED AREAS, beginning in Calgary, Alberta, Canada, and moving
to appropriate field locations that will include a variety of ecosystems — tundra,
montane forests, rain forests, grassiands, arid lands, coastal and marine areas,
concluding in San Jose, Costa Rica. A technical and professional course to examine
policies, administration, planning and other aspects of national parks and other
protecied areas; sponsored by the National Park Service and the University of
Michigan School of Natural Resources. Contact: Hugh Bell Muller, Director; Interna-
tional Seminars on NPs, U/Mich School of Natural Resources, Ann Arbor, Ml 48109;
(313) 763-4029.

September 11-18, FOURTH WORLD WILDERNESS CONGRESS will meet in Estes Park,

Colo., to address “Worldwide Conservation: A Call for a New Initiative.” Contact: 4th
World Wilderness Congress, International Leadership Foundation, Colorado State
University, Fort Collins, CO 80523. (303) 451-5804.

November 1-5, NATIONAL INTERPRETERS WORKSHOP, including an Interpretive Re-

search Symposium and an Interpretive Management Institute, sponsored by the
Association of Interpretive Naturalists and the Western Interpreters Association, in
St. Louis, Missouri. Contact: Lisa Brochu, 1987 National Interpreters Workshop, 504
Falls Ave., Lodi, CA 95240; (209) 334-4390.

April 20-23 INTERNATIONAL SYMPOSIUM ON VANDALISM: RESEARCH, PREVEN-

TION AND SOCIAL POLICY. Sponsored by USDA Forest Service and the University
of Washington Institute for Environmental Studies. Call for abstracis of papers,
presentations and posters issued in March 1987, with a June 1, 1987 deadline.
Contacts: Dr. Chris Christensen, USFS, Pacific Northwest Research Station, 4043
Roosevelt Way, N.E., Seattle, WA 98105, (206) 442-7846; and Polly Dyer, Institute

of Environmental Studies, U of WA, Seattle, WA 98185.

volved have prairie tofalling about 117,000 hectares.
Ten of the parks have restored prairie. For each of the
32 parks surveyed, information is presented on cur-
rent vegetation, past management, and adjacent land
use. An annotated bibliography of research conducted
in each park also is herein assembled.

Willson is with the NPS Midwest Regional Office in
Omaha, NE; Stubbendieck is with the Department of
Agronomy, University of Nebraska-Lincoln, Lincoln,
NE.

**¥

Birds of South Florida is a 150-page interpretive
guide to the birds of Everglades NP, Biscayne NP, and
Fort Jefferson NM. Connie Toops and Willard E. Dilley,
the authors, are former NPS employees. Dilley was
the first naturalist at Everglades NP and Toops worked
there as a seasonal interpreter for six years. Published
by River Road Press, PO. Box 1130, Conway, AR
72032, the book contains 53 color photos, maps, an
index, and notes on history and habitats. Price is
$9.95.

*
*F

A paper in the Canada Journal of Forest Resources
{Vol. 18, 1986, pp. 1214-16), co-authored by Jim Ben-
nett of the NPS Air Quality Division in Denver, de-
scribes two years of research on populations of aspen
Popuius tremulaides) in five national parks of differing
air quality, and suggests that natural selection for tol-
erance of ozone may have occurred in some areas
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of eastern United States. Eleven to 15 clones from
each population were greenhouse grown and fumi-
gated twice during the two year screening process,
each time with 180 ppb ozone for 6 h. Average injury
for clones was significantly less for the most polluted
park than for the least pelluted park, and there was a
high negative association between average injury and
ambient ozone levels. Dilferences in ozone sensitivity
among clones within populations were highly signifi-
cant and larger than differences among populations.

The article is titled “Natural selection for ozone tol-
erance in Popuius fremuioides” and other authors are
P. Berrang and D.F. Karnosky of Michigan Tech in
Houghton and R.A. Mickler of Northrop Services, Inc.,
Research Triangle Park, NC.

t*t

The Report of the President’s Commission on Amer-
ican Qutdoors (PCAQ) cleared its last pubication hur-
dle on April 1, 1987, when a U.S. District Court in
Seattle dismissed a procedural lawsuit by the Center
for the Defense of Free Enterprise, to block publica-
tion. Copies of the Report will be available until June
30 for $19.95 from Island Press, American Qutdoors,
PO. Box 53408, Washington, DC 20009, and for
$24 50 thereafter. Shipping and handling charges are
$2.75 for the first book and $1 for each additional
book. The Depariment ofithe Interiors version will be
available through the Government Printing Oftice by
June, at a yet undetermined price, and will also be
carried in the 1100 Federal Deposilory Libraries
throughout the U.S.



