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he ndion’s biolagical resouces ae the

basis of nuch of our curent pospeity and
an essential paof the wealth thawe will pass
on to futue genedtions. Like other érms of
wealth, biological diversity constitutes a
resouce tha must be conseed and marged
carefully. Proper mangement of ap resouce
requires (1) iwventoying and monitang the
resouce, (2) undestanding the dctos deter
mining its suppt and demandand (3) analz-
ing options ér curent and futug uses of the
resouce Inventoly and monitaing is the essen
tial first st in taking stok of the wealth ep-

resented in our\ing resouces and planning

for their conseration and use

This report, Our Living Resouwres is the
first pooduct of the Stais andTrends Pogram
in the Naional Biological Sewice. The eport
compiles,for scientistsmanaers, and the Ig

NBS also has a bader ole of working with
other edeal agencies, stdes, universities, ForaNord
museums private oiganizdions, and landan-
ers in a“National Rartnership” to ensue thd a
more compehensie and consistenparoad is
taken to poviding information @out the
naion’s biolajical resouces. All of the players
in this nev patnership hae long andich his
tories of collecting and intpreting biolaical
information. The Ndional Biolagical Sewice
will work with its patners to supplement and
integrate this scientit informaion and mak it
more accessib.

Our Living Resouwresis a pime example of
NBS'’s patnership aproad. Authors ae diawn
from moe than 15 dédenl aencies,15 stde
agencies25 uniersities,and 13 pivate ogani
zdions. In some caseddividual ppers ae
themseles poducts of intemgencgy or inteigov-

pubic, informaion on may species and the emmental paneships.

ecosystems on hich they depend As a frst
stgp tovard a consistentlarge-scale under
standing of the stas and tends of these
resouces.this report brings tagether br the frst
time a host of irdrmation aout our ndon’s
biological wealth, highlighting causesof both
comfort and concen.

The rport provides \aluable information

Staistically reliable information on the sta
tus and tends of biolgical resouces is an
essential stetowvards better steardship of our
naion’s biolagical wealth. Equalf important is
an intensre reseach program aimed aunder
standing vha factos ae responsite for bio-
logical changes and the incporation of tha
undestanding into €souce mangement and

about causesof the detine of some species andpolicy decisions. NBS wrks dosely with
habitats. It also gves insight into successfulresouce mangers and other decision meis to

manaement sttegies tha have resulted in
recovery of othes. The eport will also seve as
a useful guidedr identifying eseath needs §
revealing inbrmation gaps tha must be filed if

we ae to abieve a moe compehenste under

anal/ze hav naural forces and human actiies
affect biolajical resouces and to mdict hav
altemaive mangement and polic decisions
might improve or dgrade thoseasouces.
NBS is committed to mviding better inbr-

standing of both cuent conditions and the maion and making thainformaion easiy

anticipaed impact of bang.

The mission of the Naonal Biological
Sewice is to work with othes to povide the
informaion and tebnolagies needed to maga
and consefe the n#don’s biolagical resouces.
As the biol@ical science an of the D@atment
of the Intetor—with neither egulaory nor
resouce-mangement esponsibilities—NBS
has as its pmary responsibility sersing the bie
logical science needs of otherEzetment of the
Interior bureaus.

accessile not ony to those o mange and
regulate hav we use ntural resouces lut also
to every Amerlican who males economic use or
seeks ecredion or simpy cheiishes the beauty
of our living resouces. Moe reliable informa-
tion and better access to thaformation will
result in better andafrer decisions and a ner
prospeous futue for all Americans.

H. Ronald Pulliam
Director, National Biological Service



Preface

his repott is the frst of a saes of eports on
the stéus and tends of the n#on’s plants,
animals,and ecosystems. legresents an &rt

identify specifc subject &pets, we invited
them to submit pzers, and we also acqeted
papers contibuted ty other authas. Following

to brdge the @p between scientists and scientifc tradition, eat aticle submitted \as

resouce mangers, policy malers, and the gn
eral pubic. Usualy, scientists tend to e for
scientifc joumals and comnmicae with other
scientists; thiseport attempts to collect arga
vairiety of scientific data and intgpret it for the
nonscientist Wile maintaining the full exdibil-
ity of the daa.

