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Foreword

This report was undertaken in accordance with the Policy Guidelines of the National Park
Service promulgated by the Secretary of the Interior on June 18, 1969. Point 8 of those
Guidelines reads as follows:
The National Park System should protect and exhibit the best examples of our great
national landscapes, riverscapes and shores and undersea environments; the processes
which formed them; the life communities that grow and dwell therein; and the important
landmarks of our history. There are serious gaps and inadequacies which must be
remedied while opportunities still exist if the System is to fulfill the people’s need always
to see and understand their heritage of history and the natural world.
You should continue your studies to identify gaps in the System and recommend to
me areas that would fill them. It is my hope that we can make a significant contribution
to rounding out more of the National Park System in these next few years.

The Secretary’s Advisory Board on National Parks, Historic Sites, Buildings, and
Monuments considered this and a companion study of history themes at its 62d semiannual
meeting, April 20-23, 1970, and recommended their approval by the Secretary of the
Interior as establishing “valuable guidelines for further evolution of the National Park
System Plan and a useful framework within which to present plans and priorities to the
Bureau of the Budget and the Committees of the Congress for expansion of the National
Park System.” These guidelines are not a formal program for the acquisition of specific
natural properties.

The recommendations of the Advisory Board were approved by the Secretary on June
10, 1970. “Part I, History” is published as a companion volume.

George B. Hartzog, Jr.
Director, National Park Service
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Significance of regional themes

Natural History Themes
and Natural Regions

The significant natural, scenic, and scientific heritage of the
United States of America should be represented ultimately in a
completed National Park System. The questions have long
been asked as to what a completed system means, what criteria
can be used to define the contents of such a system, and what
constitutes significance. Answers to such questions are fun-
damental in producing a realistic plan of what the National
Park System should contain, and it is toward this end that the
following analysis is made. The use of themes, or categories of
natural phenomena, and regions, among which the theme
characteristics differ significantly, are the essential aspects
around which the study is made.

The analysis and categorization of the natural phenomena of
the United States are efforts to organize these phenomena into
a system of natural history themes having their bases in ob-
servable physiographic and biological features. Such a system
should form a matrix into which present and future ideas,
concerning natural history themes, may be incorporated.

The physiographic and biologic features of the country tend
to be regionally oriented, thereby providing an opportunity to
divide the country into relatively homogeneous areas or natural
regions (figures la, b, c). These regions, based largely on
Fenneman’s (1928) classic physiographic divisions, give pri-
mary consideration to the geologic histories, structures, and
landforms, which in turn influence considerably the climates,
soils, vegetation, and animal life associated with the regions.

The natural history themes, in their broadest definitions,
are a series of categories encompassing essentially all the
natural phenomena of the country. Any major theme varies
throughout its natural range and these variations generally
become significant from one region to another. For example,
the boreal forest theme is characterized differently in each
region where it occurs—such as in the Middle Rocky Moun-
tains where it is characterized by Engelmann spruce, subalpine
fir, lodgepole pine, and white bark pine; in the Southern Ap-
palachian Ranges by red spruce and Frazer fir; and in Interior
and Western Alaska by white and black spruce. Each signif-
icant natural history theme within a natural region is called a
regional theme. A single natural region may have as few as six
or as many as 18 regional themes.

Each regional theme is described in the text of this report.
The great complexity of each theme within each region can
only be hinted at in this document and the summarizing state-
ments identify only some of the more prominent aspects.

In the descriptions of ecosystems, conspicuous plants and
important aquatic animals are used as “indicator species,”
which imply the presence of associated organisms of the
ecosystem.

Information relating to significance of regional themes and
adequacy of representation within the National Park System is
summarized on a master chart (figure2).

Each regional theme is analyzed to determine the significance
of the theme within the region (irrespective of representation
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Adequacy of representation
in National Park System

Significance and representation

in the National Park System). A regional theme of prime sig-
nificance, such as the Plains, Plateaus, and Mesas within the
Great Plains Natural Region, is given a value of 2. Within the
Great Basin Natural Region, plains are significant but not of
prime significance and receive a value of 1. Within the Cas-
cade Range Natural Region, plains have little or no significance
and are assigned a value of 0, which on the master chart ap-
pears as a gray square and receives no further consideration.