Resource Data Management System
Launched in Pacific Northwest Region

Editor’s Note: Rich Winters, PNRS Associate Re-
gional Director for Recreation Resources and Profes-
signal Services, has announced a comprehensive re-
gional project to develop microcomputer data bases
incorporating the natural resource data in each of the
PNR parks. The project, developed by Gerald Wright
of the University of Idaho NPS/CPSU. will be guided
by a six-member advisory committee made up of park
and regional office staff members, will start this spring,
and will be tested first at North Cascades NP The
project, described beiow, is seen by Winfers as having
“clear management applications.” Said Winters. “It will
provide a fink between resource management plan
elements and specific data sets in a park. if will enable
a manager fo quickly find what data are available in
any of the parks io help resolve a particular manage-
ment issue such as an oil spiff, erosion problem, insect
infestation, elc. If will provide a lever for use in oblain-
ing important sets of data from non-NPS sponsored
research projects that are not in park files. it also will
provide an opportunity to make duplicates of rare or
one-of-a-kind dafa sels, thus aiding in their use.”

By R. Gerald Wright

The proper management of the natural resources
of parks is directly related o an ability to find and use
information appropriate for the task. Unfortunately, re-
cent surveys conducted in the Pacific Northwest Re-
gion have shown that most parks know little about
what resource data are available, where they are
stored, who collected them, and how good they are.
Most parks lack the personnel needed 10 deal with
this problem and are frustrated by a lack of knowledge
of proper technigues to organize and code data, and
by a lack of understanding of the types of computer
hardware and software useful in managing data. The
broad aim of this project is to attempt to provide sol-
utions to some of these problems.

Data management implies the capability to uniform-
ly store and use information in a systematic manner.
Data may be stored on a computer disk, in file
cabinets, or on microfilm and may be used in a variety
of ways. A collection of data of a similar type gathered
for a specific purpose is called a data set. A data
managerment systarm makes it possible to:

1. refrieve all or portions of a given data set,

2. update, change, or delete all or portions of &
given data set;

3. combine different parts of one data set or the
data in several sets;

4, search and locate specific data elements; and

5. do routine arithmetic analyses on & given data
set.

The objectives of this proposal are 10

1. Systematically locate and inventory the natural
resource data of all parks in the Pacific Northwest
Region; and then organize and summarize the char-
acteristics of this information in tabular form in what
will be called a data directory;

2. To evalugte the significance of each alpha-
numeric data set identified in the directory of the re-
spective parks, and use project personnel 1o enter all
data considered 10 be important to park management
into a computerized data management system;

3. Using previously processed data, data to be pro-
cessed by this project and data to be processed by
GISFU, develop a prototype GIS of at least two parks

Table 1. Example of the structure of the data directory for a given park, and key elements in the data directory.

{Keywords will be used where possible.}
Resource Category:

1. Study Number Park unique numerical identifier for the study
2, Description of the Data  Brief description of the data set
3. Species Maior species measured {if applicable)
4. Type of Study Indicate if it is a research, monitoring, inventory, or other type of study
5. Date(s) Dates and seasons of data collection
6. Location(s) Specific location(s) in the park of the study
7. Data Availability Indicate where the data are stored, give addresses and phone numbers if avaitable
8. Data Type Whether data are numerical, mapped, alphabetic
9. Data Relevance What the uses are or have been for the data
10. File Length The number of records, elements, maps, etc. in the file
11. Reference{s} Who collected the data, citations of any publications using the data
12. Cross-reference(s} Indicate the numerical identification of any related studies in the park
13. Data importance Indicate the resuits of an evaluation of the significance of the data
14. If and how computerized Indicate if the data are computerized, the software used, and the format they are
stored in
15. Related resource mgmt. Indicate which elements in the resource plan the data set can be appled to
plan elements
in the: region. vegetation maps and trail locations; numeric data

This proposal views the establishment of a data
management systemn as best accomplished in a de-
centralized manner which therefore makes each park
ultimately responsible for managing its own data. It
also takes an incremental approach starting at a basic
level by deing an inventory and making a catalog of
the data resources and then systematically building
in complexity towards the development of a com-
puterized data management system. This approach
provides ample opportunity to evaluate progress at
discrete fime intervals and to make adjustments in
procedures where necessary.

Throughout its course, this project will be guided
by an advisory committee made up of selected park
and Regional Office personnel who will assist in refin-
ing study methods, in evaluating the products at each
step in the process, and in recommending alternative
approaches where appropriate.

Objective 1. An inventory of all natural resource
and visitor use data will be undertaken for each park
in the region. Included wili be mapped data such as

such as censuses and transect readings; alpha-
numeric data such as species lists, and collections
such as photographs and museum catalog records.
The characteristics of each of these types of data sets
will then be organized and summarized in a data direc-
tory. Proposed elements of this directory along with a
key to their meaning is shown in Table 1. A list of the
type of data sets that would be included in the direc-
tory are shown in Table 2.

