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FEATURE: 
FISHERIES MANAGEMENT 

Management Concerns about Known and Potential Impacts 
of Lead Use in Shooting and in Fishing Activities 
A B S T R A C T : We present a summary of the technical review, jointly requested by the American Fisheries Society and The 
Wildlife Society, addressing the hazards to wildlife resulting from lead objects or fragments introduced into aquatic and terrestrial 
environments from the use of ammunition and fishing tackle. Impacts from lead are well documented in humans, as well 
as in terrestrial and aquatic organisms. Concern about impacts from lead ammunition and fishing tackle has resulted in the 
development of non-lead alternatives, educational campaigns, and regulations to restrict their use. This article discusses the 
general biological impacts of lead exposure from fishing and shooting activities to fish, wildlife, and humans; summarizes existing 
and proposed regulations to reduce lead exposure to biota; reviews alternatives to lead materials that are currently available for 
fishing; and outlines options for further actions to reduce wildlife and human exposure to lead from fishing activities. 
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Previsiones de Manejo Acerca 
de Impactos Conocidos y 
Potenciales del Uso de Plomo en 
Actividades de Caza y Pesca 
RESUMEN: Presentamos un resumen de la opinion tecnica solicitada por la Sociedad 
Americana de Pesquerias y la Sociedad para la Vida Silvestre con respecto a los 
peligros para la vida silvestre que resultan de la introduccion de objetos ο fragmentos 
de plomo a los ambientes acuaticos y terrestres, provenientes del uso de municiones y 
equipos de pesca. El efecto del plomo esta bien documentado en humanos, asi como 
tambien en organismos terrestres y acuaticos. La preocupacion acerca de los efectos 
de la presencia de plomo proveniente de municiones y equipos de pesca ha resultado 
en el desarrollo de disenos alternativos libres de plomo, campanas educativas y 
regulaciones para restringir su uso. En este articulo se discuten los impactos biologicos 
generales en peces, vida silvestre y humanos de la exposicion al plomo derivado 
de la caza y pesca; se hace un resumen de las regulaciones tendientes a reducir la 
exposicion de la biota al plomo; se hace una revision de los materiales alternativos al 
plomo disponibles para las actividades de pesca, y se proponen posteriores acciones 
tendientes a reducir la exposicion humana y de la vida silvestre al plomo producido 
por las actividades de pesca. 

I N T R O D U C T I O N 

Lead (Pb), being one of the easiest 
metals to mine and smelt (Pattee and 
Pain 2003), has been extracted and 
used by societies for numerous pur-
poses at least as far back in time as the 
Roman Empire (Hernberg 2000). Lead 
can be introduced into the environ-
ment from multiple sources including 
surface runoff; atmospheric deposition 
associated with the burning of coal, 

oil, and waste; release of contaminated 
tailings from mining and smelting activi-
ties; the application of products containing 
lead; and through the loss of lead objects, 
such as lead shot and fishing weights (IPCS 
1989; Henny et al. 1994; Scheuhammer and 
Norris 1995). 

Lead is a nonessential heavy metal with 
no known beneficial role in biological sys-
tems. The adverse effects of lead on human 
health have long been recognized. Exposure 
of humans to lead is known to adversely 
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affect hematopoiesis, the central and periph-
eral nervous systems, the renal system, car-
diovascular system, and can result in brain 
dysfunction, neuropathy, altered amino acid 
transport, anemia, impaired fetal develop-
ment, and reduced survival (Nordic Council 
of Ministers 2003; Khan 2005). Some studies 
have associated elevated bone or blood lead 
levels with aggression, delinquent behavior 
(Needleman 2004), and attention deficit 
hyperactivity disorder (Braun et al. 2006). 
Although the adverse effects of lead on 
human health have long been recognized, 
the exposure of fish, wildlife, and humans to 
lead continues (Hernberg 2000). 

In comparison to the long-standing 
recognition of the effects of lead poison-
ing in humans, the hazard of lead ammu-
nition and fishing sinkers to wildlife has 
only recently been acknowledged (Pattee 
and Pain 2003). In this article we present a 
summary of the technical review that was 
jointly requested by the American Fisheries 
Society and The Wildlife Society (Rattner 
et al. 2008). Specifically, we review briefly 
the effects of lead introduced by fishing 
and shooting activities to living organ-
isms, discuss regulations and alternatives 
to lead to reduce exposure, and suggest 
possible actions that may further minimize 
lead introductions into the environment 
from fishing. 

D I S S O L U T I O N OF L E A D 
FROM S P E N T A M M U N I T I O N 
A N D FISHING T A C K L E 

Spent lead ammunition and lost lead 
fishing tackle are not readily dissolved 
in aquatic and terrestrial systems and, 
depending on environmental conditions, 
can be relatively stable and remain intact 
for decades to centuries (SAAMI 1996). 
Lead from spent ammunition and tackle 
can undergo weathering and lead salts can 
dissociate, form stable complexes (car-
bonates, hydrides, chlorides), precipitate 
(phosphates, sulfides, carbonates, hydrox-
ides), become bound to soil and sediments, 
and thus exist in many forms with varying 
degrees of bioavailability. Uptake of lead 
by plants is relatively limited, although 
several studies have documented elevated 
lead concentrations in plants in the vicin-
ity of shooting ranges (Rooney et al. 1999; 
Hui 2002; Cao et al. 2003; also reviewed 
in Rattner et al. 2008). Weathering and 
dissolution of elemental lead is influenced 
by water chemistry, mechanical distur-

bance (e.g., water flow rate), grain size of 
soils and sediments, gaseous aerobic con-
ditions, and acidity and alkalinity. Under 
some conditions (e.g., soft acidic waters, 
mechanical disturbance), lead can be 
released from artifacts, although annual 
corrosion rates of lead are generally low 
(Jacks and Bystrom 1995). Due to the pos-
sible dissolution of lead ammunition and 
fishing tackle, we review briefly the find-
ings from studies examining the effects 
of bioavailable lead on living organisms, 
including fish, amphibians, reptiles, birds, 
mammals, and humans. 

In field and laboratory studies, lead 
is generally found to evoke its toxicity 
in multiple organ systems. Perhaps best 
known are inhibition of heme-synthesis 
enzymes, lead-induced anemia, central 
and peripheral neuropathy, nephrotoxic-
ity, hypertension, and alteration to endo-
crine and reproductive function. Lead is 
also known to be a carcinogen for some 
animals (Needleman 2004). Numerous 
studies have examined the effects of lead 
on fish. It is well known that bioavailable 
lead principally accumulates in the gills, 
liver, kidney, and bone; can evoke mor-
phological lesions (e.g., erosion of caudal 
fin, spinal deformities); alters physiological 
function (e.g., enzyme inhibition, anemia, 
decreased survival); and impairs avoidance 
behavior (IPCS 1989). The report compiled 
by International Programme on Chemical 
Safety (IPCS 1989) also summarized stud-
ies on effects of lead on amphibians, which 
include arrested development and delayed 
hatching. Similarly, while their review was 
not focused solely on lead sources linked 
directly to hunting and fishing activities, 
Patte and Pain (2003) considered the 
literature about lead in the environment 
and identified many existing studies perti-
nent to this focus on lead exposures. For 
example, studies in the Coeur d'Alene 
floodplain, which is heavily contaminated 
by heavy metals such as arsenic, lead, and 
zinc from mining and smelting activities, 
have also detected negative effects from 
the accidental ingestion of lead-contami-
nated food or the accidental ingestion of 
lead associated with sediments in osprey 
(Pandion haliaetus), raptors, songbirds, and 
tundra swan (Cygnus columbianus; Henny 
2003). These negative effects included 
inhibition of delta-aminolevulinic acid 
dehydratase involved in heme synthesis, 
elevated lead levels in blood and tissues, 
and weight loss. In addition, waterfowl 

die-offs have been reported from this area 
since the early 1900s. Humans exposed 
to lead have experienced similar nega-
tive effects to those described for fish and 
wildlife. 

