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Editorial

Soience has long been recognized as an essential tool n the management of our National Parks. A mzjor “new look”
atits role and function is now underway again (see pages 16. 17 . More and more. science is finding an equally essentia
place in park interpretation.

This issug contains a number of articles and tems dealing directly with interpretation of scientffic information about
parks. It seems editoriaily worthwhile to point out that interpreters can benefit. ard so can their receiving publics. from
an acquaintance with the general contents of Park Science.

Scientific research and the application of its results to park management can be a fasonating ingredient of park
interpretation. Visitors love 1o feel that they are peexing behind the scenes at what | es bac< of all the beauty and
splendor they came to see. Even more important perhaps 1s the human lever and the very real advantages that can
derive from a public with a deaper appreciation and understanding of park ecclogy anc park management. This is the
reaim of social science, which rides ard operates on top of alt the phiys ¢s and cremisiry anz ology wrose ronciad
laws govern parks.

Qnly an enlightened. involved. enthused public can crovide the suppart that par<s must Fave 1f they are o continue te
offer the quality experiences they now affora. Interpretation needs every ounce of xnowledge - abcut beth parss and
visitors — that it can muster if it is to serve both the parks and the public at the hrghest lesel of prefessionalism
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Interpreters Urged To Tell Story
Of lllegal Trade in Plants, Animals

"Some Interpretive thoughts and nformation on the
international trade in plants and animals™ is the mod-
est. fow key title to a broadside challenge leveled at
NPS intarpreters by Western Region Chief of Interpre-
lation Dick Cunningham.

The barrage ss fully (oaded - 19 pages packed with
case incidents. gnm stahstics. ecological ramifica-
tons. and impiications for the National Park System.
It cites chapter and verse about the international trade
in mammals. birds. reptiles. amphibians, inverte-
brates. and plants. It covers major U.S. species in
demand nternationally and lists retail prces (from
USFWS information: for selected U.S. reptiles and
amphitians.

it also acquaints the reader with diseases spread
and ecosystem havoc wrought by alien piants and
animals. And it describes CITES - the Convention on
Internationat Trade in Endangered Species an agree-
ment that has been ratified 2y 90 nations since Hs
inception in 1973

How the international trade in plants and animals
affects the Naticnal Park System “should be abvious,”
Cunnmingham says. “To put it simply, we have wnat the
collectors and tne poachers want.” Cunningham asks
NPS interpreters to be alert to poaching and collec-
tion “Into our trust,” he says. “the American people
have put the management respensibility for the pro-
tection and preseryation of the very basic resources
of the National Parks - their plants and animals.”

Examples of possible “collectibles” are given {viz.
Big Bend mud turtles. Mission Blue butterfly. San
Francisco garter snake, Channel Islands stencer sala-
mander. etc.), and a “case in point,” Shenandoah NP
15 cited:

"Black Bear and White-Tailed Deer are under con-
stant poaching pressure. Commercial hunting invalves
the selling of whole animals to restaurants and to other
individuals and such animal parts as bear teeth. gall
bladders. bear and deer hides. and deer antlers. Bear
gali bladders have been traced fo the Criental market.
The situation is serious enough for the park to have
established an Anti-Hunting Strike Team. A recentun-
dercover operation resulted in the arrest of 23 pecple
across the U.S. who were invelved ir illegal poaching
activities. Eleven of the arrests were associated with
bear poaching in and around Shenandoah NP’

Noting that the National Parks are a microcosm of
what is going on worldwide. Cunningham drges nter-
preters to incorporate wild animal and plant trade
themes into their programs - especially in parks that
contain species that could enter the illegal markets if
collected or poached. He challenges interpreters with
five specific responsibilities:

1. We interpreters need to know what species of
plants and animals occur in our parks - better com-
prehension of the biotic composition of our parks.
especially rare, threatened, or endangered species.

2. We interpreters need close cooperation and

communication with park scientists. outside scient sts.
and park resource management speciakists.

3. We mterpreters need to develop creative. fac-
tual, and honest interpretation program activities
about the international trade in animals and plants.

4. We interpreters need to have close coaperation
and communication with commissioned park rangers
and others with law enforcement responsitilities for
protection of park wildlife and plants.

5. Park staff needs to have local community sup-
port and assistance «n curtalling coflecting and poach-
ing of park plants and animals. Interpretation is a
means of scliciting visitor pasticipation in a park-spon-
sored Wildife Watch program - infermation about
whom to call if one observes someone collecting or
poaching in a parx.

Cunningham then lists sources of helo. such as the
Wildlife Trade Eaucation Kit. preduced by TRAFFIC
1U S.A ). abranch of the World Wildiife Fund. Contact
for this «.1 is Lynne C. Hardie. Public Information and
Education Specialist. TRAFFIC 1U.S.A 1 World Wild-
IHe Fund. 1250 24th St.. N.W.. Washington. DC 20037

202) 778-9503.

In addton. Conningnam's paper lists 37 selectea
references for adoitional irferpretive fodoer. His paper
may be hac by writing the NPS Western Regien Of-
fice. 450 Golden Gave Ave.. Box 36063, San Fran-
cisco, CA 84102, or by calling Cunrungharn at FTS
8-556-3184 or (415) 556-3184.

Cons. BiOlOgy, Cont. from page 5

indicate that the B.P. Bishop Museum of Honolulu is
planning a modern invertebrate survey for the next dec-
ade (stimulated. again, by the MacArthur Foundation
grant}. They note that, although extinction and
endangerment rates are extremely high. the resilience of
the surviving native species gives cause for optimism
and for increased efforts in research and management
on protected areas.

Seott and associates state that the diversity and abun-
dance of seabirds are still impressive in Hawaii, and that
forest bird densities are the highest documented any-
where, The percentage of éxtinct species (as high as 66
percent), of species with healthy populations {perhaps
10 percent of the species remaining). and the number of
species confined 1o a small segment of historic range.
provide sobering perspective, however. Recommended
management measures for seabirds include control of
alien plants and animals and monitoring. For waterbirds.
acquisition, enhancement, and protection of habitat.
together with control of alien species. are suggested.
For fand birds including the endemic honeycreepers.
land acquisition and forest restoration in key locations
above 1500 m elevation and reduction of ungulates are
recommended. Captive propagation for many avian
species is now. unfortunately. a necessity, and trans-
location wili undoubtedly be used mare in the future.

Sheila Conant notes that translocation of birds in
Hawali. inspired by the New Zealand experience with
“marconing” rare birds on predator-free istands, can
have unpredictable consequences. Ore effect may be
harm to the new environment. For example, Laysan
finches (Telespyza cantans). introduced to Pear! and
Hermes Reef in 1967, may be reducing seabird nesting
success by breaking and eafing eggs. Arother effectis
rapid change in the translocated species in response to

the new environment. Such change seems to be the
case in Laysan finches intreduced to Pear! and Hermes
Reef, and Conant speculates about “evolutionary tin-
kering” to the extent that new races or species are
created by human action.

Wayne Gagné notes that 88 of 180 (or 49°) of native
terrestrial ecosystems will soon be lost unless protected
and managed. He recites a litany of threats to natural
areas and native biota, including grazing. hunting, alien
species of plants and animals. lack of awareness of
conservation values in schools and sociely. lack of
action by Federal and State agencies, tourists, the
“powerful petindustry” (pit bulls maybe?}. botanical gar-
dens. the horticulture industry, the postal service. and
(inadequate?) focus of some environmental groups. He
is especially critical ofthe idea that sustained-yield man-
agement of ungufates. a well-known continental con-
cept, can be applied where native biota are unadapted
to ungulates. Managing of game species in general fo
“nondamaging” levels by hunting or other means is bio-
logically meaningless. Hunters and their supparters
have had considerable influence. but this should not
extend to valuable natural areas.

