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From the Editor ...

The National Park dilemma, whether it looms over the whole System as it
does in documents like State of the Parks or simply squats in some back-
country corer as a single overused campsite, is how to make the best use
of what we know about the System in order to perpetuate its treasures for
future generations.

Computer banks are bursting with data; scientists talk te one another of
their research findings; the mounds of information, the management that
uses it, and the public that benefits — all are growing in richness and
sophistication. A cursory look suggests that the weakest part of this
developing synthesis lies in its linkages. A recent TV documentary on infor-
mation — from Gutenberg to the computer — left no doubt that humanity
now has the means, in effect, to create another almost complete version of
the waorld around us in the form of computer printouts describing every
detail. The documentary made much less evident whether or how this fan-
tastic factual array is being used for the ultimate good of human kind.

One thing did seem clear; That more effort is needed to communicate
research findings so that the non-scientific world can locate pertinent infor-
mation and assess it in the light of the human processes that tend to deter-
mine how that information is used.

If science and management can each make its own central core of
operating knowledge understood by the ather, the chances are excellent for
narrowing the gap between "what the world is ready for” and “what socie-
ty is ready for.” With all the current emphasis on science — from the new
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magazines iike Discovery and Serence 87 to the hiring of science editars by
the non-scientific media - it is doubtful indeed that the drama so mourned
by Carl Sagan in “Cosmos,” {the burning of the library at Alexandria) will be
repeated in this age. However, it is worth noting that it was the failure of
science 1o communicale its message and its worth that led the public
of that third century day to sack and bum the library and all it stoed  for.

Edrtoriaf Brief: “Our place in the life of the warld is unfathomable because
we have so much to learn, but it is surely not ahsurd. We matter. For a
time, anyway, it looks as though we will be responsihle for the thinking of
the system, which seems to mean, at this stage, the responsihility not 1o do
damage to the rest of life if we can help it. This is in itself an immansely
complicated problem, in view of our growing numbers and the demands
we feel compelled to make on the planet’s resources. There is no hope of
thinking our way through the quandary except by learning more, and part
of the learning inot all of it, mind you, but a good part} can only be achiev-
ed by science, more and better science — not for our lengevity of comfort
or affluence but for comprehension, witheut which our fong survival is
uniikely.”
Lewis Thomas, Chancellor,
Memorial Sloan-Kettering Cancer Center
Fraom his 1880 Harvard Phi Beta Kappa Qration
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Research Turns Up Specific Methods
For Backcountry Rehab Management

Lditor's Note: Two detailed approaches to management, describing scientilic
respanses ta problems arisng from increasing human use of wilderness have
emerged fram the Western and the Pacific Northwest Regions and are here ax-
cerpied with some paraphrasing and in some defail By-fines identify the
authors in each cass, and directions for abtaiming the papers in their entirely
lincleding rationale, additronal details and fit. cied) are given.

Messuring impacts of Wilderness Use, by David J. Parsons and Susan A.
MacLeod, {excerpted from the article appearing pp. 812 in the Oct, Nav,, Oec.
1980 issue of PARKS, IUCN publication {limited availabilityl, Rohert Standish,
editor, ¢io National Parks Service, Dept. of the Interior, Washington, D.C.
20240.)

In Sequoia anc Kirgs Canyon National Parks, California, we found it
necessary to develop & system whereby campsite impact could be measured
but that would be manageable over a large area (more than 348,00 hal of rug-
ged, remote terrain with numerous undesignated campsites.

This paper presents a method by which the extent and distribution of camp
area development, or impact, in the backcountry can be inventoried and guan-
tified. This method, now being used extensively in Sequoia and Kings Canyon
NPs, provides a baseline against which to measure future change and a data
base on which to evaluate accumulated impact as a product of use level and
vegetation type.

Because soil and vegetation conditions in campsites are S0 susceptible 1o in-
jury from concentrated visitor use, they are important elements in any system
for evaluating backcountry impact. Additional criteria, such as developments
(fire rings, wind breaks, tables, etc.) and mutilations {carvings or ax marks| are
important visual indications of a developed campsite, but are not as sensitive o
different use levels since they can be drastically affected by a small number of
users as well as by local management actions.

in developing a System for measuring visitor impact in wilderness campsites
we defined a campsite as any area showing evidence of overnight use. Such
gvidence might include fire rings or cleared areas where tents or beds were
used. Where areas are so well developed that individual sites could not be
distinguished, sites were delineated on the basis of whether on any given might
separete parties would be likely to camp in each site, or in the case of larger
sites, whether or not difforent portions appear regularly to receive independent
use. Campsites in the Sequoia and Kings Canyon backcountry are
undesignated. They have evolved over 100 years of repeated use and minimal
management. They are thus widely dispersed and of vastly differing size and
character . ..

The Camp Area |nventory system designed in Sequoia and Kings Canyon NPs
uses eight visual criteria to evaluate quantitatively the level and extent of im-
pact in each backcountry campsite. The criteria reflect vegetation and soil
damage, as well as the degree of campsite development, without requinng
detailed mapping or measuring. Experience indicates that these eight factors,
along with measures of sita crowding and the distance to water, represent an
effective measure of campsite based backcountry impact.

The criteria used, rated on a five point scale include:

Density of Vegetation: A refative measure -of extent of vegetative ground
caver within the campsite as compared with similar unimpacted areas outside
the site.

Composition of Vegetation: A measure comparing the species compaosition
and relative abundance in the campsite 1o surrounding unimpacted areas.

Total Area of the Campsite: An estimate of the total area affected by tram-
pling directly associated with use in and about the site.

Barren Core Ares: An estimate of the area which, due to trampling, has been
completely denuded af vegetation. This usually corresponds ta the central ac-

Continued eon page 2

Human Impact lnventory and Backcountry Rehabilitation in Olympic
NP: Research and Its Application, by Edward Schreiner and Bruce B.
Moorhead. (This paper in its entirety, reprints of results, and a draft of a use
manual, may he had by writing the authors at Qlympic NP, 600 E. Park Ave.,
Port Angeles, WA 398362.)

Our purpose 1n this paper s 1o describe the human impact research in Qlym-
pic National Park and how we have applied this to management. We tried to
design a system that could: .

