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Canoersts using the Ozark Nalional Scenic River-
ways fthe Current and Jack's Fork Rivers} are the
subject of intensive sociological research. (Story
page 3)

Newspapers come and go lelevision news programming exGo s J0TMpJier Networks spreac. g o and
tighten inic lough new leguments o information exchange — ans 10 a. 1fis upheawng sea of human commur-
cation. smalf craft ke Park Science seeh thair nroper evels and patrs

Probably not the most notable journalistic event of 1984 rut certanly a significant one in iis editor s word,
was the first meeting in February of the Park Scierce eartonia, boare. For the pasi two years. the boarc members
had been receiving by ma. reading. ana passing on ai the material ihat went into each issue of Park Science.
Editorial guidetnes haa been approved and disseminated io av NPS Reqions through the Regiona! Chief
Scientist. Many a sticky problem had been resolved via the teleohone But never had the group come fogether
with an agenda that demanded Zefinition of the overa. roe of Pak Scence. ifs articie length imits. ifs policy
with regard fo letters i the editor iits Yolerance for humor its distribuiion practices. s eciiona’ board composition
and terms.

The results have been communicated to the fieid in the form of a memo from the editor. Basically. the message
is that Park Science will continue to furnish as wide as possibie a samplirg of the various scientific research
projects going on in the field. do so m short. concise style. in ayman s term nuogy. anc in ke Lime'iest possible
fashion.

The board noted the usefiiness of Park Science as a oo "or gering naw findings 1nlo the mainstream 5t
management. even while the more arduious route of scientific pubiication is grinding along. One of our board
members. Bill Lukens. alsc serves on the ediorial board for the NPS Monograph Senes. now based in the
Southeast Region. From his posttion as a member of both boards. Bill offered the view that Park Science s rapid
dissemination — 'keeping everyone up [0 date on what's gong on” - sabshes a real management need in the
System. After attending a Monograph board meeting, immediately foflowing the Park Science gathering. he
wrote that the two programs, together, amounted i "a very good. albeit lean publication progam deanng with
the natural resources and the visitors refationship to them.”

in the interests of keeping the distribution ist spare ana sharply targetea. a notice will shortly be mciuded in
all single copies” on the list, asking recipients lo re-request inciusion. If no reply is received. the names will be
dropped.

The editor was graieful and. frankly. somewhal surprised at the level of interest and commitiment shown by
the hard-working board members, all of whom have their own demanding jobs with the Service. The enargy
and enthusiasm they displayed is a priceless boon fo an edifor and to the Systern we are all trying fo serve

Let this ediforial also serve as an invitation to readers to conltribute - articies. news notes. lefters. 15 your
thoughts and feelings as well as the results of your research and applications that make up Park Sciences
raison détre.

RUSSELL E. DICKENSON., Director
National Park Service
U.S. Department of the interior
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in the Next Issue:

"An Ecological Study of the Chellberg Forest at Ind'ana Dunes Naliona/ Lakeshore.” Probiem Analysis of
Denali Caribou Herd Decline.” A Study of Cave Temperatures af Lava Bed NM." "Or Spi! Containment Training
at Gateway NRA,” "How RMPs Heip Identify Baseline Information Needs in Midwest Region. and a Superinten-
dent’s Corner from Joe Kennedy of Dinosaur NM.






Consortium Turns Flood Disaster
Into Scientific Learning Experience

By Henry E. McCutchen
and David R. Stevens

On July 15, 1982, the Lawn Lake dam, a privately owned reservoir within Rocky
Mountain National Park, failed, sending a 700-acre-feet torrent of water down the
Roaring River into Fall River and into the town of Estes Park. The flood caused three
fatalities and over $30 million damage to public and private property. The site was
later declared a major disaster area by the President of the United States.

Impacts of the flood on the Park's natural resources were numerous. Lawn Lake
was partially drained. About 8 miles of aquatic ecosystems and the adjacent riparian
and other plant communities were inundated. The river channels were scoured to
bedrock with cuts up to 50 feet deep. A 42-acre debris fan was deposited, damming

the Fall River and creating a new lake.

Although the event was tragic in terms of loss of
fife and property, scientists in the area saw the site
as a unique opportunity for research. Rarely does a
high elevation perturbation of this magnitude and
type, in an easily accessible area and protected in a
national park, occur.

In May 1983, through the interest of Dr. Gustav
Swanson of Colorado State University, the Lawn Lake
Flood Research Consortium was formed. Its purpose
is to share knowledge and resources in the course of
conducting research on the physical, biotic and social
impacts of the flood. The consortium is multidiscipli-
nary. with about 15 scientists participating. Contribut-
ing individuals. agencies and colleges include: The
National Park Service. Rocky Mountain National Park,
Rocky Mountain Regional Office (via Jim Reid. Reg-
ional Chief Scientist), and Water Resource Field Sup-
port Laboratory at Fort Collins {via Dr. Raymond
Herrmann, Director): Colorado State University; the
University of Colorado; the Institute of Arctic and Al-
pine Research: the Universily of Northern Colorado;
the US. Geological Survey: and the Bureau of
Reclamation.

The park is seeking additional funding to meet the
needs of an intensive 3-year base line research pro-
gram. This will be fcllowed by amore limited long-lerm
monitoring program. The research has basic and
applied implications; data for interpretation and man-
agement direction will be provided relating to the nat-
ural recovery of high elevation ecosystems. The re-
search also has implications as to mitigation and re-
storation of mining impacts. and in the development
of predictive models of dam breaks, their impact and
recovery rates. Such information applies to several
hundred other high elevation dams in Colorado.

Stevens is the Research Biologist at Rocky Moun-
lain NP: McCutchen is the Park Ecologist and Coor-
dinator of the Consortivm.

Revegetation Investigation

By Mark G. Noble
and Kenneth A. Barrick

The recovery of disturbed areas in the tundra envi-
ronment has received much atlention at Rocky Moun-
fain NP, where strong mountain winds are an impor-
tant factor in the process of revegetation. We have
begun related work on the colonization of wind-de-
stapilized flood deposits in an upper montane environ-
ment just a short distance below the tundra ... an

opportuniy that arose as a consequence of the Lawn
Lake Fiooc.

When the dam containing Lawn Lake failed, about
986,400 m” of water descended a mountain valley for
7.3 kmwith an average fall of 39.6 m in each kilome-
ter. Al the base of this valiey an extensive outwash
fan was deposited. Because the energy of the flood
waters decreased rapidly with the abrupt reduction in
slope, large boulders were deposited at the beginning
of the fan while fine sands were deposited much
‘arther downstream. Siream channel medification and
the bural of the vegetation are two important conse-
quences of this major flood.

Qur study of the outwash is focused on four sites
which range in stability from very litle wind-related
surlace change to continuous depasition and shifling
of wind-transported material. The revegetation rates
differ greatly among these surfaces — the number of
species and cover of vegetalion are over 2.5 times
greater on the most stable site compared with the
others. Thirty-five species have become established
amoeng all of the sites after one full growing season.
While 25 of these occur on the most stable site, only
three are present where stability is feast. Even greater
disparities exist among density values. Available
moisture, nutrient status, and proximity o a seed
source are factors that can influence revegetation at
these sites. However, the destabitizing effect of wind
is clearty the mostimportant factor at this time. Coloni-
zation ang establishment have been greatly impeded
where the outwash is subject to continuous microsite
adjustment as particles are shifted by the wind.

A potential impact that might alter the rate and di-
rection of succession is trampling by park visitors.
The outwash fan is popular with visitors and readily
accessible from the road. Although trampling is not a
serious problem now, management of human impacts
might be necessary if succession s to proceed unim-
peded. On the other hand, the small extent of these
unstable sites provides them with a scarcity value as
a type of environmentat surface. These early succes-
sional stages could be prolonged on the most unsta-
ble sites as part of a management sirategy to maintain
the current interpretive opportunities for future park
vistlors. It is evident that, on unsheltered sites in the
upper montane. the erosive and destabilizing effects
of the wind can bz as great as in the tundra environ-
ment.

Noble and Barrick are scientists at the Universiy
of Colorado’s Mountain Research Station.
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Bird Population Effects
By Ronaid A. Ryder

In 1983 two study sites were established, each 200
x 600 m. One was severely disturbed by the flood; a
second area {the control), upstream on Fall River.
was undisturbed. Boundaries of both areas were
marked with stakes, as were randem vegetation sam-
pling points. Overstory and understory vegetation
densittes and structure were sampied using
techniques described by James and Shugar (1970).

Six visits were made 1o the sites between Aug. 28
and Oct. 15 and terrestrial vertebrales noted. Fifty
avian species. four mammals and cne snake were
seen. Breeding birds left the area by late August. Four
birds were banded. Late nesting of Western Wood
Pewee was cbserved.

Resulis of 11 breeding bird surveys of the treated”
area were obtained from Debra Bangs. who noted 16
species. 62 terntorial males {194 territorial males: 100
A). Her data are being compared with ours and those
we summarized from five summers' counts (1376-
1980) made in similar habitat in Moraine Park by
Paula L. Hansley.

One winter survey of the plots was made Dec. 17.
1983. Regular censuses resumed in April 1984

Ryder is on the facully of the Department of Fishery
and Wildiife Biolcgy. Colorado State University.

Dam Break Modeling Done
By Robert D. Jarrett and John E. Costa

On July 15, 1982, Lawn Lake Dam, a 26-foot high
earthfill irrigation dam built in 1902 in Recky Mountain
Nationai Park. failed due to piping. Cascade Dam,
downstream on Rearing River from Lawn Lake Dam,
subsequently failed as a result of the flood. Various
metheds were used to compute indirectly the peak
discharge, attenuation of fiow. and flood traveltime.
Channel cross sections were surveyed and other per-
tinent hydrologic data collected.

Immediately downstream from Lawn Lake Dam the
flood was a wall of water 25 to 30 feet high, but as
the flood wave progressed downstream., il attenuated
s0 that approximately 20 minutes separated the lead-
ing edge and the flood peak. The channel slope
ranged from approximately 0.4 to more than 20 per-
cent. The streambed was scoured, as much as 50
feet deep and 300 feel wide, in the steepest 4.5-mile
section of the Roaring River. All flood waters eventy-
ally were stored in Lake Estes 12.7 miles downstream
from Lawn Lake.

A version of the National Weather Service dam
break flood model was used to: (1) Evaluate the
modeis perormance on steep-gradient streams; (2)
provide supplemental hydrologic information for these
dam failures: and (3} evaluate various scenarios of
dam-breach development and the probable impact of
the failure of Cascade Dam. Satisfactory results were
obtained, but not without significant difficulties in get-
ting the mode! to run properly. To calibrate the model,
Manning n-values between 0.1 and 0.2 were required,
and subcritical flow was assumed.