Lloyd Loope and colleagues use the Galapagos
Archipelago as a basis for comparison with Hawail.
Effects of alien predators. ungulates. arthropods. dis-
eases, and plants are compared, and in most cases
Hawaii is the loser. Even though Hawaii is more remote
and has a shorter history of European visitation, logis-
tics are more favorable for visitors and their introduc-
tions. human populations are higher and more dis-
persed. and — perhaps most importantly — the standard
of living in Hawaii and the requirements of residents and
visitors are incomparably higher. As oceanic islands.
both areas are vulnerable. butthe more rigorous climate
of the Galapagos also works in its favor.

Despite the problems. the authors conclude that

]

oceanic islands may not prove any mare difficult to
protect and manage than many ‘ragmented continenta!
reserves. Hawaii's plants and animals. atleast. are used
to the economy of a smaller scaie.

in summary. the Special Issue of Bioscience on
Hawaii is worthwhile reading and will be the most up-to-
dale lrealment available until Conservation Biclogy in
Hawai'i appears late in 1988. The cost of the 1ssue s
§7.50. and reprints should be available from most
authors.

In the April 1988 issue of Bioscience, Wayne
Gagné, an entomologist and education specialist
at the B.P. Bishop Museum in Honolulu, outlined
conservation pricrities for Hawailan natural sys-
fems. He noted that “most youngsters pass
through Hawai'i's public and private education
systems largely without exposure to fundamentat
biological processes and natural systems of insu-
lar environments.” Decision-makers sensitive to
the values of natural areas in Hawai'i are not read-
ity produced in such an environment.

Even though the situation may be similar to
some mainfand states in the U.S., so much
environmental destruction is occurring so rapidly
in the islands that we have less time to prepare
decision-makers to preserve natural areas. Pres-
Sures are more severe in many cases, because
land is limited and in high demand. Gagné sug-
gests. as has Dan Janzen elsewhere for the neo-
trapics, that scientists and others most familiar
with the conservation problems get actively
involved in educating others to the values at risk
and in fighting to preserve the natural areas that
remain.













superintendent’s corner

Public Response to the Fee Program
At Fort Clatsop National Memorial

Editor’s Note: In 1986 and 1987 a sociological pulse
was laken at Fort Claiscp Natonal Memonal by
Donald R. Freld. NPS Socioiogist. and Marty Lee, a
Research Associate with the NPS,.CPSU at Oregon
Stale University. The project was a joint endeavor with
the park stafl. Here. Supl. Frank Walker reports on
the study of public response to the inifiation of en-
france fees at his parx.

Fort Clatsop National Memerial began callecting
entrance fees in 1987 for the first time since its estab-
lishment in 1958. The U.S. Congress had legislated
that 134 additional NPS sites would either begin coi-
lecting fees or raise exisling fees.

Fort Clatsop 1s a small. rural historical site about 5
miles from Astoria. Ore. It commemerates the winter
encampment of the Lewis and Clark Expediticn of
1805-06 at the mouth of the Columbia River. and has
about 170.000 visitors a year. The primary orentation
is the interpretation of cuitural nistory. Pubiic response
to the fee program was expected to be positive be-
cause:

® Fees wculd enhance inferpretation by providing
new pragrams.

® Fees would allow the staff to expand both in-
terpretive offerings ard the season when they were
offered.

® Fees woutd allow expansion of other visitor ser-
vices.

® Fees would add 1o our resource management
capability and research nitiative.

& Fees would enable the slaff to measure public
response to our programs, facilities and services.

1987 Action Plan

Our first step was & p'zn of action for fee collection
and informirg the public about it. A general press
release went out in mid-December and was carred
in three local area papers and in the statewide Ore-
goran. As superiniendent. } was interviewed on two
local radio stations. Our fee collection raticnale fo-
cused onimproving v.sitor services over a longer sea-
son. and the local newspaper printed an editorial sup-
perting the park fee corcept.

The second step was to mnsure that each staff
member knew the fee issue and could explain it to
visitors and lccal residents. Most early reactions were
"Okay. if we have to . .. you do a good job out there
... the fee mignt eliminate some of the frequent local
visitors . . . we really suppoert and parks and are happy
to help .. " Even many of the Golden Age Passport
visitors contributed their dellar entrance fees 1o the
Historical Asscciation’s donation box.

Cur third step involved my public reiations role as
superintendent. | presented talks about the fees to
the Astonia Kiwanis Club, ‘he Seaside Chamber of
Commerce, the Grezter Asicria Area Chamber of
Commerce’s tourism promaotion committee and the
Fort Clatsop Histarical Assaciation. We also published
information in the National Lew's and Clark Trail Her-
itage Foundation publication. All of this occurred at
least three months before actual fee coflection began
in mia-Aprif

The fourih step was to assign the Chief Park Ranger
responsibility for the fee program. A relurning sea-
sonal Par< Ranger was nired one month early to es-
tablish the system. The information desk was modified
to accommodale acashreg ster, necessary fee collec-

tion signs were constructed. the new fee collectors
were sent to Mount Rainier NP to examine their oper-
ation. and fee information was included in the mate-
riais avallable at the 15 to 20 visitor information cen-
tersin the area and in the park’s own summer interpre-
tive schedules.

Fee Allocation

The daily fee at Fort Clatscp, $1 per perscn, was
collected at the visitor center. Visitors under 13. those
g2 or older, and school groups on educational field
lrips were exempt. There was a $3 maximum limit per
family and a $10 annual Fort Clatsop pass for area
residents. In agdition, the park sold federal Golden
Eagle Passports and issued Goiden Age and Golden
Access passes.

The fees were deposited directly inta the U.8. Treas-
ury. but Congress appropriated special FY 1987 “fee
enhancement funds” specifically for improvements in
park interprelive pragrams, resource management,
and research activites. At Font Clatsop. the $19.200
L5 avafable was used as ollows:

Interpretation

1. initiated new spring and fall fiving history
demonstrations April 1 - September 30. using

two additional seasonal park rangers. $7.300
2. Provided salary for 6 weeks of outreach
interpretive “Ranger on the Road™ lving h's-
tory programs in Oregon and Washington
schools. Matched 52.C00 donation from Fort
Clatsop Historical Association as support for
this effective program.

3. Hired one additionzl summer park ranger
for addifional special pregrams during the
summer at Fort Claisop and once-a-week
ovening programs at Fort Stevens State Park. $3,5C0
4. Developed an off-site Bicentennial of the
Constitution schcol exhibit, and new site bulle-

tins on the Saltworks and the Fert Clatsop
replica §2.400
5. Constructed and installed interpretive bul-

letin board at the Saltworks site in Seaside,

Cre. $1.000

$2.000

Research

1. Conducted follow-up survey cn 1986 Fort
Clatsop visitor study by OSUMNPS Caoopera-

tive Park Studies Unit. $1.000

Resource Profection
1. Hired seascnal landscape architect and
developed Landscape Management Plan to
guide historic scene develepment back to the
1805-1806 time period when Lewis and Clark
were here. §2.060
Total $18.200
Visitor Protile

In June 1387 a weekend wisitor pulse was con-
ducted to gain information about park visitors and their
assessment of programs and services, including fee
collection. A combinahion of on-site nterviews and
marback guestionnaires was used. Based on esti-
mates of visitor numbers. a random sample of 200
groups leaving the vistor center was contacted over
a 3-day weekend. The nterview, conducted by a
CPSU researcher or a Fort Clatsop park ranger. in-
cluded a tref description of the purpose of the study,
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and a request for cooperation and choice of a group
spakesperson to facilitate completion of the pestage-
paid mailback questionnaire. The questionnaire asked
visitors about their satisfaction with Park programs
and facilities, their knowledge of the history surround-
ing Fort Clatsop. their travel patterns, and demo-
graphic characleristics. as well as their feelings about
the collection of fees. Follow-up reminders were sent
a week after the initial interview as needed. At the
survey closing date, 80 percent had returned the
guestionnaires. Data on visitor charactenstics have
not been summarized at this writing.