Due to their intended scope, the afore-
mentioned studies do not investigate the 
effects of bioavailable lead from spent 
ammunition or from lost fishing tackle. 
Lead objects can dissolve under certain 
conditions, thereby contaminating soil, 
sediment, and vegetation, and resulting 
in exposure of biota via ingestion of soil, 
sediment, food, and water. Nevertheless, 
for bioavailable lead arising from ammuni-
tion and fishing tackle to have significant 
effects on biota at the organism- or popu-
lation-level, the quantity of shot or tackle 
lost within a given area would have to be 
substantial. 

LEAD E X P O S U R E RELATED 
T O S H O O T I N G ACTIVITIES 

The effects of spent lead shot and bullets 
on American wildlife has been recognized 
since the 1870s (Sanderson and Bellrose 
1986), but it wasn't until the 1959 pub-
lication by Bellrose, "Lead poisoning as a 
mortality factor in waterfowl populations," 
that the widespread hazard of spent lead 
shot was fully appreciated. The availabil-
ity of spent lead in a terrestrial setting is 
a function of the depth these particulates 
are located in soil or sediment. Several 
investigations have demonstrated that 
shot accumulates in most sediment near 
the surface and, thus, the total number of 
shot available can increase in density and 
availability over time (Pain 1992). In an 
aquatic setting, spent lead shot availability 
is affected by water depth and the depth 
that the shot is buried within the sedi-
ment. With the popularity of sport shoot-
ing (target, trap, and skeet shooting) and 
firearms training in the United States and 
elsewhere, an estimated 72,600,000 kg per 
year of lead is deposited at 9,000 shooting 
ranges (USEPA 2001). The amount of lead 
shot deposited in waterfowl hunting areas 
has been estimated to range from 125,970 
to 5,000,000 shot per hectare (Bellrose 
1959; Pain 1992, respectively). It is gener-
ally accepted that shot density in a field 
or wetland is directly related to hunting or 
shooting intensity. 

Documentation of fish ingesting spent 
lead bullets or shot was not found. Also, 
evidence was not found that ingestion of 
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lead shot and lead bullets by amphibians 
or reptiles is a widespread problem, and 
there is limited information documenting 
the incidence of lead shot, bullets, frag-
ments, or fishing sinkers in the digestive 
system of these vertebrates. Lance et al. 
(2006) reported reproductive failure in 
captive American alligator (Alligator mis-
sissippiensis) that was potentially associated 
with lead exposure. These alligators were 
fed wild nutria {Myocastor coypus) meat 
contaminated with lead shot, and the alli-
gators' eggs' yolk had a high lead concen-
tration (Lance et al. 2006). Ingestion of 
lead shot was also observed in other farmed 
American alligators (Camus et al. 1998) 
and Australian crocodiles (Crocodylus 
porosus; Hammerton et al. 2003). In gen-
eral, studies with sites in close proximity 
to shooting ranges have found elevated 
concentrations of lead in the tissues of 
amphibians and reptiles, which is thought 
to be due to ingestion of lead with water 
and food items (Pattee and Pain 2003). 

Birds can ingest spent bullets, shot, 
or their fragments. Ingestion most likely 
occurs due to the bird mistaking these lead 
artifacts for food or grit material (Sanderson 
and Bellrose 1986; Scheuhammer and 
Norris 1995). Waterfowl have been docu-
mented to die from ingesting lead shotgun 
pellets deposited on the bottom of lakes, in 
marshes, and in fields. Often cited reviews 
addressing the effects of ingested shot on 
waterfowl include Bellrose (1959) and 
Sanderson and Bellrose (1986). Waterfowl 
may succumb after ingesting one or more 
lead pellets, as their bodies waste away 
over a period of several weeks—losing 
from 30 to 50% of their normal weight. 
Less frequently, a large number of shot are 
ingested, resulting in an acute form of lead 
poisoning, and the bird dies even though 
it still has a normal weight. In addition, 
the risk of spent shot to other upland spe-
cies, including dove and quail, has long 
been recognized (Kendall et al. 1996). 
Raptors and other avian predators, as well 
as scavengers, may be exposed to lead from 
the consumption of shot pellets and bul-
let fragments embedded in tissues of dead 
or wounded animals (Pattee and Pain 
2003) or from tissues discarded in gut piles 
(Fisher et al. 2006). For instance, vultures 
and condors appear highly susceptible to 
toxicity from ingesting small quantities 
of lead shot or bullets, as they are unable 
to regurgitate pellets from their gastroin-
testinal tracts (Eisler 1988). The presence 

of lead in California condor (Gymnogyps 
califomianus) habitats in California 
and Arizona, in conjunction with their 
extreme sensitivity to lead toxicity, has 
been suggested as the primary threat to the 
continued existence of the species (Pattee 
et al. 1990; Meretsky et al. 2000). Recent 
evidence indicates that lead ammunition 
embedded in carcasses of hunted game 
and mammalian predators (coyotes, Cam's 
htrans) or gut piles are the main sources 
of the lead accumulated by California con-
dors (Church et al. 2006). 

Ingestion of lead shot and bullets by 
humans, or the associated dust when 
casting ammunition has received con-
siderable attention (reviewed by CPSB 
2002). There are numerous case reports 
of accidental or purposeful (pica) inges-
tion of lead shot by humans in the medical 
literature (Gustavsson and Gerhardsson 
2005). Ingestion of lead shot and bullets 
can cause lead intoxication, and depend-
ing on number and mass of fragments, lead 
lodged in certain but not all tissues can 
result in toxicity (Khan 2005). Accidental 
ingestion of ammunition by children has 
been documented (Durback et al. 1989). 
Furthermore, many sportsmen reloading 
rifle and pistol ammunition cast their own 
lead bullets, an activity particularly popu-
lar with black powder shooters, which 
exposes them to lead (Anonymous 2006). 

The hazard that ingestion of lead pel-
lets and bullets might pose to higher ver-
tebrates is acknowledged, and in some 
instances already vulnerable populations 
(e.g., California condor) may become fur-
ther at risk. 

F I S H I N G A C T I V I T I E S 
A N D L E A D 

Lead in the form of fishing lures, sink-
ers, lead core fishing line, downrigger can-
nonballs, and weights on a wide variety of 
fishing traps and nets can be introduced 
into the aquatic environment when a 
commercial fisher or recreational angler 
loses fishing gear due to accidental or 
intentional breakage. The amount of lead 
fishing tackle lost in the aquatic environ-
ment through recreational and commercial 
fishing activity is not accurately known. 
In studies based on angler interviews and 
actual detection of lost tackle along shore-
lines, the reported amount of lead fish-
ing tackle lost varies, depending on the 
intensity of fishing pressure, the location 

of angling activity such as distance from 
the shoreline or boat, the type of aquatic 
habitat that may increase gear breakage 
and loss, and angler skill. Based on inter-
views, Radomski et al. (2006) reported 
average loss rates of 0.0127 lures per hour, 
0.0081 large sinkers per hour, 0.0057 split 
shot sinkers per hour, 0.0247 jigs per hour, 
and 0.0257 hooks per hour; while Duerr 
(1999), assessing the amount of lead fish-
ing tackle lost and detected along shore-
lines, estimated that there was from 0.0 to 
0.01 sinkers per square meter in areas of 
low angling pressure and 0.47 sinkers per 
square meter in areas of high angling pres-
sure. Some reports suggest that loss of lead 
fishing tackle in the aquatic environment 
can be substantial (e.g., Scheuhammer 
and Norris 1995). 

Fish most frequently ingest, partially 
or wholly, fishing tackle when hooked. 
Whether the fishing tackle remains in the 
fish depends on whether the angler success-
fully lands the fish and whether the hook 
is too deeply ingested to safely remove it 
from the fish. The abandonment of fish 
hooks and associated fishing tackle may 
arise due to an angler breaking the line 
with a fish on, or leaving deeply set hooks 
in the fish to reduce injury (Cooke et al. 
2001). Most reported mortality associated 
with fishing tackle is not related to the fish 
being exposed to the lead material used in 
the fishing tackle, but rather due to the 
extent of injury, blood loss, exposure to air, 
and exhaustion during handling to remove 
the hook (Cooke et al. 2001). Studies that 
related lead exposure from ingested lead 
sinkers and jigs or other tackle to the mor-
tality of fish were not found. Nevertheless, 
given that it is commonly accepted that 
hooks and leaded jigs embedded in the 
mouths of fish will work their way loose, 
the effects of the lead from embedded fish-
ing hooks and jigs would be minimal, in 
comparison to the potential sub-lethal and 
lethal injuries that may occur from swal-
lowed hooks. 