Jarrelt s a Hydrologist and Costa is a Research
Hydrologist for the (5. Geological Survey. Denver.















shore communities {down to a depth of about 50 feet
below the 0 tidal datum). These kelps are grazed by
a number of herbivores, the most conspicuous of
which are the sea urchins. Sea urchins are, in turn,
preyed upon by a species of very large {up 1o 3 feet
in diameter) starfish. How do sea urchins affect sea-
weed biomass. spectes diversity, and distribution?
How important are the seaweeds to the primary pro-
ductivity of the community? By performing exper-
ments in which these components of the community
were manipulated. these questions were answered.

| learned that sea urchins essentially control the
distribution and abundance of keips. Normally, large
urchin populations consume virtually aif benthic algae.
In the absence of urchins, keip biomass {and hence
productivity) reaches very high values (as high a pro-
ductivity as has been measured in any system, ter-
restrial or marine). When sea urchins are removed
for long periods of time, kelp species diversity drops
to very low values as a single species of kelp outcom-
petes all the others — producing monospecific stands
of plants. Starfish seem 1o have their major effect on
urchin populations not so much by direct predation
but by moving urchins around in space. When starfish
abundance becomes high at a given site, urchins wil
leave the area and kelps will flourish (at feast fem-
porarily).

It is well known that sea urchins are a favorite food
of the sea otler. Based on results like those above,
we would predict that areas with a large population
of sea otters would have few sea urchins and con-
sequently would have dense kelp beds composed of
a few competitively superior species. This is exactly
what | found when 1 visited the area south of GBNPP
where sea ofters were onginally fransplanted. The
reappearance of sea otters caused the growth of giant
kelp beds. leading to greatly increased benthic pri-
mary productivity. This productivity can be utilized by
higher trophic levels both directy (by grazers) and
indirectly (by pelagic zcoplankton, when the kelp has
degraded 1o particulate detritus). Futhermore. kelp
beds are thought to serve as important habitats for
pelagic organisms such as fish and shnmp by provid-
ing habitat heterogeneity and shelter from predators.

Knowing what we now know about sea ofter, sea
urchin. and kelp interactions, we are in a good position
to make sirong predictions about the consequences
of removing sea otters from communities where they
are established. Inasmuch as oflers are particularly
sensitive fo certain types of disturbance (such as oil
spills — there are no fat layers under their skin, so
when their peits become soifed, they cannot thermo-
regulate), and since they will play such an important
role in GBNPP's marine ecosystem. they probably
represent the single most important marng species
for resource managers to monior.

Using these same types of technigues, many ques-
tions regarding the structure or organization of differ-
ent benthic marine communities in the study area
have been addressed. | learned, for instance, that the
intertidal appears to be much less structured by the
types of biological interactions so important in subtidal
kelp beds and as a result, the response to disturbance
in the intertidal zone seems much less predictable.
Furthermare, foliowing a disturbance. the intertidal
community seerns to take much longer to return {o its
original configuration. This may have to do with in-
frequent and variable recruitment of juvenile or-
ganisms and high year to year variation in reproduc-
tive success. Thus, were a large-scale disturbance io
take place along GBNPP's outer coast, it would prob-
ably take many years for the area to return o its
pre-distutbance appearance.

Mapping Barrier Island
Vegetation

By Beau McCaffray

Barrier islands are some of the earth’'s most
dynamic landforms: consequently, maps of the
coastal barriers can become abruptly antiquated. Bar-
rier island mapping techniques must accommodate
the natural forces that constantly shape these coastal
barriers. A mapping technique sensititive to the
dynamics of coastal barriers has been developed at
North Carolina State University's (NCSU) School of
Forest Resources for Ocracoke Island, Cape Hatteras
National Seashore {CHNS). Two fealures of this
technigue, the use of computer mapping and the av-
ailable NCDOT aerial photography, combined. pro-
vide the capability to update and reproduce barrier
island maps frequently and inexpensively.

First, by using a computer. island map data may
be easily stored, retfrieved and changed. In addition,
different scales and a wide variety of data, such as
fire history and wildlife nesting locations, can be
added easily to the base data and graphically por-
trayed on a map. Perhaps the greatest benefit of using
computer maps is that they are inexpensive to repro-
duce at multiple scales, shading configurations and
overlays.

Second, by using NCDOT aerial photographs, a
resource base becomes available on a frequently up-
dated and inexpensive basis. The Department fre-
quently takes aerial photos of its roads and highways.
When severe weather events threaten or damage
highways on barrier islands, the NCDOT takes aerial
photos of the area to assess road status and to
develop and analyze alternalives 10 correct problems.
The low attitude/large scale photography preferred by
Department professionals is inexpensive and useful

In addition to doing experiments on the organization
of marine communities. we have attempted to gather
a long-term set of baseline data. it is only with such
background data that park resource managers will be
able to determine it the marine communities are
changing over time, Since most communities vary to
some extent from place to place and time to time, this
type of data must be gathered at the same locations
and over as long a period as possible, in order to
distinguish normaf ecological variation from ecologi-
cai respense to some hypothetical disturbance. In the
future, we hope to train Park Service personnelin the
gathering of these data.

The structure and organization of rocky intertidal
and subtidal communities along this section of
coastline is now weli enough understood that we can
being to make reasonable predictions regarding com-
munity response to certain types of disturbance. The
NPS has made our research possible with its financial
and logistical support. We hope that the results of our
efforts will help park managers address future en-
vironmental problems which might arise along this
pristing and dramatically beautiful coastline.

Duggins has a post-docioral appointment at the
University of Washington and fs on the permanent
staff at the Friday Harbor Lab.

for inerpreting vegetation communities, making
NCDOT photography ideal for inexpensive diagnosis
of changes in vegetation and other features wrought
by storms, road rerouting and other events.

For the Ocracoke vegetation map, Physiegnemic -
fioristic vegetation zones were: defined with the as-
sistance of Kent Turner (CHNS) and E.D. Seneca
(NCSU Botany Dept.). identified (interpreted) on
1:12000 black and white aerial photographs, and then
delineated on acetate overlays. Using a Bausch and
Lomb stereo zoom transfer scope. the vegetation
zones were transferred onto the base maps. USGS
7.5 minute topo sheets covering Ocracoke Island. The
1:24 000 vegetation map of NPS land displays 140
zones of 11 different vegetation communities for a
total of 5,118 acres. The minimum mapping area was
.19 acre. The State Plan Coordinate System frames
the map; fire occurrence can be precisely localed. A
separate map report also is produced by the com-
puter, which sequentially numbers each zone as it is
plotted, giving the acreage and vegelation type of
each zone. These sequence numbers also are printed
in each zone on the map itself for easy reference 1o
the map report.

A sampling procedure was developed to test photo-
interpretation accuracy by stratitying all data into
boundary and interior vegetation. These two strata
were created based on their assumed differing levels
of difficulty of classification. That is, boundary points,
by virtue of their close proximity (e differently identified
zones, were considered harder to identify correctly
than interior points. Additionally, the vegetative suc-
cessional nature of many boundary areas could con-
tribute to interpretation error, especially when the
photos are more than a few years old. Interior points
were considered to be less difficult to identify since
these areas’ texture, shading and pattemns were often
uniform for some distance. Sampling results revealed
the overall photointerpretation accuracy to be 76%.
As expected, boundary points were more difficult to
correctly igentify (67% accuracy rate) than were n-
terior points {90% accuracy rate).

This mapping system provides a flexible capability
to inventory data needed to manage some of the most
dynamic landforms on earth.

McCaffray is a research assisfant working under
the direction of Prof. Hugh A. Devine, Recreation Re-
source Adminisiration, North Carolina University
School of Forestry.

Ruckelshaus on Science

William D. Ruckelshaus, administrator of the U.S.
Environmental Protection Agency, appeared in a re-
cent issue of Renewable Resources Journal (5410
Grosvenor Lane, Bethesda, MD 20814}, as author of
“Science, Risk and Public Policy”

“I believe,” he wrote, "that part of the solution to our
distress lies with the idea of science. We will not re-
cover our equilibrium without a concerted effort o
more effectively engage the scientific community.”



superintendent’s
corner

By John E. Cook, Superintendent,
Great Smoky Mountains NP

At Great Smoky Mountains Nationa! Park, we be-
lieve there is an urgent need to place greater em-
phasis on reducing adverse impacls on park re-
sources. In a modem sefing of technoiogy and
thange, we are taking some unprecedented steps fo
address this need.

Many more people are visiting the park than ever
before, hiking into the backcountry, camping over-
night, and creating impacls obviously detrimental to
the Smoky Mountains ecosystern. A myriad of exotic
plant and animal species is adversely affecting the
park's natural and culturat resources. External forces
are at work, damaging the park envirenment in ways
we do not yet fully comprehend.

To meet these real and potential threats to park
values we have established an integrated research
and respurces management unit under the supervi-
sion of an assistant superintendent for resources
management and science. This comprehensive unit
includes two newly formed divisions. The divisions of
administration, maintenance, interpretation and
ranger activities have been retained under the super-
vision of an assistant superintendent for management
and operations.

This revised organizational format is designed 1o
form a cohesive and integrated program for fuil pro-
tection of the park’s natural and cultural resources. It
will assure constant attention to these most important
responsibilities. As the Director pointed out in a
speech to the Association of National Park Rangers,
“The park ranger, resource specialist, maintenance
personnel, scientist, and interpreter must function as
a well oiled machine if we are to fulfili our proper
mandates.” Ranger and maintenance personnel will
continue to be implementers. Scientists will gather
information and analyze it, and they must provide me
with alternative courses of action to deal with prob-
lems identified. The resource specialist will be the
facilitator and act as liaison between the scientist and
management. It is the interpreter's job to sell the pro-
gram to the various publics.

Paramount in dealing with the mitigation of adverse
impacts is a management plan, whose ingredients
and priorities are arrived al jointly. The park’s reorgani-
zation actions will permit better communication be-
tween researchers and resource managers, who
share in the identification of resource problems. They
will jointly agree oninformation needed before correc-
tive measures can begin. But these two groups will
still be only part of the team dealing with resource
problems. Field rangers, maintenance personnei and
interpreters must be strong supporters and particip-
ants in the total package.

Resource management sirategies in the General
Management Plan are the principai projects needed
to combat threats to the park’s ecosystem and to
human life and safety. The document for deaiing with
these projects is the Resource Management Plan.
Project statements are prepared for each resource
related probiem. The specific actions to be taken are
identified. Actions are carefully assessed. Any that are
controversial will be reviewed by the public belore
imptementing. Typical resource management actions
are as follows:

The park’s Fraser fir forest has been heavily in-
fested by the balsam wooly aphid and numercus
frees killed. In order to preserve a few of the
species in the highly visual sensitive area of
Clingmans Dome, spraying operations are being
conducted on a twice annual basis. Early monitor-
ing indicates success in controlling the insects in
this area. A somewhat unique aspect of our pro-
gram is the melding of both natural and historic
resource management. Cades Cove is well popu-
lated with turn-of-the-century pioneer structures.
including homes, outbuildings, churches and a
grist mill. This 2,000 acre area is kept in a
meadowlike condition as a backdrop to these
remnants of 19th century pioneer life. Caltle rais-
ing and haying activities performed to maintain
the meadow condition provide, artificially, a good
habitat for deer. Turkey, black bear, fish and other
aqualic life also are affected. The new division is
prepared to deal with these conflicts and others
associaled with this challenging relationship.

it has been evident for a long time that visitor
impacts have created unnatural ecosystem
changes; changes that must be minimized as
much as possible. For example, people camping
in the backcountry come in close conlact with
black bears. Freguent contact results in bears
panhandling for food. The new division is applying
principles of management derived from informa-
tion compiled from people‘/bear social refationship
studies. Progress is being made to reduce con-
frontation, injunes, property damage, and to retain
the animals’ natural character.