Visitor Response to Fees
Three questions focused an visitors' opinions about
collecticn of fees:
Fort Clatsop began chatging an entrance
fee in April 1987 A substantial portion of
the money goes back into visitor services
for the park. Did you know before you came
that there was an entrance fee being
charged at Fort Clatsop? (check one)
Yes 25% No 75%
Despite major public awareness efforts. a majonty
did not xnow abeut the entrance fee. probably be-
cause many came from out-of-region.
How do you feel about paying a fee to visit
Fort Clatsop?
5% 1 shouldn't have to pay
88% | don'i mind paying
7% |don't know how I feel about paying
a fee
The nesd to pay a fee obviously s not a problem
for aimost 90 percent of those contacted. Whether the
nominal fee amount was part of the reason wisitors
did not object is unknown.
How do you feel about being charged?
(check one})
4% One dollar is too little
92% One dollar is just right
4% One dollar is 100 much

Summary

Overall. Forl Clatsop wisitors did notobject 1o having
to pay a fee to enter the park. Very few visitors ap-
peared upset and only a few left when asked to pay.
Fee collection rangers made every efford to make
people ‘eel welcome and to expiain the programs and
visitor services available. It was time-consuming to
explain repeatedly all the various fee options, al-
though signs helped alieviate the problem. At times
the visitor center lobby became congested, with vis-
itors paying fees at one end of the information desk
and buying books and historical items at the other
end. Although fee collection rangers were rotated 1o
other duties, some boredom did set in towards the
end of the summer.

The park ccllected a total of S31,116 from April 13
through September 30. It cost $14,800 to set up and
collect fees; $13,200 n funds were used f¢ enhance
interpretive, research. and resource management pro-
grams. It1s interesling fo note that the denation box
collections were down 18.5 percent compared 1o the
same period the year before (FY86 = $2.386, FYR7
= 51.344),

Strict accountability. well-followed cperating proce-
dures. and geod internal controls helped give the op-
eration credibility. The effort pawd for itself and the
Park gained from cellection of the fees.

Our experience and visitor pulse survey results
show the value of maintaining the on-going personal
information effort with park visitors. even after an in-
lensive media campaign.












information
crossfile

Discovery of a rare protein found in some wild beans
but absent in common cultivated varieties is reported in
Science News (Vol. 33, p. 246) and underlines, accord-
ing to researchers. the importance of current efforts to
preserve the genetic diversity of earth's plants.

The protein, which has been analyzed and cloned ina
collaborative effort involving plant breeders. entomolo-
gists, and molecular biologists. can protect against an
important bean pest. The protein is called arcefin and is
closely refated to the more comman phytohemagglu-
tinin, or PHA. Althaugh PHA has some insecticidal
qualities, it has tested as ineffective against two com-
mon varigties of bean-destroying weevils. Researchers
report that arcelin. in contrast. is highly toxic to bean
weevl larvae.

The discovery focuses attention on the problems that
may result as modern agricultural practices and global
development narrow the range of genetic variation.
Thomas C. Osborn, a researcher at the University of
Wisconsin, Madison, reported the discovery in the April
8 Science. He told Science News that the new protein.
with its important implications for the world’s food supply
“is a good example of the need 1o preserve wild germ
plasm.”

3
* %

Researchers in Hawaii are trying to build “an acausti-
cal phylegeny” of the islands’ Drosophila fiies, some
species of which are unique to the islands. Science
News {Vol. 133, p. 244] reports on the efforts of several
scientists to relate the song style of a species to its pface
in evolution.

Four song types are reported: a click-song, a complex
pattern of short puises followed by a trill, a purr made up
of steady-sound puises, and a low hum, Ronald R. Hoy
of Cornell University says the larger Hawaiian cousins
are more flamboyant in both appearance and communi-
cation skills than their continental cousins. Some biclo-
gists estimate that more than 500 ditferent Drosophifa
species have evolved on the islands. producing flies not

found anywhere else on earth. Evidence supporis the
one-original-fly idea, says Hoy - a fly blown in from the
mainland whose offspring then island-hopped to start
new colonies. "However it happened,” says Hoy, “itis
certainly the case that these Drosophifa evolved from
mainland species.”

*
*x

The Committee for an International Wolf Center is
proposing the creation of such a center in Ely. Minn.,
according to ward from Mike Link, chairman. In a bro-
chure subtitied “Wolves and Humans: Cgexistence,
Competition and Conflict,” (available from the interna-
tional Wolf Center, cio Vermilion Community Callege,
1300 East Camp St.. Ely, Minn. 55731; (218) 365-3256),
Link traces the Committee’s work since is formation in
1984. The 1988 legislative intiative in Minnesota would
establish in Ely a home for the Science Museum of
Minnesota’s Walves and Humans exhibit. The central
mission of the International Welf Center would be a
public education program that would offer a wide variety
of efforts and affihated educational institutions.

A multifaceted educational delivery system will be
used by the Center to ensure bread public exposure 1o
the wolf and related species both at the Center and
through the Center's extension programs and speakers’
bureaus.”

*
®k

if global reforestation could be increased by the year
2000 by an area nearly twice the size of Texas, not only
would the world's supply of wood fer fuel and industry be
sustainable, but watersheds and highly erodable. wind-
prone areas wouid be stabilized. All this according to
Sandra Postel and Lori Heise of Worldwatch institute,
whose report, Reforesting the Earth, was published in
mid-April,

Rough calculations presentec by Heise and Postel
suggest that preserving tropical forests and planting
new frees could significantly slow the CO, buildup that
threatens to overheat the earth. Aading 120 million hec-
tares of forest cover would store about 780 million tons of
carbon annually. Simply by halving the deforestation
going on in Brazil. Indonesia. Colombia and Code
d'Ivoire would cut net annual carbon releases from tropi-

cal forests by more than 20 percent, the repor states,
and could buy the world time to wean itself from an
addiction to fossil fuels.

wE

The Historic Resources of the U.S. Yirgin Islands
is the title of a 58-page review and assessment prepared
by the NPS Caribbean Strategy’s Culturai Resource
Group.

The working group. charred by Ro Wauer. NPS
resource specialist, identified the key cuitural resource
issues that fall under the purview of either the federal or
territorial governments. assessed those issues 1o deter-
mine what must be done to mitigate or prevent further
resource degradation, and [aid plans to build a constity-
ency so that useful foliowup action would be forthcom-
ing.

The booklet consists of 19 cultural resource elements
that incorporate brief descriptions of the issues. perti-
nent management objectives. proposed corrective mea-
sures, and the kind of funding required.

Also contained are tear-out pages so that readers
may send their comments to the working group for input
into the process. The document is avalable from Wauer.
Cooperative Extension Service. College of the Virgin
Islands. P.C. Box L. Kingshill. 8t. Croix. USVI 00850:
{809) 778-0246.

From William F. Loftus, fishery biclogist at Everglades
NP and Fort Jetferson NM. comes a 344-page Bulletin of
the Florida State Museum. Biological Sciences (Vol, 31
No. 4, authored by himself and James A. Kushlan (for-
mer NPS research biclogist). and entitled Freshwater
Fishes of Southern Florida.

The monograph presents the results of the first sys-
lematic study of the distribution of fishes in southern
Florida's fresh waters. The presence of 92 species 18
documented for extreme southern Florida and their sta-
tus, distribution. and the ecological factors that affect
them are discussed. The data were collected during a
seven-year study supported by the South Flonda
Research Center of Everglades NP.

Alimited number of reprints are available and may be
had by writing Loftus al the park, PO. Box 279. Home-
stead, FL 33030.

w

Three new Technical Reperts were reported by the
NPS Cooperative Resources Studies Unit at U/Cal

Regional Highlights, cont.

Around Kotzebue Sound, Alaska by JL. Giddings and
Couglas D. Anderson (Pubiications in Archeology 20,
NPS, USDI. Washington, D.C. 1986) has been pub-
lished. Copies are available from the Supt. of Docu-
ments, U.S. Government Printing Office, Washington,
D.C. 20402 {Stock Number 024005-010t9-0. Price
$29.00). Questions about the publication can be
directed to the Regional Archeclogist, Alaska Region.

[

Mike Britten was selected as the Resource Manage-
ment Specialist Trainee for Gates of the Arctic National
Park and Preserve and Penny Knuckles was selected for
a similar position at Yukon-Charley Rivers National Pre-
serve. Both bring experience gained through assign-
ments in other units of the NP System, inciuding several
in the Alaska Region.

