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List of Species

FISH TAXA

P Lo (ool s - ST Salvelinus alpinus
Arctic grayling.....ccooceveeieininicieiccce e Thymallus arcticus
Bigmouth buffalo ......cccoveiiiniiiiiiiiiicce Ictiobus cyprinellus
Black bullhead.........cooovviiiiiiiiiiieeeeeeeeeee e Ameiurus melas
Black crappie.....co.coveirienieininieiiineetecceee e Pomoxis nigromaculatus
Bluegill.....cveiiiicieiec e Lepomis macrochirus
BIOOK TrOUL wvvviiiiieiiieeeeeee et Salvelinus fontinalis
BIOWIL TEOUL 1ttttviiiieeee ettt ettt e e e e e ettt e e e e e e e s eesaaaaeeeeeeesessnnaaes Salmo trutta
BUFFAIOES .ot e e Ictiobus spp.
BUITREAAS. ..o Ameriurus spp.
BUIL EFOUE 1ttt e et e e Salvelinus confluentus
BUID Ottt Lota lota
Carp and MINNOW c....coveriiiririeieieeeeeneee et Family Cyprinidae
Catfish .o Family Ictaluridae
CRATS ettt e e e et e e et e e e e aae e e e eaaees Salvelinus spp.
Chain pickerel......cooiiiiiiiiiiicic s Esox niger
Channel catfish ......ooooviiiiiiiii e Ictalurus punctatus
Chinook salmomn........coocuiiiiiiiiiiiieieee e Oncorbynchus tshawystcha
CIChLIAS e+ttt Family Cichlidae
CISCO e Coregonus artedi
CISCOES .o Coregonus spp.
COMMON CAIP vttt e Qyprinus carpio
CraPPIES ..ttt s Pomoxis spp.
CULERIOAT TTOUL cvvviiiieceiiee et e e Oncorhynchus clarkii
Dace..oiiiiiiii Agosia, Clinostomus, Eremichthys, Margariscus,

Moapa, Phoxinus, Relictus, or Rhinichthys spp.

Drums and croakers ........cccoevveirinieininiciencceeenceeseeeeen Family Sciaenidae
Fathead minnoW........coovuviiiiiiiiiiiicieeeeeeee e Pimephales promelas
Flathead catfish .......ooooiiiiiiiiiiieeeeeeeee e Pylodictis olivaris
Freshwater drtm ..eeecicceeiiiiieiee e Aplodinotus grunniens
LS 1o Family Lepisosteidae
Gizzard shad.......oooviiiiiiiie e Dorosoma cepedianum
Golden ShINer.....c.uviiiiiiiiiiiiciie e Notemigonus crysoleucas
GOOAEIAS .ttt e Family Goodeidae
Green SUNTISH ..ooooveiiii e Lepomis cyanellus



