
          This volume of the

          Flora of North America North of Mexico

         is dedicated to the memory of

          John W. Thieret

          1926 – 2005



FOUNDING MEMBER INSTITUTIONS

Flora of North America Association

Agriculture and Agri-Food Canada
Ottawa, Ontario

Arnold Arboretum
Jamaica Plain, Massachusetts

Canadian Museum of Nature 
Ottawa, Ontario

Carnegie Museum of  
Natural History

Pittsburgh, Pennsylvania

Field Museum of Natural History
Chicago, Illinois

Fish and Wildlife Service
United States Department of  

the Interior
Washington, D.C.

Harvard University Herbaria 
Cambridge, Massachusetts

Hunt Institute for Botanical  
Documentation

Carnegie Mellon University
Pittsburgh, Pennsylvania

Jacksonville State University
Jacksonville, Alabama

Jardin Botanique de Montréal
Montréal, Québec

Kansas State University
Manhattan, Kansas

Missouri Botanical Garden
St. Louis, Missouri

New Mexico State University
Las Cruces, New Mexico

The New York Botanical Garden
Bronx, New York

New York State Museum
Albany, New York

Northern Kentucky University
Highland Heights, Kentucky

Université de Montréal
Montréal, Québec

University of Alaska
Fairbanks, Alaska

University of Alberta
Edmonton, Alberta

The University of British Columbia
Vancouver, British Columbia

University of California
Berkeley, California

University of California
Davis, California

University of Idaho
Moscow, Idaho

University of Illinois 
Urbana-Champaign, Illinois

University of Iowa
Iowa City, Iowa

The University of Kansas
Lawrence, Kansas

University of Michigan
Ann Arbor, Michigan

University of Oklahoma
Norman, Oklahoma

University of Ottawa
Ottawa, Ontario

University of Southwestern  
Louisiana

Lafayette, Louisiana

The University of Texas
Austin, Texas

University of Western Ontario
London, Ontario

University of Wyoming
Laramie, Wyoming

Utah State University
Logan, Utah

viii



ix

For their support of the preparation of this volume,  

we gratefully acknowledge and thank:

Chanticleer Foundation

The Andrew W. Mellon Foundation

an anonymous foundation

ESRI

For sponsorship of illustrations included in this volume,  

we express sincere appreciation to:

California Native Plant Society, Alta Peak Chapter
 Arctostaphylos viscida

California Native Plant Society, Dorothy King Young Chapter 
 Arctostaphylos columbiana 

California Native Plant Society, North Coast Chapter 
 Darlingtonia californica

California Native Plant Society, San Diego Chapter
 Ornithostaphylos oppositifolia

Haverford College Arboretum
 Moneses uniflora, Oxydendrum arboreum, Rhododendron viscosum

Mendocino Coast Botanical Garden
 Gaultheria shallon

Kenton L. and Henrietta L. Chambers, Corvallis, Oregon
 Dodecatheon pulchellum subsp. pulchellum

Nancy R. Morin, Point Arena, California
 Arbutus menziesii

Richard G. Turner Jr., San Francisco, California
 Arctostaphylos uva-ursi



FLORA OF NORTH AMERICA EDITORIAL COMMITTEE      

VASCULAR PLANTS 

Guy Baillargeon
Liaison to Governmental 

Agencies
Agriculture and Agri-Food 

Canada
Ottawa, Ontario

David E. Boufford
Taxon Editor and Regional 

Coordinator,
Northeastern United States
Harvard University Herbaria
Cambridge, Massachusetts  

Luc Brouillet
Taxon Editor and Regional 

Coordinator, 
Eastern Canada
Institut de recherche en biologie 

végétale
Université de Montréal
Montréal, Québec

Wayne J. Elisens
Taxon Editor
University of Oklahoma
Norman, Oklahoma

Bruce A. Ford
Taxon Editor and Regional 

Coordinator,
Western Canada
University of Manitoba
Winnipeg, Manitoba

Craig C. Freeman
Taxon Editor and Regional 

Coordinator,
North Central United States 
R. L. McGregor Herbarium
The University of Kansas
Lawrence, Kansas