It is recognized that finding and interpreting some
data sets will be time consuming and difficult. The
task will require the cooperation of appropriate per-
sonnel at each of the respective parks. The inventory
will be done by a team of one or more research tech-
nicians, temporarily stationed at the respactive parks.

When the directory for a given park is completed,
it wil! be published and made available throughout the
region. More importantly, it will be placed in a com-
puterized information management system. This will
allow each of the fields to be searched separately,
information to be combined, and appropriate sum-

Table 2. Resource categories proposed for the data directory

Categories Example Data Sets

Atmospheric Data
Fish and Aguatic Organisms

Geologic Data

Hydrologic Data
Soils Data

Terrestrial Vertebrates
and invertebrates

Vegetation Data

Visitor Use Data

Air quality, acid rain. climatic data. air poliution data

Food habits data, habitat use data. counts, classifications. impact studies, pop'ila-
tion data, distribution information, endangered species

Paleontology. structure and stratigraphy. glacier data. lava data. cave data, mineral
depesits and claims

Water quality, snow surveys, pollution data, acichfication, imnology
Descriptions and classifications, erosion and capability data

Distribution, food habits, counts, harvest and use, population data, classifications,
endangered species

Descriptions and distributions, disease and infestations, grazing use. endangered
species. Irequency and cover dela

Visitation statistics demographic and behawvior data. impact data
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NY Conference Focuses on Long-term Research

By David Parsons

A group of about 40 distinguished scientists met
from May 10-14 at the New York Botanical Garden's
institute for Ecosystem Studies {IES} in Millbrook, NY
to discuss ways of improving support for long-term
ecological research and monitoring. Organized by IES
Director Gene Likens, the 1987 Cary Conference on
Long-Term Studies in Ecology: Approaches and Alter-
natives, analyzed the importance of long-term data
sels in understanding natural ecosystem processes,

discussed alternative approaches to carrying out long
term research and explored ways of improving com-
munication regarding the importance and wutilify of
long-term data sets in natural resource decision mak-
ing.

The meeting consisted primarily of small group dis-
cussions structured around six keynote addresses.
Jerry Franklin {U WA and USFS} presented an over-
view of the importance of long-term ecological re-

Table 3. Estimated time in months inciuding travel time required to complete Objective 1,
Timeforeachpark  Parks* Total Time
75 EBLA, FOCL, FOVA, ORCA 3
1.7 NEPE, SAJU, WHMI 5
23 CODA, CRMO, JODA 7
5 CRLA 5
6.5 MORA, NOCA 13
7 oM 7
*NPS abbreviations for PNR parks Total  40months

mary reports to be produced. The estimated time
required to complete the first abjective is given in
Table 3.

Products of this objective will include:

1. A published data directory for each park with
copies distributed to all other parks.

2. A computer file on a common data management
system containing the information for each data direc-
tory.

Objective 2. Each numeric data setin the directory
for a given park will be evaluated by the research team
along with knowledgeable park and regional office
personnel as 1o its relevance to park management.
Those sets considered to be most significant will be
organized in a uniform format and placed into micro-
~ computer files using a slandard data management
system such as dBASE Ill. In most parks, some data
already are stored on computer files. Where neces-
sary these data will be converted 1o the chosen data
management system or, if they are already in that
form, they will be incorporated directly into the park's
- data management system. Actual data entry and ver
ification will be carried out by CPSU personnel at the
University of idaho. This task will involve about 11
months total effort.

The principal investigator will carefully research the
format used for the various data files. The intent is fo
make them as compatible as possible with systems
" used by other regions. Contacts will be made with
parks, nationat forests, and others involved with re-
source data base design and implementation.

Products of this portion of the study will include:
1 The establishment of a common data manage-
" ment system for the region and a report discussing
its use.

2. A setof floppy disks (or equivalent) for each park
containing all numeric data considered to be useful
to management along with a report describing the
contents of each disk.

3. A duplicate set of all data for all parks to be
supplied to the Regional Office or other suitable re-
pository.

Objective 3. The final objective is intended to be

a prototype effort and the techniques learned will be
used to develop GIS for other parks. In part this objec-
tive is contingent on technologies that are only now
being developed. For example, recent hardware ac-
quisitions by the NPS Geographic information Sys-
tems Field Unit {GISFU) should allow parks more eas-
ily and cost effectively to use this facility for remote
processing of geographic data. Concurrently, techno-
logical developments also are making it possible to
run NPS GIS software such as SAGIS on specially
equipped 32 bit microprocessors. The budget calis for
the acquisition of such a machine and associated
peripherals to explore this possibility.

