
Proceedings of the Chena Hot Springs Workshop 
January 24-27, 1989, Fairbanks, Alaska 

Strategies for Sustained Monitoring in Arctic and Subarctic 
National Park Service Units and Reserved Areas 

Marty Pea'le, RossKavanagh, Dale Taylor, and Charles Slaughter 

Natural Resources Report NPS/AR/NRR-93/20 

United States Department of the Interior • National Park Service • Alaska Region 



Proceedings of the Chena Hot Springs Workshop 
January 24-27, 1989, Fairbanks, Alaska 

Strategies for Sustained Monitoring in Arctic and Subarctic 
National Park Service Units and Reserved Areas 

Marty Peale, Ross Kavanagh, Dale Taylor, and Charles Slaughter 

Natural Resources Report NPS/AR/NRR-93/20 

May 1993 

National Park Service 
Alaska Regional Office 

Natural Resource Division 
2525 Gambell Street 

Anchorage, Alaska 99503-2892 



The Chena Hot Springs Workshop 

Contents 

Preface / v 

Introduction / 1 

The Initiative / 2 

Workshop Goals and Objectives / 4 

The Workshop in Perspective / 6 

Dale Taylor Alaska National Park Units / 7 
Boyd Evison Alaska National Parks in the National Perspective / 10 
Chuck Slaughter Alaska National Parks in the Global Perspective / 13 
Chuck Slaughter Inventory and Monitoring in Watershed Units / 18 
Robert Stottlemyer Quality Assurance in Inventory and Monitoring / 19 

Case Studies in Inventory and Monitoring / 24 

Gary Davis Channel Islands National Park / 25 
Wayne Martin Hubbard Brook Experimental Forest / 27 
Art McKee H.J. Andrews Experimental Forest / 28 
Ian Worley Glacier Bay National Park / 31 
Glenn Juday Research Natural Areas / 33 

Working Group Summaries / 34 

Air Quality and Climatology / 35 
Vegetation / 37 
Terrestrial Fauna / 39 
Freshwater Systems / 42 
Earth Surface Processes / 51 
Disturbance / 54 

iii 



Appendices / 58 

A. References / 59 
B. H.J. Andrews Sample Study Design / 61 
C. Water Resources Inventory and Monitoring Prototype / 62 
D. Inventory and Monitoring Questionnaire / 64 
E. Inventory and Monitoring Survey Results / 65 
F. Partial List of Earth Process Experts / 76 
G. Workshop Participants / 78 
H. Chena Hot Springs Workshop Agenda / 80 

Tables 

1. Basic Principles and Philosophy Guiding Long-Term Ecological Research (LTER) 
Program at H.J. Andrews Experimental Forest / 29 

2. Research Components of Long-term Ecological Research (LTER) Program at H.J. 
Andrews Experimental Forest / 29 

3. Species-Ranking Selection Criteria for Monitoring Program / 40 
4. Aquatic Resource Linkages to Other Disciplines / 43 
5. Summary of Inventory and Monitoring Survey, NPS, Alaska / 66 

Figures 

1. Location of National Park Areas in Alaska / 8 
2. Polar Projection Illustrating Alaska in the Context of the Circumpolar Arctic / 14 
3. Inventory and Monitoring Flowchart for Water Resources: 

a. Step 1 / 45 
b. Step 2 - Component Selection / 46 

iv 



Preface 

Much has happened since this workshop was held at Chena Hot Springs in 1989. The National Park 
Service has completed NPS-75, Guidelines for Resources Inventory and Monitoring. A national 
committee has been formed to direct this newly established program. Denali National Park and Preserve 
has been selected, through a competitive process, as one of four national parks nationally for development 
of a prototype monitoring program. A phased program will have monitoring activities established in all 
parks by the end of a ten year period. An inventory process will begin this year. 

The Chena Hot Springs Workshop was an opportunity for resource management specialists, park and 
academic scientists, managers, and administrators to discuss where we are in Alaska with an inventory 
and monitoring process, to examine case studies, and to discuss how we should proceed on these pristine 
areas of immense size. This document summarizes those discussions. 

A summary of park personnel, funding level, number of projects, and number and location of weather 
stations is included herein. This summary documents the resource management capability of each park 
in Alaska ten years after it was created or expanded with the passage of the Alaska National Interest 
Lands Conservation Act in 1980. That the inventory and monitoring program is timely and needed is 
illustrated by the fact that nearly every park listed baseline data as a primary need. 