Kanchi Gandhi 
Nomenclatural Editor
Harvard University Herbaria
Cambridge, Massachusetts

Lynn Gillespie
Taxon Editor
Canadian Museum of Nature
Ottawa, Ontario

Ronald L. Hartman
Taxon Editor and Regional 

Coordinator, 
Rocky Mountains
University of Wyoming
Laramie, Wyoming  

Steffi M. Ickert-Bond
Regional Coordinator, Alaska
University of Alaska,  

Museum of the North
Fairbanks, Alaska

Robert W. Kiger 
Bibliographic and Taxon Editor
Hunt Institute for Botanical 

Documentation
Carnegie Mellon University
Pittsburgh, Pennsylvania

Geoffrey A. Levin
Taxon Editor
Illinois Natural History Survey
Champaign, Illinois

Barney L. Lipscomb
Botanical Research Institute of 

Texas
Fort Worth, Texas

Aaron Liston
Regional Coordinator,
Northwestern United States and 

Canada
Oregon State University
Corvallis, Oregon

James A. Macklin
Harvard University Herbaria
Cambridge, Massachusetts

James S. Miller
The New York Botanical Garden 
Bronx, New York

Nancy R. Morin
Taxon Editor and Regional 

Coordinator, 
Southwestern United States
Point Arena, California

J. Scott Peterson
Liaison to Governmental 

Agencies
United States Department of 

Agriculture
Natural Resources Conservation 

Service
National Plant Data Center
Baton Rouge, Louisiana

Jackie M. Poole
Taxon Editor and Regional 

Coordinator,
South Central United States
Texas Parks and Wildlife  

Department
Austin, Texas

Richard K. Rabeler
Taxon Editor
University of Michigan
Ann Arbor, Michigan

Jay A. Raveill
Taxon Editor
University of Central  

Missouri
Warrensburg, Missouri

Heidi H. Schmidt
Managing Editor
Missouri Botanical Garden
St. Louis, Missouri

Leila M. Shultz 
Taxon Editor
Utah State University
Logan, Utah

John L. Strother
Reviewing and Taxon Editor
University of California
Berkeley, California

Debra K. Trock
Taxon Editor
California Academy of  

Sciences
San Francisco, California

Gordon C. Tucker
Taxon Editor
Eastern Illinois University
Charleston, Illinois

Emeritus/a Members of the Editorial Committee

George W. Argus 
Merrickville, Ontario

Mary E. Barkworth
Logan, Utah

Marie L. Hicks
Moab, Utah

Marshall C. Johnston   
Austin, Texas

John McNeill 
Edinburgh, Scotland

Barbara M. Murray
Fairbanks, Alaska

David F. Murray
Fairbanks, Alaska

Alan R. Smith
Berkeley, California

Richard W. Spellenberg 
Las Cruces, New Mexico 

Barbara M. Thiers
Bronx, New York  

Rahmona A. Thompson 
Ada, Oklahoma

x

Frederick H. Utech
Taxon Editor
Hunt Institute for Botanical 

Documentation
Carnegie Mellon University
Pittsburgh, Pennsylvania

Michael A. Vincent
Taxon Editor
Miami University
Oxford, Ohio

Alan S. Weakley
Taxon Editor and Regional 

Coordinator,
Southeastern United States
University of North Carolina
Chapel Hill, North Carolina

James L. Zarucchi
Editorial Director 
Missouri Botanical Garden
St. Louis, Missouri

BRYOPHYTES

Marshall R. Crosby
Nomenclatural and Taxon 

Editor
Missouri Botanical Garden
St. Louis, Missouri

Claudio Delgadillo M.
Taxon Editor
Universidad Nacional Autónoma 

de México
Mexico City, Mexico

Lloyd R. Stark
Taxon Editor  
University of Nevada
Las Vegas, Nevada

Dale H. Vitt
Taxon Editor
Southern Illinois University
Carbondale, Illinois

Richard H. Zander  
Bryophyte Coordinator and 

Taxon Editor
Missouri Botanical Garden
St. Louis, Missouri

(as of 31 October 2008)