Evidence was not found that inges-
tion of lead fishing tackle by amphibians 
or reptiles is a widespread problem. There 
are published and unpublished accounts, 
however, of turtles suffering from lead poi-
soning after ingesting lead fishing weights 
(Borkowski 1997). 

Concern about lead poisoning in birds 
from anglers' lead weights emerged as a 
significant issue during the 1970s as mute 
swan (Cygnus olor) populations declined 
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in Britain (Sears 1988). This eventually 
resulted in the banning of most lead fish-
ing sinkers in the United Kingdom in 1986 
(Pattee and Pain 2003). In North America, 
the hazard of fishing sinkers and tackle to 
common loons (Gavia immer) was sub-
sequently reported (Franson and Cliplef 
1992; Pokras and Chafel 1992; Stone and 

Okoniewski 2001). Necropsy of common 
loons examined in New England found 
that lead poisoning from ingested fishing 
sinkers accounted for about one-half of 
the mortality in dead and moribund adults 
found during the breeding season (Pokras 
and Chafel 1992; Sidor et al. 2003). Birds 
most frequently ingest fishing tackle that 
has been lost or abandoned by anglers 
along the banks or within water-bodies. 
In their review, Scheuhammer and Norris 
(1995) stated that birds generally ingest 
lead fishing weights that are less than 57 
grams (2 ounces), although ingestion of 
larger sinkers has been documented in the 
common loon (Franson et al. 2003). Thus, 
the harm from fishing weights to water-
birds seems to primarily involve smaller 
lead fishing weights used by recreational 
anglers (Scheuhammer and Norris 1995) 
and not larger weights or downrigger can-

nonballs. Based on the recovery of fish-
ing weights associated with other fishing 
tackle (i.e., swivels and hooks), some birds 
such as the common loon may be ingest-
ing lead fishing weights as a byproduct of 
ingesting the bait attached to the fishing 
tackle (Franson and Cliplef 1992; Stone 
and Okoniewski 2001). Once ingested by 

a bird, the lead object, if retained within 
the gizzard, will be ground down and, com-
bined with the effect of the acidic condi-
tions in the digestive tract, result in the lead 
being released and absorbed into the bird's 
tissues (IPCS 1989; Scheuhammer and 
Norris 1995; Nordic Council of Ministers 
2003). It has been reported that lead fish-
ing sinkers and jigs have contributed to 
lead poisoning mortalities in a number 
of aquatic birds, particularly mute swans, 
whooper swans (Cygnus cygnus), Canada 
geese (Branta canadensis), mallards (Anas 
placyrhynchos), brown pelicans (Pelecanus 
occidentaiis), and common loons (Franson 
and Cliplef 1992; Pokras and Chafel 1992; 
Scheuhammer and Norris 1995; Stone and 
Okoniewski 2001; Franson et al. 2003). 
If the bird has the lead object embedded 
subcutaneously or intramuscularly, lead 
poisoning should not occur as the pH con-

ditions in these tissues do not dissolve lead 
objects (De Francisco et al. 2003). There 
is the risk, however, of secondary poison-
ing by lead fishing weights for waterfowl 
predators, but studies linking lead poison-
ing of predators due to ingestion of a lead 
fishing weight lodged in their prey were 
not found in the literature. 

Ingestion of lead sinkers or the dust 
associated with their manufacturing has 
been known to cause harm in humans. 
In sinker ingestion, the occurrence of 
lead toxicity depends on the amount of 
time that the object is retained within 
the stomach (Fergusson et al. 1997). If 
the lead object is retained in the stom-
ach long enough for the object to be dis-
solved by the stomach acid, the lead will 
be absorbed while it is in the small intes-
tine (Fergusson et al. 1997). Once the 
lead object is out of the stomach and in 
the small intestine it poses less of a poten-
tial hazard for lead toxicity (Fergusson 
et al. 1997). The U.S. Environmental 
Protection Agency (USEPA 1994) esti-
mated that approximately 0.8 to 1.6 
million people manufacture lead fishing 
weights in their homes for either personal 
use or for sale, representing approximately 
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30 to 35% of lead sinkers produced in the 
United States. Scheuhammer and Norris 
(1995) speculated that there is likely a 
similar "cottage industry" in Canada. 
Thus, the cottage-industry of melting lead 
and producing lead fishing tackle such as 
lead sinkers and jigs is a potential source 
of lead poisoning in humans through lead 
inhalation (USEPA 2004). 

Lead fishing tackle, especially the 
smaller fishing weights and jigs that can be 
ingested, may be a source of lead poison-
ing for some species of waterbirds and can 
exert sub-lethal and lethal effects in the 
individual. Although of concern where 
waterbird populations are low or declin-
ing, the ingestion of lead sinkers has not 
been demonstrated to have wide-spread 
population-level effects. Nevertheless, 
the potential hazardous effect of lead 
on humans and aquatic ecosystem fauna 
lends support to an ongoing, general 
effort to reduce lead introduced into the 
environment by human activities. 

A C T I O N S T O R E D U C E 
LEAD E X P O S U R E 

The desire to limit lead exposure in 
humans has resulted in several interna-
tional conventions and treaties, as well 
as national restrictions to minimize envi-
ronmental release of lead from 
anthropogenic activities includ-
ing use of leaded gasoline, lead 
in paint, lead solder in tin cans 
for food storage, and lead shot-
gun pellets (Nordic Council of 
Ministers 2003). Scheuhammer 
and Norris (1995) provide a 
brief overview of restrictions 
placed by nations that are spe-
cific to the use of lead shot. 
These restrictions range from 
voluntary use of non-toxic 
shot for all wetland bird hunt-
ing in the United Kingdom, 
to nationwide restrictions 
on hunting migratory water-
fowl species with lead shot in 
Canada and the United States, 
to an outright ban on the use 
of lead shot for all hunting and 
target shooting over water and 
agricultural lands in Denmark. 
A more recent example of 
this effort is the passing of 
the 2007 California Assembly 
Bill 821 "Ridley-Tree Condor 

Preservation Act" that requires the use of 

non-lead ammunition for hunting big game 

and coyotes in the range of the California 

condor in central and southern California 

(Center for Biological Diversity 2007). 

The hazard of ingested lead fishing 

weights on aquatic and terrestrial fauna 

and humans has resulted in societal pres-

sure to place restrictions on the sale and 

use of lead fishing weights. For instance, 

some nations, including Denmark, 

Canada, Great Britain, and the United 

States (partially summarized by Nordic 

Council of Ministers 2003), have begun 

to apply restrictions on the sale and use 

of lead fishing sinkers and jigs. In Canada 

the use of lead sinkers or jigs weighing less 

than 50 grams (1.76 ounces) in national 

parks and national wildlife areas is pro-

hibited (Michael 2006). The use of lead 

tackle is also banned on some U.S. federal 

lands that have loon and swan popula-

tions (Michael 2006). In 1999, the U.S. 

Fish and Wildlife Service announced its 

intent to establish additional lead-free 

fishing areas by expanding the prohibi-

tion on certain fishing sinkers and jigs 

to more refuges used by loons (USFWS 

1999); however, this has yet to be imple-

mented. Some states, consisting of 

Maine, Massachusetts, New Hampshire, 

Vermont, and New York have, nonethe-

Figure 1. Relative sizes of sinkers manufactured from different materials. 
Top row: 0.1 oz lead and tin split shot. 
Middle row: 0.2 oz lead and tin split shot. 
Bottom row: 0.8 oz lead, bismuth, and plastic-iron composite egg sinkers. 
Sinkers courtesy of Water Gremlin. 

less, instituted restrictions on the use or 
sale of certain lead sinkers and jig heads 
(Michael 2006). 