For each theme having some or prime significance within the
region, further analysis indicates the adequacy of representa-
tion within the National Park System. A regional theme such
as Eastern Deciduous Forest in the Appalachian Range Nat-
ural Region receives adequate representation within the Na-
tional Park System (NPSystem) and is recognized on the
master chart by a green square. Some representation in the
NPSystem describes the representation of this forest theme in
the Interior Highlands Natural Region and is illustrated by a
yellow square, and for further contrast, the Eastern Deciduous
Forest has little or no representation in the NPSystem in the
Gulf Coastal Plain and is represented by a white square.

Numerical values are assigned to each regional theme de-
pending upon the significance of the theme within the natural
region and the adequacy of representation of the regional
theme within the National Park System. All values are qual-
itatively derived and reflect the professional concensus of the
authors and their consultants. The major factors considered
are the quantity, quality, diversity, and uniqueness for each
theme. The seven different possible combinations are listed
below:

0 Theme: has little or no significance in region
Theme:

0 a) haslittle or no representation in NPSystem

1 b) hassignificance (but not prime significance)

in natural region

Theme:
0.5 a) has some representation in the NPSystem
1 b) has significance (but not prime significance)

in natural region

Theme:
1 a) is adequately represented in NPSystem
1 b) has significance (but not prime significance)

in natural region

Theme:
0 a) has little or no representation in NPSystem
2 b) has prime significance in natural region



Using combined values
for significance and
representation

Identifying gaps in the
National Park System

Theme:

1 a) has some representation in NPSystem

2 b) has prime significance in natural region
Theme:

2 a) hasadequate representation in NPSystem

2 b) has prime significance in natural region

To phrase it another way, the numerical value or “fraction” is
the ratio of the value of representation in the NPSystem to
value of the regional theme.

Although the values are not statistical equivalents, there is
some value in treating them so. By summing horizontally the
numerals representing the significance of the themes within the
region, a total theme value for the region is attained. Similarly
summing the numerals for adequacy of representation of the
regional themes within the NPSystem, gives a total represen-
tation value. By dividing the total possible points available
in the region into the total points for representation in the
NPSystem, the adequacy of natural region representation in
the NPSystem is derived. For example, the totals for the
Appalachian Ranges Natural Regionare2 + 1+ 1+ 1+1
+1+1+ 2+ 1+ 1= 12 possible points in the region;
representation in the NPSystemis1 +1+0+05+0+0
+1+2+0+1=6.5;6.5divided by 12 = .54 or 54
percent. After doing this for all regions, it becomes readily
apparent that some regions are much better represented than
others. Figures 3 and 4 and table 1 summarize this informa-
tion for all regions.

By summing vertically on the master chart, similar values
are obtained for Adequacy of Natural History Theme Rep-
resentations in the NPSystem. (See figure S and table 2 for
summaries. )

A major gap in the National Park System is identifiable as

(1) a natural region having poor representation in the
NPSystem (table 1); (2) a natural history theme having poor
representation in the NPSystem (table 2) or (3) a regional
theme having prime significance and little or no representation
in the NPSystem (table 3). All National Park System gaps, of
varying degrees of significance, appear on the chart (figure 2)
as white and yellow squares.

It should be noted that a single new park might provide
adequate representation for many themes and in so doing
provide a more ecologically complete and manageable unit.

For example, a single park in the Great Basin encompassing a
single mountain range (such as the Snake Range, Deep Creek
Range, or Ruby Mountains, and immediately surrounding
lowlands might provide adequate representation for 12 of the
16 unrepresented themes and thus raise the regional thematic
representation of the Great Basin Natural Region from 11
percent to 78 percent.
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Figure 1b.

Outlying Areas

of the United States in the Caribbean
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Figure 1c. Outlying Islands of the United States in the Pacific
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Figure 2. Regional Theme Master Chart
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Figure 3. Natural Regions Representation in the National Park System’
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Figure 4.
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Figure 5. Adequacy of Natural History Theme Representation
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Table 1.

100%
94%
90%
89%
86%
86%
84%
78%
72%
71%
71%
70%
63%
56%
54%
54%
53%
45%
34%
29%
24%
21%
17%
16%
12%
10%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Ranking of Natural Regions by adequacy of
representation within the National Park System

Virgin Islands

Cascade Range
Chihuahuan Desert~Mexican Highland
Sierra Nevada

Northern Rocky Mountains
Mohave-Sonoran Desert
Middle Rocky Mountains
Colorado Plateau