Y

Layne Adams, Wildlife Research Biolegist (ARC), was
injured while pursuing a darted wolf near the Arrigetch
Peaks in Gates of the Arctic NP. He lost his footing and

slid approximately 500 feet down a very steep snow
chute betore hitting a rock outerop and then continued
his slide for an additional 200 feet before stopping.
Undaunted, he piaced a radio-collar on the darted wolf
before being evacuated to the hospital in Fairbanks.
Although he escaped major injuries, he was sore
enough to direct the project from Anchorage for the next
week.

Southeast

Jim Wood, NPS Science Publications Editor, has
added Cr. Robert Stottlemeyer of the NPS Great Lakes
Resources Studies Unit to the science publications Edi-
forial board. replacing Bill Lukens, who retired recently,

P

The Southeast Region has published five new reports
in its Research/Resources Management Series:

SER-85: Vegetation Changes on Bodie Isfand, Cape
Hatteras National Seashore. North Carolina, by lan
Firth. 42 pp.

SER-86: Organic Polfution of the Water in the Black
Creek Vicinity. Biscayne National Park, by Eugene F.
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Corcoran. Melvin 5. Brown and Ana D. Freay. 19 pp.
SER-87: Biological ivestigations of the Black Creex
Vicinity. Biscayne National Park. by Alina M. Szmant. 64

PP.

SER-88: South Biscayne Bay Water Quality: A
Twelve Year Record for Biscayne Natonal Park, by
Soronadi Nnaji. 79 pp.

SER-89: Canal Discharge Impacts on Biscayne Bay
Salinities, Biscayne National Park, by Jocelyn Chinn
Falt and John D. Wang. 229 pp.

Copies of these publications are available through Jim
Wood, NPS Southeast Regional Office, 75 Spring Street
S.W., Atlanta, GA 30303.

The 1987 Annual Report of the Perk Service's Univer-
sity of Georgia Cooperative Park Studies Unit is now
avaitable. Persons interested in obtaining a copy should
write to Susan Bration. Unit Coordinator, NPS Coopera-
tive Park Studies Unit, Institute of Ecology, U/GA.
Athens, GA 30802.



Davis. No. 26, by Mark K. Sogge and Charles van Riper
{1l is titled “Breecing Biology and Population Dynamics
of the San Miguel Island Song Sparrow™ No. 29, by
Johnson C.S. Wang and Thomas P Keegan, is "Assess-
ment of an Cil Spilt on Selected Fishes in Rodeo Lagoon
and Muir Beach”; No. 30, by Margaret Cymerys and
Brian J. Walton, is “Raplors of the Pinnacles National
Monument: Past and Present Nesting and Possible
Impacts of Reck Climbers.”

*x*

“Has the Greenhouse Taken Effect?" isthe title of 2
Richard Monastersky article in April 30 Science News
(Vol. 133 1. 282). Based on average giobal temperatures
for land and ocean areas, 1987 was warmer than any
year on record in the last hundred-odd years.

In addition. 1981 and 1983 tied for second place; 1980
was fourth and 1986 fifth highest. “It's pretty clear.” says
climatotogist Thomas M.L. Wigley from the Unwversity of
East Anglia in Norwich. England. “that the 1980s - in
terms of the global mean record — are far and above the
warmest collection of years ..."

According to Wigley's report in the April 28 issue of
Nature, the warming trend .s confirming several predic-
tions of the greenhouse theory (such as the warming of
the lower atmosphere and the cooling of the strato-
sphere}, but the Southern Hemisphere's ocean 15 not
exhibiting the inertial crag to lemperature rise that theo-
rists predicted,

"It means thal there are ofher things gomg on ... It's
Just one of the factors that prevent the interpretation of
this warming in the 1980s from being open-and-shut.”

Natural variations m glocal climate regords further
complicate the picture. James Hansen of the NASA
Goddard Institute of Space Studies in New Yorx City.
predicts global temperatures will accelerate their rise in
the next decade. If the trend of the last 20 years con-
tinues for another 20. he said. "t will be warmer than i
has been in the last 100,000 years.

x**

“Bird Buyer Beware"is the itle of the cover story in the
May 8. 1988 issue of Parade magazine. The story gives
nationwide coverage to one facet of the illegal interna-
tional frade in wildiife. For the NPS angle on this stery,
see this issue page 6.

***

From David Peterson. USFS Research Ecolegist with
the Forest Fire Lab in Riverside. Cal., comes a reprint
from APCA Journal (Vol. 37, No. 8, Sept. 1987, pp.
906-912) describing work in Sequoia. Kings Canyon NPs
on ozone-injured Jetrey pine. The evidence shows
reduction in radial growth of these pines in the mixed
conifer forests of the park. Mean annual radial increment
for trees with symptoms of gzone injury was 11 percent
less than for trees at sites without ozone injury; larger
frees {more than 40 c¢m in diameter} and older trees
{more than 10C years) showed greater decreases in
growth than smalier. younger trees. Resufts corroborate
surveys of visible ozone injury to foliage and are the first
evidence of forest growth reduction associated with
ozone injury in North America outside the Los Angeles
basin.

Authors are Petersen. Michaei J. Arbaugh, Victoria A,
Wakefield, and Paul R. Miller, all of the Pac/SW Forest
and Range Experiment Station in Riverside.

E3
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Acid rain isn't off the hook by any means as the culprit
in dying forests, but a new "villain™ - or at least another
villainous link in the chain of death. is reported in the

April 30, 1988 issue of Science News (Vol. 133, p. 285).
University of Cotorado geographer Lee Klinger. who
works at the university's Institute for Arctic and Alpine
Research. has looked at 100 regions in some 30 states
experiencing forest dieback, and has found himself on
the trail NOT of some deadly pollutant. but of mosses.

Mosses, says Klinger, are “terrestrial sponges” that
can hold enough water to make the area right beneath
them anaerobic. As tree feeder roots grow into this
oxygen free zone. they die. In additon. mosses can kill
mycorthiza - the symbiotic fungi that help tree roots
absorb nutrients.

Acidenters the picture again at this point. Mosses love
acidic conditions— they acidify water passing through
them. Cnce the waler reaches a critical acidity. foxic
aluminum in the soil becomes soluble and can be taken
up by the trees. Working together, mosses anc acid rain
seem. according 10 Klinger, to accelerate this natural
process of forest death.

A

A new study released in late April by the New York
City-based Envircnmental Defense Fund claims that
acid deposition is second only to fertilizer runoff as a
source of nitrogen pollution in Chesapeake Bay - the
largest spawning ground for East Coast fisheries from
Maine to North Carolina. Michael Oppenheimer. one of
the siudy’s authors. notes that acid rain's role in over-
Ioading the bay's waters has been large'y overlooked.
Diane Fisher. who led the study, says, "Our analyses
show that acid rain is a significant problem in coastal
waters up and down the entire eastern seaboard.” Con-
trol of nitrogen oxides emissions - for electric power
plant and for motor vehicles —is the primary recommen-
dation. The report urges all governmental bodies (o
acknowtedge acid rain's contributicn to the deteriorating
guality of East Coast waters and to work at reducing
nitrogen from sources besides acid rain - especiafly
from sewage treatment prants and fertilizer and manure
storage.

**;':

Someone out there may be throwing snowbails at us.

Two studies reported in mid-May at the American
Geophysica! Union meeting in Baltimore. together with
studies in Europe and Canada. support a centroversial
theory proposed two years ago by U/lowa physicist
Louis A. Frank. The theory is that all of the earth's
oceans were filled with water from blackened snowballs
that fall from space - 100-ton comets of ice coming in at
us at the rate of 10 million a year.

Frank studied ultraviolet images taken from 1951 to
1986 by the Dynamics Explorer | satelfite and found that
the air glow around the earth showed unexplained hoies
punched through the atmosphere. He concluded the
holes couid only be mace by huge ice balls that vaporize
and eveniually fali as rain.