A combination of such approaches should ulti-
mately permit parks to more easily develop and use
their own GIS. Some parks in the region already have
gecgraphic data that have been processed by GISFU
that can be incorporated into such a GIS. Part of the
funds allocated for this project will be used to help
GISFU to acquire, digitize and process additional
geographic data for selected parks. The choice of the
test areas to be included in this effort will be made
with the guidance of the advisory committee. It is es-
timated that this task will involve 15 months effort,

Products will include:

1. Development of a functional GIS for at least two
parks.

2. A report evaluating the feasibility of the
techniques and hardware used in this project along
with recommendations for future action.

The success of this project will depend in large
measLire on the cooperation of the personnel, particu-
larly in resource management and science, in the re-
spective parks. Assistance will be needed for example
to help locate and interpret the various data sets. A
commitment to the project goals from those individu-
als serving on the advisory committee will also be
necessary for the project to succeed. Work space will
be required in each of the parks for CPSU personnel
for periods of from one 1o seven months.

Wright is a Research Scientist with the NPS/CPSU
at the University of Idaho.
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search for identifying and understanding long-term
trends, cyclic, and episodic processes, and for
generating and testing ecological theory. He em-
phasized the need for a more systematic approach to
long term studies in order o address major regional
and global environmental issues.

L. Roy Taylor (Harpenden, England) spoke on the
Rothamsted experience of over 100 years of collecting
data on plant and insect communities. Margaret Davis
{U. Minnesota and president of the Ecological Society
of America) reviewed the use of retrospective studies
(including sediments and tree rings) for reconstructing
baseline data on environmental change and certain
ecological processes. While such studies are primarily
of value on a regional scafe they can provide valuable
insight to long-term studies.

Ways in which mircrocosms and simulation models
can augment long-term ecological sludies were dis-
cussed by Herman Shugart (U. Virginia). He gave spe-
cial attention to the use of models in devedoping theory
and testing protocols. Steward Pickett (IES) ad-
dressed the benefits and shortcomings of substituting
space for time as an alternative to long-term studies.
The common practice of inferring a temporal trend
from the study of ditferent aged sites makes critical
assumptions that spatial and temporal variation are
equivalent and should be used only with this in mind.
Finally, David Tilman (U Minn.) discussed the value
of experiments in ecological research but cautioned
against basing conclusions on short-term data. He
warned that the immediate response 1o an experiment
may not be indicative of the eventual effect of the
manipulation.

The discussion groups addressed such questions
as identification of the key phenomena or questions
that require long-term study, how best to integrate
varipus approaches and techniques, the adequacy of
available statistical methods to analyze long-term data
sets (they concluded techniques are adequate al-
though they are generally not taught in graduate
biometry classes), the trade-offs between the immedi-
acy of management needs and the longer process of
scientific discovery and how to improve the image of
tong-term studies (how to convince peers, legislators,
funding bodies, resource managers and the public
that they consist of more than purposeless monitor-
ing).

in summarizing the discussion groups Bill Reiners
{Wyoming) emphasized the importance of well
thought out questions or hypotheses as the basis for
all long-term studies and the importance of fully con-
sidering temporal and spatial scales.

In the concluding session Gene Likens proposed a
resolution as drafted by the discussion group under
Lee Talbot's (World Resources Institute} direction, call-
ing for a new commitment for the scientific community
to work more closely with resource managers in assur-
ing maximum application of research findings. A final
version of this resolution, along with conference pa-
pers and discussion group highlights will be published
by the Institute for Ecosystem Studies.

David Parsons, the NP3 representative at the Con-
ference, was encouraged by the groups’ interest in
the value of National Parks and other protected areas
as sites for carrying out and imptementing the findings
of long-term research and monitoring. There was con-
siderable interest in developing such a statment to be
issued, perhaps, by the ESA. Such support could
prove extremely valuable 1o current efforts 10 develop
aninventory and monitoring program within the NPS,

Parsons is Research Scientist at Sequoia/Kings
Canyon NPS.







computer corner

The Threatened, Endangered. and Exofic (TEX)
module on COMMON described in the Park Science
Computer Corner. Fall 1986 issue. will include all fed-
erally classified species, plus all )important exotic
{alien) species for which active park management pro-
grams exist. This data base was designed spectfically
for exchange of basic TEX species information be-
tween regional offices and parks an a Servicewide
basis.