Xiv LIST OF SPECIES

Herring c.oooviiiiiiiiiiiiiiic Family Clupeidae
Hybrid striped bass.......c.ccccoveuee. generally a male Morone chrysops x female M. saxatilis
or less common a female Morone chrysops x male M. saxatilis
LNCOMNU coiiiiicceeee e et e e e eaaeee s Stenodus leucichthys
KoKanee ....cocuvvveeeeeiiiiieeieeeeeeeeee e, Oncorbynchus nerka (lacustrine sockeye salmon)
LaKe TrOUL c.vviiieiie ittt ettt eae e eaee e Salvelinus namaycush
Lake Whitefish .....cccueiiiiiiiiiiiiciie e Coregonus clupeaformis
LamPIeys...c.ceveienieninienieiteit ettt Family Petromyzontidae
Largemouth bass ......cccoeeeirieinieiniiiiiiciictccecceeces Micropterus salmoides
Mayan cichlid.......ooooeiriniiiinii e Cichlasoma urophthalmus
IMOOMEYES ...ttt Family Hiodontidae
MUSKellUnge. .....cvvveuirieiiiiiiiiccicce e Esox masquinongy
INOIThern PIKe ..veueeiieieiieieee e Esox lucius
Paddlefish.....c.ooiiiiiii e Family Polyodontidae
Pallid Sturgeon........covviviiiiiniiiiiiiccic e Scaphirhynchus albus
PErCh e Family Percidae
PHKE .ttt ettt Family Esocidae
PumpKinseed. ....cc.eveuerieieininiiinieeeee s Lepomis gibbosus
QUIIIBACK ...t Carpiodes cyprinus
RainboW SMELt ....vvvviiiiiiiic e Osmerus mordax
RaiNbOW trOUL...ccvviiiiiiiiec e Oncorhynchus mykiss
Red SHINET c.uviiiiiii ittt Cyprinella lutrensis
Redear SUNfISh c....cooviiiiiicie e Lepomis microlophus
Redbreast sunfish .......ocviiiiiiiiiiicce e Lepomis auritus
ROCK DaSS .ttt erae e Ambloplites rupestris
SAUGET 1.ttt Sander canadensis
SCUIPINS v Family Cottidae
Shorthead redhorse........ooivuviiicuiiiiiiiecie e Moxostoma macrolepidotum
Shovelnose Sturgeon ..........cccvveveirieinieenincincieeeeeeene Scaphirbynchus platorynchus
Smallmouth buffalo.........oooviiiiiiiiiiie e Ictiobus bubalus
Smallmouth bass .......cooviiiiiiiiiiicecce e Micropterus dolomieu
SIMELE ittt Family Osmeridae
Spotted Bass .......couevuiriririiicie e Micropterus punctulatus
Sticklebacks....covevveiiiiiiiii e Family Gasterosteidae
SEEIPEd DaSS ..ttt Morone saxatilis
STULZEONS w.viiiiiiiiiiic e Family Acipenseridae
SUCKETS 1.ttt Family Catostomidae
SURFISH ¢ Family Centrarchidae
Temperate bass .......cccecvevieriereninirieieecec e Family Moronidae
TENGUAYACA. c.c.vvineiiiiciiiceeeete ettt Petenia splendida

Threadfin shad....ooo oot Dorosoma petenense
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THLAPIA. ettt e Oreochromis spp.
TOPIMUNNOW ittt Family Fundulidae
Trout and salmon ......cccoeiiiiiiiiiii e Family Salmonidae
TEOUE-PEICH .ttt Family Percopsidae
WALLEYE. ...ttt Sander vitreus
WHILE DaSS..c.venvieteieiieierte et Morone chrysops
WHIte CrapPIe....eevereuieririeieiirierteieieet ettt Pomoxis annularis
White perch ..c..coieiiiiiii e Morone americana
WhItefish ..o Coregonus spp.
YelloOW Dass ....coveeveriieiiiiiiiiinecccc e Morone mississippiensis
Yellow Perch..c..cviniieiiiiiiiiiiciec e Perca flavescens
INVERTEBRATE TAXA

Opossum ShIIMPS ...c.eeveureiiiirieiiircieeeeeeeeee e Family Mysidacea
New Zealand mud snail.........cccoeoiiiiiiiinininieee Potamopyrgus antipodarum
Phantom mid@e.......ccevevieiririeiiinecieeeree e Chaoborus spp.
Whirling disease (Parasite)........ccecevverveirerieeeinenreinenreeeeseneenene Myxobolus cerebralis

ZEDTA TNUSSEL .ot e e eeeeeeeaes Dreissena polymorpha
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This was the first effort to standardize methods for inland fish sampling across North
America and, as such, was a joint effort contributed to by a large group of talented and
dedicated individuals, in addition to the authors and coeditors. While these sampling
methods were primarily developed for North America, most could be used with little
or no modification in other areas of the world. Those involved with standard sampling
efforts in North America would welcome the opportunity to collaborate with scientists
from other regions to develop methods to share data worldwide.