Project Staff — past and present  

involved with the preparation of this volume

Barbara Alongi, Illustrator
Michael Blomberg, Scanning Specialist
Ariel Roads Buback, Manuscript Specialist
Trisha K. Distler, GIS Analyst
A. Michele Funston, Editorial Assistant
Pat Harris, Editorial Assistant and Compositor
Linny Heagy, Illustrator
Cassandra L. Howard, Editorial Assistant and Compositor
Fred Keusenkothen, Scanning Supervisor
Ruth T. King, Editorial Assistant
John Myers, Illustrator and Illustration Compositor 
Kristin Pierce, Editorial Assistant and Compositor
Mary Ann Schmidt, Senior Technical Editor
Hong Song, Programmer
Yevonn Wilson-Ramsey, Illustrator

xi



Contributors to Volume 8

xii

Frank Almeda 
California Academy of Sciences
San Francisco, California

Luc Brouillet
Université de Montréal
Montréal, Québec

Frederick W. Case Jr.
Saginaw, Michigan

Anita F. Cholewa
University of Minnesota
St. Paul, Minnesota 

Steven E. Clemants†
Brooklyn Botanic Garden
Brooklyn, New York

Keith E. Denford
University of Regina
Regina, Saskatchewan

George M. Diggs Jr.
Austin College
Sherman, Texas

Laurence J. Dorr
Smithsonian Institution
Washington, D.C.