At a recent meeting in Washington. organized by
Nick Chura of the NPS Washington office (WASQ)
and Trish Patterson of the Southeast Regional office,
it was decided that parks could benefit from develop-
ment of a data base (in dBASE III} that individual
parks coutd run on microcomputers. information on
federal- and state-listed or other species of concern
could be entered and summarized and parks could
expand the database to accommogate park-specific
data elements and TEX monitcring informaticn,

information and Data Systems (WASO) agreed to
develop and distribute the data base, which will in-
clude all data elements currently in the TEX module
of COMMON and additional elements such as state
status, species location information, and habitat.

Bill Gill described for the meeting the USFWS En-

dangered Species Information System (ESIS) — a
database being developed for improving the storage,
refrieval, and dissemination of information on nation-
ally fisted species, With 177 species records already
in the data base. information is being collected on 422
species. All species listed through January 1987
should be loaded by the end of the year. The base
contains 66 fields of information. including detailed
natratives and standardized keyword fields far infor-
mation searches. Species information 1s available
through USFWS Regional cffices, and information on
the ESIS data base can be had from Bill Gill or Mike
Hein {702 235-2760) or by writing to ESIS Project
Leader. U.§. Fish and Wildlife Service. Office of En-
dangered Species, Broyhill Bldg.. Suite 500, Washing-
ton, DC 20240.

The Nature Conservancy (TNC) staff reported that
since 1974 TNC had beer working in partnership with
state governments to create centralized. biological in-
ventories. A network of permanent information gather-
Ing institutions. called Natural Heritage Programs, has
been established in nearly every state. TNC data
bases currently centain records for about 36.000
species. with separate ranks for global. national, and
state status. TNC data base also incluges information

An NPS Caribbean Resource
Protection Strategy

The Caribbean Strategy is a comprehensive plan-
ning effort designed 1o provide for long-term protection
and perpetuation of U.S. Nationat Park Service {NPS}
natural and cultural resources i the Virgin Islands
and Puerto Rico. It is a process designed to build
suppart for appropriate stewardship of the Caribbean
resources. Although the extent of NPS Caribbean
properties is minor compared with that of the Virgin
Islands and Puerto Rico governments’ and private
heldings, NPS visibiity and influence in protecting key
natural and cultural resources are significant and vital.

The Caribbean Strategy idea evolved from the reali-
zation that many of the resource values within the
various Caribbean parks and adjacent areas have de-
clined i recent years. NPS holdings in the Canbbean
include Virgin Islands NP at St. John and Hassel Is-
land at 5t. Thomas, Bucx Island Reef NM and Chris-
tiansted NHS at St. Croix. and San Juan NHS on
Puerto Rico. It was determined that those rescurces
require greater attention and protection from a variety
of threats if they are to continue 1o be the principat
examples of matural and cultural resources in the
Caribbean. The best approach ic protect those re-
sources is through a comprehensive and systematic
process in which everyone that benefits from the re-
sources can participate in their protection.

To develop that process, the NPS assigned Re
Wauer to the Caribbean for a three-year assignment.
Ro is a career NPS employee with extensive exper-
ence in resource management as a field ranger, in-
terpreter and superintendent, Regional Chief Scientist
and Resource Manager, and was the Washington Of-
fice Chiel of NPS Natural Rescurces for five years.
Ro has settled on St. Croix with an office at the
Coaperative Extension Service, University of the Vir-

gin Islands,

The process began with the :dentification of seven
broad areas of concern, the establishment of a coor-
dinating committee, and the formulation of seven re-
source groups. Resource group participants will
develop a series of concise action plans to address
specific concerns within the seven calegories. These
action plans later will be presented at public forums
where concerned individuals will have an opportunity
to participate.

Afterwards. the revised and completed action plans
will be presented 1o an assemblege of ey Con-
gressmen, conservationists, and cther pertinent
peoples who will be asked 10 endorse the actions
called for and to support followup management activ-
Hies, Indcluding the acquisition of new and necessary
funas.

The timeframe for the fully impiemented Caribbean
Strategy process may take years, but the initial steps
that lead 1o a “conslituency” conference should be
completed by earty 1988, Inthe meantime, all feasible
short-term actions required to correct resource prob-
lems In the parks wilt continue; all of the ongoing and
new actions will be written into the broader range
acton plans.

In summary. the Carribbean Strategy process in-
cludes the: {aj documenting of all the pertinent re-
source concerns and activiies completed ang on-
going, (b} incorporating all prevention and mitigation
activities needed for short-. mid- and leng-term re-
source protection, {¢) utilizing all pertinent organiza-
tions and individuals in the process, and (d) building
a constituency through which all the necessary sup-
port and resources can be obtained.