It is with great pride and expectation that we move
forward with this newly organized research and re-
source management unit. It is made up of talented
individuals, dedicated to furthering the interests of the
National Park Service and to the pursuit of scientific
truths and their applications in the preservation of the
naturaf and cultural resources of the System.

To the Editor:

This past April | had the opportunity to serve as an
instructor at Albright Training Center for the week-long
"Natural Resources Management” training courses
for Superintendents and for Mid-Level Managers. As
a typical NPS scientist who'd never had the oppor-
tunity to receive any fraining at Albright, | was more
excited about what | could learn from the other instruc-
tors, staff, and “students™ than about my 3-hour oppor-
tunity to try to convince managers that there was an
appropriate and effective role for research in the Park
Service.

The expenence exceeded my maost optimistic ex-
pectations. Most striking was the serious and profes-
sional approach taken by all participants. Training
Specialist Doug Morris had seen to it that the course
content was meaty, but the interest and concern of
atlending managers was an aftitude that they brought
with them. Chalkboards filled, pencils churned. and
students and instruclors debated one another in an
amicable but energelic fashion. For someone like me
whose orientation to the Park Service s almost single-
mindedly fixated on natural resources while it oftens
feels that everyone else is more interested in budget,
personnel, and visitor services, it was exhilarating to
be reassured that we have not lost sight of our mis-
sion.

| walked into my own session with a small chip on
my shoulder, the consequence of feeling that most
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managers view NPS science as either an exirava-
gance or an expensive nuisance. | was provocative,
even confrontational in my argument that high-quality
scientific research is an essential element of respon-
sible resources management. | said that if managers
were unhappy with the quality or the relevance of
scientific work performed in their Parks, it was their
own fault for not stating what they wanted in advance
and then following through with enough interest to get
what they had paid for. The challenges and conversa-
fions that ensued from my presentation were stimulat-
ing and educational for me, and went far to persuade
me that resources management in the National Park
Service is viable and inincreasingly supportive hands.
The whole experience made be proud to be a part of
this organization, and optimistic about its future.
David Graber
Research Scientist

To the Editor:

I would like to suggest that Park Science do an article
discussing the rationale behind the recent revisions
to 36 CFR 2.5. This involves a considerable change
in how parks administer coliecting permits. Although
| 'am in complete agreement with stricter standards
and a stronger system for managerial accountability
in protecting park resources, | feel there may be some
misinterpretation of iegislative intent in this revision.

If nothing eise, an explanation of the rationale will

help managers explain to researchers the reasons for

denying collecting permits.

My specific concern ts with 36 CFR 2.5{f): “In park
areas where the enabling legislation prohibits the kill-
ing of wildlife, issuance of a collecting permit for
wildlife or fish or plants is prohibited.”

This is a major change from past policy. Questions
| have are:

. Why are plants included when the legislation only

specifies wildiife?

2. Why is any “taking” prohibited when the fegisiation
only specifies “killing?" {Taking is the term used in
2.5(a) and defined in 1.4 that applies to specimen
coilection permits. And taking is defined as not
only killing but any pursuing, harm, capture,
harassing, efc., in other words, any handling.)

3. Why do the regulations only specify restrictions on
biota? After all, the same enabling legislation that
prohibits killing of wildlife often instructs managers
to protect other resources too. For example, the
1917 enabling act of Mount McKinley (now Denali)
says, in addition to a killing prohibition, “preserva-
tion of the natural cutiosities and scenic beauties.”
| think similar tanguage can be found for many
parks. Thus why not prevent coliection of such
flems as rock samples by geological researchers?
It seems to me that the same reasoning that ex-
tends a prohibition of killing to any handling of
biota should also extend a prohibition to damaging
of nonliving resources,

As now written the regulations will prohibit, in some
parks, any researchers not part of NPS projects, from
handling specimens of any biota. As such, this topic
should be interest to Park Science readers.

John Dalle-Molle
Resource Management Ranger
Denali NP

—

Editor’s Note:

The editorial board agrees that ciarification of these
questions Is called for, and has asked the Wastungton
office lo prepare a policy stalement in response lo
the questions raised in the foregoing letter.



Agate Beds Story Reads More Like Agatha Christie

By Jean Matthews

Mystery fans who like their thrillers laced with a
dash of the ancient and exotic will find these tastes
well served at Agate Fossit Beds National Monument
in Nebraska. There, a 20 million year old story of the
carnivorous “bear dog" is being unearthed and pieced
together by means of modern research effort that
spans eight decades.

The scientific Sheriock Holmes in this remarkable
unraveling of the ages is played by Dr. Robert M.
Hunt, Jr.. Depariment of Geology and State Museum
at the University of Nebraska. Dr. Hunt began to sus-
pect in 1977 that he might have found, on Beardog
Hill within the park, the location of Carnegie Ouarry
3 - discovered in 1905 by O.A. Peterson and then
lost again in the mists of intervening time and waning
paleontological interest.

The Agate Spring Quarries, as they have been
known for 80 years, constitute one of the greatest
fossil mammal deposits in North America —a 20 mil-
lion year old bone bed buried in stream-laid sandstone
of Miocene age and exposed in two hills {Carnegie
and University) overlooking the Niobrara River vailey
of northwest Nebraska.

“So abundant are the fossil bones of mammals,”
Dr. Hunt was written, “that @ man could walk on a
pavement of bones without touching the sediment in
some areas in these quarries.”

What constituted the mystery was the significantly
atypical distribution of numerous carnivore bones
compared to the rare and fragmentary bones of her-
bivores in one particular site — the site dubbed in 1905
Camegie Quarry 3. Olaf Peterson of the Carnegie
Museum, who discovered the site, had reported it to
be in the same Miocene stream channe| deposit as
the quarries in the main hitts, but unfortunately he had
left no pictorial or written record of the Quarry’s exact
location. A photograph published in 1910 indicated it
was somewhere on Beardog Hill.

Intrigued by the record of what he considered this
unusual aggregation of extinct carnivores, Dr. Hunt
applied in 1981 for National Park Service permission
to doa preliminary excavation at Beardog Hill. A com-
plete and detailed description of the search — its trials,
errors, failures and eventuat success. of the iogic be-
hind each move, and of the evidential reasons jor the
moves - can be found in the Winter 1984 issue of the
George Wright Society FORUM.

Eventually, afler repeated attempts and the reluc-
tant conclusicn that “there was litile probability of ever
locating the exact site,” Dr. Hunt adopted a routine
procedure of field paieontclogy — screening the sur-
face soil for bone fragmenis - that led to discovery
of the elusive site.

The first two trenches worked produced nothing of
interest, no bone or bone fragments, no sign of earlier
digging. The third attemnpt led to a most amazing re-
suit. In Dr. Hunt's own words, this is what took place:

“Upon sieving the soil. carnivore bone fragments
appeared on the screens; part of the pelvic bone, a
partial arm bone, and the upper part of the shin bone
or tibia. These were recognized as bear dog bones,
in fact the same species found by Peterson, and the
work continued in some excitement. The probability
that we had located the quarry was high, for since
carnivore bones are scarce in most field settings. bear
dog bores of the kind found by Peterson in Quarry 3

were an improbable and thus a strongly confimning
find . . .

“When we sieved the surface dirt and recovered
the fragmentary bear dog bones we had no thoughts
that one of these pieces would match one of the Car-
negie bone fragments found in 1305. One of the most
exciting moments of the work was Carl Swisher's
match of the partial tibia with one of the Carnagie
fragments, proving that they were once par of the
same bone ... The two pieces were collected 76
years apart!”

On the third day of the 1981 excavation, two large
burrows were discovered, each filled with a fine gray
ash-rich sediment that contrasted sharply with white
sandstone bedrock intruded by the burrows. When
the scientists examined the bedrock below the bur-
rows, to their surprise there appeared a shallow de-
pression similar in shape to pits left by professionai
paleontologists.

“immediately, we remembered that Peterson had
removed the two nearly complete skeletons of the
rare bear dog (which he named Daphoenodon super-
bus) in a single arge block of sandstone,” Hunt recal-
led. "I this was the place from which the sandstone
block had been collected, the two nearby burrows
could explain why the two skeletons had been found
together — one an adult female, the other a juvenile
male about 6 months {o 1 year old. Proof was lacking,
but the circumstantial evidence seemed compelling.”

The burrows discovery provided the scientist with
their first hypothesis for why Quarry 3 had produced
30 many carnivores. Possibly it had breached an
ancient den complex. The professionai thoroughness
with which the group went ahead to confirm this hunch
makes up the rest of the story. The significance of the
den complex lies not only in the wealth of extinct
Carnivara found there but also in what was learned
about the way of life of these animals. In addition to
throwing new light on the abiiity of amphicyonids (bear
dogs) to burrow and use dens as long as 20 million
years ago, the research confirms that species mem-
bers of two diverse lineages used the burrows and
suggests that many amphicyonids could burrow and
use dens upon occasion.

Work on Quarry 3 is continuing, with high probability
that more dens will come to light. The hope is to
discover the extent of the dens, and thus come to an
understanding of their content and manner of filling.
The results of these research efforts — the hardwon
understanding of the fossils at Agate - are contribut-
ing 1o the overail comprehension of the prehistory of
this plains site and to the larger picture of the evelution
of ife on Earth.

An article on ‘Miocene Burrows of Extinct Bear
Dogs. Indication of Early Denning Behavior of Large
Mammaiian Carnivores,” by Dr. Hunt, Jr., Xue Xiang-
Xu, and Joshua Kaufman appeared in the July 22,
1983 issue of Science, pp. 364-6.

PLAN MAP of early Miocene carnivore dens, Quarry 3, Agate Beds Nationai Monument. Stipple pattern indicates
Miocene burrow fill that also surrounds beardog skeletons. Dens { and Hif contained the beardog Daphoenadon:
Den /i produced a rare temnocyonine beardog. Excavation grid is in square melers.
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regional highlights

Southwest Region

From Milford Fletcher, SWR Chief Scientist. comes
word of a three-day workshop in March, primarily for
Resource Management Specialists, covering a wide
range of topics and engendering “frequent, lively dis-
cussions.” Of particular interest to the 28 who at-
tended was the prioritization workshop. where re-
source management needs and funding capabilities
were discussed and long-term strategies were plotted
for resolving problems.