The aticles induded epresent both ivited
and contibuted ppers; thd is, where we could

peerreviewed, usually by three anogmous sci
entific reviewers. The aticles ae often
abridged from a complete scienitif trecise, but
ead aticle contains eferences and psonal
contacts if the @ader is inte¥sted in pwsuing
the subject in geaer deoth. Rnally, we reca-
nize thd this report is incomplete and thanore
staus and tends dea eist than ve were dle to
uncover or incoporate into one welume

In Memoriam

Lol O LA (LA A A

Edward Terhune LaRoe llI

Senior science editdied LaRoe died of can
cer October 191994, having sheheded this
report almost to its completion. Had hedd to
seeOur Living Resouwrespubished he would
not have lingered to bask in its accomplishment.
He would have mored on to ne projects,new
plateausfor Ted alvays had a visiona sense of
wher he vas ging. He also had a visioof the
National Biological Sewice, which he was
instumental in helping to ede.

Ted was bight, credive, inquisitive, inspir-
ing, and a man of manaccomplishments. His
scientifc leadeship was @ident in his actie
role in issuesealaing to wetland sciengeglob-
al dimate chang, coastal esouces, ecosys
tem-based magement,and of couise NBS.
Above all, he was a bampion of scienti€
integrity, which, we tust, is evident in this
report. We hope he wuld hare been pleased



e etend our sincer gprecidion to all
who helped pwduce this eport.
Especialy important were the science editor—
Austin K. Andrews, Raymond J Boyd, Glenn
R. Guntenspegen, Russell JHall, Michael D
Jennings, Hiram W. Li, Michael J Mag
William T. Mason,Jr, O. Eugene Maughan,
Roy W. McDiamid, Camle C. Mchor, J.
Michael Scott,William K. Seitz, Thomas J
Stohlgen, Benjamin N Tuggle, Wayne A.
Willf ord, and Gay D. Willson. They sewed by
coodinaing reviews, including the peer
reviews of aticles within their sections. In dd
tion, they eah provided an oewiew to the
materal in their sections.Assisting with
overviews were Gregor T. Auble and BD.
Keeland
Caill Anderson,Michalann Hathill, Deborah
E. Rk, HelenV. Tumer, and Sheii L. Henden
eat provided temendous tdmical suppar
Contibuting epettise in gaphics were
Nicholas R. B#k, Mary A. Helmeick, Dave
Opp,Diane K. Baler, Janine JKoselak.and M.
Jennifer Kgous. Technical editos—Maly
Caheiline Hager, Bevely Kemr-Mattox, and
Kristie A. Weeks—dediced months to the

editing of indvidual aticles. Technical typists
Deary M. Cheamig Dana M. Giod, and
Tiffary Alexander Hall assistedybkeyboad-

ing, correcting and poofreading Tedhnical
typist udy Zabdyr helped in theihal stayes as
did proofreades Rhonda FDavis and Lor E.

Huckaby, under the diection of editor BetlA.

Vairin, who also eviewed the eport. Librarian

Judy K. Buys perbrmed rumemous billiograph-

ic seaches to ‘erify citations, and Mailyn

Rowland indeed the eport. Robet E. Stevart,

Director of the N#aonal Biolaogical Sewice’s

Southen Science Centergraciousy allowed
the use of his sthfspaceand equipment to pr

duce this eport, as did Larence Bemby,

Director of the Burau of Land Margement$

Sewice CenterWe ae also gateful to all those
who gave pemission to use their slides and
graphics.

Finally, we would like to thank the authsy
the peer eviewers, and the sti, fedeal, and
private ajencies vino so willingly gave of their
time and dta. Without their had work and
coopestion, this report would not hae been
possithe.

Acknowledg-



Contents » Part 1: Introduction

Part 2: Distribution, Abundance, and Health

Species

» Birds

Mammals

Reptiles and Amphibians
Fishes

Invertebrates

Plants

yvyvyyYyy

Ecosystems

» Terrestrial Ecosystems

» Aquatic Ecosystems

» Coastal and Marine Ecosystems
» Riparian Ecosystems

Ecoregions

» The Great Plains
» Interior West

> Alaska

» Hawaii

Part 3: Special Issues
» Global Climate Change

» Human Influences

» Non-native Species
>

Habitat Assessments

\4

Glossary



» Contents

Yy VYyVYVYYVYYVYYVYYVYYYVYYVYYVYYVYYVYVYVYYVYYY

Birds — Overview

Breeding Bird Survey: Population Trends 1966-92
Winter Population Trends of Selected Songbirds
Breeding Productivity and Adult Survival in Nongame Birds
Canada Geese in North America