Ro Wauer
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regarding taxonomy and synonyms, distribution, gen-
eral biology, and habitat. Information on these species
15 available through the National Heritage Program
state offices. information on their data base is avail-
able from the National Heritage Task Force office,
1800 N. Kent St.. Suite 800, Arlington, VA 22207; (703
841-5300).
Jeff Marion, Research Scientist
Mid Atlantic Region

Field Courses Announced

Two field cours:zs in mosses, liverworls, and vascu-
lar plant flora will take place in the Juneau area of
Southeastern Afaska in June. Dr. Joannes A.
Janssens of the University of Minnesota and Dr. Ste-
ven J. Wolf of the University of Colorado at Boulder
will caver ecology, taxonomy, structure, collecting, har-
barium technigues. and field identification.

Other field courses slated for June included one in
wilderness resource maragement (June 8-20) in the
Colorado Rockies and Yeilowstone — an introduction
to ecologic. economic, and recreation issues and led
by Dr. Kenneth A. Barrick of the University of Alaska.

For information about this and other field courses.
contact Mountain Research Station, University of Coi-
crado, Nederland. CO 80466 (303) 492-8841.

Biology Conservationists Meet

The first annual meeting of the Society for Conser-
vation Biology was being held at Montana State Uni-
versity in Bozeman on June 23-26. approximately the
time Park Science should be arriving in the hands of
subscribers. The meeting is being held to overtap par-
trally with the joint meeting of the Scciety for the Study
of Evoiution and the American Saciety of Naturalists
at MSU on June 21-24. The SCB meeting is covering
the role of disease in population regulation and con-
servation, edge effects and conservation, conserva-
tion genetics of fish, and the training of conservation
biclogists. For further information on the Society, the
meeting, or the Journal of Conservation Biology (in
which selected papers from the meeting wilt be
printed), contact Peter F. Brussard, Biology Depart-
ment. Montana State University, Bozeman, MT 59717,

Interpreters, Managers
Discuss Mutual Concerns

The “First Annuai Yosemite - SequoiasKings Can-
yon interpretation, Research, and Rescurces Man-
agement Workshop™ was held at Fresnc, Calf., May
13, 1987, Park scientists, resources management spe-
cialists. and interpreters from the three parks dis-
cussed issues of mutuai concern, such as prescribed
fire and bear management. The current status of re-
search and resources management and how interpre-
tation is being used 1o address these disciplines was
a pnmary focus of the meeting.

A similar workshop on our Pacific Island naticnal
parks is ptanned for November 1987 at Hawaii Vol-
canoes National Park. These “mini-workshops” are a
direct result of the three Interregional Resources Man-
agement/Interpretation Workshaps that have been
sponsored and conducted by Western Region.

Dick Cunningham
Chief Interpretation, Western Region













letters

To the Editor:

| have enjoyed reading Park Science and have re-
ceived a lot of useful information over the years. As
the Marin Monarch Butterfly Project Coordinator | read
with particular interest “Monarchs’ Migration Is Con-
cern” {p. 7} in the Winter 1987 issue and | write now
fo clarify a point: there are two North American
monarch butterfly populations, those that overwinter
in California do not continue on to Mexico.

The buttertlies overwintering in California make up
the western North American monarch population.
They summer in the Pacific Northwest, southern
British Cotumbia and all the western states to the
Rockies. Driven hy cooling fall days to take refuge
along the moderate California coast, monarchs cluster
in 45 known roosting sites. These sites, crucial in the
life cycle of the monarch, are currently threatened by
housing and commercial construction as well as agri-
cultural development along the spectacular California
coastline. The National Park Service coordinates site
surveys, tagging efforts and protection projects in
Marin County, GGNRA - part of a statewide effort io
learn more about the monarch butterfly.

There is also an eastern monarch population. It
ranges between New England and parts of Canada,
north to the Great Lakes region and they migrate south
to overwinter at the famous mountain winter havens
in Mexico.

Thank you for your consideration of this clarification.
Mia Monroe, Park Ranger
Muir Woods National Monument
Mill Valtey, CA 94941

To the Editor:

Quinn et al. (Park Science, Fall, 1985) are gathering
interesting data relating habitat island size to number
of species. Subsequent discussion by Bratton {Park
Science, Winter, 1986), White (Park Science, Spring,
1986}, and Quinn and van Riper (Park Science, Sum-
mer, 1986} has emphasized factors in addition to re-
serve size that are important to design of nature re-
serve systems. Wa raise a question about the approp-
riateness of some of Quinn et al’s data to their
hypothetical choices of reserve system designs, and
suggest reserve systems should be designed within
a landscape context.