Also of interest was the ADP section. since the
SWR is moving forward to computerize natural re-
source datd in connection with geographic information
systems used to computerize archeological data. In
June, the Region hosted the first of severai workshops
with the Remote Sensing Division of the Denver Ser-
vice Center, southwest Cultural Resources Center,
WASO personnel, and Regional field users — “to de-
termine our direction in computerization of natural re-
source data for the future”

The success of the March workshop has given rise
to plans for a follow-up workshop this coming winter.

Rocky Mountain Region

The 239-page Proceedings of the International
Symposium held at Kalispell, Mont.. in june 1982. is
now available from Glacier NP. Towards the Bio-
sphere Reserve: Exploring Relationships Between
Parks and Adjacent Lands is the outgrowth of a con-
ference co-sponsored by Parks Canada and the U.S.
National Park Service.

A background paper, “Biosphere Reserves in Con-
cept and Practice.” by U Michigan's Kenton R. Miller.
sets the stage for six papers on issues and probiems
in applying the tiosphere reserve concept; seven pa-
pers on researcn, monitoring, and education in parks
and adjacent lands; four papers on the search for
solutions: four papers on international experiences;
and three papers on the future of the biosphere re-
serve in North America and abroad: opportunities for
cooperation,

Western Region

Praoceedings of the First Bienniaf Conference of Re-
search in Calffornia’s National Parks is now available
from Charles van Ripper 'l Unit Leader at the NPS
CPSU. U.Cal. Davis. 95616. The document contains
35 of the research papers presented at the confer-
ence held in September 1982.

.

Recently 1ssued publications or reprints of articies
by Charies van Riper Il include the following: “The
Influence of Nectar Resources on Nesting Success
and Movement Paflerns of the Common Amakihi® in
The Auk. January 1984: “Basal Metabolism of the
Apapane: Comparison of Freshly Caught Birds with
Long-term Captives,” (with Wesley W. and Debra L.
Weathers) 1n the October 1983 issue of The Auk.
“Censuses and Breeding Observations of the Birds
on Kohala Mountain, Hawaii." in the Wison Buetin
94(4) 1982. "Wilhin-Terntory Division of Foraging
Space by Male and Female Amakihi." (with Alan C
Kami!} in Condor 84:117-119. 1982; “Temperalure

Regulation in Two Endangered Hawaiian Honey-
creepers: the Palifa and the Laysan Finch.” (with Wes-
ley W Weathers) in The Auk 99: 667-674, October
1982; and Tech. Report 44 of the CPSU at University
of Hawaii, Manoa, “Avifauna of Kohala Mountain.
Hawaii."

Two Technical Reports just off the presses from the
NPS:CPSU at U:-Cal, Davis, are #16. Management
of an Endangered Species in a National Park: The
Peregrine Faicon in Yosemite, by Christopher E. Asay
and Wiliam E. Davis, and #17, Sensiive Flant
Species of Sequoia and Kings Canyon National
Farks. The latter is an update to Technical Report #8.
The former is a 142-page, illustrated study, with re-
commendations, of the peregrine falcon pragram con-
ducted at Yosemite from 1981-83.

e w

A symposium entitled Protection and Management of
Terrestrial Hawaiian Ecosystems was held at Hawaii
Volcanoes NP June 5-6, 1984. With 133 paid regis-
frants in aftendance, the meeting was convened by
NPS and the US. Fish and Wildlife Service to (1)
encourage cooperative efforts in resource planning,
management, and research: (2) identify successes
and bottlenecks in working together: (3) bring together
people with diverse interests such as ranching, timber
harvest, education. protected area management,
hunting, native Hawaiian culture, and legislation; and
{4} move forward with the job of wise stewardship of
the natural resources for which we all share respon-
sibility,

The sessicns were struciured to present overviews
of the stalus, research. and management needs for
native and alien (introduced) biota and to discuss con-
cepts useful in managing ecosystems for and against
these components. Such topics as preserve design,
moiloring, genetic considerations. and restoration
were considered.

At the final session. entitled Current and Future
Roles of Agencies, Conservation Groups, Legislation,
and the Public in Preserving and Managing Hawaiian
Ecosystems, representatives from the State Senate,
conservation groups. a native Hawaiian group, the
ranching community. State and Federal agencies, and
others, were heard from.

The ecological status of the tidewaler goby. Eucyc-
logobius newberryl. (a small salt water fish), is dis-
cussed in Techrical Report No. 15 from the Coopera-
tive NP Resources Studies Unit at the University of
Caiiforma, Davis. The repart, by Johnson C.S. Wang
describes Rodeo Lagoon. an artifically detached lake
in the San Francisco Bay area - the only place in that
area where the tidewaler goby has been found re-
cently. The yellowfin goby. an introduced species
thought to be a serious competitor of the tidewater
goby. was abundant in the lagoon in 1980, but its
population declined draslically in 1981 and 1982,
when the water in the lagoon was less saline. Wany
recommends that salinity n Rodeo Lagoon be controi-
ied 1o protect the tidewaler goby:

The Second Bienniai Conference on Research in
California’s Naliona! Parks will be held Sepi. 5-7, 1984,
14

at the University of California, Davis, for presentation
and discussion of research relatec to the biological
and sociological resources of California’s National
Parks. Two days of paper presentations with keynote
speakers are planned; evenings will feature poster
sessions and one social gathering. Selected papers
will be published.

Dr. Charles van Riper ll. unit feader of the U:Cal
Davis CPSU. is in charge of the program. All inquiries
concerning arrangements should be addressed to
Marsha Murphy, CPSU - Institute of Ecology, Univer-
sity of California. Davis. CA 95616.

Pacific Northwest

The 1983 Annual Reports, one for each of the three
CPSU's in the Pacific Northwest Region, are available
now. The Oregon State University Unit's report con-
tact is Ed Starkey, Peavy Hail, OSU, Corvaliis, OR
97331, the University of Washington Unit report con-
lact is Jim Agee. College of Forest Resources. AR-10,
University of Washington, Seattle, WA 98195; the Uni-
versity of Idahe Unit report contact is Gerald Wright,
College of Forestry, University of ldaho, Moscow, ID
83843.

o

Historic Landscapes of San Juan lsiand National
Historical Fark is the fitle of a 45-page document by
Jim Agee, published as a Winter 1984 report (CPSU;
UW 84-2) of the University of Washington CPSU. This
report defines historic {andscapes of English and
American Camps a! the Park, discusses desired alter-
ations 10 existing landscapes in order 1o restore the
historic look of the area, and is one of the source
documents for the San Juan Interdisciplinary Team,
whose report is scheduled for publication this sum-
mer.

e on

From R. Gerald Wright and Bart Butterfield of the
NPS/CPSU at the University of ldaho, Moscow
83843, comes CPSU 83-4 — a publication entitied
Great Blue Heron Nesting Habitat on the North Fork
of the Flathead River, Montana.

[ Ex]

A study comparing prehistoric and modern smoke
production from forest fires in Western Washington,
aimed at facilitating air quality pianning and manage-
ment, is described in an article by George R. Fahnes-
tock and James K. Agee in the October 1983 issue
of the Joumal of Forestry “Biomass Consumption and
Smoke Production by Prehistoric and Modern Forest
Fires in Western Washington” conciudes that totaf fuel
consumption and smoke praduction has declined by
about 22 percent since prehistoric times.

Agee s sole author of “Fuel Weights of Understory-
grown Conifers in Sputhern Oregon.” which appeared
in the Canadian Journal of Forest Research, Vol. 13,
No. 4, 1983.

s w

Don Field and Darryll Johnson have completed a
manuscript entitled "Rural Communities and Natural
Resources,” which will be published as part of a col-
lection of readings by Penn State University Press.
The article outlines the contributions of early rural
sociologists to the understanding of settlement pat-
terns and resource development in rural America.

Continued on next page



Midwest Region

Isle Royale NP has completed an updated research
bibliography which includes over 600 citations per-
taining to the natural history and archeology of Isie
Royale and the Lake Superior basin.

Ror ok

A continuing cooperative education and research
program between George Washington Carver
National Monument and Missouri Southemn State Col-
lege has resulted in the publication of Vol. 2, No. 1 of
the George Washington Carver National Monument
Research Bulletin. Although primarily a natura! history
publication the current issue includes two articles on
George Washington Carver's ancestry and personal
letters.

ko

The Ninth North American Prairie Conference will
be held July 27 through Aug. 1, 1984, in Moorhead,
Minn., and wili continue the series of biannual prairie
conferences held since 1968. Papers on a variety of
topics relating to prairie including prairie conservation,
ecology, restoration, management and interpretation
will be presented.

North Atlantic Region

Len Bobinchock is the new Regional Resource and
Visitor Protection Specialist; Nora Mitchell has been
named Resource Management Specialist for the Re-
gion. Both work in the Bivision of Management and
Operations.

Southeast Region

Proceedings of the Workshop on Biosphere Re-
serves and Other Protecled Areas for Sustainable
Development of Small Caribbean Isiands is the title
of a 190-page publication now avaflable, from Jim
Wood of the Southeast Regional Office. Paper copies
are $17.50; microfiche from the National Technical In-
formation Service, is $4.50. NTIS acguisition number
is PB84 - 189869; the address is NTIS, 5285 Porl
Royal, Springfield, VA 22161.

%

Research/Resources Management Report SER-
66, The Vegelation History of Fort Frederica, Saint
Simons Island. Georgia, by Susan P Bration,
examines historical colonial records of the iandscape
and vegetation of the fort and finds the present land-
scape bears litlle resemblance to the actual forest
composition during the coloniai period. Copies of the
report can be obtained from Bratton at the NPS/
CPSU, Institute of Ecology, University of Georgia,
Athens, GA 30602.

o

The final report from Arthur T. Leitheuser and John
R. Holsinger of Old Bominion University, Norfolk. Va.,
entiled Ecological Anaiysis of the Kentucky Cave
Shrimp. at Mammoth Cave NP, found that the park's
boat concession operation had no impact on popula-
tions of the endangered shrimp. The boat concession
will therefore continue to operate.

A one-year coniract extension will allow Leitheuser
and Holsinger to conduct systematic sampling of the
microfauna within the cave system, addressing man-
agement-related questions.

Grizzly Bear Recovery Notes
Update IGBC Plan Efforts

The March issue of Grizzly Bear Recovery Notes
[No. 2 of an ongoing series published by the !ntera-
gency Grizzly Bear Committee (JGBC)] announced
availability of the Population Review Task Force Re-
port of data on grizzly bear population size and trend
in the Northern Continental Divide Grizzly Bear
Ecosystemn. The authors conclude that availabie data
{1) do not permit an estimate of population, and {2}
do not allow a guantitative population trend estimate,
as no indicator provided unequivocal evidence of in-
crease, decrease, or stability.

The IGBC has seiected future research priorities
based on what managers said they needed to know
in order to better manage grizzlies and grizzly habitat
for population recovery.