One skeptical physicist - Clayne Yeates from the Jet
Proputsion Lab in California, calculated that the snow-
balls would be moving at about 22.000 mph and would
break up about 1,000 miles above the earth. Using a
powerfut space searchtelescope atthe Kitt Peak Obser-
vatory in Arizona, Yeates actually captured photo views
of the speeding comets approaching earth.

Another doubting Thomas - Thomas Donahue ~ a
space physicist ai U/Mich, sought io disprove Frank's
theory by measuring the level of hydrogen atoms that
would be released by the water vapor in the space about
the earth. Ultraviolet data collected by the Voyager 2
spacecraft showed the hydrogen was much denser than
expected - enough so to support Frank's theory.

%
%
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Score one mere agvance in the universe’s effort to
undersiand itself. Researchers at MIT have deciphered
a second genelic code - that governing "transfer RNA" -
thus promising important applications in genetic
engineering.

The biology revolution began in 1953 when James
Watson and Francis Crick worked out the basic structure
and function of DNA, which contains the master plan for
assempling aming acics nto protein. The DNA passes
this information along to a substance called “messenger
RNA." which then gives it to another substance, “trans-
fer RNA," which actually puts the protein together

That there was a second genetic cooe — one govem-
ing this putting-together process - has been known for
20 years. butits deciphering was described in May in an
article in the British science journat Nature. The paper’s
twe authors. Pau!l Schimmel and Ya-Ming Hou of MIT.
professed surprise at the elegantly simple logic of the
code.

The Los Angeles Times, commenting editonially on
this stunning discovery, wrote: "The key word is ele-
gantly. As Albert Einstein said in a different context.
"Subtle is the Lord, but malicious he is not. Nature hides
her secrets because of her essential loftiness, but not by
means cf ruse.” He was speaking of physics, but his
insight applies to all of science”

=
g

An articte in Wildlifes Sept:Oct 1987 issue by JA.
Zak Ball describes the discovery and observation over a
week of at least one peregrine falcon in Tehipite Valley in
Sequota’Kings Canyon NP. Zak writes about the five-
person research team effort, “humbly tifled The Kings
Canyon Peregrine Expedition of 1987

In 1970 only two peregrines were known {o nest in
California and nc nests were known in the Sierra
Nevadz. About 400 birds have been reintroduced into
the wila since 1977. and nearly 80 pairs are now known
to nest in the stale. Discovery of this falcon is the first
evidence that reintroduction efforts have succeeded in
that section of the Sierras,

Zak is raptor biolcgist for the Santa Cruz Predatory
Bird Research Group. which has been responsible for
the captive-breeding and reintroguction of this
endangered species.

%
*%

Specific issues of the se-called Gala hypothesis were
discussed in a March conference in San Diego that
brought 162 researchers together under the auspices of
the American Geophysical Union — reports of which
reached Park Science from Gary Davis. NPS Research
Scientist at Ghannef Istands NP. Paul Ehrlich discounted
the Gaia theory in a keynote address but recognized its
importance in calling attention to the interconnected-
ness of the entire global environment. Others cited spe-
cific research that they claim contributes to the view of
Eartn as a living arganism. The father of the Gaia theory.
British scientist James Lovelock. writes: “Organisms do
not just ‘adapt’ 1o a dead world determined by physics
and chemisiry alone. They live with a world that is the
breath and bones of their ancestors and that they are
now sustaining.”

=%






{2) Mid-November, in Tucson, in connection with
the triennial meeting of the George Wright Society.

in letters to Dr. Gordon and other Commission mem-
bers, Director Moft emphasized the importance and di-
versity of the policy issues the Commission wilt be con-
sidering. as the Service faces increasingly difficult
challenges in our research and resource management
functions. Dr. Gordon has chalienged the Commissionto
produce a report with as much grace. philosophy and
substantive guidance as the Leopold Report.

The Commission has taken on a sorefy needed but
daunting task.

Atenis Chief and Jervis is Assistant Ghief and Super-
visory Program Analyst i the NPS Washington Gffice of
Policy.

NPCA Focuses on Protecting,

Planning for Parks of the Future

The National Parks and Conservation Association
{NPCA} used the occasion of its March 15-16 meeting in
Washington, D.C. on Protecting and Ptanning for Farks
of the Future to present its recently released Naticnal
Park System Plan: A Blueprint for Tomorrow. The Plan,
over 2,000 pages in iength, recommends establishment
ofthe NPS as an independent agency direclly responsi-
ble to Congress and the President; enactment of specific
legislative mandates and increased funding. for science.
resources management and interpretation: establish-
ment of an independent research arm within the Park

National Park Service Coordination Group

LEAD LIAISON

Carol F Aten, Chief, Office of Policy. National Park Service {022). PO. Box 37127, Washington. DC, 20013-7127.

202-343-7468
NATURAL RESOURCES

Forest Ecosystems: Susan P. Bratton. institute of Ecology. University of Georgia. Athens. GA 30602. 404-542-2968.
Wildlife/Ecosystem Management: David M. Graber, Research Scientist. Sequoia and Kings Canyon NPs, Three

Rivers, CA 93271. 209-565-3341.

Ajr Quality: Christine L. Shaver. Chief. Policy. Planning and Implementation Branch. Air Quality Dnision. Nationg!
Park Service. PO, Box 25287, Denver, CO 80225, 303-969-2071 (FTS 327-2071).
Coaslal'Marine Environments: Gary E. Daws, Research Maring Biologist. Channel islands NP. 1901 Spinnaker

Drive. Ventura. CA 93001, 805-644-8157.

Earth Sciences: Dan B. Kimball. Chief. Palicy. Flanning and Evaluation Branch. NPS Water Resources Division. P.O.
Box 25287, Denver, CO 80225. 303-969-2813 (FTS 327-2813)

CULTURAL RESOURCES

History: Barry Mackintosh. Bureau Histanan, History Dwision, National Park Service (418), P.C. Box 37127, Wash-
ington. DC 20013-7127. 202-343-8169.

Curation Historic Preservation: Kathering H. Stevenson, Associate Regional Director. Cultural Rescurce Manage-
ment. Mid-Atlantic Region. National Park Service. 143 South Third Street. Philadelphia. PA 19106. 215-597-0652.

Architecture Lanascape Hugh C. Miler Chiet. Park Historic Architecture Division 1422). National Park Service. P.O.
Box 37127, Washington. DC 20013-7127 202-343-8146.

Archeology Anthropology: Douglas H. Scovill. Chief. Anthzopology Division (434:. National Park Service, PO, Box

7127 Washington. DC 20013-7127. 202-343-8161.
SOCIAL SCIENCE

Socio-economics: Donald R. Field, Cocperative Park Studies Unit, College of Forestry. Oregon State University.

Corvallis. OR 97331, 503-754-2056,

Recreation-Leisure; Robert W. Mcintosh, Jr.. Superintendent. Gateway NRA Headquarters, Building Number 69.
Floyd Bennett Field. Brooklyn. NY 11234, 718-338-333B (FTS 665-3575).
Education: William E. Brown. Research Historian, Denall National Park ang Preserve, P.O. Box 9, Denali Park, AK

99755, 907-683-2294.
GENERAL

G. Bryan Harry. Pacific Area Director. National Park Service. PO Box 50165, Honoluiu. HI 96850. 808-541-2693

(FTS 551-2693).

Ernest W. Ortega. Superirtendent: Wna Cave NP. Hot Spnngs. SD 57747, 605-745-4600.
J.T Reynolds. Chief. Resource Maragemant and Visitcr Protection. NPS Norih Aflantc Regional Office. 15 State
Street. Bosten. MA 02109-3572 617-565-8850 (FTS 835-8850:

interpretation
notes

The biological civersity interpretation program.
designed to carry out NPS Director Mctt's designation of
biglogical aversity as the interpretve theme for 1989 in
the National Park Syslem. was presented to tne NPS
Regional Direclors at their May 31 meeting in the Grand
Tetons. according tc Dick Cunningham. Western Region
interpretation chief and author of the plan.

{Detalls of the program planning ana maxe-up of the
committee chaired by Cunningham were carrned on
page 16 of Park Science. Spring 1ssue.