There are alternatives to lead bullets 
(e.g., copper; Barnes 2008) and to lead 
shot available to hunters. Alternatives to 
lead shot that have been approved for use 
in hunting waterfowl and coots and that 
are commercially available include shot 
made from steel, bismuth-tin, tungsten-
bronze, tungsten-iron, tungsten-matrix, 
tungsten-nickel-iron, tungsten-polymer, 
tungsten-tin-bismuth, and tungsten-tin-
iron-nickel. Substitutes for lead fishing 
tackle also have been available in retail 
stores in Canada, the United States, 
and European countries for several years 
(Scheuhammer and Norris 1995; Nordic 
Council of Ministers 2003). These 
include tungsten (both plastic composites 
and putty), stainless steel, carbon steel, 
tin, tin-bismuth, brass, ceramics, glass, 
and pewter (Scheuhammer and Norris 
1995; Nordic Council of Ministers 2003; 
MOEA 2006). Sinkers made from alter-
native materials have been accepted to 
varying degrees, depending on their cost 
and how similar they are to lead tackle. 
Several of these alternatives such as 
ceramics and tin are not as dense as lead 
and, hence, need to be larger to produce 
the same weight (see Figure 1). Many 

anglers believe this increase 

in size is detrimental when 
inducing fish to bite. Other 
alternatives such as brass and 
steel, while somewhat larger 
in size, have been advertised 
as making more noise as they 
bump over the bottom, which 
is claimed to serve as an attrac-
tant to fish. 

It needs to be stated, however, 
that a transition to alternative 
materials for sinkers provides 
significant challenges to the 
tackle manufacturing industry 
in terms of increased cost, avail-
ability of raw materials, and 
increased manufacturing costs, 
as well as the increased cost to 
anglers. The high cost of alter-
native raw materials may make 

Η the transition to non-lead sink-
| ers more problematic now than 
§ several years ago. For example, 
Ρ tin is perhaps the most viable 
Ρ alternative for split shot sinkers 
- n 

n and the manufacturing costs are 
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similar to lead. The December 2007 price 

differential for the raw materials, how-

ever, is approximately $7-42 per pound 

for tin versus $1.15 for lead (MetalPrices. 

com 2007). As the specific gravity of tin 

is 7.2 versus 11.3 for lead, more tin is 

required to provide the same weight. Tin, 

therefore, is not only more costly, but also 

has performance drawbacks. Bismuth 

and tungsten currently cost $15/lb and 

$20/lb respectively. Moreover, tungsten 

is becoming essentially unavailable and 

has a high manufacturing cost. Brass may 

prove to be a less desirable alternative, 

because brass contains approximately 9% 

lead, as well as some zinc which could be 

problematic. Sintered steel, an alterna-

tive for non-split shot sinkers, has a spe-

cific gravity of less than 7 and it tends to 

rust in the tackle box. Although a variety 

of alternatives to lead sinkers have been 

proposed and investigated by the manu-

facturers of fishing tackle, it is not clear 

which alternatives will provide reason-

able performance at reasonable cost. 

As part of the effort to reduce the 

use of lead in fishing activities, some 

U.S. states, Environment Canada, and 

some U.S. and Canadian organizations 

are offering small-scale programs that 

exchange non-lead tackle for an angler's 

lead tackle (MOEA 2006). Educational 

campaigns also introduce anglers to non-

lead substitutes and alert anglers to the 

toxicity of lead in the aquatic environ-

ment, with the aim of increasing angler 

use of non-toxic alternatives. 

SUMMARY 

The effects of ingested lead shot and 

bullets used in hunting and shooting 

sports activities are well documented. 

Principally, these include lead toxico-

sis and mortality of waterfowl and their 

predators (Pattee and Pain 2003). These 

impacts have resulted in restrictions 

on the use of lead shot and bullets, and 

subsequently regulations mandating the 

use of various non-toxic shot for species 

with habitats that coincide with water-

fowl and condors. Studies assessing sub-

lethal and lethal effects from lead shot 

ingestion among other wildlife, such as 

upland birds, are being conducted and 

discussions regarding the implications of 

lead toxicosis are ongoing among manag-

ers and policy makers (e.g. Association 

of Fish and Wildlife Agencies' Non-

toxic Ammunition Task Force and its Ad 

Hoc Mourning Dove and Lead Toxicosis 

Working Group). 

Fishing tackle, especially weights that 

fall within the size usually ingested by 

fauna (e.g., less than 2.5 cm, 0.98 inches) 

and weighing less than 50 g (1.76 ounces; 

Scheuhammer and Norris 1995), can have 

lethal and sub-lethal effects on aquatic 

fauna and on humans when ingested. 

Downrigger weights (cannonballs), lead 

core fishing line, and the weights used 

on a variety of commercial traps and 

nets are much larger than fishing sinkers 

and smaller jigs that have been ingested 

by fauna in aquatic ecosystem and by 

humans. Therefore, one would predict 

that the effect normally associated with 

ingestion of lead fishing tackle is mini-

mal for downrigger cannonballs, lead 

core fishing line, and the weights affixed 

to commercial fishing gear. Some studies 

have examined the dissolution of lead 

from fishing tackle, although these are 

few and not conclusive. More research 

needs to be conducted to determine the 

potential effect on fauna of the dissolu-

tion of all types of lead fishing tackle in 
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low and high deposition densities and 
varying water chemistry conditions. 

RECOMMENDATIONS 

As stewards of North America's 
aquatic ecosystems, fisheries manage-
ment agencies, anglers, angling clubs, 
and commercial fishers, as well as manu-
facturers and retailers of fishing tackle, 
work actively and often collectively for 
the protection and conservation of North 
America's aquatic ecosystems. A tenet 
of this stewardship is minimizing the 
introduction of toxic materials, such as 
lead, to levels that have been shown to 
be non-hazardous, while recognizing that 
complete elimination may be neither fea-
sible nor necessary. Detrimental effects at 
the population level of bird species that 
ingest lead sinkers have not been docu-
mented in North America, but impacts at 
the population level should not be a pre-
requisite for corrective action. Current 
knowledge indicates that small lead (and 
other toxic) sinkers (< 2.5 cm), in par-
ticular, are most likely to be ingested 
by waterbirds. Several options exist for 
the American Fisheries Society (AFS), 
perhaps through a small task group, to 
develop a position statement (white 
paper) based on the scientific data on the 
hazard and risk of lead from lost commer-
cial and recreational fishing tackle. 

1. The AFS could work with the pro-
vincial, state, and federal fisheries 
management agencies, in addition to 
the angling clubs, tackle manufactur-
ers, and tackle retailers to educate 
anglers and commercial fishers about 
the availability and utility of non-toxic 
alternatives to lead weights and the 
environmental benefits of using these 
alternatives. AFS could also work with 
the U.S. National Institute of Health 
and Health Canada to educate anglers 
about the potential health hazards of 
casting and manufacturing their own 
lead sinkers and jigs. 

2. The AFS Fisheries Management and 
Fisheries Administration Sections 
could collaborate to develop a spe-
cific Aquatic Resources Conservation 
Electronic Library (ARCeL) module 
for use as part of a lead-free education/ 
outreach project, perhaps funded by the 
Fisheries Conservation Foundation. All 
of the requisite educational materials 

could be made available for production 
and distribution by all management 
agencies, fishing tackle manufacturers, 
and retailers. 

3. AFS could partner with and encour-
age fisheries management agencies to 
develop lead tackle exchange programs 
and, in conjunction with this tackle 
exchange effort, participate in safe col-
lection and disposal programs for lead 
fishing tackle. 