Research fopics selected by the IGBC included de-
velopment of a population trend monitoring system;
development of a population augmentation system;
quantification of the effects of oil and gas exploration
and development on grizzty behavior and habitat use;
quantification of the effects of road access and as-
sociated aclivity on grizzly behavior and habitat use:
quantification of the effects of non-motorized recre-
ation in backcountry areas on grizzly behavior and
habitat use; development of a habitat suitability stan-
dard or index; and compilation of a single source
state-of-the-al compendium of all research resulis
and management technigues information for North
America. The research subcommittee is developing
scope of work statements and detaited research pro-
posals for these topics.

What a Difference A Digit Makes

“QO0PS" read the headiine in the Seattie Post-Intel-
ligencer.

Who goofed?

A one-digit error made in compiling the population
statistics on Yellowstone NP's gnzzly bear population
led to an erroneous report published in January 1983
stating that there was no significant trend in grizzly
numbers.

A recheck of the statistics showed that someone
mistook a four for a nine, when figuring the number
of female grizzlies with cubs. By figuring the popula-
tion trend on the faulty basis of a more than doubled
number of grizzly bear mothers, the cenclusion had
been reached that gnizzly numbers might be improv-
ing. The newspaper guotes wildlife advocates as
commenting: “The revised findings make it clear that
Yellowstone's grizziies are indeed in trouble”

The item was forwarded to Park Science by Gary
Machlis {of the University of ldaho CPSU) as “an
example of how proofreading can never be taken for
granted!”

LR

Peter S. White, Plant Ecologist at the Uptands Field
Research Lab, Great Smoky Mountains NP, has been
elected vice-chairman of the Vegetation Section of
the Ecological Society of America. Purpose of the
Section is to encourage research and to sponsor
meetings for communicating results of all phases of
vegetation science. The second annual meeting of
the group will be held Aug. 6-9, 1984, at Fort Collins
and will feature a pre-meeting field rip similar to the
one held last year at Grand Forks, ND. at the first
annua! meeling. For more information, contact White
at the Uplands Lab, at {(615) 436-7120.
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Smokies Conference
Eyes Management
of MAB Reserves

National Park Service managers, scientists, and
others including severa! from elsewhere in the world,
will gather at Great Smoky Mountains NP Nov. 27-29,
1984 to talk about the impiications of managing Bio-
sphere Reserves. Coordinators are designing a con-
ference to improve the understanding of the muitiple
roles of Biosphere Reserves and to introduce new
ideas and technigues.

The concept of Biosphere Reserves is one in which
a national park is one portion of a larger zone of
cooperation that may inciude other Federal and State
lands as well as private hoidings. The park usually
serves as the core of the Biosphere Reserve and
provides the “control” for comparisons with the less
prolected and more manipulated portions of the re-
serve. Management of a Biosphere Reserve Park
therefore differs somewhat from that of a park without
Biosphere Reserve designation. It is this difference
that will be discussed at the Smokies' conference.

The first conference day will feature six presenta-
tions on topics designed to set the stage for the next
day's workshops. The first day presentations are: (1)
The Biosphere Reserve in Concept and in Practice.
Dr. Harold Eidsvik. Semior Policy Advisor, Parks
Canada; (2) The Roles of Biosphere Reserves in De-
veloped Countries, Dr. William Gregg, Jr.. Co-chair-
man, U.S.-MAB Project Directorate on Biosphere Re-
serves, NPS; (3} Research, Technology Develop-
ment, and Information Transfer, Dr. Jerry Franklin,
Project Birector, Forestry Sciences Laboratory, Cor-
valis, Ore. USFS; {4) Public Communications and De-
velopment of a Conservation Ethic. Dr. Gabriel
Cherem. interp General, Inc., Ann Arbor, Mich.: (5)
Resources Management in Biosphere Reserves,
Asst. Supt., Roland Wauer, Great Smoky Mountains
NP; and (6) Strategies for Cooperative Programs, a
three-parl presentation. chaired by Br. John McCrone,
Bean. School of Arts and Sciences, Western Carolina
University.

The second day's workshops will be co-chaired by
Eiosphere Reserve managers and scientists. Topics
and chairmen include: {1} Air Pollutants, John Chris-
tiano, Field Coordinator. NPS Air and Water Quality
Division, and Supt. Boyd Evison, Sequoia and Kings
Canyon NPs: {2) Development of Nonrenewable Re-
sources, Tom Lucke, Chief. NPS Branch of Water
Resources, and Supt. Robert Haraden, Glacier NP;
(3} Use of Renewable Resources, Dr. Stanley Krug-
man, Director, Timber Management Research, USFS,
and Supt. Robert Barbee, Yeliowstone NP; {4} Prob-
lem Species, Dr. Michael Ruggerio. NPS Pest Man-
agement Program Coordinator, and Supt. David
Ames, Hawai NP; and (5} Visitor Activities, Dr. Don
Field, Senior Social Scientist. Oregon State University
CPSU, and Supt. Don Brown. Isle Royale NP.

Reports on each of the five workshops will be made
the morning of the third day. These topics will then
be summarized by Supt. Jack Morehead, Everglades
NP.

A special commitiee will develop suggestions that
evolve from the workshops and can be utilized by
Biosphere Reserve managers.

For further conference details write to Dr. John
Peine, Uplands Research Station, Great Smoky
Mountains NP. Gatlinburg. TN 37738.
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The RMT Program.

.. One Perspective

By Johnathan B. Jarvis

Two years ago this September | met for the first of
several times with the other Natural Resource Man-
agement trainees in Fort Colling, Colorado. Our back-
grounds were diverse, some sporting Masters de-
grees, some PhD.’s, all at least a BS or BA. Some
hailed from backgrounds in resource management.
some from interpretation. and some from law enforce-
ment. All regions were represented and most of the
trainees already had a number of years in the NPS
under their belts. Those few from other agencies
seemed relieved that they finally had made it into the
NPS. All the trainees were elated at being chosen for
ihe program.

As we listened to our charge from Rotand Wauer.
| could not help feeling a sense of pride and an aware-
ness of building electricity. The group meshed well,
minds were sharp. ideas came quickly, and there was
an overall sense of purpose - an advacacy for the
protection of park resources. We were challenged by
Ro that the two years wouid not be easy, that it would
require dedication and self-sacrifice. He said some
would not make it. Looking back. he was right on all
counts. | recail teeling that in some ways the NPS
wouid never be the same after this program.

As we left for our respective training parks that Sep-
tember, each of us was well aware that the NPS had
made a very expensive investment in us. We were
paid to learn everything we possitly could in two years
about resource management. We were to build on
our existing knowledge through formal and on-the-job
training, conferences, reading. and independent
study. We were granted the funding and {theoretically)

the time o accompiish a laundry list of actions outlined
in a lengthly IDP (individual development plan). In my
own case, practicality and park priorities often inter-
rupted the IDP schedule and specifics. However, buill-
in flexibility of the program allowed me to achieve
each componeni in one marner or another. The
travel fraining budget provided me the freedom to at-
tend necessary courses without competing for slots
from within park staff. Integration into the park opera-
tion allowed me to tailor IDP components 1o park
needs so that both would benefit. The end resutt is
that the park accomplished programs it never before
had the time to do, while | developed expertise and
reference materials over a troad range of resource
management issues — assets | can apply 1o future
problems.

Over the two yeras, | have communicated fre-
quently with the other trainees and ! can attest that
the enthusiasm has only heightened. There is a sense
of comradery in that we have all faced similar frustra-
tions in our respective parks. There is, too, a sense
of professionalism as we recognize the position of
Resource Management Specialist and see it rising to
its proper place of influence on park management.

| believe that the program has been a success and
subsequent programs of its kind will be successes
because they sow seeds within the System that will
invevitably grow into a group of managers with strong
resource management backgrounds. It is this group
that will tead the NPS, or perhaps drag it, kicking and
screaming, into the 21st Century of natural resource
management.

Computerized Library Increases
Efficiency, Saves Time, Money

The NPS Pacific Northwest Regional Office has
established a Regional Library System using com-
puter technology to provide comprehensive informa-
tion services to its staff and 17 field areas in the region.
Using the Online Computer Library Center (OCLC),
the Regional Library can order and catalog all publica-
tions for itself and park library collections in Washing-
ton, Oregon, and idaho.

Located in the Westin Building in downlown Seattle,
the library will contain the main catalog of all the parks
in the region. Park employees no longer need worry
about the technical aspects of coliection manage-
ment; they can provide catalog information for a new
publication to the Regional Librarian. In most cases
a set of catalog cards can be in the return mail.

In addition to a centralized catalog, staff members
will be able to borrow from the 2,400 other libraries
on the OCLC Systemn, which includes some of the
largest natural and cultural resource collections in the
country, such as the Department of the Interior Library,
other NPS libraries, Alaska Resources Library, De-
partment of Agriculture Library, etc. The OCLC sys-
tem uses a specially designed Beehive terminal with
a dedicated line to the central computer located in
Columbus, Ohio.

Computer reference services are an integral part
of Regional Library services. The four services cur-
rently available are Lockheed Corp., DIALOG; Sys-
tem Development Corp., ORBIT; the Department of
Energy. RECON systems; and Bibliographic Retrieval
Service {BRS). Each of these systems provides ac-
cess to approximately 200 databases on different
subjects. By searching these databases, the Regional
Librarian can produce a bibliography of recent publi-
cations or articles on aimost any subject.

Managers, scientisis, and researchers often con-
duct surveys of the available literature before they
begin a project to avoid duplicating work already ac-
complished by others, and to study the most recent
deveiopments and trends before making decisions.
Cost savings reaiized by using these systems are
dramatic . . . on the order of 10 times less expensive
than a manual search. These database systems are
reached by diak-in through standard lelecommunica-
tions utilities, such as TELENET, TYMSHARE, and
UNINET. wsing any standard dumb terminal. The
PNR Library uses the Hewleti-Packard 2645A term-
inal for this purpose.

Ellen Traxell, Librarian
Pacific Northwest Region
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First RMT Class
Graduation Slated

By Bob Gartner

Thirty-two trainees, who constitute the first class of
the Natural Resource Management Training Program,
will gather for the final time at Mather Training Center,
Aug. 13-17, for a Remote Areas Management training
course. A graduation ceremony will be held on Friday,
Aug. 17, for the trainees. who have completed two
years of intensive natural resource training.