John E. Ebinger
Eastern Illinois University
Charleston, Illinois

James E. Eckenwalder
University of Toronto
Toronto, Ontario

Wayne J. Elisens
University of Oklahoma
Norman, Oklahoma

Patrick E. Elvander†
University of California
Santa Cruz, California

Reidar Elven
Natural History Museum
University of Oslo
Oslo, Norway
   
Dorothy M. Fabijan
University of Alberta
Edmonton, Alberta

Craig C. Freeman
The University of Kansas
Lawrence, Kansas
 
Peter W. Fritsch
California Academy of Sciences
San Francisco, California

Richard J. Gornall
University of Leicester
Leicester, England

A. Joyce Gould 
Alberta Tourism, Parks and  

Recreation 
Edmonton, Alberta

Suneeti Jog
The University of Texas
Tyler, Texas

J. Matthew Jones
University of Oklahoma
Norman, Oklahoma

Sean C. Jones
University of Central Oklahoma
Edmond, Oklahoma

Walter S. Judd
University of Florida
Gainesville, Florida

Jon E. Keeley
Sequoia National Park
Three Rivers, California

Sylvia Kelso
The Colorado College
Colorado Springs, Colorado

Kathleen A. Kron
Wake Forest University
Winston-Salem, North Carolina
 
David E. Lemke
Texas State University
San Marcos, Texas

Nicholas D. Levsen 
The University of Kansas
Lawrence, Kansas



CONTRIBUTORS TO VOLUME 8 xiii

Richard A. Lis
Department of Fish and Game
Redding, California

Shunguo Liu
University of Regina
Regina, Saskatchewan

Robert J. Meinke
Oregon State University
Corvallis, Oregon

T. Lawrence Mellichamp
University of North Carolina
Charlotte, North Carolina

Virginia Mirré
Natural History Museum
University of Oslo 
Oslo, Norway

Reid V. Moran
Redwood Valley, California

Nancy R. Morin
Point Arena, California

David F. Murray
University of Alaska,
 Museum of the North
Fairbanks, Alaska

Guy L. Nesom
Fort Worth, Texas   

Hideaki Ohba
University of Tokyo
Tokyo, Japan

John G. Packer
University of Alberta
Edmonton, Alberta

V. Thomas Parker
San Francisco State University
San Francisco, California

John J. Pipoly III
Broward County Parks &  

Recreation
Davie, Florida

Linda M. Prince
Rancho Santa Ana Botanic Garden
Claremont, California

Richard K. Rabeler
University of Michigan
Ann Arbor, Michigan

James L. Reveal
Cornell University
Ithaca, New York

Jon M. Ricketson
Missouri Botanical Garden
St. Louis, Missouri

Barbara Greene Shipes
Hampton University
Hampton, Virginia

Douglas E. Soltis
University of Florida
Gainesville, Florida

Pamela S. Soltis
University of Florida
Gainesville, Florida

Paul D. Sørensen
Northern Illinois University
DeKalb, Illinois

Bruce A. Sorrie
University of North Carolina
Chapel Hill, North Carolina

Fosiée Tahbaz 
University of California 
Berkeley, California

Roy L. Taylor
Lantzville, British Columbia

Debra K. Trock
California Academy of Sciences
San Francisco, California
   
Gordon C. Tucker
Eastern Illinois University
Charleston, Illinois

Sam P. vander Kloet
Acadia University
Wolfville, Nova Scotia

Michael C. Vasey
San Francisco State University
San Francisco, California

Gary D. Wallace
Rancho Santa Ana Botanic Garden
Claremont, California

Alan S. Weakley
University of North Carolina
Chapel Hill, North Carolina

Elizabeth Fortson Wells
The George Washington University
Washington, D.C.

R. David Whetstone
Jacksonville State University
Jacksonville, Alabama

Richard P. Wunderlin
University of South Florida
Tampa, Florida



Taxonomic Reviewers

xiv

ALASKA / YUKON

Alan Batten
University of Alaska,
 Museum of the North
Fairbanks, Alaska

Bruce Bennett
Yukon Department of 

 Environment
Whitehorse, Yukon 

Robert Lipkin
Alaska Natural Heritage Program
University of Alaska
Anchorage, Alaska