1. Provide a survey of backcountry impact over one million acres.

2. Be useful to non-research oriented people.

3. Allow evaluation and comparisan of backcountry conditions in different
areas of the park.

4. Quantify human impact so sites could be monrtored with time.

5. Be useful as a basis for making decisions on site management.

6. Describe patterns between human impact and ecological factors.

The method chosen uses an 8x10 inch “keysort” card with holes punched
along the margins. This allows analysis with or without a computer. The idea
was stimulated by the Code-A-Site system of Hendes and others (1976). Code-
ASite allows a survey of dispersed campsites in roaded areas although it also
can be used in the backcountry. The Human Impact Inventory (HII) system of
Otympic was intended for use in the backcountry and is mainly concerned with
the measurement of human impact and ecological parameters.

The HIl card includes sections for site description, human impact, vegetation,
and management recommendations. Procedure is to make a map of the camp
area showing trails, campsites, and prominent features and then to fill out one
card for each site. The primary measure of tmpact is eight ne intercepls
radiating along peints of the compass from the center of the campsite, The
distance to the first plant is recorded for each dine. The eight lines then are
averaged to provide a mean radius from which the area of bare ground is com-
puted based on a circie. The measurements are repeatable so that any large
change in campsite bare area can be detected. Photographs of each campsite
also are taken,

Results of our investigation show:

1. Impact generally increases as tree Canopy cOver increases.

2. Areas with an alder overstory are the most impact resistant of tho forested
communities in the park,

3. Areas with bedrock or large angular rocks near the surface are very sen-
sitive to impact.

4. Qur most sensitive forested areas are those with Pacific siiver fir in the
overstory canopy.

5 Impact in major camp areas varies from 15-3000 square meters of bare
ground.

These results have helped us tramendously in determining ways of minimiz-
ing impact in the Olympic backcountry, We now consciously shift use to those
areas where we know plant communities are the least sensitive to visitor use.
In high elevation areas, for example, visitors are being quided toward the less
sensitive grass or sedge dominated sites as opposed to those dominated by
tow shrubs.

An additional benefit to the work is that we are able to rank the conditions of
all backcountry areas and can thus set priorities for rehabilitation projects. kni-
tially we are attempting to restore all areas with greater than B00m? of bare
ground.

Backcountry rehabilitation in Dlympic has reached a stage where it could
almost be celled backcountry landscaped architecture. Once an area or site has
been selected, we try to recreate as far as possible the original conditons of
the site. In practice we attempt to advance the successional stage so that the

Continued on page 3















U.S. - China

argue for an active exchange program between the
National Park Service and the People’s Republic of
China. Such a program is likely to be a significant
part of a wider cultural exchange,for national parks
are important components to national identity,
cultural pride, and worldwide cooperation.
Longterm Information Exchange

During the reign of the Gang of Four, scientific in-
formation was not disseminated in China. Therefare,
most naturat resource agencies and universities are
in need of current scientific reports, publications and
so forth. This project would set up an on-going infor-
mation exchange on park-related research (biological
and sociall.

in addition, an exchange of experts is clearly called
for, Chinese scientists could be invited to work, train
and present papers in the U.S.,, and NPS scientists
could be loaned to the PRC for specdic research
projects. A similar program could be established for
resource management specialists.

Several of the design and engineering problems
facing Chinese parks are similar to NPS situations. A
sharing of experiences and exchange of professionals
would aid the Chinese in choosing among alternative
design selutions and would suggest innovative solu-
tions for American situations. Examples would be
the sewage disposal problems at Huangshan, and
the unique trail designs prevalent in Chinese parks.
Training Progrsm

There are no courses in outdoor recreation
management in China, although several universiies
are contemplating such a program. A special session
of the ranger skills course at Atright Training Center
could be comhined with academic training at an
American university. The University of |daho recently
had a Chinese professional studying wild'and recrea-
tion management in the coilege of forestry, wildlife
and range sciences; she briefly attended the ranger
skills course at Albright and found the combination
rewarding. Another alternative would be to provide a
traveling training program throughout China.

A Cooperative Science Program

The parklands of China and the U.S. represent a
natural laboratory for comparative research, match-
ing similar park ecosystems. In the case of parks
that serve as hiusphere reserves, this approach may
be useful in longterm monitoring of impacts.

A variety of other scientific studies present them-
selves — ecotogical description of park flora and
faura, aralyses of environmentat change due to
rapid development, sociolegical research concerning
visitor behavior, and so on,

The national heritage, the heauty, and the potential
of parklands in China suggest a sense of mission — a
worthy contribution on the worldwide scene to the
national park movement!

Southeast Asia Report

Napier Shelton, of WASD science and technology
publications, was an NPS absarver last October at a
meeting of the Association of Southeast Asian Na-

tions IASEAN}US. Business Council in Singapore.
Shelton and the meeting’s co-chairman, William E.
Franklin of Weyerhaeuser (Far East! Ltd, opened
discussion on the U.S. govermment’s concern for
tropical forests. Shelton distributed copies of a re-
cent interagency report to the President, “The
World's Tropical Forests: a Policy, Strategy and Pro-
gram for the U.S."” plus the recommendations from
the March 1980 UNEP meeting on tropical forests in
Nairobi. Franklin expressed willingness from the U.S.
side of the Council to provide technology for
reforestation in ASEAN countries — an affer warmly
received.

Shelton also met with Dr. Francis Ng, acting
deputy director for research of the Malayasian Forest
Research Institute near Kuala Lumpur, visited two
plantations near Malacca loil palm, rubber, and
cocoal, and talked with Dr. Boonsong Lekagul, the
80-year-old “father of conservetion” in Thailand. A
detailed tnp report, made by Shelton 10 the NPS
directorate, can be had by writing the author at the
Department of the Interier, Washington, D .C. 20240,

from WASO

NPS integrated
Pest Management

kditor’s Note: On Nov. 18-20, 1980, regional pest
control coordinators met in WASO with Division of
Natural Resources staff to review the pest manage-
mert program and proposed futura directions. Mike
Ruggiero provided this summary,

by Michael Ruggiero

Integrated pest management (IPM) can be describ-
ed as a systems approach to pest control that at-
tempts to maintain the density of pest populations
below specified injury levels. These levels may vary
in magnitude and purpose with regard 1o specific
management goals. For instance, a farmer may wish
to keep a bollworm population below a level that
will affect the yield of his cotton crop, 8 campground
manager may want to minimize the nuisance level of
mosquitoes, while a groundskeeper may wish to
maximize the aesthetics of a lawn by controlling the
dandelion population. Although the actuat density at
which a poputation becomes objectionahle might
vary with a particular situation, the general principles
of integrated pest management remain constant,

Probably the most important compaonent of socund
pest management is a monitaring program, Target
pest populations as well as their natural enemies
should be under constant surveillance. Only thus can
one establish levels at which treatmant is necessary.
Treatment should be based on a thorough review of
existing remedies and should be a combination of ef-
fective and the least threatening to humans or the
environment. Preventive, mechanical, biological,
cultural, chemical, or sociologica! tools can be used
singly or in comhination. Monitoring shoutd continue

- -

after treatment to evaluate effectivenass. As suc-
cessful IPM strategies are developed, educational
materigls should be developed te benefit others with
similar problems. In many cases if thought is given
To pest management before construction or develop-
ment begins, problems can be prevented.