Two of the trainees will be reassigned to new parks
within their Regions, while the remaining 30 wil stay
in the parks where they trained. The trainees currently
are assigned as follows:

Alaska: Brad Cella, Wrangell:St. Elias: Kathy Jope,
Katmai; Mid Atfantic: Beth Johnson, Delaware Water
Gap; Dave Reynolds, New River Gorge; Dave Has-
kell, Shenandoah; Bruce Rogers, Assateague island;
Midwest: John Townsend, Indiana Dunes; Garee Will-
iamson, Cuyahoga Valley;, Walter Loope. Pictured
Rocks:

North Affantic: Norm Fletcher, Acadia; Barbara
Samora, Cape Cod; Aflan O'Connel!, Fire tsland;
Debra Buzzell. Morristown; Western Region: John
Miller, Southern Arizona Group; Ron Nagata,
Haleakala; Tim Tunison, Hawaii Volcanoes; Sleve
DeBenedetti, Sequoia/Kings Canyon:

Pacific Northwest: Jon Jarvis, Crater Lake; Ed
Schreiner, Olympic; Rocky Mountain: Jeff Conner,
Canyonlands; Larry Belli, Glen Canyon; Steve Budd-
Jack, Mesa Verde; Jeff Bradybaugh, Theodore
Roosevelt; Jack Gulvin, Yellowstone; Southeast
Bruce Freet, Big Cypress; Linda Dye, Biscayne;

Southwest: Frank Buono, Chaco Culture; Steve
Charney, Buffalo River; Steve Cinnamon, Wupatki; Na-
tional Capital Region: Chris Bauman, C&0 Canal;
Keith Langdon. Catoctin; Gordon Olson, Antietam.

The second class of Natural Resource Trainees wil!
begin in FY 1985. Currently the Regions are reviewing
new recommendations to restructure and improve the
program, based on the experiences of the present
class.

Gartner is the Program Training Coordinator at
WASO.

Regions Get Nod
To Continue CPSUs

Cooperative Park Studies Units {CPSUs) passed
their examinations with flying colors, according to re-
commendations of the evaluation team, which con-
ducted a study of the concept and its actual workings
as part of the Realignment Commitiee’s Phase 2 op-
eration.

Generally, CPSUs were found o be a produclive
and good use of a centralized work force to produce
benefits for a number of field areas. They suppiement
the limited number of Service scientists with a wide
diversity of professional disciplines and provide a
cost-effective source of research. The Park Service
benefits greatly, both in effectiveness and in efficiency,
from having formal research facilities such as li-
braries, computers, and staff available to cary out
the Service’s needs in performing approved research,
the Committee found.

The NPS has 17 active CPSUs in 8 Regions, em-
ploying 36 fulltime equivalents.
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An article by Michael P. Kinch, “Oniine Information
Retrieval for Biclogists.” i BioScience Vol. 34. no. 3.
March 1984, discusses the principles and procedures
of oniine searching, including the concepts of boolean
search logic and searching strategies. Also discussed
are data bases impentant to biclogists and the future
role of bioiogists as oniine searchers. For addilional
information. on onkine literature searching access.
contact. Ellen Traxel. Pacific Norhwest Regional Lib-
rarian at (206) 442-5202 or FTS 399-5202

From Gerry Wright at the University of idaho CPSU
comes the word of a report by L. W. Barnthouse ef afin
Bioscience, Vol 34. No. 1. on the controversy that
raged. largely in the courtroom, over the siting of nu
clear power plants on the Hudson River. and the resu -
tant effect of cooling water entrainment and impinge-
ment on the striped bass fishery, This issue. which
spans more than a decade, focused on the develop-
ment of a succession of increasingty complex
mathematical simulation mageis. These models de-
veloped by industry and agency expenis respectively.
either predicted that cocling water use would have a
negligible or substantial impact on tha striped bass
population {(depending on viewpoint). In the fong run,
this controversy was not resolved through the use of
such models. Rather. an accord was reached only
after several years of intensive data gathenng, which
in turn allowed the development of relativesy simple
empirical models.

The authors therefore conclude that although com-
plex simulaticn models can be useful for focusing
long-term research and monitcring programs needed
10 solve the pressing environmental problems of the
day, the models themselves do not present a shortcut
to solutions 1o those problems. They further point out.
this being the case. that biologists as well as the
courls must recognize the limiations of thewr science
and recognize that decisions relative to environmental
impacts will often have to be made on the bases of
incomplete information rather than being deferred in-
definitzly in the hope that scientists will come up with
definitive solutions.

In BioScience. March 1984, Ralph E and Norma
F. Good analyze the prospects for fu'filling the lanc-
use requiations endorsed by the Pinelands Commmis-
sion to protect the New Jersey Pinelands Nationa
Feserve. The Goods find that "continued mainte-
nance and enhancement of Pinglands ecosystems
will depend on appropriate appiication of existing
knowledge and future studies in such areas as nut-
rient transter, the role of fire in nutrient dynamics
sustainable aquifer yields, and the effects of ecosys-
tem fragmentation.”

Consideration of a forest tree as a long-continuing
entity that changes in form and function aver ime in
its relation to the forest is the focus of a 56-page
USDA Forest Service Generai Techrica Report
IPNW-164). The Seen and Unseen World of the Fal-
fen Tree. recently published by the Pacific Northwest
Forest and Range Experiment Station. P.O. Box 3890,
Portland. OR 97208. Chris Maser and James M.

Trappe suggest, in this report. that a new look at time
considerations and at what is becoming known about
the structure and function of large woody debris raises
profound questions about foresi management. The
publicaticn examines some new concepts in the fight
ot current forest management practices.

In particular. the report discusses how fallen trees
function in providing moisture. support microbial activ-
dy, and diversifying fresh water and estuarine
habitats.

A companion paper, by the same two authors. en-
titted ‘The Fallen Tree — A Source of Diversity” will
be contained in New Forests for a Changing World,
the Proceedings of the Scciety of American Forestry's
1983 National Conference.

From Ro'and H. Wauer. assistant superintendent
for Resourcz Management and Science at Great
Smoky Mountains NP. comes a detailed ook at
changes in the NPS resource maragement thrust
‘rom 1979 to 1982 as presented 'n March at the Fourth
Conference on Social Research in National Parks and
Wiidlands. "I interpret the recent emphasis on re-
source management within the PS as a trend and not
as a fad Itis a grass-rools event that seems to be
increasing in scope.” Wauer said. The full text of his
agdress will appear in a forthcoming 1ssue of the
George Wright FORUM.

Also 1o appear in FORUM will be an abstract of the
keynote address by Wilham E. (Bill Brown, at the
August 16-19 Sun Valley. Idaho, Conference on Parks
n the West. Speakino cn "Western Parks and the
Amencan Character.” Brown discusses the "varying
success of our nationat parklands n allowing the
‘partly vicarious national experience’ of our early
heritage to continue. Brown is historian with the NPS
Alaska Region and the author of Isfands of Hope.

Don Johnstone. director of the National Parks and
Wdlife Service of New Scuth Wales, writing in the
Comment section of the Austialian Ranger Bullehin
1Spring, 1983). suggests that "our orgamsations, cur
iand managers and officers at all levels must give
greater emphasis and play an even more active role
in promoting public awareness If our wildiife and wild-
‘ands are to survive the increasing pressures that will
be placed upen them in the coming years.

A |iterature review and abstracts of recent publica-
tions i ihe field of human:wildlife interactions are pan
of the pubication Human Dimensions in Wildiite
News/efler, put out Dy the Yale Schaol of Foresiry and
Environmental Studies. Ediors Joyce Berry and
Stephen R. Kellert Invite material. Their address is
205 Prospect St New Haven, CT 06511

Bob Stottlemyer. at the NPS Great Lakes Area Re-
search Studes Unit. sends us the Spring issue of
Bungtin of the Ecological Socety of America, contain-
ing an articie by Sam lker. reprinted from MOSAIC -
tne institutional publication of the National Science
Founcation.

Entitled "A Lifetime of Listening.” the articte enum-
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erates the advantages o' iong-term ecological re-
search and makes the case for how these seemingly
unrelated studies actually "are linked by a commen
thread” The scientists involved. lker writes. "ae
among the handful who have spent decades seeking
to decipher that vast. puising harmony whose
rhythms. as Aldo Leopeia put #. span not onfy the
seconds but also the centuries.

There are signs, accerding to Iker, that the impor-
tance of continuity in ecologicai research 1s now being
recognized by the scientific establishment. He de-
scribes a newly launched pilot program sponsored by
the NSF — a network of 11 long-term ecological study
siles established across the United States and con-
taining a variety of ecosystems. from alpine tundra io
oak savanna to fresnwater swamp. Each sile has a
coordinating investigator, a site director, and a number
cf researchers from various disciplines who will focirs
on key aspects of the particular ecosystem. Whether
or not this "golden opportunity” is seized, says fker.
depends on how many young scientists come 10 be-
iieve in long-term ecological research as “a new fron-
tier.”

From Bruce kennedy, manager of the Statewide
Planning Section. California Depardment of Parks ana
Recreation. comes a just released study. Stewardsfip
- 1983 summanzing statistica, data on natural re-
source threats to Californ.a state parks anc making
a wide range o recommendations for remedia
poicies. orograms and actions.

Inspired by tha NPS Siale of tne Parks study of
1980, the Califorma study examines the numper. na-
lure. severity, and prionity of threats to the natural and
scenic resources of the stale’s 2567 units. Focus is on
threats 1o the five basic natura' systems — air. water
son. vegetation, and anmal life. Aesthetic values are
included and strong empFasis s given 1o threals to
he agency’s ability to properly marage its lards.
Summary figures are orovided for a | threat categories
ang. based on measures of severity and priority. a
dozen of the worst categones of threats are identified.

This raport, along with a separate work'ng appendix
on methodoiogy and on statistical anaiyses, s of gen-
eral interest to managers of large. resource-based
parks. reserves, or sanctuary systems Coples of
Stewardship ~ 1983 are avallabe for 53 (postage
paid) from the Calfornia Dept. of Parks and Recre-
ation. Distribution Center, PO Box 2390, Sac-
ramento. CA 95811,

Cumulative Effects of Forest Practices on the Envi-
ronment. A Siate of the Knowledge. is the title of a
recent publication prepared for the State of Washing-
ton's Forest Practices Board and funded in part by
the National Park Service. The 268-page publication
was compiled and edited by Rolin R. Geppenrt
Charles W. Lorenz. and Arthur G. Larson and is avait-
able from the Washington Depariment of Natural Re-
sources. Pholos, Maps & Reports QW-21, Olympia.
WA 98504, for 87 per copy.

The book’s foreword describes the attempt ie single
out problems and solutions in terrestnal and aguatic
ecosystems as "an on-going. reiterative process tem-
pered by social economic perceptions. There are few
absolute answers ... What we know best 1s what
happens today.”

The report objectives are 1o "bring aboul progres-
sive change inthe way forest managers perceive their
problems. cause researchers 1o work maore closely
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with forest managers and administrators fo ‘ill data
and knowledge gaps, and provide administrators with
new perspectives on environmental effects of forest
practices.”

Monitoring by "whole guid inventores” — a new
approach fo evaluating wildlife and wildiife habitat —
is descrbed 0 Forestry Research West (September
1983). published by the Western Forest Experiment
Stations. USFS. Jared Vemer, research wildlife
biologist at the Pacific Northwest Station (803 N.E.
6th Ave.. Portland. OR 97232) describes a wildlife
quild as "a group of species that exploits the same
class of environmental resources in a smilar way.”