Many people were responsible for making this workshop a success. I especially want to thank Dr. 
Charles Slaughter, Institute of Northern Forestry, U.S. Forest Service, Fairbanks, who originally 
suggested the idea and took a lead role in designing and carrying out the project. Regional Director Boyd 
Evison carried through with his long-time interest in inventory and monitoring by supporting the 
workshop and participating fully. All attendees are to be congratulated for braving an "Omega Block" 
frontal system which resulted in temperatures of 50 degrees below zero Fahrenheit and some of the lowest 
barometric pressures ever recorded over a wide area of Alaska and Canada.. 

The workshop and this final report were made possible through Cooperative Agreement CA 9700-8-8019 
between the University of Alaska Fairbanks and the National Park Service. 

Dale Taylor 
Special Projects Leader 

National Park Service 
Alaska Regional Office 

Anchorage, Alaska 
April 20, 1993 
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Introduction 

Management in any enterprise, be it a dog team, a mass transit system, a red salmon fishery, or a 
national park, requires information. The management of our national parks and preserves should be 
based on accurate information about those land units: Where are they? What resources do they embody 
(the inventory)? How and why do the attributes and resources of these units change over time (the 
monitoring)? 

Scientists and park personnel alike acknowledge that a remarkably wide diversity of conditions 
characterize arctic and subarctic environments. Nevertheless, those who are charged with studying and 
managing the resource recognize there may be merit in providing an umbrella framework within which 
monitoring and related research programs might proceed. 

The rationale for inventory and monitoring of physical, biological, and chemical processes and rates in 
ecosystems and landscapes comes from many quarters. Research in natural resources often includes a 
strong monitoring component (Likens 1983). The National Science Foundation's Long-Term Ecological 
Research program (Callahan 1984), which now includes two Alaskan sites, has emphasized the scientific 
need for properly designed monitoring systems. Current attention to questions of global climatic change 
and the developing International Geosphere Biosphere Program (Malone and Roederer 1985; ICSU 1985, 
1988) has placed strong emphasis on high latitude regions in terms of both sensitivity to change ("early 
warning systems") and exacerbating change through feedback mechanisms involving sea-ice cover, 
seasonal snowpack and terrestrial albedo alterations, and Arctic Basin and global circulation patterns. 
A significant portion of the International Geosphere Biosphere Program focuses on the high latitude 
regions of North America (Eddy et al. 1988) and stresses the role of long-term monitoring and research. 

"... call together experts as needed to get this off to a 
good start, and ... move ahead with the workshops 

and meetings necessary for this important beginning." 

In 1987, Associate Director for Natural Resources and Research Dr. Eugene Hester and Alaska Regional 
Director Boyd Evison spearheaded NPS personnel who collaborated with dedicated field researchers from 
many entities and disciplines to prepare a Draft Natural Resources Inventory and Monitoring Initiative 
(1987). NPS Director Mott encouraged Hester to "call together experts as needed to get this off to a 
good start" and to "move ahead with the workshops or other meetings necessary for this important 
beginning." 

1 



The Initiative 

The National Park Service is in a unique position to provide lands and resources for inventory and 
monitoring activities. NPS lands have been set aside into perpetuity to preserve and protect specific 
unique resources. These parks, preserves, monuments, and wild and scenic rivers comprise the "gold 
standard" against which human activities and impacts are to be measured. 

Toward this end, the National Park Service Draft Natural Resources Inventory and Monitoring Initiative 
(1987) established that: 

"It is the policy of the National Park Service to assemble baseline inventory data describing the 
natural resources under its stewardship, and to monitor those resources forever, [in order] to detect 
or predict changes that may require intervention, and to provide reference points to which 
comparisons with other, more altered parts of the home of mankind may be made." 

The introductory text of the Initiative states: 

"The National Park Service is responsible for management of natural resources in a manner that 
conserves them unimpaired for future generations. It is essential, therefore, that park managers know 
the nature and conditions of the resources under their care, have the means to detect and document 
changes in those resources, and understand the forces driving those changes. With parks increasingly 
surrounded by altered environments and experiencing externally caused impacts on park resources, 
and with growing awareness of the effects of human activities within the parks, natural resource 
baseline inventories and subsequent monitoring are an essential basis for park management. 

"// is essential, therefore, that park managers know 
the nature and conditions of the resources under their 
care, have the means to detect and document changes 
in those resources, and understand the forces driving 

those changes." 