Commitment to sound pest management with
mimimal use of chemical pesticides has long existed
in NPS, in management policies if not always in ac-
tual practice. Recently the Service has undertaken
new initiatives to implement this commitment,

Credt for a major jump in this direction goes to Dr.
Jamas Sherald of the National Capital Regian {NCR,
In coaperation with the Environmental Protection
Agency and the John Muir Institute, Sherald has in-
ltiated a three-year pilot urban IPM program. Signifi-
cant steps were made the first year in managing
some of the Service's commonest pests — mos-
Quites, Japamese beetles, rats, yellowjackets,
dandefions — through improved sanitation as we'l as
mechanical, cultural, and biclogical controts.

The principles and strategies developed from the
NCR microcosm could well form a basis for a ser-
vicewide 1PM implementation. The division of natural
resources at WASO currently is developing the
necessary administrative and informational base to
effect such 2 transition,

State of the Parks:
Current Position

On Oct 27 1§80 & & mema 1o Ms assocale dreclor for
science and technology and his chef of the natural resources divr
sign, PR Oirector Tobin announced establishment of a requonal
comimittee on threals 10 the parks lo be chaired by the deputy
regional direcior] caled for expanswon of interagency coniacts
ang COROEanon, ang made (esporsibelty assqrmenrts amed !
funding the research management and Tawlendnce acliines
associated wilh resource threals in such @ way as 1o avowd both
duphications and omissions. Ao Wauer prepared the following cap:
sule of “threals” history, from Congressional regquest 1o the cur
rent status of Serwwe response It s here presented as
framework for regional response action.

by Roland H. Wauer
Chief, Division of Natural Resources

In July 1979, the House Subcommitiee on National
Park and Insular Affairs requested that the National
Park Service undertake an overview of existing and
potential activities and forces, emanating both from
insice and outside park boundaries, which may be
damaging or threatening 1o the natural and cultural
resources of the National Park System. In response
to that request the National Park Service, in May
1380, submitted to the Congress the findings of a
study titled, *State of the Parks - 1380." The most
significant findings in this study were that: (1) virtual-
ly no park, representing all sizes and use categories
and types of ecosystems, was immune; {2) a surpris-
ing 75 percent of the 4,345 reported threats to park
resources had been classified by onsite park
observers as inadequately documented hy either
private or government research; and {3) the Service
must significantly expand its research and resources















Among the many interesting facts presented in this
book are data on the average number of cones per
tree 114,0008, seeds per cone (200 and seeds pro-
duced annwally per hectare (1,580,000L. Through the
use of an elevator, rigged after climbing an adjacent
tree, Aon Stecker was able to investigate carefully
the insects utilizing the crown of a 280 foot tall se-
quoia. He increased the known number of insects us-
ing giant sequoias as a host during some part of
their fife cycte from 20 to 143,

While the baok presents considerable data from
detailed experiments, the data are not always easy
1o extract. In addition to @ poor job of printing, the
arganization within many of the chapters could be
improved considerably, Similarly the overall design of
the study as well as the detailed methods are not
always clear or do not always relate wel to the
results, The discussion sections all too often repeat
the results without adequately discussing their
significance. While such deficiencies could have
benefited greatly from a professional editing they
should not detract from the value of the data
presented to park managers and interpreters.

Among their numerous conclusions the authors

Plant Restoration
At John Day
Studied

Richard Miller of the Oregon State University
rangeland resources program, has completed the
first year of a two-year study at John Day Fossil
Beds NM aimed at reestablishment of native vegeta-
tion. Prior to establishment of the Monument, the
area was heavily grazed by domestic livestock, and
numeraus exotic species such as cheatgrass and rus-
sian thistle were introduced. Miller hopes to deter-
mine practical methods for reducing competition
from exotics and returning the area to its earlier
plant populations. A final report is expected by
January 1, 1982. For Further informaton contact
Miller at {503} 754-3341 or Supt. Ben Ladd at (503}
5250721,

emphasize the important role fire plays in perpetuat-
ing the species and the need to remove concentrated
human activity from the sequoia groves.

Meetings and Symposia

“Dynamics and Mangement of Mediterranean-
type Ecosystems” is the topic of an intermational
sympaosium slated for June 2226 at San Diego State
University in California, with the National Park Ser-
vice as a co-sponsor. Dave Parsons, Sequoia-Kings
Canyon NP research scientist, wha is serving on the
technical committee, describes the symposium as “a
major effort to draw managers and scientists
together 1o discuss the latest information on this im-
portant subject.” Sessions will be of interest and
value 1o wildland managers, researchers, and others
concerned with management of the brushlands of
California and the southwestern U.S., the Mediterra-
nean Basin, central Chile, southern Australia, and
southern Africa. Attendess are invited to ask ques-
tions and contribute information, during discussion
periods and throughout the symposium as well.

John Dakes, former editor of the Mew Yark Times
and one of the founders of the Natwral Resources
Oefense Council, has 'ong held that the environmen-
tal movement needed a strong economic leg if it is
to stand alone and eventually make headway. A step
in this direction is being taken this spring at the
University of Louisvile in Kemtucky, where
economists, ecologists and systems analysts will
gather April 20-23 under the spansorship of the Inter-
national Society for Ecological Modeling. Featured
speakers will include llya Prigogine, Nobel prize-
winning chemist, economist Ken HBoulding,
mathematician Bernie Patton, systems ecologist H.T.
Odum, ISEM President Sven Jorgensen, and James

Grier Miller, author of the monumental “Living
Systems.” The implications for management of park
areas could be profound when ecological and
economic factors can be combined in one predictive
modsl.