Ore goal of Quinn et al.'s paper is to provide data
hearing on the question of whether “a few large areas
... {or) a number of smaller tracts, equal in area to
the larger anes” {p. 6) (note the narrow range of re-
serve sizes) will conserve more biological diversity.
Yet the natural island, experimental grassland, and
marine systems they describe have a wide range of
reserve sizes, an important structural difference. Their
grassiand expetiment compares reserves that differ
16-fold in size in one reserve system. In this system
the large isfands {and probably the surrounding land-
scape - a very large source of organisms) help main-
tain diversity on small islands since animals and proh-
ably piants can move among islands. For example,
the larger population sizes on large islands may make
them the source for a large proportion of the recent
colonists on small islands. Thus the structure {range
of istand sizes in this case} of the reserve system is
probably impontant to the number of species on is-
lands in each size class.

There is a similar difference in the structure of nat-
ural island systems they describe and alternafive
man-made reserve designs. The authors compare
numbers of species on the largest islands (at least in
the Galapagos and Hawaiiar. archipelagos) with those
on the other smaller islands. But the species diversity
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Figure 1: Chioride concentration in shailow down-
gradient well 2B (90m) and shallow upgradient welf
2F foliowing the suspected brine feaching incident at
sife 2.

gradient of a new pit {Site 28) prior to oil drilling. No
contamination was noted for the first two months fol-
lowing the outset of drilling which began in December,
1984. However, by February, 1985, specific conduc-
tance and both sodium and chloride concentrations
began to increase in “deep” wells 10m {well 28B} and

30m {well 260} downgradient from the pit. Chloride
concentrations peaked {1190 mg/1) at well 288 in July,
1985, and at well 28D {690 mg/1} in September, 1985,
indicating that clay-fined, mud retention pits are not
impermeable and serve as a probable source of
groundwater contamination.

Based upon these results, Big Cypress National
Preserve and Exxon, U.S.A. agreed that changes in
well drilling procedures were warranted. Numerous
technical alternatives were considered to implement
this change, including moditying existing technique,
liner systems, and containerization. Agreement was
reached and oil and gas plans of operations were
amended to stipulate that drill cuttings be separated
from the drilling fluids and produced water, and that
the liquids be stored in closed, containerized systems
prior to underground disposal. Additionally, the Florida
Department of Natural Resources, drawing on the re-
sults obtained from this study, now requires that all oil
and gas drilling in the Big Cypress Area of Critical
State Concern (an area that includes the preserve)
use containerized systems. Though more expensive
to the operator, these new procedures better protect
water quality and disturb a smaller area of land.

Roy was formerly a minerals management special-
ist with Big Cypress National Preserve and currently
is an evironmental specialist in the Division of Minerals
Management, Alaska Regional Office. Flora is a water
quaility specialist with the NPS Water Resources Divi-
sion in Fort Collins, Co. Freet is a Resource Manage-
ment Specialist, Big Cypress National Preserve.
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on the islands in each size class results in part from
species interchange in archipelago ecosystems that
include a wide range of island sizes. Interchange will
be tess important in the Hawaiian archipelago since
islands are farther apart.

The marine system comprised of ‘reserves” of hard
substrate on a sandy flat also contains a wide range
of reserve sizes. The constant influx of propagules of
all species from the ocean is another important differ-
ence hetween this system and Quinn et al.’s hypothet-
ical choices of reserve systems.

The data discussed by Quinn et al. contribute to
this scientific field, but are not directly applicable as
a guide to choosing among reserve systems com-
prised of similar-sized reserves when the goal is to
conserve maximum biological diversity. Though data
from natural islands suitable for addressing this ques-
tion are probably guite rare, experiments can be de-
signed that directly address this point.

Our second point is each reserve system is part of
an encompassing landscape-level ecosystem with
which it has many interactions — no reserve is an
isoiated island. The previous discussion and a short
list of interactions illustrate the poirt. Some species
will use resources outside reserves, transversing
boundaries frequently, and some would maintain
healthy poputations even without reserves. While cer-
tain species prefer edges, interior species may need
large buffers in order to avoid the modified edge envi-
ronment (scale of meters to hundreds of meters} or
the influx of predators or competitors from the non-re-
serve landscape. Inferchange among reserves can
occur if distances and adequate travel corridors (when
needed) allow species movement. These interactions
will depend on the composition, sizes, and shapes of
ditferent units in the landscape pattern, and impor-
tantly, will change as the landscape mosaic changes.
Reserve systems therefore should be designed fo
function as part of the encompassing landscape
ecosystem and to anticipate temporal changes in this
landscape.

In the United States many National Parks abut other
extensive federal lands. USDA Forest Service mana-
gers, for example, typically manipulate relatively large
landscapes (relative to National Parks) and control a
continguous pattern of habitat patches and corridors
in a dynamic state. They must manage for a wide
range of values, including timbes, recreation, water,
wildiife, range. Nationai Park Service managers on
the other hand have different perspectives and op-
tions, managing one or two reserves within a land-
scape over which they have little or no control. Their
objectives are admittedly different. Design {and man-
agement) of reserve systems and single reserves and
management of adjacent lands would bengfit from
close coordination and long-term commitment among
all managers of the landscape.