This project would not have happened without the following individuals who con-
tributed reviews, insights, and comments and secured funding from their agencies. The
Fisheries Management Section of the American Fisheries Society (AFS) initiated this effort.
We thank section presidents Joe G. Larscheid, Ronald J. Essig, Steven G. Rideout, and
David W. Willis and section members for their vision to move ahead with this work. We
also thank the Fisheries Information and Technology and the Education sections of AFS
for supporting this work, including officers Thomas J. Kwak, Christopher S. Guy, Donna
L. Parrish, Andrew J. Loftus, Andrea C. Ostroff, T. Douglas Beard Jr., Fred Janssen, Stew-
art T. Shipman and William L. Fisher. Special thanks go to the following individuals and
agencies for financial and other support: W. James Fleming, Byron Ken Williams, Bernard
Shanks, and M. Lynn Haines of the Cooperative Research Units program of U.S. Geologi-
cal Survey; Andrea C. Ostroff and T. Douglas Beard of the National Biological Information
Infrastructure program of the U.S. Geological Survey; John G. Wullschleger and Larry L.
Norris of the National Park Service; Mamie A. Parker, Hannibal Bolton, Charles Ault, and
Paul J. Barrett of the U.S. Fish and Wildlife Service; Robert D. Broscheid, James C. deVos,
Jr., Duane L. Shroufe, Lawrence M. Riley, Bruce D. Taubert, Chantal S. O’Brien, and Jeff
A. Sorensen of the Arizona Game and Fish Department; Mark C. McKinstry of the U.S.
Bureau of Reclamation; Ghassan (Gus) N. Rassam, Aaron Lerner, and Debby Lehman of
the American Fisheries Society; Morgan Snyder and Michael Freedman of the National Fish
and Wildlife Foundation; and Jarrad T. Kosa, formerly of the U.S. Bureau of Land Manage-
ment and later with the U.S. Fish and Wildlife Service. Other federal (including the U.S.
Forest Service and U. S. Environmental Protection Agency) agencies, state agencies, and
private organizations listed below and in the contributors section of this book provided staff
time for development of these methods.

Early manuscripts of this book received extensive review throughout Canada, Mexico
and the United States. Suggestions from reviewers were instrumental in developing and
refining the methods. For reviewing the manuscript, we thank David W. Speas, U.S. Bu-
reau of Reclamation; Robert A. Clark, Alaska Department of Fish and Game; Todd W.
Pringle, Arizona Game and Fish Department; David McEwan, British Columbia Min-
istry of Environment; Ronald A. Prolemy, British Columbia Ministry of Environment;
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Richard L. Cailteux, Florida Fish and Wildlife Conservation Commission; Mark K. Flam-
mang, lowa Department of Natural Resources; Thomas D. Mosher, Kansas Wildlife and
Parks; Walter Lysack, Manitoba Department of Conservation; Marfa Teresa Gaspar-Dil-
lanes, Instituto Nacional de la Pesca, México; José Luis Gémez Mdrquez, and Bertha Pefa
Mendoza, Facultad de Estudios Superiores Zaragoza, UNAM Biologia, México; Todd C.
Wills, Michigan Department of Natural Resources; Walter D. (Bubba) Hubbard, Mis-
sissippi Department of Wildlife, Fisheries and Parks; Scott R. Decker, New Hampshire
Fish and Game Department; Richard Hansen, Casey L. Harthron, Kirk Patten, and C.
Marc Wethington, New Mexico Department of Game and Fish; Chad D. Thomas and
Douglas A. Besler, North Carolina Wildlife Resources Commission; Richard D. Zweifel,
Ohio Department of Natural Resources; Bruce A. Hollender, Pennsylvania Fish and Boat
Commission; Timothy N. Churchill, Frank C. Fiss, and George D. Scholten, Tennessee
Wildlife Resources Agency; Bobby W. Farquhar, David R. Terre, and Brian E. Van Zee,
Texas Parks and Wildlife; Arthur L.(Bud) LaRoche III, Daniel Wilson, Scott M. Smith,
and John Odenkirk, Virginia Department of Game and Inland Fisheries; Kevin E. Weh-
rly, Michigan Department of Natural Resources; Kevin A. Meyer, Idaho Department of
Fish and Game, Eugene R. Gilliland, Oklahoma Department of Wildlife Conservation;
David O. Lucchesi and Brian G. Blackwell, South Dakota Game, Fish and Parks; Jeffery
R. Ross, Kentucky Department of Fish and Wildlife Resources; Mark J. Duffy, Ronald
Hlasny, John Weir, and Chris Dunn, Saskatchewan Environment; Jason LeBlanc, Nova
Scotia Fisheries and Aquaculture; Brian M. Schoenung, Indiana Department of Natural
Resources; R. Scott Gangl, North Dakota Game and Fish Department; Thomas Hein-
rich, Minnesota Department of Natural Resources; Richard A. Kirn, Vermont Depart-
ment of Fish and Wildlife; Todd A. Richards, Massachusetts Division of Fisheries and
Wildlife; Joe G. Larscheid, lowa Department of Natural Resources; Peter J. Cronin, New
Brunswick Department of Natural Resources; Kim Armstrong, Helen E. Ball, Nicholas
E. Jones, Nigel P. Lester, Terry R. Marshall, Steve McGovern, Scott M. Reid, and Steve
Sandstrom, Ontario Ministry of Natural Resources; and Nicholas E. Mandrak, Depart-
ment of Fisheries and Oceans (Canada).