Dave Butts, NPS chief of fire management, sta-
tioned at Boise Interagency Fire Center, delivered a
paper on fire and insect outbreaks in the national
parks at the Oecember 1980 meeting of Western
Forestry and Conservation Association in Victoria,
B.C. He pointed out the strong park paralfel with Na-
tional Forest System wilderness area management
with particular attention to the increasing “island”
effect produced in natural areas by intensitying
development of all kinds on surrounding lands—hoth
private and public.

The paper outlines pest and fire management
theory thased on NPS "Management Palicies, 1978")
and then reviews actual practices, using Everglades,
Big Thicket, Rocky Mountain, Grand Teton and
Yellowstone NPs s examples of the wide variety of
ecosystems and impinging conditions to be dealt
with. The wind-up deals with specifics of Glacier NP,
its current outhreak of Mountain Pine beetle, and the
impossible implications of prescribed natural fire and
prescribed burning.

In essence, the paper describes the NPS as con-
ducting a “real world” program in regard to pests
and fire. "It is not just ‘No Action’, ” Butts maintains.
“The underlying rationale is ong of ecologically sen-
sitive management.”

n

Some lodgepole pines retain seed inside resin-
coated cones until a fire passes, killing the tree
and opening the cones. Seeds fall onto nu-
trient-rich ash, resulting in a new generation of
lodgepole pine. This adaptive mechanism is
the result of evolulion in an environment
where fire has been present for many thou-
sands of vears.

Look What
We're Doing!

FIRE in the Pacific Northwest National Parks is
the titla of a visitor-oriented brochure to be published
this spring with park, regional and CPSU funds for
distribution at the four parks mentioned — Crater
Lake, Mount Rainier, Dlympic and North Cascades.
Jim Agee, research biclogist with the University of
Washington CPSU, saw a chance 10 betier prepare
visitors 10 enjoy the parks, to handle backcountry
challenges, and to understand park fire management
policies. He directed the project; Denison M. Rauw
prepared the text, Phylis Wood the graphics, and
Nadyne Snyder the layout and type design. One page
is reproduced here.

Agee also has three recent research papers oul:
“Issues and Impacts of Redwood NP Expansion” ap-
peared in Favirgnmental Management, 4 Bl pp.
407423, and two papers on fire in the Olympic
mountains have been published in the Proceedings
of the Sixth Meteorology Conference, April 22-24,
1986 in Seattle. The redwood article traces the
evolution of Redwood NP from its state park roots in






INFORMATION
CROSSFILE

TIPS For Forest Photographers is the name of
an exceflent book of guidelines for field photogra-
phers. Content, perspective, points of interest, action
- everything (well, lots of things, anyway}you need
10 know in order to “capture a moment in ime” and
make it live again — all are covered in this splendid
ittle publication. Newsletters lke Pacific Park
Science are intensely interested in getting research-
ers o start taking black and white photos as they
do research — the better to make explcit for the
non-expert the implicit usefulness of the findings. In-
formation on this free booklet, by RW. Neelands,
may be had by writing the U.S. Forest Service, 1720
Peachtree Road, N.W, Atlanta, GA 30309.

RESEARCH, a magazine of scholarship for the lay
reader, burst on the Fall 1980 scene with an out-
standing preview issue. In full color, with thoughtful
fayout and spectacular graphics, the magazine is con-
templated as a quarterly and “subscriptions and
additional copies are provided and available without
charge.” The preview issue deals with genetic trans-
fer of growth instructions, computer chemistry, the
“invisible” rale of women in shaping history, an elec-
tncal and chemical look at nerve processes, the
dismal failure of the dismal science {economics), and
maral standards as they apply to hig government,
big universities and big business. Eighteen book
reviews are contained in a “Sampler of Scholarship”
secton, and a sample of the liberal sprinkling of car-
toons is here reproduced. For copies, write to
William R. Kell, editor; 101 Pleasant St, S.E, Room
417, Minneapolis, MN 55455,

WESTERN FORESTER, issued nine months a
year, September through May, by the Society of
American Foresters, features a front page story on
Chinese foresters visiting the Pacific Northwest in its
November 1980 issue. The seven professional
foresters represented the Chinese Society of
Foresters and were the China portion of an exchange
of visits that saw a similar group from SAF touring
China eadier in 1380. Dean of Forestry Carl
Stoltenberg at Dregon State University hosted the
group for two days in Corvallis and in the field for a
lomk at harvesting methods; banquets and receptions
were held in Portland and Seattle and a day-long trip
1o Mt St Helens featured am early morning flight
arpund the mountain and four hours of viewing the
devastation in the Red Zone. Merle S. Lowden is
managing editor of Wastern forester, with head-
quarters at 1328 American Bank Bldg., Portland, OR
g7205; 031 224-8046.

SCIENTIFIC AMERICAN, January 1381, carries
two articles of interest to certain NPS personnel,
One "The Wild Gene Resources of Wheat” supports
the importance of gene pool preservation, a prime
function of world hiosphere reserves (20 of which
are focated within U.S. national parks). The other la
Science and the Citizen note) details the methodote-
gy by which China's Sichuan province is massively
converting to biogas as a major source of energy.

in the wild wheat gene article {p. 102), Moshe
Feldman and Emest R. Sears, note that failure 1o
conserve the primitive cultivated varieties of wheat
already has resulted in loss of a substantial reserve
of genetic variability, and conclude that “the restora-
tion and enrichment of the gene pool of the
cultiveted whests can be accomplished only by tap-
ping the vast genetic yesources that are to be found

“OKAY, LET’S SEE
NOW. WE'VE GOT
TWO UNDER
TOWNSEND,

TWO UNDER
BAILEY,

AND THE

REST OF YOU ARE
HERE IN THE NAME OF

_-a—.——-/

SCIENCE.”j
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in the wild relatives of the wheats.” A major publica-
tion, "The Value of Conservation of Genetic
Resources,” by Margery Oldfield, under NPS con-
tract, 15 slated for eventual publication by
NPSWASO. It will cover use and preservation of
genetic resources as two inextricably interselated
human activities.

Also deseribied in an SA newsnote is a “digester”
that produces a clean-burning gas, one half to three
fourths methane, that could make economic and
ecelogic sense in conjunction with the solar privies
now a warking part of the backcountry scene in
several NPS areas {see Oec. 1960 Zourer, p. 5. in
China the gas is vsed for burners, lamps, pumps and
motors, and experiments are in progress taward con-
verting the gas into a fuel to power small tractors. It
costs $14 for supplies 10 build a 10 cubic meter
cylinder. For a detailed description of how to build
the digester, including adaptations for different sail
conditions, see “Translation of a Bio-gas Manual,”
1979, 160 pp., $B.75, distributed for a British
publishing company hy 1.T.G. {914] 271-6500.