Simply put: To determine appropriate management actions, we must know what resources we hold 
in trust, how they change over time, and how those changes are related to human activities. 
Inventory and monitoring are essential to determine our fidelity to, or deviation from, desired 
resource conditions; to assess the impacts of human influence; to direct management intervention; and 
to measure the subsequent success or failure of that intervention.... 

In a very real sense, Inventory and Monitoring may be the most important legacy the Park Service 
can provide American conservation. Probably no ecosystem on earth remains totally unaffected by 
modern human activities. However, in a world in which wild places have become few and precious, 
knowledge of the composition and functioning of relatively unaltered wild systems has likewise 
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become invaluable. The information collected in this program must underlie any fundamental 
knowledge of those systems." 

Dale Taylor 
National Park Service 

Alaska Regional Office 
Anchorage, Alaska 
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Workshop Goals and Objectives 

In 1988, the National Park Service, Alaska Region, affirmed that management of its units could benefit 
from a coordinated strategy and philosophy of long-term monitoring. Such a strategy might provide 
regionwide monitoring objectives and research designs, and in some cases, common field techniques for 
arctic and subarctic park units and reserved areas. 

Toward this end, the Service provided support (RFP-88) for The Chena Hot Springs Workshop: 
Strategies for Sustained Monitoring in Arctic and Subarctic National Park Service Units and Reserved 
Areas. The workshop focused on terrestrial and freshwater systems and terrestrial/aquatic ecotones, 
drawing on the experience of federal, state, private, and academic investigators with expertise in a broad 
spectrum of disciplines, from within and outside the NPS. 

"... while each unit is unique, there are significant 
opportunities for sharing concepts, approaches, and 

techniques in inventory and monitoring." 

Goals 

1. To provide a comprehensive framework within which monitoring and related research programs may 
proceed in the national parks, preserves, and reserved areas of Alaska. 

Objectives 

1. To summarize existing monitoring programs; 

2. To evaluate case studies of successful and unsuccessful monitoring programs, both in Alaska and 
from other locales; 

3. To evaluate NPS monitoring needs and goals for the arctic and subarctic; 

4. To examine possible common elements of monitoring and inventory in arctic and subarctic units; 

5. To place Alaska NPS needs and goals in a national and circumpolar context of societal and scientific 
needs; and 

6. To draft regionwide guidelines for inventory and monitoring including a strategy for implementation. 
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Results 

The workshop has been successful in meeting the first five of these objectives. The Workshop in 
Perspective reviews concepts, objectives, and applications of those practices on National Park Service 
units in general and in Alaska specifically and places our work in regional, national, and global contexts. 
Appendix E summarizes existing monitoring programs in Alaska NPS units. Case Studies in Inventory 
and Monitoring includes the observations of principal investigators from Alaska and various units from 
across the United States, including Hubbard Brook Experimental Forest in New Hampshire, Channel 
Islands National Park in California, and H.J. Andrews Experimental Forest in Oregon. Six Working 
Group Summaries document participants' discussions of monitoring needs common to Alaskan park 
units. They address the following technical areas: air quality and climatology, vegetation, terrestrial 
fauna, freshwater systems, earth surface processes, and disturbance effects on land use. 

While the workshop did not provide adequate time to meet the final objective, it did provide the technical 
basis for formulation of an implementation strategy for Alaska. 

Perhaps equally important, the workshop provided an opportunity for resource managers from all Alaska 
region NPS units to meet on a common footing, explore common problems, and affirm that while each 
unit is unique, there are significant opportunities for sharing concepts, approaches, and techniques in 
inventory and monitoring. 

Charles W. Slaughter 
Institute of Northern Forestry 

U.S. Forest Service 
Fairbanks, Alaska 
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The Chena Hot Springs Workshop 

The 
Workshop 

in 
Perspective 
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Alaska National Park Units 

Few places in the world can equal the opportunity and the promise of an inventory and monitoring 
network offered by National Park Service lands in Alaska. The Alaska National Interest Lands 
Conservation Act of 1980 (ANILCA) increased the number of national parks, preserves, and monuments 
in Alaska from five to 23 which embrace an area of 53 million acres. 