4- AFS could work closely with the 
Association of Fish and Wildlife 
Agencies (AFWA), fishing tackle man-
ufacturers, the American Sportfishing 
Association (ASA), and the Canadian 
Sportfishing Industry Association 
(CSIA) to encourage and facilitate a 
transition from the manufacture, dis-
tribution, and sale of small lead fish-
ing weights to fishing weights made of 
non-toxic alternative materials. The 
development of schedules would facili-
tate this transition. It is recognized 
that a number of the recreational and 
commercial fishing tackle manufactur-
ers have already taken the initiative by 
entering into the lead-free tackle mar-
ket, and are well into this transition; 
however, the shelf space and volume 
of alternate material weights remains a 
small percentage of the overall inven-
tory and sale of these small fishing 
weights 

5. Consistent with the above negotiated 
transition schedule for the manufacture 
and sale of alternatives to lead, the AFS 
could work with the AFWA, ASA, and 
CSIA to develop a framework for future 
phased-in regulations on the sale, use, 
and possession of lead fishing sinkers 
while fishing. This framework would 
provide for requisite consistency in 
the rules, regulations, and their imple-
mentation; would help deliver a strong 
message to anglers; and would allow 
manufacturers to more easily develop 
and market non-lead products. 

6. The AFS may consider local bans on 
the use of lead fishing sinkers as an 
appropriate management tactic in geo-
graphical areas of high annual mortal-
ity of waterbirds associated with lead 
poisoning and in heavily protected 
pristine areas such as national parks 
and national wildlife refuges. 

In conclusion, AFS interacts with 
many natural resource management 
agencies, angling organizations, and the 
fishing tackle industry. AFS, therefore, 
is in a position to both foster education 
on the hazards of lead to wildlife and to 
develop a position statement with the 
aim of reducing to an absolute minimum 
the introduction of lead into the aquatic 
environment from fishing activities. 
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Grenadiers of the World Oceans: 
Biology, Stock Assessment, 

and Fisheries 

Grenadiers of the World Oceans: Biology, Stock 
Assessment, and Fisheries 
Alexei M. Orlov and Tomio Iwamoto, eds. 

Grenadiers or rattails are widely distributed in the oceans from the Arctic to the 
Antarctic. This is the first book to examine different aspects of the distribution, 
ecology, life history, stock assessment and fisheries of different grenadier species in 
the oceans. The 25 chapters, written by 65 international experts, provide the most 
current data on the biology and fisheries of grenadiers. This volume will appeal to a 
wide spectrum of professionals, induding fisheries scientists and managera, marine 
biologists and ecologists, and oceanographers. 

(SY 63), 484 pp. paper, 2008 
ISBN-13 . . . . 978-1-934874-0O4 
stock 540.63P 
list price $69 
member price $48 
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Salmonid Spawning Habitat in Rivers: Physical Controls, 
Biological Responses, and Approaches to Remediation 
David Sear and Paul DeVries, eds. 

This timely volume presents recent research on the interactions between physical 
habitat and the ecology of salmon. Salmon habitats have been under increasing 
pressure from catchment management and river management activity resulting in 
a decline in available habitat. North American and European scientists review the 
processes controlling habitat availability, explore the issues impacting the quality of 
this habitat, and assess the biological factors affecting habitat use and the interaction 
between habitat quality and salmon reproductive success. 

(SY 65), 370 pp est., paper, 2008 
ISBN-13 . . . . 978-1-934874-03-5 
stock 540.65P 
list price $69 
member price $48 
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Red Snapper Ecology and Fisheries in the U.S. Gulf of 
Mexico 
William F. Patterson, III, James H. Cowan, Jr., Gary R. Fitzhugh, and David L 
Nieland, eds. 

Red snapper is among the most ecologically and economically important reef 
fishes in the northern Guff of Mexico. Fisheries management for the spedes also 
happens to be among the most controversial in the U.S. Gulf red snapper has been 
estimated to be overfished and undergoing overfishing since at least the late 1980s. 
Management is complicated, however, because the greatest source of mortality for 
red snapper is believed to come from shrimp trawl bycatch, not the directed fisheries. 
Despite all efforts to solve the bycatch problem and otherwise recover red snapper, 
the stock remains significantly overfished. This volume provides the state of knowl-
edge for research on red snapper ecology and fisheries. 

(SY 60), 396 pp, paper, 2008 
ISBN-13 . . . . 978-1-888569-97-1 
stock 540.60P 
list price $69 
member price $48 
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Stephen V. Amaral, Dilip Mathur, and Edward P. Taft, III, eds. 

Authors who are leaders in their field examine a wide range of new research 
associated with fish passage (upstream and downstream), water intake fish protec-
tion technologies, sampling technologies, and techniques for assessing f ishway 
performance and migration behaviors, aquaculture, and habitat restoration and 
enhancement. 

(SY 61), 239 pp, paper, 2008 
ISBN-13 . . . . 978-1-934874-02-8 
stock 540.61 Ρ 
list price $69 
member price $48 
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Eels at the Edge: Science, Status, and Conservation 
Concerns 
John M. Casselman and David K. Cairns, eds. 

There is a catastrophic worldwide decline of anguillid (freshwater eel) species. 
World authorities on the three species consider mechanisms for addressing this con-
cern and reversing trends. This book emphasizes recent and new insights into basic 
biology, resource status, and management procedures. Chapter authors 
provide innovative approaches to stock assessment and management. 

(SY 58), 400 pp est., hardcover, 2008 
ISBN-13 978-1 -8S8569-9&4 
stock 540.58C 
list price $69 
member price $48 

International Governance 
of Fisheries Ecosystems: 
Learning from the Past, 
Finding Solutions for the Future 

International Governance of Fisheries Ecosystems: 
Learning from the Past, Finding Solutions for the Future 
Michael G. Schechter, Nancy J. Leonard, and William W. Taylor, eds. 

Fisheries experts increasingly acknowledge the importance of globalization on 
local, national, and international fisheries. This book brings together fisheries and 
governance experts from across the globe who present case studies on a broad 
spectrum of the internationally shared fisheries that inhabit diverse freshwater and 
marine ecosystem types. 

Case studies provide the biological background of the fisheries resource, induding 
status and threats to the resource and its ecosystem. The case studies review the 
evolution and current governance institutions of the fisheries resource, with particular 
focus on international or global institutions. Each study condudes with an evaluation 
of the effectiveness of the current fisheries governance institutions, and recommen-
dations for changes. 

450 pp est, paper, 2008 
ISBN-13 978-1-888569-99-5 
Stock 550.56P 
list price $69 
member price $48 

Mitigating Impacts of Natural Hazards on Fishery 
Ecosystems 
Katherine D. McLaughlin, ed. 

The inevitability of natural hazards makes them a topic of relevance to a wide 
range of scientists. From regional fisheries managers to policy makers, hazards, be 
they atmospheric, hydrologic, or geologic, affect all aspects of fisheries and all ge-
ographies. In this volume, authors discuss not only the impact of natural hazards on 
fish populations, but also the effect on the fishery habitat and the fishing and coastal 
communities dependent on such populations. Research on an assortment of hazards 
is presented, induding earthquakes, volcanoes, hurricanes, tsunamis, hypoxia, and 
harmful algal blooms. 

(SY 64), 444 pp, hardcover, 2008 
ISBN-13 978-1-934874-01-1 
Stock 540.64C 
list price $60 
member price $42 
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Reconciling Fisheries with Conservation: 

Proceedings of the Fourth World Fisheries Congress 

volume I 

Reconciling Fisheries with Conservation: Proceedings 
of the Fourth World Fisheries Congress 
Jennifer Nielsen, Julian J. Dodson, Kevin Fried/and, TroyR. Hamon, Jack 
Musick, and Eric Verspoor, eds. 

Across the globe, in developed and developing countries, the conflict is dear. 
Economic and sodal issues involving fish and fisheries are at odds with conserva-
tion and sustainability. This book examines key questions covering the range of 
global fisheries issues in a diversity of aquatic ecosystems: 

- What should we care about when attempting to reconcile fisheries with 
conservation? 

- Who owns the fish and what are they worth to society? 
- Can we get more fish or benefits from fish and still reconcile fisheries with 

conservation? 
- How can we manage aquatic ecosystems to reconcile fisheries with 

conservation? 
- How do we reconcile fisheries with conservation in marine waters? 
- How do we reconcile fisheries with conservation in freshwater habitats? 