EARTHWATCH is both a publication and a tax-
exempt public charity, now 10 years old, that every
year recruits 1400 volunteers to work with scientists
in 40 countries. In its Winter-Spring 1960 issue,
Farthwatch describes two team research projects
that took place in August and December 1980, with
Charles van Piper 111, on leave from the University of
California, Davis CPSU, as |eader. Earthwatch voiun-
tears hecome acting team members and research
assistants and share part of the costs of the
research projects that engage them. Earthwatch may
be contacted at 10 Juniper Road, Box 127, Beimont,
MA 02178; {6171 489-3030.

FORESTRY RESEARCH WEST, in its November
1980 issue puts its elegant editorial finger on what
Pacific Park Science is all about — technology
transter. kn an article by Delpha Noble of the Inter-
mountain Forest and Range Experiment Station in
Dgden, UT 184401), technology transfer is defined as
"a continuous process with live circuits.” Noble
describes the dilemma faced by managers of Batho-
lith lands, pressured by various interest groups to
use the valuable resources, and yet “well aware of
the impacts of logging and road construction, and of
the consequences that can result from improper land
use practices.” Seventeen different studies are being
conducted under these major headings: engineering,
wildlife, soils, hydrology, entomology, ecology and
aesthetics Noble points out that “as various studies
are completed, the results are published for im-
mediate application by land managers, and nine re-
cent pub¥cations stemming from the Silver Creek
program are listed. The publication is available frea;
the address is 240 W. Prospect St, Fort Collins, CO
80526.



INFORMATION CROSSFILE

SCIENCE RECORD, a quarterly published by the
College of Science, Oregon State University, Cor-
vallis, OR 97331, carries in its Fall 1380 issue an ac-
count of Mount St. Helens investigations of Or.
Charles Rosenfeld, OSU geomorphologist. He has
been flying National Guard reconnaissance missions
in the Cascades since 1975 as part of a monitoring
study with the U.S. Geological Survey. The project
was designed to observe heat output of the Cas-
cades volcanoes. Radar was used to pierce the
plume during the March eruption and see what was
happening inside the crater. Dr. Rosenfeld’s efforts
now are directed toward understanding how the
land will recover from such a catastrophi impact. In
this “natural laboratory” just 150 miles from his of-
fice, he can now observe how hillslopes and drain-
age basins recover, and perhaps “formulate helpful
recommendations for those people who must decide
about reestatlishing roads, salvaging timber, manag-
ing forests and fish habitats.”

“The Valuation of Outdoor Recreation in a
Multiple-Use Forest” is the title of Research
Bulletin 28 by Kenneth C. Gibbs, Lewis Queirolo and
Craig Lomnicki of Oregon. State University's Forestry
School at Corvallis, 97331. Although it appeared in
November 1979, the bulletin presents a methodology
whosa usefulness to forest land managers is as cur-
rent as today. Basically, the study presents econom-
ics as a nowerful decision-making tool. Although the
study results are unique to the resource base analyz-
ed {northwest Oregon state forest lands, the pro-
cedures employed, the type of data required, and the
kinds of answers the technique can provide are
readily adaptable to different situations by changing
the mode!’s assumptions to reflect these other condi-
tions.

The August 1980 issue of Journal of Forastry car-
ried another Gibbs article, this one on *“Public
Campgrounds: Are Thev Profitabla?” A detailed
cost analysis on 111 SDA Forest Service camp-
grounds in the Pacific Northwest showed costs from
78 cents to $3.07 per recreation visiter day, depend-
ing on the level of campground development;
revenues ranged from 0 to 27 cents per day. Current
camper subsidies amount to $12 million in taxes an-
nuafly in this region alone — from $2.07 10 $22.27 per
average family 13.7 people per 24 hours).

OREGON WILDLIFE, in its December 1980 issue,
examines the Salmonid Enhancement Pragram (SEPI
in British Columbia in comparison 1o Oregon's pro-
posed STEP (Salmon Trout Enhancement Program)
— a proposal awaiting legislative action in the 1381
session. Oregon's STEP is comparable to the public
involvament portion of SEP, the other portions of
SEP such as hatcheries and stream clearance being
covered in the regular Oregon fisheries budgst. [n-
stallation of streamstde incubation facilities to hatch

saimon eggs, while failing to preduce increased
numbers of fish coming back into B.C. streams, has
had a thought-provoking side effect. “The citizens
who have been handling the eggs have now become
involved in looking at their streams and in examin-
ing what has been happening to the habitat,” writes
author Ron Shay. "Folks who are trying to hatch
eqgs become extremely irate if a great gob of silt
from roadbuilding smothers their eggs. Basically a
new awareness has evolved ... It has been
estimated that 85 percent of the value of the public
involvernent portion of the SEP program is its crea-
tion of public concern.” The article deals with “an
impossible managment situation — high productivity
through enhancement and low productivity because
we're wiping out or lowering the natural shock” at
the same time. One year earler, an article by Harry
Wagner entitled “Why the Wild Coho” made the
December 1979 issue of Oregon Wildife much
sought after by resource managers. That article
covers laws and policy, culture and aesthetics,
economics and biology, and states categorically that
“wild coho are more diverse genetically and are
better adapted — more fit for survival, growth and
reproduction in the stream and ocean — than are the
progeny of hatchery fish." Oregon Wildlife is pub-
lished monthly and circulated free; write Oregon
Wildlife, P.0. Box 3503, Portland, OR 97208.

WESTERN RSHERIES is a Special Interest
Pablication of Maclean Hunter, Ltd., and carries
similar kinds of articles. Their address is No.
202-1132 Hamilten St., Vancouver, B.C. VEB-252.

CORVALLIS GAZETTETIMES reported Jan. 7,
1381, that Audobon officials took a page from the
National Park Service book when a rare burrowing
owl was shot and hung on a fence in western Linn
county. Audohon Society board members are setting
up a reward fund, to operate like the fund set up
several years ago when a rare bighorn sheep was
killed at Lava Beds NM just south of Klamath Falls,
Oregon. The fund would be used to pay rewards to
persans who give law enforcement officials informa-
tion leading to arrests and prosecutions of those
responsible for shooting non-game birds and mam-
mals protected by state and federal laws.