Additional reviews of the text, information about methods, and suggestions for
further refinement were provided by Donald W. Gablehouse, Jr., Nebraska Game and
Parks Commision; Brian R. Murphy, Virginia Polytechnic Institute and State University;
Douglas L. Stang and Webster Pearsall, New York State Department of Environmental
Conservation; Eric D. Swanson and David A. Weedman, Arizona Game and Fish De-
partment; Thomas D. Mosher, Kansas Department of Wildlife and Parks; Timothy K.
Cross and Charles S. Anderson, Minnesota Department of Natural Resources; James B.
Reynolds, University of Alaska, Fairbanks; Paul H. Michaletz, Missouri Department of
Conservation; David H. Wahl, Illinois Natural History Survey; John M. Dettmers, Great
Lakes Fisheries Commission; Robert W. Wiley (retired) and Andrew Dux, Wyoming
Game and Fish Department; Robert E. McClure, BioSonics Incorporated; Patrick A.
Nealson, Hydroacoustic Technology Incorporated; Stephen A. Flickinger, Colorado State
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University (retired); Daniel L. Yule and Robert E. Gresswell, U.S. Geological Survey;
R. Scott Gangl and Paul Bailey, North Dakota Game and Fish Department; Daniel
J. Isaak and John N. Rinne, U.S. Forest Service; Craig J. Schwanke, Alaska Depart-
ment of Fish and Game; Thomas E. McMahon, Montana State University; Steven
R. Dalbey, Montana Fish, Wildlife and Parks; Joseph A. Montemarano, HDR Incor-
porated; Douglas M. Bloem, Portland Water Bureau; Bruce D. Bolding, Washington
Department of Fish and Wildlife; Dana L. Winkelman, Colorado Cooperative Fish
and Wildlife Research Unit, U.S. Geological Survey; Daniel B. Hayes, Michigan State
University; Michael L. Brown, South Dakota State University; Kenneth G. Gerow and
Daniel C. Dauwalter, University of Wyoming; Jason C. Vokoun, University of Con-
necticut; William L. Fisher, Oklahoma Cooperative Fish and Wildlife Research Unit,
U.S. Geological Survey; Mark A. Pegg, University of Nebraska; David L. Rogowski,
University of Arizona; Alan J. Temple, Jeffery R. Johnson, A. Lawrence Kolz, Pamela
J. Sponholtz, Nicholas R. Staats, and Roger A. Tabor, U.S. Fish and Wildlife Service;
Lars G. Rudstam, Cornell University; Ryan Mosley, Roger Schneidervin and Scott A.
Tolentino, Utah Division of Wildlife Resources; Jeremy M. B. Hume, Department of
Fisheries and Oceans, Canada; Patrick ]J. Martinez, Colorado Department of Fish and
Wildlife; Doug Taki, Shoshone-Bannock Tribe; Melo A. Maiolie, Idaho Department of
Fish and Game; Scott E Girdner and Patricia E. Bigelow, National Park Service (United
States); Ronald Hlasny, Saskatchewan Environment; Jack W. Erickson, South Dakota
Department of Game, Fish and Parks; Matt Polacek, Washington Department of Fish
and Wildlife; Sandra L. Parker-Stetter, University of Washington; Joseph W. Dembeck
IV, Maine Department of Inland Fisheries and Wildlife; Bernard Pientka, Vermont
Cooperative Fish and Wildlife Research Unit; Donald R. Miller and John A. Viar, New
Hampshire Fish and Game Department; Michael McManus, Florida Fish and Wildlife
Conservation Commission; and Amy B. Spencer, Mississippi State University.