Following approval by the RDs. the plan wifl be dis-

tributed Servicewide and will be discussed in the Fall
issue of Park Science.

Fossil Arez Parks wifl be the subject of the Sept. 13-16
Interregionat Rescurces Management/Interpretation
Workshop 10 be hetd In Holbrook, AZ, near the Petrifieg
Forest National Park. As with preceding workshops in
other subject areas. this workshop will be led by Dick
Cunningham and will be aimed at interpreters, scientists.
anc resource managers.

Cunningham. the Western Regional Chief of inter-
pretation. has had great success in closing the gaps
between 'nterpretalion and scientific research (which
furnishes much material of interest for interpretation:
ang between interpreters and resource managers (who
often need their messages heard by the wisiting public
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Service, and significant land acquisition and boundary
adjusiments ... recommendations sure 1o create con-
siderable discussion and debate in coming months.

NPCA President Paul Pnichard announced appoint-
ment of an interdiscipiinary commission to review the
NPS science and resource management program.
Under the leadership of John Gordon, dean ¢f the Yale
School of Forestry, the Commission on Science and
Respurce Management Policy will assess resource pol-
icy and implementation strategies. iSee story p. 16 this
issue.} They will work closely with NPS professionafs
and other informed parties o assess current pohicy and
program status and offer philosophical and technical
guidance for improving the effectiveness of the NPS
SCIence program.

Congressman Bruce Vento. Chairman of the House
Subcommittee on National Parks ana Public Lands
chalienged the meeting to better understand and protect
park resources. He discussed his recently submitted
legisiation to estanlish the NPS as a separate agency
with the Direclor appointed by and accountale to the
President and the Senate. Vento expressed concern
over what he sees as increased and inappropriate influ-
ence of political forces in the Interior Department on
NPS matters. He also focused on the recent fee legisia-
tion, which was designed 1o supplement and enhance
the Service efforts in science, resource management
and interpretation. nol. as is now being proposed. 10
supplant or replace base budget items. Other speakers
in the introductory session ncluded Deputy NPS Direc-
tor Dennis Galvin and former Director George Hartzog.

Symposia and workshops included sessions on
Providing Par« Protection through Legal Measures.
Innovative Financia! Programs. Alternative Means of
Providing Funaing and Protection for Parks. Efforts to
Protect Peripheries of Parks. Integrating Science and
Resource Management (including Larry Belli and John
Dennis of NPS-WASQ), Concessions and Tourism
{David Gackenbach. Chief of Concessions, WASO),
Carrying Capacity: Current Applications (David Par-
sons. Sequoia and Kings Canyon). and Education ana
interpretation {Rob Milne, International Affairs Office,
WASO).

A closing session on Achieving Balance Between
Preservation and Use made for lively discussion among
George Fleharty (President of ARA Outdoor World. the
concessioner at Denal} on the importance of conces-
sioners working with the Park Service to assure long
term resource preservation, writer Paul Schullery on his
experiences in the Yellowstone ecosystem, ana Alaska
Regional Director Boyd Evison on a manager’s view of
the difficulties in balancing preservation and use.

The meeting, which also included presentations by
Sen. John Chafee and Cong. Wayne Owens, was well
attended by par« professienals, mcluding a smattering of
NPS mznagers and resource professionals. Next year's
NPCA meeting will focus on presenting the recommen-
dations of the Gerdon Blue Rioben Commission on Sci-
ence and Resource Management Policy. in effect updat-
ing the 1963 Lecpold Report.

David J. Parsons
Research Scientist
Sequoia Kings Canyon NPs



meetings of interest

1988

July 5-8, INTERNATIONAL ASSN. FOR IMPACT ASSESSMENT (lAlA) ANNUAL MEET-
ING, at Griffith University, Brisbane. Australia. Meeting theme: “Integrating Impact
Assessmentin the Planning Process.” Contact: Rabei J. Burdge, Institute for Environ-
mental Studies, University of lllinois, 408 S. Goodwin Ave.. Urbana, IL 61801 (217)
333-2016.

August 711, ELEVENTH NORTH AMERICAN PRAIRIE CONFERENCE, on "Prairie
Pioneers: Ecology, History & Culture™ at the University of Nebraska-Lincoin.
Abstracts due March 1. Contact: Thomas B. Bragg. 11th NA Prairie Conf., Dept. of
Biclogy, University of Nebraska at Omaha, Omaha, NE 68182-0040: {402) 554-3378.

August 14-18, SOCIETY FOR CONSERVATION BIOLOGY, Second Annual Meeting. to
be held jointly with the American Institute of Biological Sciences and the Ecological
Society, at the University of Caiifornia. Davis. Contact Christine Schonewald-Cox,
Institute of Ecology, Wickson Hall. U/Cal. Davis, CA 95616:; (916) 752-2088.

August 30-September 4, SECOND WORLD CONGRESS ON HERITAGE PRESENTA-
TION AND INTERPRETATION, at University of Warwick, near Coventry England:
theme, "Preparing for the 90s.” Sponsored by the Centre for Environmental Interpre-
tation {CEl), the Society for the Interpretation of Britain's Heritage (SIBH), and in
association with the University of Surrey. A Provisional Programme and Registration
Form will be available from the Congress Office, Aldine House, 9-15 Aldine St.,
London W12 BAW. Approximate cost will be 300 pounds. for accommodations and
registration.

September 11-14, 9TH NATIONAL TRAILS SYMPOSIUM, at Unicoi State Park in Helen,
GA, co-sponsored by the National Park Service and the U.S. Forest Service. Contact:
Helen Freilich, FTS 8-250-2451, (404) 546-2451.

September 13-15, RESEARCH IN CALIFORNIA’S NATIONAL PARKS, Third Biennial
Conference, at U/Cal Davis, for presentation and discussion of research related to
the biclogical, physical. and sociological resources of California’s National Parks.
Contact: CPSU/Institute of Ecology, U/Cal/Davis. CA 95616, (916) 752-6086.

September 13-16, INTERREGIONAL RESOURCES MANAGEMENT/INTERPRETATION
WORKSHOP ON FOSSIL AREA PARKS; at Holbrook, Ariz. Contact Dick Cunning-
ham, NPS Western Regional Office, or Superintendent, Petrified Forest NP,

September 19-22, SECOND GLACIER BAY SCIENCE SYMPOSIUM, at Glacier Bay
Lodge, Gustavus. AK, sponsored by Glacier Bay NP&P, Friends of Glacier Bay, and
the Glacier Bay Science Board. Contact: Gary Vequist at Glacier Bay or Alexander
Milner. P.O. Box 90316, Anchorage, AK 93509; (907) 561-1020.

September 22-24, SECOND CALIFORNIA RIPARIAN SYSTEMS CONFERENCE, at
U/Cal Davis, to report on issues surrounding destruction of streamside lands and
progress in learning to manage these resources since the first conference in 1981
Contact: Dana Abell, (916) 752-3098.

September 30-October 2, ANNUAL SYMPOSIUM OF THE AMERICAN ACADEMY OF
UNDERWATER SCIENCES; theme, "Advances in Underwater Science”: at Scripps
Institution of Oceancgraphy, La Jolla, Cal. Contact: Mike Lang, San Diego State
Univ. Biology Dept., San Diego, CA 92182, (619) 265-4676,

October 11-13, SAGIS/GRASS USERS CONFERENCE FOR NPS PERSONNEL, at
Shenandoah NP. Contact; Allison Teeter, Shenandoah NP; (707} 999-2243.
November 10-13, THIRD CHIHUAHUAN DESERT SYMPOSIUM, at Sul Ross University
in Alpine, Tex, Contact: John Bissonnette, professor of wildlife research, Utah State

Univ., Logan, UT 84322-5210.

November 14-18, CONFERENCE ON SCIENCE IN THE PARKS, sponscred by the
George Wright Society with the National Park Service and co-chaired by R. Roy
Johnson. Leader of the NPS/CPSU at University of Arizona, Tucson. AZ 85721,
{602) 762-6501 and James Judge. Director, Fort Burgwin Research Center. P.O.
Box 300, Ranchos de Taos, NM 87557, {505) 758-8322.