LOG STRUCTURES, Preservation and Problem-
Solving is the title of a 120-page paperback, full of
detailed instructions for dealing with wood decay,
lonse chinking, leaking roofs and sagging floors — all
the difficulties inherent in log structures. Ninety-
three photos and 57 diagrams illustrate each step in
precise, do-able fashion. The book is $8.25 for
members of the American Association for State and
Local History, $10.95 to others, and can be ordered
fram the AASLH, 1400 Eighth Ave., S., Nashville, TE
37203,

"

Reviews of three books dealing directly with Na-
tional Parks are cantained in the [(ecember 1980
issue of Living Wilderness, published gquarierly by
The Wilderness Society, 1907 Pennsylvania Ave.,
N.W., Washington, D.C. 20006. National Parks: The
American Experiance, by Alfred Runte {Lincoln, Neb.,
University of Nebraska Press, 1979, 240 pp., illus.
$16.501 is reviewed by William C. Everhart and con-
siders the guestion “How altruistic was the creation
of our parks?” Preserving nature at the Golden Gate
is the subject of San Francisco's Wilderness Next
Door by John Hant with black and white photo-
graphs by Robert Sena and foreword by Cecil D. An-
drus {San Rafael, CA: Presidio Press, 1973, 160 pg.,
flus. $9.95 paper), and it is reviewed by Harold
Gilliam. Mountains Without Handradfs, the third book,
is subtitied “Reflections on the National Parks” and
is by Joseph L Sax {Ann Arbor: University of Michi-
gan Press, 1980. 152 pp., 310 cloth, $5.95 paperl.
Ron Tipton, the reviewer, calls the book “an excel-
lent statement of The Wilderness Society’s basic
philosophy regarding the management of our nation-
al parks.”

TVA's 1979 ANNUAL REPORT is a landmark
publication from the standpoint of honesty in ad-
dressing all sides of such tough issues as nuclear
energy, pesticides, forest and wildlife management
practices, coal mining, and the disposal of hazardous
wastes. The Report's seven chapters are entitled
energy, nuclear safety, enviranment, agriculture, land
use, recreation, and economic development. Full
coler graphics lend visual urgency 1o the Report's
powerful prase. Editor is Bill Sims. The popular ver-
sion is $1; write to the Treasurer, Tennessee Valley
Authority, Knoxville, TN 37902. Volume Il of the
Report includes financial and statistical information
and costs $2.

Research Umbrella
Covers DI and DA

A memorandum of understanding between the
Departments of Interior and Agriculture, signed on
Dec. 28, 1980, establishes an umbrella under which
seven specified bureaus INPS, FWS and BLM from
Dt and four forest and soil agencies from OA) will
cooperate in the conduct of research programs. Al
Greena of the WASO science and technalogy division
will coordinate implementation and should be kept
informed of all such regional interagency research.

* ¥



Vignettes

One of the most significant dilemmas for NP
management revolves around the idea of parks as
“vignettes of primitive America.” Central 10 the
dilemma is the fact that there is no such thing as “a
fixed world.” The nearest that management can
come to the vignetie idea is not reiniroduction of
conditions that may have held sway at same arbi-
trarly chosen time in the past, but rather the
perpetuation of the processes that represent “how it
would {ook if Eurpogans had not showed up.”

Fveryone knows that weather changes from day to
day and season to season. Less well understood,
even by scientists in the field, is the profound
changes in climate and all attendant conditions that
may stem from such phenomena as the 11-year sun
spot cycle and the 22-year Hale cycle fin which the
complex magnetic fields of the sun return to therr
starting polarity.)

A recent article by Walter Sullivan of the Mew York
Times descrbes intensive iree ring work being led
by Dr. Charles W. Stockton at the University of
Arizona, seeking to define the likelihcod of prolonged
and extreme drought for each of nine river basins in
the Western states. In assessing the impact of such
a drought, researchers are looking for signs of ex-
traordinary deviations from normal climatic behavior.
They have examined the resiliency of each water-
shed in situations of curbed water flow and have
found the Colorado River system to be “by far the
most vulnerable.”

Cores so far collected in the more western of tha
states under study reach back to 1600. The informa-
tion about conditions that prevailed over the past
400 years could be useful to park management in
determining how netural park areas would look
today it human intervention had not occurred {Scien-
tists and managers are working together 1o achieve
park specific prescriptions for restoring “historic”
vegetation sequences)

‘Addrtionalty, the vulnerabifity of the Colorado River
system and its increasing overexploitation sets up
warning signals for national park managers. In the
words of Dr. Stockton, “There is going to be a day
of reckoning.” Just how interested the public may be
in vignettes of primitive Amenca when the human
water supply for whole regions is affected remains
to be seen. Meanwhile, the most scientific and
enlightened management of natural parks can con-
tribute to the public understanding and vaiuation of
natural park areas in the overall ecological scheme
of things.

SUPERINTENDENTS" CORNER

From Herbert 8. Cables, Jr., Superintendent of
Gateway NRA.

I read the first issue of Pacific Park Science and
found it 1o be a most important effort. | was
especially interested because the interwoven
respanses of many different scientific disciplines are
at the foundation of Gateway NRA and undergird our
master plan. The accumulated scientific information
about our vanishing local natural resources, im-
pacted by urban sprawl and unplanned development,
provided the framework for creation of that plan.

Management decisions need a catalyst — in the
form of knowledgeable individuals responsible for
implementation af monitaring, data coflection and in-
terpretation, and sound resource protection regom-
mendatons. Few NPS Regions, let alone parks, have
such diversified expertise on their staffs. Here at
Gateway in our early development stages, it was the
Cooperative Park Studies Unit concept and the con-
crete help from CPSU's such as those at C.UN.Y.
and Rutgers University that helped provide much of
the information for basing management decisians.

In a recent paper, written with Natural Resources
Management Specialist John Tanacredi, fto be
reviewed in the spring issue), | discussed our coastal
management policy emphasis here at Gateway,
covering several management scenarios. Without
creditable and supportive scientific informatian, we
could have taken actions that would have incurred ir-
reversible long-term impacts on both natural and
cultural resources. My own feeling is that it is not
merely a matter of “mare or less” science today, but
instead a sense of “application” ... applying el
available scientific resources to specific management
problems i order to best serve the parks in our care
and the people who enjoy them. | look forward to
greater emphasis in the CPSU activities at Gateway.