{SY 49), 1,946 pp, 2 volumes, paper, 2008 
ISBN-10 1-888569-80-8 
ISBN 13 . . . . 978-1-888569-80-3 
stock 540.49P 
list price $75 
member price $53 

Burbot: Ecology, Management, 

and Culture 

Burbot: Ecology, Management, and Culture 
Vaughn L Paragamian and David H. Bennett, eds. 

Burbot are circumpolar in distribution and found in the northern tier of states 
and Canada. Burbot populations are threatened or have been extirpated in many 
waters in their southern range in North America. The status of burbot is in ques-
tion in some European countries, or they have been extirpated in others. 

Among other topics, this volume explores differences in mitochrondrial DNA 
frequencies of burbot in the Pacific Northwest, how temperature changes due to 
regulated discharge from a dam and dimatic changes may be affecting burbot 
abundance, the status of burbot in the Great Lakes, burbot culture, arid how 
local government and a Native American tribe intervened to develop a burbot 
conservation strategy. 

(SY 59), 270 pp, paper, 2008 
ISBN-13 . . . . 978-1-888569-98-8 
stock 540.59P 
list price $69 
member price $48 
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Aquacuiture 
in the 

21st Century 

Propagated Fish In 
Resource Management 

Aquacuiture In the 21st Century 
Anita Kelly and Jeff Sitverstein, eds. 

Aquacuiture in the 21st Century is 
the second volume in the Manual of Fish 
Culture series. This volume provides the 
detail and utility for the culture of aquatic 
organisms that made the first volume 
indispensable to curturists. Additionally, 
historical and background material are 
provided for each of the 26 spedes 
covered, which makes this book useful 
to those more generally interested in 
aquacuiture and the development of 
aquacuiture. The extent of the material 
provided makes it not only a valuable ref-
erence tool, but also an excellent resource 
for aquacuiture courses. 

(SY 46), 643 pp, paper, 2006 
ISBN-10 1-888569-71-9 
ISBN-13 . . . .978-1-8885569-71-1 
stock '. . 540.46P 
list price $69 
member price $48 
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Whlrtlng Disease: Reviews and 
Current Topics 
Jerri L Bartholomew and J. Christopher 
Wilson, eds. 

This book is a compilation of the latest 
whirling disease research findings, along 
with seven invited review papers in seven 
subtopics. It represents a peer-reviewed 
version of the proceedings of the 7th 
Annual Whirling Disease Symposium held 
in February 2001 in Salt Lake City. Given 
the value of its extensive and thoroughly 
researched review papers, this volume a 
valuable resource for researchers in the 
field as well as a reference volume for 
managers who have to make decisions on 
controlling whirling disease. 

(SY29), 247 pp, paper, 2002 
ISBN-10 1-888569-37-9 
ISBN-13 . . . . 978-1-888569-37-7 
stock 540.29P 
list price $69 
member price $48 

ry J. Nlckum Patricia Μ Mazlk, 
John O. Nicfcum. and 

Don D. Mac Κ inlay, adltora 

Bluegil ls 
Biology and Behavior 

Propagated Fish In Resource 
Management 
Mary Nickum, Patricia Mask, John 
Nkkum, and Don MacKinlay, eds. 

This book contains the peer-reviewed 
technical papers presented at a June 2003 
symposium examining the effective use of 
fish culture as a tool for fisheries resource 
management. 

The symposium identified information 
gaps in technical knowledge, debated 
the appropriateness of assumptions and 
current theories being used to make 
resource management dedsions, and 
attempted to reconcile philosophical 
differences that have become an obstacle 
to sdence-based resource management. 

(SY 44), 644 pp, hardcover, 2005 
ISBN-10 1-888569-69-7 
ISBN-13 978-1-88569-69-8 
stock 540.44C 
list price $75 
member price $53 

Manual of Fish Culture 
AFS Fish Culture Section 

A Manual of Fish Culture, originally 
published by the U.S. Commission on 
Fisheries in 1897, contains descriptions 
of culture techniques for more than 
40 species or groups of f inf ishes, plus 
lobsters, oysters, clams, and frogs. When 
published, it contained all the information 
needed by fish curturists. The techniques 
and practices described in the Manual 
became the standard for aquaculturists 
and the forerunner of the technical publi-
cations of today. This reprint of the 1897 
book was produced by the Fish Culture 
Section of the American Fisheries Society. 

340 pp + 80 plates, hardcover, 1999 
ISBN-10 1-888569-16-6 
ISBN-13 . . . . 978-1-888569-16-2 
stock 530.28C 
list price $50 
member price $35 

Bluegills: Biology and Behavior 
Stephen Spotte 

The bluegill is arguably the most 
popular freshwater sportfish in North 
America - it has been introduced into 
every state but Alaska. Bluegills also have 
been exported worldwide for sport, 
aquacuiture, or as forage for larger fishes. 
Spotte's book is a synopsis of what we 
know about bluegills. He discusses not 
just what bluegills do, but also /TOW they 
go about doing it. 

214 pp, paper, 2007 
ISBN-13 . . . . 978-1-888569-93-3 
stock 550.54P 
list price $35 
member price $25 

Early Life History of Fishes 
in the San Francisco 

Estuary and Watershed 

Black Carp: Biological Synopsis 
and Risk Assessment of an 
Introduced Fish 
Leo G. Nico, James D. Williams, and 
Howard LJelks 

This book is a detailed risk assessment 
and biological synopsis of the black carp, 
a large mollusk-eating cyprinid fish native 
to eastern Asia. A great deal of controver-
sy surrounds the presence of this foreign 
fish in the United States. Most of those 
associated with the aquacuiture industry 
view black carp as an important tool in 
controlling disease-carrying snails that 
infest aquacuiture ponds. Those interested 
in mdlusk protection and groups involved 
with aquatic ecosystem conservation are 
concerned that continued use of black 
carp by U.S. aquaculturists will lead to the 
species' establishment in open waters. 

(SP32), 316 pp, hardcover, 2005 
ISBN-10 1-888569-68-9 
ISBN-13 . . . . 978-1-888569-68-1 
stock 510.32C 
list price $60 
member price $42 

The Development of 
Form and Function in 
Fishes and the 
Question of Larval 
Adaptation 

Early Life History of Fishes In 
the San Francisco Estuary and 
Watershed 
Frederick Feyrer, Larry R. Brown, Randall L 
Brown, and James J. Orsi, eds. 

This book is the primary source of 
information on the early life history of 
fishes in the San Franosco Estuary and its 
watershed. It contains more papers on 
fish early life history in the system than all 
previous publications combined. In ad-
dition to providing a resource for people 
generally interested in the system, original 
papers on feeding ecology, growth, 
environmental requirements of spedes, 
community ecology, emerging modeling 
techniques, development and toxicology 
will benefit sdentists specializing in a 
variety of disciplines. 

(SY39), 295 pp, paper, 2004 
ISBN-10 1-888569-59-X 
ISBN-13 . . . . 978-1-888569-59-9 
stock 540.39P 
list price $60 
member price $42 

lohn Jeffrey Govoni. editor 
Amrricen Fittwri*» SodMy 

The Development of Form and 
Function in Fishes and the 
Question of Larval Adaptation 
John Jeffrey Govoni, ed. 

Understanding how larval fish func-
tion, how they acquire energy to grow, 
and how they expend energy to survive is 
basic to any endeavor in either mariculture 
or aquacuiture. The book reviews the 
development of form and function in the 
following major anatomical systems: gross 
external anatomy (swimming), the integu-
ment (osmoregulation and taste), the ali-
mentary canal, other visceral organs, the 
swim bladder, gills, and sensory systems, 
as well as blood and circulation. 

(SY40), 198pp, paper, 2004 
ISBN-10 1-888569-58-1 
ISBN-13 . . . . 978-1-888569-58-2 
stock 540.40P 
list price $60 
member price $42 
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peraistence; upstream and downstream 
migratory behavior; habitat requirements 
and local movement; passage technolo-
gies; and conservation management and 
stock enhancement. Most major sturgeon 
spedes in America are covered, including 
shortnose, Atlantic, Gulf, lake, pallid, 
shovel nose, white, and green sturgeon. 