Alaskan NPS units have significant scientific, scenic, historic, cultural, archeological, geologic, 
wilderness, recreational, and wildlife values and resources. These lands (Figure 1) represent a variety 
of arctic and subarctic ecosystems, ranging from the mountains of the Brooks Range in Gates of the 
Arctic National Park; to glacial terrain in Kenai Fjords, Wrangell-St. Elias, Denali, Lake Clark, and 
Glacier Bay National Parks; from volcanic landscapes in Katmai and Lake Clark National Parks, and 
Bering Land Bridge and Aniakchak National Preserves; and to pristine watershed systems in Lake Clark 
and Katmai National Parks and Noatak National Preserve. Unique park ecosystems include the sand 
dunes of Kobuk Valley National Park and the ancient terrain of the Yukon-Charley Rivers National 
Preserve. The only NPS lands underlain by permafrost are located in Alaska. 

Because many Alaskan parks and preserves are vast and remote, park values are not well known. While 
some information is available from ANILCA studies, basic inventories are still badly needed simply to 
identify resources. 

"Monitoring for changes in these extreme systems 
may not only provide early warning of changes but 
may also indicate the potential magnitude of those 

changes." 

Our park units may be remote, but they are not immune to man-caused changes. NPS management must 
meet the mandate of conserving natural resources unimpaired for future generations, while providing for 
continued subsistence hunting, fishing, and trapping within many units, for sport hunting in national 
preserves, and for sport fishing in all units. Monitoring is particularly important, as activities allowed 
within parks such as sport and subsistence hunting, fishing, and some mechanized travel, have the 
potential to cause significant changes. 

Furthermore, man's capacity to alter the environment on a global scale has increased dramatically. Arctic 
and subarctic environments may be particularly susceptible to global changes, as they are extreme 
environments located in precisely the northern areas where major climate change is predicted to occur. 
Monitoring for changes in these extreme systems may not only provide early warning of changes but may 
also indicate the potential magnitude of those changes. 
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For all these reasons, whether we consider Alaska's national parks, monuments, and preserves as unique 
individual units or portions of a whole system, they are undeniably fertile study areas for monitoring 
changes on local, regional, and global levels. 

Dale Taylor 
National Park Service 

Alaska Regional Office 
Anchorage, Alaska 
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Alaskan National Parks in the National Perspective 

The most serious threats to the National Park Service are ignorance, impatience, macho management, and 
the acceptance of ignorance. Before delving into these skeletons in the National Park Service closet, 
however, it might help to explain what the Service, and the system we manage, are supposed to be about. 

By passage of the act of August 25, 1916, Congress created the National Park Service to "promote and 
regulate the use of federal areas known as national parks, monuments and reservations; "to conserve the 
scenery, the natural and historic objects, and the wild life therein; and to provide for the enjoyment of 
the same in such manner and by such means as will leave them unimpaired for the enjoyment of future 
generations." 

"Now, you don't 'conserve ... wild life' 
and leave it 'unimpaired' 

without protecting ecosystem integrity." 

Now, you don't "conserve ... wild life" and leave it "unimpaired" without protecting ecosystem integrity. 
Of course, every ecosystem of any real size on earth has been at least somewhat altered by modern, 
technological humankind. Nevertheless, NPS units are the most extensive ecosystems in America for 
which the basic purpose is to keep intact their ecological integrity. As such, they have become 
enormously important (and become more so every day) as benchmark areas. They are a kind of gold 
standard, even if only 22 carat, by which to judge the effects of human activity on the global ecosystem 
that is the home of humankind. 

In 1988, following a season of extensive fires, the National Fire Panel was called to evaluate fire-
management practices on park and wilderness lands. As that Review Team reaffirmed, man is pan of 
nature, but parklands were clearly set aside as places in which wildness, natural conditions as free as 
possible from techno-human impacts, is a fundamental purpose. So parks are managed to hold these 
impacts to a minimum, even while providing for "use." The alternative, carried to its logical conclusion, 
would be a constantly sliding scale in which anything goes and benchmark values are squandered. Where 
wild naturalness exists, we are obliged to protect it. Where it's been impaired, we must learn how it's 
been impaired and then manage to compensate for that, if we can. 

"Where wild naturalness exists, we are obliged to 
protect it. Where it's been impaired, we must learn 

how it's been impaired and then manage to 
compensate for that, if we can." 
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As ecosystem managers, the Service has labored for years in ignorance, by and large -- ignorance of 
exactly what our systems comprise, how their components function, interrelate, and change over time, 
and how those changes relate to human activities. 

We made a good start in George Wright's time, the 1930s, but that fizzled when he was killed in an 
automobile accident. What comparable scientific vision we have had since then has been regularly 
frustrated by a lack of understanding on the part of management and a concomitant lack of support, not 
just in terms of money, but also willingness to provide a good working environment for research in the 
parks. 