Interior Low Plateaus
Southern Rocky Mountains
Superior Upland

North Pacific Border
Florida Peninsula

Pacific Mountain System, Alaska
Appalachian Ranges

Island of Hawaii

Maui

Interior Highlands

Great Plains

New England— Adirondacks
South Pacific Border
Atlantic Coastal Plain

Gulf Coastal Plain

Central Lowlands
Columbia Plateau

Great Basin

Wyoming Basin
Appalachian Plateaus
Piedmont

Interior and Western Alaska
Brooks Range

Arctic Lowland

Oahu

Kauai, Niihau
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Caroline Islands

Marshall Islands

Guam

Samoa
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Table 2. Ranking of Natural History Themes by adequacy
of representation within the National Park System

Landforms
75% Hot water phenomena
59% Works of volcanism
56% Caves and springs
50% Works of glaciers
47%  Sculpture of the land
44% Mountain systems
43% Eolian landforms
43% River systems and lakes
42% Seashores, lakeshores, islands
30% Cuestas and hogbacks
25% Plains, plateaus, mesas
18% Coral islands, reefs, atolls

Geologic history

78%  Precambrian
44%  Mississippian-Triassic
34% Permian-Cretaceous
33% Paleocene-Eocene
21% Cambrian-Early Silurian
15% Oligocene-Recent

0% Late Silurian-Devonian

Land ecosystems
80% Pacific forest
67%  Chaparral
60% Boreal forest
56% Desert
44% Dry coniferous forest
40% Tundra
31% Tropical ecosystems
30% Grassland
27% Eastern deciduous forest

Aquatic ecosystems
39% Lakes and ponds
37% Streams
24% Marine environments
24%  Estuaries
20% Underground ecosystems
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Table 3. Most significant Regional Theme gaps in the
National Park System
[Determined by those regions having themes with value of 2
and little or no representation in the National Park System.]

Plains, plateaus, and mesas
Great Plains

Central Lowlands

Interior and Western Alaska
Artic Lowland

Mountain systems

Great Basin

New England— Adirondacks
Brooks Range

Sculpture of the land
Columbia Plateau
Kauai

River systems and lakes
Central Lowlands

Gulf Coastal Plain

Interior and Western Alaska

Works of glaciers
Brooks Range

Coral islands, reefs, atolls
Leeward Islands

Puerto Rico

Guam

Trust Territories (3)
Samoa

Paleocene-Eocene
Wyoming Basin

Oligocene-Recent
South Pacific Border
Interior and Western Alaska

Tundra

Interior and Western Alaska
Brooks Range

Arctic Lowland
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Boreal forest
Interior and Western Alaska

Eastern deciduous forest
Appalachian Plateau
Atlantic Coastal Plain
Gulf Coastal Plain

Grassland
Central Lowlands

Desert
Great Basin

Tropical ecosystems
Oahu

Kauai

Puerto Rico

Guam

Trust Territories (3)
Samoa

Marine environments

New England—Adirondacks
Leeward Islands

Interior and Western Alaska
Arctic Lowland

Puerto Rico

Guam

Trust Territories(3)

Samoa

Estuaries
New England—Adirondacks
Interior and Western Alaska

Lakes and ponds
Central Lowlands



Table 4. Listing by National Regions of areas of the National Park

System having significant natural features.

North Pacific Border
Muir Woods NM
Olympic NP

Oregon Caves NM
Point Reyes NS
Redwood NP

South Pacific Border
Channel Islands NM
Pinnacles NM

Cascade Range

Crater Lake NP

Lassen Volcanic NP
Mount Rainier NP
North Cascades complex

Sierra Nevada
Devils Postpile NM
Kings Canyon NP
Sequoia NP
Yosemite NP

Columbia Plateau
Craters of the Moon NM

Great Basin
Lava Beds NM
Lehman Caves NM

Mohave—Sonoran Desert
Death Valley NM

Joshua Tree NM

Organ Pipe Cactus NM
Saguaro NM

Chihuahuan Desert—Mexican
Highland

Big Bend NP

Carlsbad Caverns NP
Chiricahua NM

Guadalupe Mountains NP
White Sands NM

Colorado Plateau

Arches NP

Black Canyon of the
Gunnison NM

Bryce Canyon NP

Canyon de Chelly NM
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Canyonlands NP
Capitol Reef NP
Cedar Breaks NM
Colorado NM
Grand Canyon NM
Grand Canyon NP
Mesa Verde NP
Natural Bridges NM
Petrified Forest NP
Rainbow Bridge NM
Sunset Crater NM
Zion NP