Canada Geese in the Atlantic Flyway

Arctic Nesting Geese: Alaskan Populations

North American Ducks

Decline of Northern Pintails

Canvasback Ducks

Breeding Seabirds in California, Oregon, and Washington
Seabirds in Alaska

Colonial Waterbirds

Shorebirds: East of the 105th Meridian

Western North American Shorebirds

Raptors

Causes of Eagle Deaths

Return of Wild Turkeys

Mourning Doves

Common Ravens in the Southwestern United States, 1968-92
Mississippi Sandhill Cranes

Piping Plovers

California Condors

Audubon’s Crested Caracara in Florida

Puerto Rican Parrots

Red-cockaded Woodpeckers

Southwestern Willow Flycatchers in the Grand Canyon



» Contents

Yy VYyVYVYYVYYVYVYYVYY

Mammals — Overview

Marine Mammals

Indiana Bats

Gray Wolves

Black Bears in North America
Grizzly Bears

Black-footed Ferrets

American Badgers in Illinois
California Sea Otters

White-tailed Deer in the Northeast
Deer Management at Parks and Refuges
North American Elk



» Contents

Yy VYVYyVYVYYVYVYVYYYVYY

Reptiles and Amphibians — Overview

Turtles

Marine Turtles in the Southeast

Amphibians

A Success Story: The Barton Springs Salamander
American Alligators in Florida

Reptiles and Amphibians in the Endangered Longleaf Pine Ecosystem
Native Ranid Frogs in California

Desert Tortoises in the Mojave and Colorado Deserts
Coachella Valley Fringe-toed Lizards

Disappearance of the Tarahumara Frog



» Contents

YyVyVYyVYVYYVYY

Fishes — Overview

Imperiled Freshwater Fishes

Southeastern Freshwater Fishes

Loss of Genetic Diversity Among Managed Populations
Colorado River Basin Fishes

Cutthroat Trout in Glacier National Park, Montana
Columbia River Basin White Sturgeon



» Contents

Yy VVYYVYYVYVYVYYVYVYVYYY

Invertebrates — Overview

Diversity and Abundance of Insects

Grasshoppers

The Changing Insect Fauna of Albany’s Pine Barrens
Lepidoptera Inventories in the Continental United States
Fourth of July Butterfly Count

Species Richness and Trends of Western Butterflies and Moths
The Tall-grass Prairie Butterfly Community

The Biota of Illinois Caves and Springs

Freshwater Mussels: A Neglected and Declining Aquatic Resource
Freshwater Mussels in Lake Huron-Lake Erie Corridor
Aquatic Insects As Indicators of Environmental Quality
Biodiversity Degradation in Illinois Stoneflies



» Contents

Yy VYVYyVYVYYVYVYVYYYVYY

Plants — Overview

Microfungi: Molds, Mildews, Rusts, and Smuts
Macrofungi

Truffles, Trees, and Biodiversity

Lichens

Bryophytes

Floristic Inventories of U.S. Bryophytes
Vascular Plants of the United States
Environmental Change and the Florida Torreya
Native Vascular Plants

Tracking the Mosses and Vascular Plants of New York (1836-1994)



» Contents

VVyVYyVYVYyVYVYYYVYY

Terrestrial Ecosystems — Overview

U.S. Forest Resources

Southern Forested Wetlands

Rare Terrestrial Ecological Communities of the United States
Altered Fire Regimes Within Fire-adapted Ecosystems
Vegetation Change in National Parks

Air Pollution Effects on Forest Ecosystems in North America
Air Quality in the National Park System

Whitebark Pine: Ecosystem in Peril

Oak Savannas in Wisconsin



» Contents

Yy VYVYyVYVYYVYVYVYYYVYY

Aquatic Ecosystems — Overview

Habitat Changes in the Upper Mississippi River Floodplain
Biota of the Upper Mississippi River Ecosystem

Fish Populations in the Illinois River

Contaminant Trends in Great Lakes Fish

Lake Trout in the Great Lakes

Wetlands in Regulated Great Lakes

Decline in the Freshwater Gastropod Fauna in the Mobile Bay Basin
Protozoa

Marine and Freshwater Algae

Freshwater Diatoms: Indicators of Ecosystem Change



» Contents

Yy VYVYyYVYYVYYVYYVYY

Coastal and Marine Ecosystems — Overview

Nearshore Fish Assemblage of the Tidal Hudson River

Natural Resources in the Chesapeake Bay Watershed

Florida Manatees

Gulf of Mexico Coastal Wetlands: Case Studies of Loss Trends
Seagrass Distribution in the Northern Gulf of Mexico