(SY28), 258 pp, paper, 2002 
ISBN-10 1-888569-36-0 
ISBN-13 . . . . 978-1-888569-3S0 
stock 540.28P 
list price $60 
member price $42 

Sustaining North American 
Salmon: Perspectives Across 
Regions and Disciplines 
Kristine D. Lynch, Michael L Jones, and 
William W. Taylor, eds. 

U.S. and Canadian fisheries professionals 
from multiple disdplines examine the history, 
current krvowtedge, and research needs of 
fisheries stakeholders, managers, and policy 
makers regarding salmon ecology, policy, 
and management in North America. The 
book offers a greater understanding of the 
complexity and repercussions of salmon 
nraragement, currently a controversial issue 
between Canada and the United States. 
Canadian and U.S. fisheries professionals 
across multiple disdplines identify future 
information needs from biological, social, 
and economic perspectives, enabling 
managers and policy makers to develop 
an action agenda to acquire and utilize 
this information. This excellent reference 
for the management of salmon presents a 
synthesis of the history, ecology, sociology, 
economics, politics/institirtbns, and future 
of one of the most economically and 
culturally significant fishes in America. 

395 pp, paper, 2002 

ISBN-10 1-888569-25-5 
ISBN-13 978-1-888569-25-4 
stock 550.39P 
list price $69 
member price $48 

Catfish 2000: Proceedings of the 
International Ictalurld Symposium 
Elise R. Irwin etal., eds. 

This book integrates original new 
research and recent literature reviews into 
the first collective work describing the 
biology and management of catfish. This 
volume seeks to serve as a milestone and 
catalyst for more effective management 
of ictalurids and preservation of diversity. 
It is a major reference text for catfish 
biologists and managers. Topics include 
reviews of important spedes; biology and 
ecology (induding life history habitat use, 
movement and genetics); and recent in-
novations in management (induding col-
lection methods, assessment techniques, 
stocks, human dimensions, regulation of 
harvest, effects of maintenance stocking, 
and nonnative introductions). 

(SY24), 516 pp, hardcover, 2000 

ISBN-10 1-888569-19-0 
ISBN-13 . . . . 978-1-888569-19-3 
stock 540.24C 
list price $54 
member price $38 

Biology, Management, and 
Protection of North American 
Sturgeon 
Webster van Winkle, Paul J. Anders, 
David H. Secor, and Doug A. Dixon, eds. 

This multi-authored symposium 
volume addresses the vulnerability and 
continuing decline of numerous sturgeon 
spedes and stocks and the intense efforts 
to manage and protect them. Written by 
sdentists, resource managers, and electric 
utility industry personnel with a shared 
interest in sturgeon biology and ecology, 
management and protection, this book 
indudes life history characteristics relevant 
to population dynamics, viability, and 

Ren 
( I S H 

Rotenone Use In Fisheries 
Management: Administrative and 
Technical Guidelines Manual 
Brian J. Finlayson etal. 

This manual promotes the continued 
safe and effective use of rotenone as 
a pesticide and as a sampling tool of 
fish populations and makes specific 
recommendations for the administrative 

and technical procedures for rotenone 
applications that will ensure its continued 
availability as a valuable fish management 
tool. In a well-organized format, it outlines 
step-by-step procedures for planning and 
executing a treatment project and for 
addressing public hearth and safety issues 
and environmental concerns. 

200 pp, paper, 2000 
ISBN-10 1-888569-22-0 
ISBN-13 . . . . 978-1-888569-22-3 
stock # 550.32P 
list price $50 
member price $35 

The Ecology of Juvenile Salmon 
In the Northeast Pacific Ocean: 
Regional Comparisons 
Churchill B. Grimes, Rick Brodeur, Skip 
McKinnell, and Lew Haldorson, eds. 

Understanding the interaction 
between Pacific salmon and their environ-
ment is critical for salmon management. 
This book presents recent advances in our 
understanding of the ecology of salmon 
in the North Pacific and Bering Sea and 
the influence of ocean dimate on the 
life history and population dynamics of 
Pacific salmon stocks. Focuses on regional 
comparisons of salmon ecology south 
and north of the British Columbia transi-
tion zone where ocean conditions effect 
salmon production in opposite phase. 

(SY 57), 247 pp, paper, 2007 
ISBN-13 . . . . 978-1-888569-95-7 
stock 540.57P 
list price $69 
member price $48 

Landscape Influences on 
Stream Habitats and Biological 
Assemblages 
Robert M. Hughes. Lizhu Wang, and 
Paul W. Seelbach, eds. 

This book synthesizes current knowl-
edge of the influences of landscape on 
stream ecosystems, and evaluates the 
potential for watershed management 
and instream restoration. It identifies 
knowledge gaps to direct future research 
in linking landscape features and instream 
physicochemical and biological conditions. 

Indudes chapters on (1) GIS and 
statistical tools that best link landscape 
with stream conditions, (2) effects of 
natural landscape features on stream 
conditions, (3) effects of human induced 
land cover on stream conditions, and (4) 
influences of spatial and temporal scales 
on the effects of the natural landscape 
and human-induced land cover on stream 
conditions. 

The book will appeal to a wide spec-
trum of resource professionals ranging 
from academic researchers to agency 
managers. 

(SY 48), 697 pp, paper, 2006 
ISBN-10 1-888569-76-X 
ISBN-13 . . . . 978-1-888569-76-6 
stock 540.48P 
list price $69 
member price $48 

Hudson River Fishes and Their 
Environment 
John Waldman, Karin Limburg, and 
David Strayer, eds. 

Contains new findings about the 
ecological and environmental workings 
of the Hudson River and the effects on 
fishes. Chapter authors present important 
new findings, induding the effects of 
zebra mussels that colonized the river 
in 1991 and concomitant changes in 
macrophyte beds, the impact of changing 
land use on the watershed, increasing use 
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of the Hudson by anglers, and the status 
of fish populations induding the decline 
of Atlantic sturgeon. 

(SY51),365 pp. paper, 2006 
ISBN-10 1-888569-824 
ISBN-13 . . . . 978-1-888569-82-7 
stock 540.51 Ρ 
list price $69 
member price $48 

stock 540.34P 
list price $60 
member price $42 

ι 

Fisheries In a Changing Climate 
Nature A McGinn, ed. 

This book covers a wide geographi-
cal area from oceanic fisheries in the 
northwest Atlantic and northeast Pacific, 
to inland fisheries in the Great Lakes and 
western U.S. rivers and streams. In addi-
tion to fisheries science research, some 
chapters detail the impacts of dimate 
change on aquatic ecosystems and 
fisheries policy and management. This 
comprehensive volume will be a valuable 
resource for anyone with an interest in 
these topics and will serve as a guide to 
those continuing to research the future 
of fisheries in a changing climate. 

(SY32), 295 pp, paper, 2002 
ISBN-10 1-888569-40-9 
ISBN-13 . . . . 978-1-888569-40-7 
stock 540.32P 
list price $60 
member price $42 

Nutrients In Salmonid 
Ecosystems: Sustaining 
Production and Biodiversity 
John Stockner, ed. 

The proceedings of the 2001 confer-
ence Restoring Nutrients to Salmonid 
Ecosystems and the first book of its kind, 
this volume presents recent information 
on the role and importance of marine-
derived nutrients in salmonid ecosystems. 
The authors examine how this research 
can be used effectively to assist in 
rebuilding salmonid stocks in the Pacific 
Northwest. 

(SY34), 285 pp, paper, 2003 
ISBN-10 1-888569-44-1 
ISBN-13 . . . . 978-1-888569-44-5 

CABI Publishing, Nosworthy Way, 
Wallingford, Oxon OX10 8DE, United 
Kingdom 

350 pp, paper, 2005 
ISBN-10 1-888569-63-8 
ISBN-13 . . . . 978-1-888569-63-6 
Stock 550.47P 
list price $65 
member price $45 

The Ecology and Management of 
Wood In World Rivers 
Stan V. Gregory, Kathryn L Boyer, 
and Angela M. Gurnell, eds. 