Northern Rocky Mountains
Glacier NP

Middle Rocky Mountains
Dinosaur NM

Grand Teton NP
Timpanogos Cave NM
Yellowstone NP

Wyoming Basin
None

Southern Rocky Mountains
Florissant Fossil Beds NM
Great Sand Dunes NM
Rocky Mountains NP

Great Plains

Agate Fossil Beds NM
Badlands NM

Capulin Mountain NM
Devils Tower NM

Jewel Cave NM

Scotts Bluff NM

Theodore Roosevelt NMemP
Wind Cave NP

Central Lowlands

Ice Age Nat. Scientific Reserve
Indiana Dunes NL

Pictured Rocks NL

Platt NP

Sleeping Bear Dunes NL

Superior Upland
Isle Royale NP



Interior Highlands
Hot Springs NP
Ozark NSR

Interior Low Plateaus
Mammoth Cave NP

Appalachian Plateaus
None

Appalachian Ranges
Great Smoky Mountains NP
Shenandoah NP

Piedmont
None

New England- Adirondacks
Acadia NP
Cape Cod NS

Atlantic Coastal Plain
Assateague Island NS
Cape Hatteras NS
Cape Lookout NS
Fire Island NS

Gulf Coastal Plain
Padre Island NS

Florida Peninsula
Biscayne NM
Everglades NP
Fort Jefferson NM

Pacific Mountain
System, Alaska
Glacier Bay NM
Katmai NM

Mount McKinley NP

Interior and Western Alaska
None

Brooks Range
None

20

Arctic Lowland
None

Island of Hawaii
Hawaii Volcanoes NP

Maui Island Group
Haleakala NP

Oahu
None

Kauai, Nithau
None

Leeward Islands
None

Virgin Islands
Buck Island Reef NM
Virgin Islands NP

Puerto Rico
None

Guam
None

Mariana Islands
None

Caroline Islands
None

Marshall Islands
None

Samoa
None



Natural Regions
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Mountain systems

Eolian landforms

River systems and lakes

Works of glaciers

Seashores, lakeshores,
and islands

North Pacific Border

The Olympic Mountains of Washington are the second highest
and most scenic of the Pacific Coast Ranges. Mount Olympus
(7,965 feet) and surrounding peaks receive the heaviest
snowfall in the United States and support many glaciers. The
Coast Range of Oregon is plateaulike in nature and reaches

its highest point at Marys Peak (4,097 feet). The Klamath
Mountains of northern California and southern Oregon re-
semble geologically the Sierra Nevada more closely than they
resemble the Coast Ranges. These mountains are composed

of metamorphosed and intruded Paleozoic and Mesozoic rocks,
not Tertiary rocks. Some peaks of the Klamath Mountains
reach nearly 9,000 feet. The Coast Ranges of northern Cali-
fornia resemble those of Oregon. This theme receives adequate
representation in Olympic and Redwood National Parks.

Sand dunes border 45 percent of the Oregon coast and 31
percent of the Washington coast from Cape Flattery south
(Cooper, 1958). Some of these dune areas extend up to 3
miles inland. Lakes often occur behind dunes when they block
small streams.

Surface water is an important feature of this region. Major
rivers include the Columbia and a number of large coastal
streams. Lakes are not as numerous as to the east, but are a
significant feature. Some of the best examples of streams and
lakes are located in Olympic National Park. Small streams are
abundant in the upland areas. Water quality is high except in
local areas subjected to municipal and industrial pollution.
Typically, streams and rivers of the region are short and carry
large amounts of water due to high rates of precipitation and
runoff. Coastal stream flows are highest in middle to late
winter, and lowest in autumn.

Pleistocene glaciation was extensive in the Olympic Mountains
and in the Puget Sound area. Topographic effects of Pleisto-
cene glaciation are spectacular in the Olympic Mountains and
in the Trinity Mountains of northern California. The Puget
Sound glacier pushes southward against the Olympic Moun-
tains, depositing granite boulders from Canada on the Olympic
Peninsula at altitudes up to 3,000 feet. Olympic National Park
contains some of the most striking glacial sculpturing of this
region as well as more than 60 existing glaciers.

The waters of the Pacific Ocean pound across the narrow
continental shelf with little reduction of force and create an
eroded shoreline rather than a depositional one. The sandy
or rocky beaches are usually bordered by steep bluffs. The
seashores of the Pacific Northwest include some of the
most scenic and interesting seashores in the United States.
Coastlines at Olympic National Park, Redwood National
Park, and Point Reyes National Seashore give adequate
representation to this theme.
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