Author Dennis G. Hanson makes an interesting
connection between the term “guiid” as it is used in
the wildlite inventory approach, and the Anglo-Saxon
root word "giid” ~ a penitent offering, a protection
against the future. Hanson points out thal the guilds
can be grouped in a number of ways, depending on
management needs. The plan, which 1s being tried
by the Sierra National Forest in California, uses integ-
rated monitoring at three levels; {1} Species - only
those management indicator species reguired by faw;
(2} Management guilds — guilds of birds in three
habitats especially vulnerable to change by human
activilies; and (3) Habitats — most wildlife species 1o
be monitored by inference from trends in habitats
based on knowledge of each species” habitat require-
ments.

Landscape architecture students at the Harvard
Graduate School of Design took their act to Yosemite
NP last fall and developed a program to evaluate
environmental changes in the park, using a geog-
raphic information system. The project was written up
In the March 30. 1984 issue of the Harvard University
Gazelte,

The system is a computer mapping program offen
used by natural resource managers, urban planners.
and market strategists to process spalial data. Tne
geographic software system can be used to create
and display maps as well as to anatyze problems in
a given study area.

Jan van Wagtendonk, research scientist with the
NPS'CPSU at U:Cal Davis, and based at Yosemite
NP. is in charge of developing the Yosemite data base
that will make such a system useful for resource man-
agement. Van Waglendonk has his information down
to 15-meter resolutation {compared to the “quick and
dirty" 100-meter resolution of the graduate school pro-
ject} and is currently working with Maury Nyquist and
Harvey Fleet of the Denver Service Center, where the
data sets for Yosemite are being created.
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The popular press (Newsweek, Dec. 5, 1983) has
taken note of the decades-long studies of wolf-moose.
predator-prey relationships on Isle Royale and the
fact that such studies are “of more than academic
inferest” In a signed article by Sharon Begley and
John Carey. Newsweek described the unfolding infor-
mation that only such iengthy research can hope to
uncover. Much of this information turns out to be
counter to “the conventional wisdom.” Rolf Peterson
of Michigan Tech University described the greatest
surprise to emerge from the on-going study —that the
wolf packs do not help "balance” nature, but instead
cause moose numbers to fluctuate even more wildly
than they would without the pressure of the packs.

Heavy Trace Metal
Deposition Studied

Gary Larson, Regional Chief Scientisl. and Robert
Stottlemyer. Depariment of Biofogical Sciences.
Michigan Technological University (MTU). are co-in-
vestigators in a new study of heavy and trace melal
deposition in the Great Lakes Basin. This research
involves national park units in Qhio, Indiana, Michi-
gan. Wiscansin. and Minnesota.

The best avalabie EPA and state deposition data
sugges! that across these states there exists a pro-
nounced west to east gradient of increasing atmas-
pheric metal inputs. Chief obsectives of the research
are to continue monitening of atmospheric inputs: de-
termine metal input-output budgets in small gaged
watersheds in each park unit; determine concentra-
tion levels in selected ecosystem biotic and abiotic
compeonents: and see If correlations exist between
past and present atrmospheric inputs, ecosystem re-
tention, and organic decomposition rates.

in the hindsight afforded by the 1980 Mount St.
Helens volcanic episade, geologists have been iook-
ing wilh new eyes at an cid question: what event or
events were responsible for the “dimpled hilis™ that
make up the iand area surrounding California’s Mount
Shasta? Piecing together the Mount St. Helens story
and applying the information to the geologic evidence
found around Mounta Shasta. five USGS scientists
have concludeq that the Shasta Valley represents the
largest known landslide of the past 2 million years,
according ta an arficie by Richard A. Kerr in the April
20, 1984 issue of Science.

A recent siudy by Lee Siebert of the Smithsonian
Institution found that enly half a dozen of the world's
more than 75 identified debris avalanche deposits are
known to exceed the 2.8-cubic kilometer volume of
the St. Helens event. “But the Shasta deposit's val-
ume is a mammoth 26 cubic kilometers,” Kerr writes.
"and covers at least 450 square kilometers ... The
horseshoe shaped scar that the avalanche presuma-
bly left on the mountain had healed in the approxi-
mately 300,000 years since the siide, but the deposit
itself closely resembled those at St. Helens and other
volcances.” Sieberl's article, in press. will appear in
the Journal of Voicanic Geothermal Research. The
five USGS scientists who “discovered” the Shasta
landslide. are D.R. Crandell, C.I. Miller, H.X. Glicken,
R.L. Christiansen. anc C.G. Newhall, and their article
appears in Geology. 12. 143, 1984,

From Prof. Robert B. Difton, Texas A & M Depart-
ment of Recreation and Parks. comes word of the
one-week fraining course dealing with visitor aspects
of natural resources management, held last De-
cember at the University at College Station, Texas.
The course provided a grounding In current under-
standings of the park visitor and stressed the impor-
tance of considering visitors in managing Naticnal
Parks. It was part of the NPS's Natural Hescurces
Management Training Program. involving approxi-
mately 35 NP3 employees in a series of assignments
running 24 months.

Faculty included Gary Machlis and Don Field, with
NPS:CPSU's at the University of Idaho and Oregon
State University respectively, plus 11 additional faculty
members from Texas A & M. the University of Mary-
land, Purdue University, and Utah State University,
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This research is designed to complement a Basin-
wide study iniiated last year on small gaged water-
sheds located in these nationat parks. Increasing from
wast 16 east across the Great Lakes Basin is one of
the most pronounced gradients of acid deposition 1n
the United States. Historical data suggest this gra-
dient has been in place for some time. This provides
an opporiunity to undertake time-trend analyses on
the responses of watershed ecosystems to an-
thropogenic atmospheric inputs  Stoftlemyer is princi-
pal investigator for this study.

Spring 1984 also staris the third year of research
on the long-term study of ecosystem responses to
acidic precipitation on Isle Royale. This work 1s being
carried out at the Boreal Research Station on Isie
Royale and at MTU.

Chjectives of this research are fo look at long-term
changes in critical plant minerai nutrient budgets and
in selected biotic components which might indicate
effects due 10 acid deposition. Three lake watershed
ecosystems, representative of the diversity of peren-
nial surface-flow systems in the Lake Superior Basin,
are under sludy. They are thought to vary widely n
their “sensitivity” (buffering capacity) to acidic depos-
ition.

Isle Royale is one of four national parks involved
in this research coordinated by Ray Herrmann of the
Waler Resources Field Support Laboratory in Ft. Cot-
ling, CO. The other national parks are Olympic. Rocky
Mountain, and Sequeoia.

This report was submitted by Stottlemyer and Lar-
501,

Mount Rainier Hosts
Research Symposium

Approximately 50 men ana women concerned with
scientific research and resource management in the
Pacific Northwest gathered on their own time at Mount
Rainier National Park on the weekend of January 21-
22 1o exchange research findings and ideas for their
application to park management.

Nearly a score of presentaticns were made in the
course of the tightly programmed weekend. Mast of
them dealt with research in the host park, but they
inciuded two presentations from Qlympic NP as well
as reports on the general topic of air quality and sulfur
baseline menitoring . . . concerns that cannot be com-
parimentalized or handled on a single park basis

Subject matter ran the gamut from spotted owl
habitat and goat surveys to rates and pafterns of tree
bole decay and included a lively discussion of the
NPS mission to conserve and its relationship to basic
research.

Willam Briggie. then superintendent of Mount
Rainier NP and now Deputy Direclor of the Pacific
Northwest Region. opened the meeting and wel-
comed participants. Abstracts of all the presentations
were collected and compiled by Robert Dunnagan,
Assistant Superintendent of Mount Rainier and host
for the conference, Abstracts of many of the papers
are avalable in dupiicated form from Dunnagan.
Mount Rainier NP. Tahoma Woods. Star Route.
Ashford. WA 98304.



Transport Crate
Facilitates
Goat Removal

By Bruce B. Moorhead

Wildlife problems in parks can lead to need for safe
and practical means of transiocaling animals. Crates
or other enclosed containers, tend to quiet as well as
secure captured animals in transit. Emphasis, how-
- ever, is often on strength (and weight) more than por-
tability anc animal care. An experimental program to
translocate non-native mountain goats from Otympic
National Park has led to the development of a man-
euverable, 90-pound crate that is easy to make and
may be adaptable to other wildlife species.

In three years of capture operations, 25 of these
crates have been used repeatedly in translocating
more than 150 goats from the park. The crates have
survived much wear and tear, requiring only minor
repairs. Animals are placed in them as soon as pos-
sible after capture and transferred successively by
helicopter and truck to release sites 100 - mifes from
the park.

The crate is scaled in design to goat dimensions,
and measures 48 x 17 x 49 inches exteriorly. The
narrow, rectanguar shape encourages goats to re-
main upright and expet ruminant gases, and discour-
ages them from twisting around and becoming injured
in transit. The sides and top are constructed from a
sheet of *2 inch exterior plywood. Sides also are rein-
forced at three locations with 4 inch wide metal sirap-
ping; interior joints are reinforced with t inch chamfer
sirips. The fioor is *2 inch plywood; longitudinal tread-
ing Is optional to improve footing and encourage inter-
nal drainage.

Animals are loaded through a vertically sliding gale
at one end. Gates at both ends of the crate aid in
unioading animals, but also require added reinforce-
ment {and weight} to the crate. Openings are spaced
along the sides, top, and on the floor to provice ven-
tilation and to drain unne and melt water from crushed
ice placed beneath the animal as a coolant and water
source. A wooden cleat on the gate protects fingers
when the gate is being lifted or closed. The gate is
fastened. up or down. by lock bofts mounted atep the
crate to fit through matching hotes in the gate.

The crate exterior 15 painted with a ight-colored
latex to reflect sunfight and counter heat build-up
within, A number code stenciled on the top. sides.
and door. aids in keeping track of the animals. Vital
information about each animal (size. medications.
etc.) is stapled to the respective crate in a zip-lock
bag. The emply weight of the crate is stenciled on
the top and sides to assist in rapidly calculating
helicopter loads.

Crates are moved to and from capture ocations. 2
10 4 at atime. in helicopter sfingloads. Loaded crates
are maneuvered at helicopter landing sites by 2 o 4
people lifting them {like a sedan-chair} with lengths
of plastic pipe suspended through nylon loops on the
sides of the crate. Most goats weigh in the 75 to 200
pound range. Large males over 250 pounds have
been successfully transported. but a bit confined by
a crate of these dimensions.