David F. Murray
University of Alaska,
  Museum of the North
Fairbanks, Alaska

Mary Stensvold
U.S.D.A. Forest Service
Sitka, Alaska

PACIFIC NORTHWEST

Edward R. Alverson
The Nature Conservancy
Eugene, Oregon 

Adolf Ceska
British Columbia Conservation 

Data Centre
Victoria, British Columbia 

Richard R. Halse
Oregon State University
Corvallis, Oregon

Eugene N. Kozloff
Shannon Point Marine Center
Anacortes, Washington

Jim Pojar
British Columbia Forest Service
Smithers, British Columbia 

Richard K. Brummitt
Royal Botanic Gardens
Kew, England

Reidar Elven
Natural History Museum
University of Oslo
Oslo, Norway
 
Walter S. Judd
University of Florida
Gainesville, Florida

Stephen McCabe
University of California 
Santa Cruz, California

Ronald L. McGregor
The University of Kansas
Lawrence, Kansas

David F. Murray
University of Alaska,
 Museum of the North
Fairbanks, Alaska

James L. Reveal
Cornell University
Ithaca, New York

Leila M. Shultz
Utah State University
Logan, Utah

Bertil Ståhl
Gotland University 
Visby, Sweden

Gary D. Wallace
Rancho Santa Ana Botanic  

Garden
Claremont, California

Regional Reviewers



Cindy Roché
Talent, Oregon

Peter F. Zika
University of Washington
Seattle, Washington

SOUTHWESTERN UNITED STATES

H. David Hammond 
Northern Arizona University
Flagstaff, Arizona

G. Frederic Hrusa 
Courtland, California

Charles T. Mason Jr. 
University of Arizona
Tucson, Arizona

James D. Morefield
Nevada Natural Heritage Program
Carson City, Nevada

Donald J. Pinkava 
Arizona State University
Tempe, Arizona

Jon P. Rebman
San Diego Natural History  

Museum
San Diego, California

Margriet Wetherwax
University of California
Berkeley, California

WESTERN CANADA

 
William J. Cody†
Agriculture and Agri-Food Canada
Ottawa, Ontario

Lynn Gillespie
Canadian Museum of Nature
Ottawa, Ontario

A. Joyce Gould
Alberta Tourism, Parks and  

Recreation
Edmonton, Alberta

Vernon L. Harms
University of Saskatchewan
Saskatoon, Saskatchewan

Elizabeth Punter
University of Manitoba
Winnipeg, Manitoba

ROCKY MOUNTAINS

Curtis R. Björk
University of Idaho
Moscow, Idaho

Bonnie Heidel
University of Wyoming
Laramie, Wyoming

B. E. Nelson
University of Wyoming
Laramie, Wyoming

NORTH CENTRAL UNITED STATES

William T. Barker
North Dakota State University
Fargo, North Dakota

Anita F. Cholewa
University of Minnesota
St. Paul, Minnesota

Neil A. Harriman
University of Wisconsin
Oshkosh, Wisconsin

Bruce W. Hoagland
University of Oklahoma
Norman, Oklahoma

Robert B. Kaul
University of Nebraska
Lincoln, Nebraska

Deborah Q. Lewis
Iowa State University
Ames, Iowa

Ronald L. McGregor
The University of Kansas
Lawrence, Kansas

Lawrence R. Stritch
U.S.D.A. Forest Service
Shepherdstown, West Virginia

George Yatskievych
Missouri Botanical Garden
St. Louis, Missouri

SOUTH CENTRAL UNITED STATES

David E. Lemke
Southwest Texas State University
San Marcos, Texas

EASTERN CANADA

Sean Blaney
Atlantic Canada Conservation  

Data Centre
Sackville, New Brunswick

Jacques Cayouette
Agriculture and Agri-Food Canada
Ottawa, Ontario

Frédéric Coursol
Mirabel, Québec 

William J. Crins
Ontario Ministry of Natural  

Resources
Peterborough, Ontario

John K. Morton
University of Waterloo
Waterloo, Ontario

Marian Munro
Nova Scotia Museum of Natural 

History
Halifax, Nova Scotia

Michael J. Oldham
Natural Heritage Information 

Centre
Peterborough, Ontario

Claude Roy
Université Laval
Québec, Québec

REGIONAL REVIEWERS xv



GREENLAND

Geoffrey Halliday
University of Lancaster
Lancaster, England

NORTHEASTERN UNITED STATES

Ray Angelo
New England Botanical Club
Cambridge, Massachusetts 

Tom S. Cooperrider
Kent State University
Kent, Ohio

Arthur Haines
Bowdoin, Maine

Edward G. Voss
University of Michigan
Ann Arbor, Michigan

Kay Yatskievych
Missouri Botanical Garden
St. Louis, Missouri

SOUTHEASTERN UNITED STATES 

Mac H. Alford
University of Southern Mississippi
Hattiesburg, Mississippi

J. Richard Carter Jr.
Valdosta State University
Valdosta, Georgia

L. Dwayne Estes
Austin Peay State University
Clarksville, Tennessee

Paul J. Harmon
West Virginia Natural Heritage 

Program
Charleston, West Virginia

W. John Hayden
University of Richmond
Richmond, Virginia

John B. Nelson
University of South Carolina
Columbia, South Carolina

Bruce A. Sorrie
University of North Carolina
Chapel Hill, North Carolina

R. Dale Thomas
Seymour, Tennessee

Lowell E. Urbatsch
Louisiana State University
Baton Rouge, Louisiana

Thomas F. Wieboldt
Virginia Polytechnic Institute and 

State University
Blacksburg, Virginia

B. Eugene Wofford
University of Tennessee
Knoxville, Tennessee

FLORIDA

Loran C. Anderson
Florida State University
Tallahassee, Florida

Bruce F. Hansen
University of South Florida
Tampa, Florida

Richard P. Wunderlin
University of South Florida
Tampa, Florida

REGIONAL REVIEWERSxvi