Seagrass Meadows of the Laguna Madre of Texas

Coastal Barrier Erosion: Loss of Valuable Coastal Ecosystems
Reef Fishes of the Florida Keys

Coral Reef Ecosystems



» Contents

» Riparian Ecosystems — Overview
» Western Riparian Ecosystems
» Surface Cover Changes in the Rio Grande Floodplain, 1935-89




» Contents

The Great Plains — Overview

Declining Grassland Birds

Migratory Bird Population Changes in North Dakota

Duck Nest Success in the Prairie Potholes

Conservation Reserve Program and Migratory Birds in the Northern Great
Plains

yvyyvyYVvVYyy

v

Decline of Native Prairie Fishes
» The Coyote: An Indicator Species of Environmental Change on the Great
Plains




» Contents

Yy VYyVYVYYVYYVYVYYVYY

Interior West — Overview

Ecosystem Trends in the Colorado Rockies

The Greater Yellowstone Ecosystem

Subalpine Forests of Western North America

Southwestern Sky Island Ecosystems

Endangered Cui-ui of Pyramid Lake, Nevada

Bonytail and Razorback Sucker in the Colorado River Basin
Amphibian and Reptile Diversity on the Colorado Plateau
Wintering Bald Eagles Along the Colorado River Corridor
Mexican Spotted Owls in Canyonlands of the Colorado Plateau
Bighorn Sheep in the Rocky Mountain National Parks
Desert Bighorn Sheep



» Contents

Yy VYVYyVYVYYVYVYVYYYVYY

Alaska — Overview

The Arctic Tundra Ecosystem in Northeast Alaska
Anadromous Fish of the Central Alaska Beaufort Sea
Pacific Salmon in Alaska

Wolves and Caribou in Denali National Park, Alaska
Kodiak Brown Bears

Polar Bears in Alaska

Sea Otters in the North Pacific Ocean

Pacific Walruses

Mentasta Caribou Herd

Tundra or Arctic Hares



» Contents

Hawaii — Overview

Hawaii Biological Survey

Haleakala Silversword

Insects of Hawaii

Drosophila as Monitors of Change in Hawaiian Ecosystems
Birds of Hawaii

Hawaii’s Endemic Birds

YyVyVYyVYVYYVYY




» Contents

Global Climate Change — Overview

Changes in Winter Ranges of Selected Birds, 1901-89
Changes in Nesting Behavior of Arctic Geese

Climate Change in the Northeast

Potential Impacts of Climate Change on North American Flora

vyvyVyyvyy




» Contents

yvyyvyYVvVYyy

vyvyyVvYyyvYyy

\ 4

Human Influences — Overview

Significance of Federal Lands for Endangered Species

Status of U.S. Species: Setting Conservation Priorities

Increased Avian Diseases With Habitat Change

Captive Propagation, Introduction, and Translocation Programs for Wildlife
Vertebrates

Raccoon Rabies: Example of Translocation, Disease

Contaminants in Coastal Fish and Mollusks

Persistent Environmental Contaminants in Fish and Wildlife

Wildlife Mortality Attributed to Organophosphorus and Carbamate Pesticides
Acidic Deposition (“Acid Rain”)

Atmospheric Deposition and Solute Transport in a Montane Mixed-Conifer
Forest System

Agricultural Ecosystems



» Contents

Non-native Species — Overview

Non-native Aquatic Species in the United States and Coastal Waters
Nonindigenous Fish

Non-native Reptiles and Amphibians

Non-native Birds

Non-native Animals on Public Lands

Exotic Species in the Great Lakes

Zebra Mussels in Southwestern Lake Michigan

Invasion of the Zebra Mussel in the United States
Africanized Bees in North America

Bullfrogs: Introduced Predators in Southwestern Wetlands
Invasions of the Brown Tree Snake

Wild Horses and Burros on Public Lands

Purple Loosestrife

Yy VVYyVYVYYVYVYVYVYYVYVYYY



» Contents

YyVYyVYVYYYVYY

Habitat Assessments — Overview

GAP Analysis: A Geographic Approach to Planning for Biological Diversity
Protection Status of Vegetation Cover Types in Utah

Biodiversity in the Southwestern California Region

Federal Data Bases of Land Characteristics

Monitoring Changes in Landscapes from Satellite Imagery

Landsat MSS Images

The Nation’s Wetlands