Biologists and managers from overseas provided critical reviews of this book and
information about their fish sampling programs. These included Albert Getabu, Kenya
Marine and Fisheries Research Institute; Torben L. Lauridsen, Ministry of the Environ-
ment, National Environmental Research Institute, Denmark; Jeppe Kolding, University
of Bergen, Norway; Helge Balk, University of Oslo, Norway; Kerstin Holmgren, Nation-
al Board of Fisheries, Institute of Freshwater Research, Sweden; Ian J. Winfield, Centre
for Ecology and Hydrology, Natural Environment Research Council, United Kingdom;
Thomas Mehner, Leibniz Institute of Freshwater Ecology and Inland Fisheries, Berlin,
Germany; Jan Kubecka and Marie Prchalova, Institute of Hydrobiology, Czech Academy
of Sciences; and Ian G. Cowx, The University of Hull, United Kingdom.

Logistics of compiling data and helping construct the text would not have been pos-
sible without Alison C. Iles of the Arizona Cooperative Fish and Wildlife Research Unit
and Mark J. Brouder of the U.S. Fish and Wildlife Service, who worked tirelessly on a
monumental task. Their efforts gave us thousands of data sets with which to compare data
collected using the standard methods.
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They include Damon Abernethy, Alabama Department of Conservation and Natural Re-
sources; Bill Stewart, Curtis Gill, S. Jason Kline, Mark Brown, Andrew S. Makinster, R.
Scott Rogers and Mike Lopez, Arizona Game and Fish Department; Mike Biven, Arkansas
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Environmental Protection; Catherine C. Martin and Gregory Murphy, Delaware Division
of Fish and Wildlife; Norm Dyck, Saskatchewan Environment; Lynn O. Miers, British
Columbia Ministry of Environment; Kimberly 1. Bonvechio, Florida Fish and Wildlife
Conservation Commission; Dennis N. Schmitt, Georgia Department of Natural Resourc-
es; Jeffrey A. Stein, Illinois Natural History Survey; Mark A. Van Scoyoc and Ronald E.
Marteney, Kansas Department of Wildlife and Parks; Don Bunnell, Kentucky Department
of Fish and Wildlife Resources; Todd A. Richards, Massachusetts Division of Fisheries and
Wildlife; Forrest Bonney and Merry Gallagher, Maine Department of Inland Fisheries and
Wildlife; Daniel Nadeau, Quebec Ministére des ressources naturelles, de la faune; Walter
D. (Bubba) Hubbard, Mississippi Department of Wildlife, Fisheries and Parks; A.]. Pratt,
Andrew Austin, Chris Williamson, Craig Fuller, Craig Gemming, Dale Cornelius, Danny
J. Brown, Darren R. Thornhill, Dave Mayers, Greg Stoner, Jake Allman, Jennifer A. Guyot,
John Ackerson, Kara Tvedt, Kevin J. Meneau, Mark Boone, Marvin Boyer, Mary E. Scott,
Matt Mauck, Mike Reed, Nicholas M. Girondo, Paul Cieslewicz, Phillip Pitts, Rick Hor-
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Wildlife; Micheal Racine, New Hampshire Fish and Game Department; James Hartobey,
New Jersey Division of Fish and Wildlife; Richard Hansen, New Mexico Department of
Game and Fish; Stephen S. Hurst, New York State Department of Environmental Conser-
vation; R. Scott Gangl, North Dakota Game and Fish Department; John L. MacMillan and
Reginald J. Madden, Nova Scotia Department of Fisheries and Aquaculture; Andrew Burt,
Ohio Department of Natural Resources; Dennis E. Mishne, Ohio Environmental Protec-
tion Agency; Kurt E. Kuklinski, Oklahoma Department of Wildlife Conservation; Robert
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of Wildlife Resources; Robert S. Greenlee, Virginia Department of Game and Inland Fish-
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