Oops!

Atose is arose is a rose ...

Divers to Meet

And a butterfly is not a moth,

Eagle-eyed Gerald McCrea. assistant IPM coordina-
tor in the NPS Washington Office. cafled editorial atten-
tion to the “buckeye moth”™ on page 19 of the Spring
issue of Park Science, Butterflies. he pointed out, have
the knobbed antennae so nicely shown in the piclure.
Moths. on the other hand, have feathery antennze.

This information reached us, appropriately, just before
Moth-ers Day, and we are happy fo set the record
slraight.

The American Academy cf Underwater Sciences (see
Calendar for meeting dates), dedicated to the advance-
rent and practice of scientific diving. has arganized the
1988 Symposium to bring togelher diving scientists on a
national scale and to provide the opportunity 1o share
information on a variety of aspects of underwater scr-
ence.

in addition to the sympasium. diving werkshops and
local diving excursions have been scheduled befere ang
after the symposium,
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Biodiversity Workshop
Leads to NPS Strategy

By John McCrone

An intensive workshop on giclogical diversity. involv-
ing selected university scientists. NPS managers. scien-
tists and Washington office personnel. and representa-
tives from the National Science Foundation, the Office of
Technology Assessment. USFS. the USFWS. and the
Park Service-Environment Canada. was held in Gatlin-
burg. Tenn. on May 3-5. 1988.

The workshop was sponscred by the National Sci-
ence Foundation. the National Pak Service. and the
Society for Conservation Biology anc hostea ny Great
Smoxky Mountains NP,

Six focus groups were organizec arounc lhese tonics
{1"management. (2: inveniory and mon toring. {3} viakle
popL ations. (4} aynarric precesses, 15 human distur-
hance. and (61 integration into farger units. The hard-
working. proguct-onented groups, after spirited discus-
sions. turned n reports containing a wealth of matenal
far further evaluation and action. The reports were dev-
ared oy group leaders or their designees 1o NPS Assoc
Director for Natural Resources Eugene Hesler. SE
Regional Director Bob Baker. Alaska Regional Directar
Boyd Evison. Tmothy Lawlor wrepresanting the NSF
Directoratel. and Peter Brussard {representing the Soci-
ety for Conservation Biclogy.

The gay after the workshop. at the request of NPS
Director Mott, most of the NFS participants met to dis-
cuss an NPS stralegy ‘or developing a plan in biodiver-
sity that would respond to the 1ssues and challenges
raised at the workshop. Three groups were formed: two
reviewed the reperts produced by the *ocJds groups. the
third considered questions of missions, goals. ang
objectives.

Reports from these three groups were used to araft a
letter to Director Mott, outining the recommendations of
the NP5 participants inthe werkshop and will be used as
a basis for development of a more detailed and compre-
hensive biodiversity program for the NPS.

Organizers of the bicdersity workshop (Brussard.
SE Regional Chief Scientist Dominic Dottavio. and John
McCrone of the Clemson University NPS'CPSU) are
presently compiling ali the material gresented at these
sessions and are preparing a series of articles that will
he pubiished in Park Science ang other appropriate
outlets.

Summer Workshops Set

The two summer wildgerness work skills programs
remaining in the 1988 series sponsared by the Student
Conservation Association. Inc.. (PO Box 31889, Seattle,
WA G8103) will feature Revegetation and Rock Strue-
tures.

The revegetation sessions will fake place August
26-28 at North Cascaaes NP Mt. Baker-Snogualmie NF
and wil! deal with sub-alpine site restoration, revegeta-
tion. and greenhouse culture of native plants. The rock
structures session. September 1-3. will be held at Mt.
Baker-Snoqualmie NF and will focus on backcountry
use of rock as a building material - drywalls and steps.
stone structures to carry traiis across boulder fielas.
perfect switchback turns. rigging systems for hauting
materials 1o work sites, and emphasis on tools of the
{rade such ag stone hammers. rock bars. and gasoline-
powered drills.

Turtion for both programs is S200. which includes
room and poard.



Managers and Researchers Examine
Vandalism and its Prevention

By Cynthia Miner, Editor
Pacific Northwest Research Station, USDA Forest Service

How are practitioners and researchers tackling the
prabiem of vandalism? This question was answered by
the participants of the International Symposium on Van-
dalism: Research. Prevention and Social Policy held in
Aprilin Seattle. Parx. forest. and city managers; archae-
ologists: sociclogists: psychologists: law enforcement
experts: and others shared their appreaches to the prob-
lem.

One approach is to examine the ngredients of anti-
vandalism programs. Willhem van Vliet. associate pro-
tessor. University of Colorado, identified six main efforts
of the programs presented at the symposium: 11 in-
crease awareness of the community (including the em-
ployees of the parx, ‘orest, or city) that vandalism 1s a
proclem, 2y increase communication betwean groups
involved. 3) obtain funding. 4} recruit volunteers. 51 get
law entorcemant support. and 61 make the targets of
vandalism aifficult 1o harm.

After a sudaden increase in cnime in the Canobean
National Ferest. Puerto Rico. all these efforts were
made Tre result - a drop in cniminal incidence from 86
in 1986 to 32 in 1987, as reportea by District Ranger of
the Forest, Dame! Nolan. Regarding projects to reduce
vandalism of archaeclogical sites in the Coconing NF in
Arizona, Peter Pilles Jr. archaeologist. said in adaition to
strong law enforcement and agency presence. “public
nvolvement and the development of partnerships are
the final key for promating public responsibility and help
in the protection of public resources.” The project in-

cluded children. ages 9 to 12. helping to excavate and
develop interpretive sites and to clean graffiti from picto-
graphs.

Another related approach to vandalism s 1o find out
who the vandals are and why they vandalize property.
Devon Brewer. studenl, University of Washington,
closely cbserved one type of vandal, nengang graffit
writers. As n cther papers presented about vandals at
the symposium, Brewer and coauthors Harriet Chris-
tensen. social scientist, USDA Forest Service. ang Mark
Muler, associate professor. University of Washington.
found that graffiti 1s a group activity of mostly 12- to 20-
year-old males.

Researchers at the symposium presented napers
analyzing a vanety of managementissues. Darryll John-
son. NPS rural sociologist. and Thomas Swearingen,
research assistant. University of Washington. found
signs near problem sites deter off-rail hikers, particu-
larly signs warning “cf-trail hikers may be fined.” which
reduced off-trail hiking by 75 percent in the study.

Two hunared and fifty participants attended the sym-
posium spensored by the USDA Forest Service, Univer-
sity of Washington, and Vandalism Alert. Inc. and co-
sponsored by NPS. Another symposium is planned for
spring 1990 in Calgary, Alserta, Canada. The proceed-
ings from the 1988 symposium are being prepared jointly
by the Park Service and Forest Service and will be
avallable in 1989,

“Tansy Flea Beetle Wins Ragwort Sweepstakes
at Redwocd NP”

This headline article by Lorraine J. Holden. a Red-
wood NP biclegical technician, told the story (Park
Science. Vol 5 No. 4. pp. 10-11) of how 225.000
“tiny. golden, and deadiy” beetles were quietly
chewing to death the tansy ragwort that was then
rampant in and around the park,

“"We hope a few beetles survive.” Holden wrote.
The problem., like most fine-tuning, ecosystem prob-
lems. is a close call. The beeties work more slowly
than do chemicals. They eat the problem up. but
eventually their cupbeard is bare.

Now comes a story in the Oregon State University
agricultural experiment station's Progress (Winter!
Spring 1988}, suggesting that the flea beetle may
have been all too successiul. While the cinnabar
moth and the flea beetle are munching their way to
extinction, the tansy ragworl’s sturdy seeds 'urk in
the soil. Peter McEvoy. an OSU entomology pro-
fessor. reports fincing 6.000 viable seeds buried in
the top soil of & one-square-meter area, "And they
just seemed 1o stay at that level,” he said. “Their
decline and decay is immeasurably slow.” Any soil
disturbance couid start another epidemic.