From Rodd L. Wheston, Supervisory Nistorical
Architect, Rocky Mountain Regional Office

This office read with interest Vol. 1 No. 1 of PPS;
the Histaric Preservation Staff was particularly in-
terested in the Superintendents’ Corner. We have
been involved in log preservation research in this
Region for several years and are actively using epoxy
consolidation and patching techniques as an alter-
native 1o fungicides which we are viewing as not be-
ing environmentally safe.

Epoxy research, conducted by Dr. Harrison Goodal
and Renee Friedman, has provided for a substantial
savings in log structure stabilization projects and has
proven effective in dealing with some surface decay.
However, as a qualification, we are viewing epoxy
systems as basically a stopgap measure where
decay is retarded and the log is protected for a few
more years. Eventually these logs too will need to be
replaced. (See information crossfile.)

From Den Brown, Superintendent,
Isle Roysie NP

We were extremely pleased to see the first issue
of Pacific Park Science. It is timely that such a
publication is now available, given the necessity for
research and resources management in the parks.
The format is well suited to this type of publication
in that the technical information is put farth in a
readable manner, yet without the loss of content.
We suggest that you continug to leave out the strict-
ly technical aspects. In this light please continue to
give citationsireferences as to where copies of an
author's formal research publication on a particular
topic may be obtained. We wish you well in the
publication of subseguent issues.




HERE
is what we
HEAR

PPS Fsodback — Reaction was strong and
generous following distribution of our first issue. We
heard a couple of grumbles second and third hand,
and took careful note, but you'll have to send them
in writing or we can't print them. Here's what we
did get

“l am a NPS employee and recently read the first
issue of PPS with great interest. | am whole-
heartadly supportive of your efforts to stimulate an
exchange of scientific information. My only regret is
that your emphasis is regional rather than national.
The Service is in desperate need of improved
research and technology. | have enclosed a list of ad-
dresses of the USFS Forest and Range Expetiment
Stations and the USFS Equipment (evelnpment
Centers. They all maintain mailing lists for bulleting
of their recent publications and information on their
work, all free. It might be worthwhile running a
shart item to this effect in your next issue. 1 honestly
wonder how many NPS managers are aware of the
existence of these research units, let alone the infor-
mation they can provide.” Signed Gordon Olsan,
Hagestown, MO,

{Editor’s note: You ber t's wentwhile, and here is
the fist.}

Missouta Equipment Development Center, Ft.
Missoula, MT 53807; San Dimas Equipment Develop-
ment Center, 444 E. Monita Ave., San Dimas, CA
91773; Pacific Northwest Forest and Range Experi-
ment Station, 809 N.E. Sixth Ave., Portland, OR
97208; Pacific Southwest FERES, 1960 Addison St,
Berkeley, CA 94707; intermountain F&RES, 507 25th
St,, Ogden, UT 84401, North Central F&RES, Folwell
Ave., St. Paul, MN 55101; Nartheastern F&RES, 6816
Market St, Upper Oarby, PA 13082, Southern
FERES, Federal Bldg., 701 Loyola Ave., New Orleans,
LA 70113; and Southeastern FHRES, Post Office
Bldg., Asheville, NC 28802

On Dimosawrs - Ted Fremd, paleontologist at
Fossil Butte NM and Dan Chure, paleantologist at
Dinosaur NM, write: "We read with interest your
report of the first discovery of iguanodan dinosaurs
from Germany (Pecific Park Scierce 11):12), but
found the note potentially misleading. The impres-
sion given is that these dingsaurs are found in rocks
of the Devon farmation — over 300 million years old,
the implication being that these creatures were alive
300 million years ago. lguanodons are generally
Wealdon {Cretaceous) in age (115-135 million years
old}, and thus the reported age of the German ig-
uanodons would be surprisingly old. In fact, this
would make these relatively advanced dinosaurs the
oldest known dinosaurs by some B0+ million years.
In addition, they would be the only dinosaurs

discovered from the Paleozoic Era, and this would be
quite a scientific find,

While nat directly familiar with the geology of the
discoveries in Germany, we believe that an examina-
tion of another lguanodon discovery tan clear up
some of the confusion cancerning age. At Bernissart,
Belgium, some 30+ individuals of Iguanodon were
discovered in the late 1880s. The geology of this site
shows that these beasts are preserved in a filled-in
valley. This valley existed in the Cretaceous
[Wealden, but was carved into rocks some 300
million years old. Thus the dinosaurs and the
sediments that ultimately filled in this valley are
about 120 milion years old, NOT 300 million years
old. The rock pocket reported in your note is pro-
bably a valley or fissure fike the one mentioned
above, and 1the iguanodomts are most likely
Cretaceous in age and not the age of the Devon For-
mation. Claims of 300 million year old dinosaurs do
not seem warranted at this time.*

“Just a short note to tell you how much | enjoyed
the first issue of Pacific Park Science which just
passed across my desk, and to be sure to get my
name on the mailing list. It's very valuable for me in
terms of ‘catching up’ on what is going on around
the Region, and learning the availabifity of publica-
tions. The graphics and layout are particularly eye-
catching, and the format utilized would seem to aid
in effectively transferring scientific resuits.” Signed
Barbara Koth, Research Associate, University of
Washington, Seattle.

"Vol. 1 No. 1 of PPS looked good to me, except
that some of the bear drawings seemed a little cute.
Also I don't like the thick black border around many
of the drawings — reminded me of an obituary col-
umn. These are minor points, and on the whole |
was quite pleased.” Signed Doug Houston, Research
Scientist, Olympics NP.

4 think that Volume 1 No. 1 of PPS was excellent.
The job was putstanding and deserve commendation
afl around. | lqok forward to future issues.” Signed
Denny Fenn, Regional chief scientist, Western
Region.

“I recently read the first issue of your magazine
FPacific Park Scignce and enjoyed it very much.
Please add my name to your mailing list.” Signed
Randall Fong, NPS, Denver Service Center,

“Super pubtication! Please add me to your list.”
Signed Charles A. Salkin, Delaware Division of Parks
and Recreation, Dover.

“| have just received and am impressed by the Fall
1980 issue of Pacific Park Science. As a result | am
very interested in receiving future copies of this
publication. | am transferring from the Denver Serv-
ice Center 10 Grand Canyon NP in January 1981 as
Chie¥, Division of Resources Management. To insure
| do not miss future issues, please add my name and
the Grand Canyon address to your mailing list,”
Signed Larry A. May.