Studies of population biology and island hiogeog-
raphy to be applied to reserve systems must be put
in a landscape context. From this perspective differ-
ences in structure (see discussion of grassland and
natural island systems above) and context (see dis-
cussion of marine system above) become apparent.
The emerging field of landscape ecology (see for
example Landscape Ecology by R. Forman and M.
Godron, 1986, Wiley) and tools for analyzing informa-
tion in a spatial context (such as geographic informa-
tion systems) promise to be of ingreasing value in this
effort.

Joseph E. Means, Sarah E. Greene,
USDA Forest Service

3200 Jefferson Way

Corvallis, OR 97331
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book review

Wildlife in Transition: Man and Nature on Yel-
lowstone’s Northern Range by Don Despain,
Douglas Houston, Mary Meagher, and Paul Schul-
lery. 1987 Roberts Rinehari, Boulder, CO. Paper-
back, 143 pp. (1SBN 1-911797173) $6.95.

During the last 20 years, management of Yel-
lowstone’s northern range has been an extremely con-
troversial issue. The recent publication of Alston
Chase's Playing God In Yellowstone has further fueled
the fires of controversy.

The authors of Wildiife I Transition have attempted
to present the National Park Service's perspective and
incorporate the scientific and philosaphical basis for
management policies. The intended readership is a
well informed park visitor or lay person.

My overall impression of the book is very positive.
It is readable, informative, and generally well done.
The introductory chapter, “A Wilderness In Transition,”
includes an excellent discussion of problems faced
by park managers and scientists in studying and man-
aging national park ecosystems. | will prabably use
this material in an upper division class which | teach.

Most importantly, the relationship between research
and management is discussed. Despain et al. em-
phasized that National Park Service research had not
been aimed at supporting existing policies and that
researchers must never let employers’ demands inter-
tere with objective research. Although critics will dis-
agree, the authors contend that management of the
northern range has evolved from a growing scientific
understanding of plant-herbivare relationships, which
include a distinction between “economic” and “ecolag-
ical” carrying capacities. Furthermore, a “great exper-
iment” is underway, which will result in an improved

understanding of the ecosystem.

Most of the text is contained in two chapters dealing
with mammais and vegetation. These chapters in-
clude historical perspectives and a number of excel-
lent photographs. An important theme of these chap-
ters is that grazing animals and vegetation have co-
existed for a very fong time on the northern range,
and that any attempt to draw conclusions based on
short-term studies or subjective impressions is likely
1o fail. For example, “overgrazing” by elk has been
blamed for increased erosion and sitation into the
Yellowstone River, when fluctuations in rainfall are
likely to have been the actual cause.

However, cause and effect relationships are difficuit
to establish because so little research has been peer
reviewed and published in scientific journals. Most
citations in the bibliography have been published as
popular articles or in “fugitive fiterature” as sympaosium
proceedings or research notes. Clearly there is need
for mare high quality research.

Although there is a great deal of information in this
boaok, which should help the reader better understand
this complex ecasystem, | believe the most important
contribution is the delineation of the experimental
management approach as implemented on the north-
ern range. The authors admit that management
policies may have to be changed as we learn more
about the system, but that such changes must be
based on sound research findings.

In summary, | liked the book. | especially recom-
mend that it be read in conjunction with any of Alston
Chase’s work on Yellowsione. Furthermore, the price
is right, $6.95 is a bargain for such a valuable book.

Edward E. Starkey
Research Biologist
Oreg. State Univ. NPS/CPSU
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Divers To Meet in Seattle

The American Academy of Underwater Sciences
{A.A.U.S.) is a self-regulating body, organized in 1977,
incorporated in 1983, and concerned with diving
safety, state-of-the-art diving techniques and
methodologies, and research diving and expeditions.
Membership is open to any individual or organization
committed to the advancement and practice of scien-
tific diving.

From 19811985, the annual Scientific ‘iving for
Science” symposia were held at Scripps Institution of
Qceanography; the 1986 “Diving in Overhead Envi-

ronments” was held at Florida State University, Tal-
lahassee.

"Coldwater Diving for Science,” 10 be hosted by the
University of Washington, Seattle, Oct. 29 to Nov. 1,
1987, has been organized to provide diving scientists
the opportunity for sharing information on a variety of
aspects of underwater science and scientific diving.

For additional information contact: John Eriksen,
Workshops Chair, University of Washington, EH. &
S., GS-05, Sealtle, WA 98195, (206) 543-0467; or
Michael Lang, Symposium Chair, Dept. of Biology,
San Diego State University, San Diego, CA 98128,
(619) 265-4678.
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