So what is Oregon doing about it? Can you
pelieve a tansy ragwort nursery? A fiefd of tansy
near Salem. Ore., is Deing used 1o nurlure a good

Biological Controls
Feed ’Em or Lose ’Em

population of beetles for spot inoculations in prob-
lem areas.

Eric Coombs. a biologicat control entamologist
with the Oregon Department of Agriculiure. gives
lhe lion's share of credil for tansy control to the flea
beetle. It's almost invisible unless you know what
you're looking for, and gets far less attention than its
larger. mare colorful partner, the cinnabar moth. But
“at this point,” Coombs said. “the flea beelle is the
real workhorse and the moth just gets most of the
credi.”’

Meanwhile. back atthe Redwoods, the tansy pop-
ulation within the park is at “very low level,” acoord-
ing to Mary Hektner, the park’s superviscry botanist.
She reports that Del Norte County control officer
Ken Collins has set out some plants as food for the
beetles. The park is experimenting with its small
remaining tansy population by clipping the seed
heaas. thus leaving some food for the beetles while
denying them their former banquet.

As Holden wrote four years ago: "Biological con-
trof operates within the parameters of the environ-
ment — at nature’s pace. Faith and patience are
prereguisites for a successful management pro-
gram. Biological controf can offer a cost effective.
ecologically sound, self-sustaining method for exctic
plant control ... It's a methodology well worth icoking
inta.”
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Clearing the Air
Program Update

Training and materials to help interpreters launch the
NPS Clearing the Air program are on the way. Training
teams from nine Regions sharpened their knowledge,
reviewed terpretive media, and developed lesson
plans on air quality and acid rain at a workshop held at
the Albright Training Center Feb. 22-26. 1888, Discus-
sion of scientific ana political constraints was particularly
lively. as 1t is likely to be when these teams conguct
training in therr Regions. Regional training. assisted by
seed money from WASQ Interpretation and Natural
Resources. is scheduled for various tmes auring 1988.
Centact your Regional Training Officer for further details.

A Servicewide slide-script program on visibility.
oz0ne. and acid rain, anc a slide collection on acid rain
were nearing compietion in May, as was the videotape
on NPS acid rain research. Barring unexpected aelays.
these materials should be avadable this summer. Ten
copies of the slide-script program. 10 of the side collec-
tion. and 2 or 3 of the videotape will be distributed to
each Regional Chief of Interpretation.

The contract for a computerized encyclopedia on ar
quality acidic deposition has been awarded. Carefully
reviewed informaticn on air pellutants. therr effects or
cultural and natural resources. and controt and mitiga-
fion strategies. al the global and North American level.
and in three pitot biogeographicat cuttural regions
should be availabie next year During the succeeding
two years, modules for the other biogeographical:cul-
tural regions, and for parks. will be developed. This
project. which will provide information in both textual ang
graphic forms. promises o have long-term value for both
interpretation and management,

Last Qctober an information packet on air quality
acidic deposition was malled to 258 Chief Park Inter-
preters. Most of the items in this packet. plus an articie -
“Trouble with the Rainbcw: Acid Deposition in the
National Parks™ ~ and conclusion secticns from the
Interim Assessment of the Nationa! Acid Precipitation
Assessment Program are still available from the Wash-
ington Office. Contact Napier Shelton. National Park
Service {490). Department of the interior. PO, Box
37127, Washington, D.C. 20013-7127. Phone: FTS
343-8136 or (202) 343-8136.

Napier Shelton
NPS Washington Office

GIS Notes
SAGIS/GRASS
Users To Meet

The first GIS Users conference for National Park
Service users of the GIS family of software will be
held Oct. 1113, 1988, at Shenandoah NP. The confer-
ence wilt bring together for the first time as many NPS
users of GIS as possible to exchange information and
ideas about their use of GIS technclogy.

Short, delivered papers will describe applications
and activities. Conferees will discuss and set general
directions for the NPS GIS program, inciuding such
issues as data base construction, software, hardware,
and staffing.

More GIS Netes will appear in the Fall issue of Park
Science.















NATIONAL PARK SERVICE
U.S. Department of the Interior

PARK
SCIENCE

In the Next Issue:

Spot news crowded out some great features scheduled for this issue. S04, the Fallissue will contain “A Cooperative
Approach to Water Quality Management: The Delaware River Experience,” by Richard C. Albert and Elizabeth A.
Johnscn; “IPM Notes on Pesticide Use Tracking System (PUTS)" by Christine Cassidy; “The NPS Inventory and
Monitoring Initiative - A Hierarchical Strategy (by Ray Herrmann) and An Ecological Imperative,” by Herrmann and
Terance Boyle; and “Lake Powell Carrying Capacity Study” by Charles W. Wood and Mike Snyder: and extended GiS

Notes.

Geologic and Glacial Influences

Continued from page 23

asaresult offiflle or no alders and likely denitrification in
s extensive wetland areas.

In Lake Clark most chemical species had their hignest
concentrations early in the season and inthe uppermost
NE section cf the lake. This was especially true for
nitrate. Nitrate declined throughcut the seasen and also
down lake on each sampling date except in kate summer.
suggesting that nitrate was becoming more limiting
throughout the season, especially in the lower SE sec-
tion. Such a situation increases the advantage nitrogen-
fixing aquatic species. such as blue-green algae, would
have.

What about phosphate? Phosphate levels were al-
ways below the level of detection. which limits their direct
measurement. However. one can get a relative idea of
which nutrients are imiting over the seasen by inoculat-
ing the primary production incubation chambers with
varying concentrations of phosphate and nitrate, both
individually and in combination.

Most of the phosphale added to an aquatic ecosystem
comes from weathering of minerals or possibly recycling
from the lake cotlom, However. Lake Clark's consider-
avle gepth {280m) makes recycling from deep sources
unlikely. We hypothesized the following. The very high
inputs of glacial flour early in the season would make
phosphate relatively abundant in the NE section of the
lake. and nitrate could then become limiting. Later in the
season with the continued increase and spread of this
glacial input of filterable solids throughout the lake,
{which we quantified), nitrte would there. also, become
more lmiing. This might then result in a biological shift
in species toward more planktonic nitrogen fixers. And
that is essentially what happened.

In June at the most NE station the addition of high
nitrate concentrations to the incubating botties stimu-
lated prmary preduction -50 percent white the addition

of phosphate had no effect or slightly lowered productiv-
ity. Conversely, at the lower stations both nitrate and
phosphale increased primary production by about 15
percent. By late summer (August}. the pericd of max-
mum primary productivity (2 - 2.5 the rate observed in
July and September). the only slaficn that showed re-
sponse fo nutrient addition was the most NE station,
which responded to nitrate. Interastingly. in August the
nifrate concentration in Lake Clark shows ng NE - SW
decline in concentration. In fact it begins to increase in
concentration south of mid-lake, suggesting the pres-
ence of aquatic nitrogen fixers, By September this lake
nitrate concentration trend is gone and the most limiting
nutrient generally was nitrate. However, here for the first
time the addition of high concentration phosphale had &
significant positive effect an primary productivity rates.
By September, the filterable sofid load had decreased
and with it the likely phosphate Ioad to the lake.

In sum, this two-phased approach has given us the
following evidence regarding the character and variation
of surface water chemistry in LACL. 1) Regional varia-
tion in geology is strongly reflected in surface water
chemistry, and if one wanted to invest in the monitcring
of “representative” ecosystems several would have to
be selected. 2) Within Lake Clark proper the nutrients
limiting primary productivity vary both spatially and sea-
sonally. 3) Phosphate inputs appear dominated by gla-
cial flour and ngt migrating satmon. 4) The high produc-
tivity response to nitrate addition means that significant
portions of the lake's biota wouid likely respond to nitrate
inputs, as from atmospheric contamination. 5) Gverall.
our evidence suggests thal on a ssasonal basis phos-
phateis not the fimiting nutnent over much of Lake Clark.

Stottlemyer is @ Research Scientist and Chamberiain
is a Research Assistant at the NPS Great Lakes Area
Research Studies Unit
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