“| enjoyed receiving and reading the Fall issue of
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OSU Computer
Digests Data,
Cuts Costs

Ed Starkey, Project Leader of the Oregon State
University CPSU, recently campleted an analysis of
bitterbrush utilization at lava Beds NM. The monu-
ment 15 an important winter range for mule deer,
and levels of utilization have been recorded since
1963. However, no comprehensive analysis had been
made, largely because of the great volume of data.
Starkey entered the data into a computer at OSU
and for less than $150 abtained summary statistics
for the entire period of record.

Utilization was found to be extremely low {10-15%)
and there was no discernable trend. Therefore, 1
was recommended that the manitoring program be
suspenced indefinitely. Periodic surveys will be con-
ducted to determine whether more intensive moni-
toring programs should be reinitiated.

This analysis illustrates the cost effective support
which can be provided by university based science
programs. Park based environmental monitoring
often generates more data than can be conveniently
managed without the use of a computer. Generally,
neither computers nor statistical expertise are readily
avallable in small parks. Thus, data analysis and
management provide another linkage in the sym-
biotic relationship between CPSU's and Parks.

PPS. | believe this will be a valuable publication and
will serve a usefu! purpose.”

Donald E. Gardner, Research Scientist, Acting
Director, CPSU, University of HawaiiilManoa.

“Please put us on your mailing List. We will be
opening to the public for the first ime this spring.
Any catalogs, mailing lists, or other publications {on
energy, ecology, natural history, etc.) which you feel
would help us better serve andfor educate the public
will be greatly appreciated. | am the first ‘inter-
pretive specialist’ at an irrigation dam in Eastern
New Mexico. (Quite a change from the NPS! Any
suggestions?”

John Slevin, Park Technician, U.S. Army Corps of
Engineers, Albuquerque District, P.0. Box 345, Santa
Rosa, NM 88435

[Editor's Note: How about answenng this call for
interpretive materials, everyone???!)

“An NPS associate sent me a photocopy of several
pages of your initial edition of Pacific Park Science
and it apears to be an impressive entry. Keep up the
good work and please add me to your distribution
list.”

Francis R. Russ, Managing Editor, Fire Manage-
ment Notes, Forest Service, USQA, Washingtan, D.C.
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" Visitors Viewed

As Part of Parks

People as a legitimate part of National Parks — as
“value creators” who bring their expectations, their
attitudes, their hardware and their judgments into
park settings — this was the theme af visiting lec-
turer Donald R. Field on Jan. 13 when he addressed
the class on ecological aspects of park management
at Oregon State University.

Field quoted Yale Sociologist Wilkem R. Burch, Jr.,
in assigning the origins of natural resources to socie-
ty rather than to earth alone. Humans impute values,
and it is on this value basis that certain things take
on “resource” status, he said.

Field used National Parks as an example in describ-
ing the naturalness of people and the way human
values change over time. He cited Alfred Runte's re-
cent book National Parks: The Americarr Experience
to show how human perception of the NP System
has shifted our view of the resources the System
represents. At first there was the idea of something
scenic and wondrous, but essentially “worthiess” in
the economic sense ... a collectior: of sites that
waere interesting but of no particular social value.

Around 1376, recreation began to be seen as an
economic factor; hence, parklands became & recres-
tional resource. Then in the Sixties, the view of earth
from space put a planetary perspective around our
whaole world; the ecological values began to emerge
and parks suddenly became dichotomized. On one
side was the biclogical system, and on the other
were the NPS administration and the visitors, In
some arees people were excluded; in others, they
were superimposed on the “natural system.” it is
Field’s contention that people are as natural as the
systems they populate.

The emerging challenge to the National Park Serv-
ice and to society as a whole, Field suggested, is 10
look at parks as promulgators of change — places
where people’s evolving vatues and shifting views of
themselves are worked out in ways that allow new
insights. He cited studies that show visitor self-
regulation; in one case, on 3 single mile of beach,
five distinct user “populations” segregated them-
selves and co-existed with order and enjoyment for
all concered.

These distinct groups of LS. park users now are
being joined in large numbers by foreign visitors who
bring their own cultural tool kits and a different set
of values and habits. They 100 are having their im-
pact on the park resource and parks are beginning 10
reflect it. {The Japanese — one million of them last
year — like to travel to parks in large groups on

public transportation. Their sauna-before-dinner tradi-
tion, for instance, can completely deplete a hotel's
hot water supply at what, for the hotel, would be an
unusuat time.)

The changing place of population bulges on the
age scale is another significant straw in the park
management wind. Field pointed out that the heavy
use of back country areas may well taper off as the
post World War || baby boom becomes more and
more involved in making & living and eventually
maves on to genatric status. He predicted a possible
30 to 45 percent decline in back country use for
some parks by 1885-90 from the peak usage in 1976,
and pointed to a dramatic decline nationwide since
that year. Oregon and Washington, he said, might
not experience this tail-off, since the Pacific North-
west is one of the selective youthfuk growth regions
of the country.

Field deseribed the human ecologicat approach as
one that offers management an entire new dimen-
sion for comprehending - even predicting -
changes occurring in parks. Parks are best under-
stood, he suggested, by looking at them in relation
to their surrounding environs — such as examining
visitor recreation in relation to logging which may be
1aking place next door as part of the larger system.
Cutting policies, reestablishment of native fisheries,
access road-building, public transportation and ter-
minal services, all such things are maost useful as
information when considered in relation to the dif-
ferent user groups that exist as temporary “park
populations” and how those groups interact with
one another.
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in the Next lssue:

“The Yellowstone Elk: Some Thoughts on Experimental
Managemant,” Doug Houston; “Coastal Management at
Gateway NRA” Iwith food for thought for all urban coast
park sreasl, Herb Cables and John Tanacredi, "Resources
Management Plans ~ The Next Step,” Bill Supernaugh;
“Natural Resources Information System Development at
DSC," Maurice Nyquist, “"Management of Ripanan
Ecosystens on NPS Lands,” Roy Johnsen, “Scienufic
Management in Rocky Mountain Region,” Jim Thompson;
"Acid Rain,” Jay Gogue; and a close-up look at Jim Larsan
and Al Lovaas and their new jobs.

Reprinted by permmssor. = 1980 NEA. |-

ARE ALL VERY G%D, BuT
I‘.’% LIKgE TO GO INTo PURE RESEARCH
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