Managers have sometimes recognized the need for science on which to base management actions. But 
we are an impatient lot, and we don't like to be seen as indecisive. This is what I mean as "machismo." 
The fact is that it often takes more courage to "do nothing" because there isn't enough information than 
to "do something." Either requires a decision, conscious or otherwise. 

"In fact, it is only in the Alaska parks that the 
Service has its one remaining substantial chance to 

'do it right the first time' as managers." 

Machismo and, admittedly, necessity born of grossly inadequate funding and/or excessive pressures, have 
also put us for years in a mode of never getting around to any but the most obvious and immediate 
management-related research. Nationwide priorities have actually pushed studies to the bottom of the list, 
if they didn't promise "an answer" within two years and a "solution" by management action in the third 
year. "Basic research" came to mean anything that didn't make such promises, and it was not only 
neglected; in some cases it was openly scorned. 

You can imagine how much attention this left for inventory and monitoring. Even when it was first 
thought of, it was shunted aside by managers, because it wouldn't produce "results" soon enough, and 
by academics (from whom certain amounts of gratis research trickled in with little or no NPS help) 
because it was unexciting and of no real publication value. We fell into the habit of accepting ignorance 
of the most fundamental facts about the places for which we are responsible. 

In just the last three years, some concerted attention has been given to the need for a Servicewide 
inventory and monitoring program, with consistent goals and methods, and with regional and park 
programs developed to meet specific needs. This workshop is but one of the tiny handful of efforts 
generated by the pittance allotted to this cause Servicewide. 

This is what we need to develop an inventory and monitoring program: we need to sort out what to 
measure and upon which components to concentrate our attention. It may be expensive to develop the 
necessary information base, but it's too often incomprehensibly more expensive to have to go in and try 
to make things "right" after ill-founded decisions and actions have thrown things badly out of kilter. 
Inventory and monitoring is our best insurance against accidents and bankruptcy in the future. 
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The success of this workshop is tremendously important to us. During the days of the d2 [ANILCA] 
battles, the cry was "this is the last chance to do it right the first time," that is, to create parks and 
refuges from unspoiled lands. In fact, it is only in the Alaska parks that the Service has its one remaining 
substantial chance to "do it right the first time" as managers. 

Boyd Evison 
Regional Director 

Alaska Region 
National Park Service 
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Alaska National Parks in the Global Perspective 

To do a comprehensive job of placing Alaskan parks squarely in the global perspective would take 
someone with much more knowledge and experience than I have. In all humility, what I wish to do is 
reinforce what we already know - that Alaska's national park units must rightly be recognized as 
important and unique in Alaska and in the United States. They should also be perceived and used in the 
broader context of circumpolar, indeed global, questions and problems. 

Time Magazine's January 1989 focus on the planet illustrates the growing awareness of global problems, 
be they overpopulation, solid waste disposal, or climatic warming. 

With regard to climatic change, there is general agreement that polar regions - our front and back yards -
- will react earliest and perhaps most dramatically to global warming. The recent University Center for 
Atmospheric Research document, Arctic Interactions, points this out and proposes an arctic focus for 
initial North American actions in the International Geosphere Biosphere Program (IGBP). 

Long-term monitoring, properly designed and executed, is vital to determination of trends in climate, 
atmospheric and landscape pollution, and ecosystem response. Is there global warming? Is there regional 
warming? Is there radionucleotide accumulation in plant or animal tissues? Is there a net carbon loss 
from specific landscapes such as peatlands? If so, how much and how fast, and so what? 

You know how many of us view Alaska provincially as the largest state, or in a regional context at the 
center of our thinking. We refer often enough to "Alaska and our neighbors." A polar map projection 
provides a different, circumpolar viewpoint (Figure 2) emphasizing that the landscapes, the environmental 
systems of Alaska, are represented around the pole. 

"Is there radionucleotide accumulation in plant or 
animal tissues? Is there a net carbon loss from 

specific landscapes such as peatlands? If so, how 
much and how fast, and so what?" 

With this in mind, many of us are now striving for a more adequate understanding, and better 
stewardship, of these landscapes and ecosystems, through communication and collaboration with scientists 
and resource managers of these circumpolar lands. 

Opportunities for just such cooperation are improving every year. One example is the December 1988 
Conference of Arctic and Nordic Countries on Coordination of Research in the Arctic in Leningrad, which 
provided an unprecedented forum for scientists from all northern countries to discuss common problems 
and opportunities for cooperation. 
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