This design was adapted from a standard crate for
hooved animals described in the Amimal Restraint
Handbook by D. Jessup and W_Cark of the California
Department of Fish and Game. The improvements

Grand Canyon Assesses Effects
on Beaches of 1983 Flooding

By Nancy Brian

Prior to completion of Glen Canyon Dam, the Col-
orado River through Grand Canyon experienced wide
fluctuations in fiow as a result of spring run-off and
summer thunderstorms. The pre-dam spring floods
were heavily silt laden and had a mean discharge of
86.000 cubic feet per second (cfs). As the floodwaters
receded, terraces of fine-grained sediments were de-
posited on the banks of the river channel.

in 1963, Glen Canyon Dam was completed and
Lake Powell began to fill. Since that time. normal dam
controlied discharge has ranged between 1,000 and
31.000 cfs. with a median discharge of 12.200 cfs.
Because of the retention of sand and silt in Lake Pow-
ell, the sandy terraces, {colloguially termed beaches).
have been progressively eroded by wind deflation,
sheet wash. flash floods, mass wasting, and rework-
ing by fluctuating river flows. In 1976, sediment hydro-
logists predicted that beaches below Glen Canyon
Dam will vanish within about 200 years. However, the
rate of beach erosion has been slowed by the dense
band of riparian (or streamside) vegetation which has
become established in areas formerly scoured by the
pre-dam floods. Since 1972, the beaches have been
utilized by up to 15.000 river runners per year with
use concentrated on approximately 100 popular
beaches. Concomitantly, wildlife has colonized this
newly vegetated streamside zone, a habitat which
has become rare in the largely arid southwest {See
Park Science, Vo. 4. No. 2 article “Effects of Colorado
River Flooding on Riparian Nesting Birds Studied” by
Brown and Johnson).

are a collaboralive effort by park rangers, scientists.
veterinarian Jim Foster, and park carpenter Spence
Thempson.

Moorhead is Management Biologist at Qlympia NP.

Oregon Bighorn Transport

Fitty-two bighorn sheep from Hart Mountain
Nationa! Antelope Refuge in Oregon are now in res-
dence at new siles in Southeastern Oregon after the
Fish and Wildlite Depariment’s most successiul sheep
live-trapping effort ever. Success was largely due to
a contracted helicopter pllot with “extreme flying agility
and a sixth sense that tells him when to push the
sheep and when to back oft” according o a F&W
Depariment press release.

The transplant is part of long-term depariment ef-
forts to reestablish bighorn sheep in much of its histor-
ical range. The California subspecies of bighorn once
inhabited most of the open nmrock deserl, river
canyons. and rugged mountains of southeastern Cre-
gon. Their disappearance from the state by 1915 is
believed by hiologists 1o have been caused by early
over-hunting. competition with domestic livestock for
food. and diseases brought in by domestic sheep.

The transport operation was held during the fall
rut” The sheep were hauled in pickup trucks or horse
trallers to three release sites after being herded by
helicopter into previously established traps. The ani-
mals all were :n good condition, "hauled well." and
quickly dispersed upon release. Some of the animals
were medicaled to help them past the stress of trans-
porl.
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The public and park managers became concerned
about the fate of the beaches during June 3 to August
11, 1983, when flows from Glen Canyon Dam ex-
ceeded the 1963-1982 levels. Unseasonal precipita-
tion and rapid thaw in the Upper Colorado River Basin
states during spring 1983, resulted in unprecedented
infiow into a nearly full Lake Powell. In response, the
Bureau of Reclamaticn released flows from Glen Ca-
nyon Dam which ranged from 38,000 cfs to over
90.000 cfs. The high flows, approximating the pre-
dam floods, submerged campsites and inundated
riparian vegetation. Beach sediments were either ac-
tively reworked on site, transported and redeposited
downstream, or removed from the system to Lake
Mead.

The receding floodwaters revealed an altered
riverine environment. To assess the changes in size,
number, and distribution of beaches, personnel from
Grand Canyon National Park’s Division of Resources
Management and Pianning made an inventory of the
status of the beach campsites two months after the
high flows. Results were compared to a similar beach
inventory conducted in Qctober, 1973. The rapid ero-
sion that occurred at many sites is evidence that
beaches are not yet in equilibrium.

Campsites in existence prior to the high flows had
various fates: some were removed or reduced in size,
others were replenished or scoured, and some
showed no appreciable change in beach profile. New
deposits not in existence prior to the high flows also
were ¢reated. In areas where the current was accel-
eraled by high river gradient and constricted chan-
nels, sediment was eroded; conversely, in areas with
reduced velocity due to lower gradient and wider
channels, sediment was deposited. In many straight
stretches of the river, sediment was deposited behind
the dense band of shoreline vegetation. The 1983
high water depesits range from ephemeral dunes un-
dergoing rapid erosion by shoreline currents to persis-
tant deposits protected by woody vegetation and or
rock armoring.

Riparian vegetation inundated by the high water
fiows likewise experienced a range of impact: some:
stands showed litlle eftect, while in other stands veg-
elation was damaged, killed, buried, or removed. it
was observed thal understory vegetation (grasses,
herbs, and sub-shrubs) was more severely damaged
than woody tree and shrub species, and native
species were more severely impacted than exetic
species. Post-dam riparian vegetation succession ap-
pears to have been set back to conditions existing 10
to 15 years ago. However, the pre-dam old high water
line vegetation {honey mesquile and acacia zone)
situated above the 90,000 cfs waterline benefitted
from the high flows. New. vigorous growth is evidence
that these species were well watered by the high
flows.

Potential Colorado River beach campsites number-
ing 443 were identified between Lees Ferry and Dia-
mond Creek (excluding areas closed to camping).
Large campsites (capable of holding 35-40+ per-
sons) comprised 38 percent, with medium camps (21-
30 persons) 36 percent. and small camps {15-20 per-
sons; 26 percent. A majority (44 percent} showed
active erosion laking place. while 31 percent exhibited
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the final reports are saved on computer files for future
access.

Programs for processing parmit dala are written in
Fortran Extended. Version V. The pregrams contain
rudimentary documentation. Although most medium
to farge computers co process Fortran programs,
some changes in the programs, requiting an experi-
enced programmer, would be needed to accommo-
date a transfer to other regicns on other computers.

Probably most important to managers and-or dis-
trict rangers is information on the amount of use in
various background areas. Although field personnel
usually have a fairly accurate idea of how much use
is occurring where, the computer outputs quantify this
information and portray it objectively. Use information
15 especially valuahle in low use areas where no
hackcountry personnel may be stalioned. Statistics
for each travel zone help quide assignmeni of sea-
sonal personnel to areas where they are most
needed. These figures also may help management
decide where inlerpretive programs, frail mainte-
nance, bridge repair, horse faclities. etc., are
neeced. Use stalistics also help identity areas receiv-
ing intense visitation and can aid management efforls
toward visitor redistribution. Finally. when integrated
with physical impact or wildlife dala, use stalistics can
be impartant in selting and defending use limits
where resource protection becomes an acute con-
cern.

Information on the origin of visitors alsc may help
identify where public information efforts can be mosl
worthwhile and where public input should be solicited
when required for management decisions. The bur-
den of year-end reporting requirements can be light-
ened censiderably if accurate permit data are avail-
abie.

North Cascades has constructed special travel
zone codes for the 84 climbing peaks within that park.
Therr codes allow for designation of whether each
climbing group reached the summit of each peak at-
tempted. Keying on these codes, a special program
generates a climbing summary table for that park. A
table of hoat use statistics also is produced for North
Cascades.

Only slight use of backcourtry permit data in
applied research efforts has yet been made, although
it would seem that much pctential exists. A valid con-
cemn to research efforts is the accuracy of data.
Studies of backcountry permit compliance have
yielded estimates of compliance ranging from 72 to
97 percent. Discrepancies between individual permits
and actual itineraries are an additional source of

error. Thus backcountry permit cata must be used
with some degree of discretion.

As resource managers become increasmgly famil-
jar with computerized information hases and their ap-
plications, the various uses of backcountry permit
dala may become betler defined. Permil data offer a
number of potential specialized applications specific
to needs of individual parks. An important component
of the effort with Pacific Northwest Region has been
the opportunity for interaction between park mana-
gers and data analysis personnel. Park managers
must be creative and communicative with their ideas
as to how they might make use of permit data. Con-
versely, those responsibie for data analysis must be
equally able to work and communicate with park per-
sonnel in seeing that permit data are analyzed and
presented in meaningful ways.

Recent acquisitions of microcomputers within the
parks may change the centralized role now heid by a
single large computer. Use of microcomputers for
storing and processing permit data is especially ap-
pealing to parks that have hackcountry reservation
systems or travel zone fimits. A good microcomputer
system can be programmed to handle a permit reser-
vation or aliocation system, provided proper care and
testing go into the design of the system and trained
personnel are availahle to implement t,

An important feature of this type of system is thal
permit information may be saved as it is enltered for
future analysis. Consicerable effort would be required
to develop programs at the CPSU, although it could
be done. Mount Rainier NP implemented ils own
computerized permil system in 1983, and was able to
summarize the permit data using programs devel-
oped on contract.

Centralized processing of permit data will most
likely continue to be an important service for parks
which do not require an on-line compulerized system
af their own. Such parks would include those that do
not have a backcountry reservation or use limit policy.
For parks which dc develop these capabiliies, it
would still be reasonable to consider eventual trans-
fer of data files 1o a large computer for more exten-
sive processing or storage for future analysis.

Unfortunately useful, accurate, computerized infor-
mation management systems are not likely to be im-
plemented easily or cheaply. Al! too often computer
equipment and software ate purchased with high ex-
pectations, only to result in frusiration and disappoint-
ment. Developing tailored systems invoives time and
trained programmers, and without adeguate person-
nel allocation progress is bound to be slow. Prepack-
aged systems and software often are not capable of
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degree of tinkering. Thus trained programmer help is
nearly always necessary. Contract programming s
an option in some cases, although explicit definition
of the tasks involved and products desired is essen-
tial.

At the other extreme are large, centralized data
management efforts with littie or no opportunity for in-
teraction between data processing personnel and the
users of the information. Such attempts remove the
dala processing burden from individual parks, hut
may be o far removed and unresponsive to indi-
vidualized needs as to be of marginal use. Certain
types of very standardized resource management
data are appropriate for this ievel of processing, al-
though even here good communication among in-
volved parties is essential in the initial stages.

An efficient approach to a number of data proces-

sing needs in resource management involves strong
communication between parks and regions. Organi-

meeling individualized needs without at least some 24 2zations with similar types of data and similar needs,

may 1Ing ey can snare (e costs of develapment,
Ease of transference from one organization to
ancther depends on the similarity of the informational
needs and computer equipment of the organizations
involved. In most cases, there will be differences,
Adaptations will be necessary, and personnel will be
needed to accompiish them. Given these limitaticns,
much effort may still be saved through the sharing of
ideas and technology.

As computerized information bases come to piay a
larger role in natural resources management, it will
become apparent that careful, sometimes painstak-
ing, efferts are involved to obtain high quality results.
Concem for quality begins at the data collection stage
and is required throughout the process. Costs of de-
veloping useful systems need not be excessive, but
they do need te be approached with the proper re-
SOUrces, personnel, and expectations

Flewelling 1s Stalf Programmer with the Universily
of Washington NPS/CPSU.
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