Proceedings of the International 
Conference on Wood in World Rivers 
in Corvallis, Oregon. The volume syn-
thesizes world knowledge about large 
wood in streams and rivers in relation to 
physical and ecological processes and 
stream restoration. 

(SY37),431 pp, paper, 2003 
ISBN-10 1-888569-56-5 
ISBN-13 978-1-888569-56-8 
stock 540.37P 
list price $75 
member price $53 

Monitoring Stream and 

Watershed Restoration 

Philip Roni. edito 

Monitoring Stream and Watershed 
Restoration 
Philip Roni, ed. 

Millions of dollars are invested an-
nually in aquatic restoration, yet little 
guidance exists on how to monitor and 
evaluate these activities. This long-await-
ed book provides a practical resource for 
designing and implementing monitoring 
and evaluation programs for restora-
tion activities at various scales—from 
individual, site-specific actions to multiple 
projects throughout a watershed. 

Chapters are organized around the 
major types of restoration techniques, 
including road improvements, riparian 
silviculture, fencing and grazing manage-
ment f loodplains, estuarine, instream, 
nutrient enrichment and acquisitions 
and conservation easements. Also in-
dudes chapters on economic evaluation 
and monitoring design. 

The book will particularly appeal to sci-
entists evaluating restoration techniques, 
to groups implementing restoration, and 
to agencies and entities responsible f a 
funding restoration efforts. 

Customers outside North and 
Central America order from: 

I In ι .Μ.ιιι'. II. in Hi t . ι I · atarjh .il Mud) 
I ΡΜ.Ϊ PIT II It.-vl.il . ' . l; I i.ili.K> ill I I I . ' 

The Connecticut River Ecological 
Study (1965-1973) Revisited: 
Ecology of the Lower Connecticut 
River 1973-2003 
Paul M. Jacobson, Douglas A Dixon, 
William C. Leggett, Barton C Marty, 
Jr., and Ronald R. Massengill, eds. 

This book contains the original 
Connecticut River Ecological Study: 
Impacts of a Nuclear Power Station (AFS 
Monograph 1), updated with a compila-
tion of retrospective papers targeting key 
contemporary ecological and regulatory 
issues in relation to the issues investigated 
and predictions made in the early 1970s. 
The Connecticut River study was one 
of the first large-scale, comprehensive 
studies to assess the ecological impact of 
a steam electric power plant that utilizes 
once-through cooling and is located on a 
major tidal river. 

(M9), 545 pp, paper, 2004 
ISBN-10 1-888569-66-2 
ISBN-13 . . . . 978-1-888569-66-7 
stock 520.09P 
list price $69 
member price $48 

This volume may be used as a manual for 
scientists, students, and others, in a variety 
of disdplines and applications. 

Customers outs*de North and 
Central America order from: CABI 
Publishing, fNtosworthy Way, Wallingford, 
Oxon OX10 8DE, United Wngdom 

644 pp, 2002 
ISBN-10 hardcover . . 1-888569-28-X 
ISBN-13 har±over978-1 -888569-28-5 
stock hardcover 550.37C 
list price hardcover $89 
member price hardcover $62 

ISBN-10 paper 1-88856943-3 
ISBN-13 paper. . 978-1-88856943-8 
stock paper 550.37P 
list price paper $69 
member price paper $48 

EDUCATIONAL & 
PROFESSIONAL 

Aquatic Stewardship Education 
In Theory and Practice 

Biological Indicators of Aquatic 
Ecosystem Stress 
S. Marshall Adams, ed. 

A practical guide to the use of biocri-
teria for assessment of the effects of envi-
ronmental stressors on aquatic ecosystems 
and organisms, especially fish. Written by 
sdentists who are the best in their fields, 
this book provides helpful information 
for designing and applying bioindicators 
in the field to reliably assess the health of 
aquatic organisms and the ecosystems. 

American I WMAM S*x.*iciy SymrMu 

Aquatic Stewardship Education In 
Theory and Practice 
Barbara A Knuth and William Ε 
Siemer, eds. 

This topical book presents the most 
current thinking about how to define, 
foster, and evaluate desirable aquatic 
stewardship behaviors as well as how 
to develop the educational programs 
and other motivating forces underlying 
such behaviors. This effort represents a 
partnership among academics, aquatic 
resource educators, fishery manage-
ment professionals, and the fishing and 
boating industries to develop a shared 
understanding of desired characteristics 
of aquatic resource stewardship. 

(SY 55), 187 pp, paper, 2007 
ISBN-13 . . . . 978-1-888569-90-2 
stock 540.55P 
list price $60 
member price $42 
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Fish Health Section 

BLUE BOOK 
2007 RJI 

Edition ggj 
Suggested Procedures 

Identification of Certain 

- Fmfish end Shclllish 
Pathogens 

ISBN-13 . . . . 978-1-888569-86-5 
stock 550.53 
list price $12 
member price $ 8 

Suggested Procedures for the 
Detection and Identification of 
Certain Flnflsh and Shellfish 
Pathogens, 2007 Edition 

Originally published in loose-leaf 
format as the Blue Book, this updated, 
searchable CD contains both the familiar 
chapters of the "Suggested Procedures 
for the Detection and Identification of 
Certain Finfish and Shellfish Pathogens" 
and the newty revised "Standard 
Procedures for Aquatic Animal Health 
Inspections" coauthored by the U.S. Fish 
and Wildlife Service and the AFS Fish 
Hearth Section. This new format allows 
the user to easily access information and 
contains numerous color photographs 
and video dips. 

CD-ROM, 2007, updated annually 
ISBN-13 . . . . 978-1-888569-94-0 
1-YEAR SUBSCRIPTION 

stock 703.14CD 
list price $100 
member price $70 
3- YEAR SUBSCRIPTION 
stock 703.14S 
list price $150 
member price $105 

Mysteries from the Yukon: Three 
Fisheries Adventures for Students 
Lawrence S. Buklis 

Searching for lost gold from the 
Klondike, chasing thieves in a blinding 
snowstorm, plunging through raging 
waters on a hydropower project gone 
wrong— three fast-paced adventures 
await readers in grades 5 through 9. 
Through the experiences of a fisheries 
biologist and his family on the legendary 
Yukon River, these adventures help feed 
the dream: Could this be me? 

217 pp, paper, 2003 
ISBN-10 1-888569-52-2 
ISBN-13 . . . . 978-1-888569-52-0 
stock 550.46P 
list price $21 
member price $15 

Fish Slide Catalog (AFS), Fifth 
Edition 

The AFS slide collection contains 
980 slides (35 mm) of North American 
fishes. These slides serve as a valuable 
educational resource at all levels of educa-
tion, from grade school to university, and 
in a wide variety of applications, such as 
training law enforcement personnel and 
talks before scientific societies and angling 
clubs. Slides sold by AFS are distributed 
with the understanding that they will be 
used only in optical projection for non-
profit educational purposes. Any other 
use, nonprofit or commercial, requires the 
consent of the contributoKs), who retain 
all copyrights to their slides. 

36 pp, paper, 1997 

stock 05Slid 
catalog, each $2.85 
slides, each $4.50 
Minimum order $25 

Introduction to Infectious Diseases 
of Salmonid Fishes 
AFS Continuing Education Program 

This 64-minute CD/Video course on 
infectious diseases describes how to col-
lect samples and perform the initial steps 
in diagnosing disease agents. Segments 
introduce the most common pathogens 
of salmon and trout. 

Indudes 28 pp corresponding 
pamphlet, 2002 
CD stock 703.11 
VHS video stock 702.08 
list price $49 
member price $34 
Please specify either CD or VHS video 
(same price). 

BighMded Carps 
Λ rtiolosjical S\iH»pM> .irul 
mironmcnLil Risk AsscMiicnt 

AFS Guide to Fisheries 
Employment, 2nd Edition 

David A Hewitt, William E. Pine III, 
and Alexander V. Zale, eds. 

This updated handbook provides edu-
cation, employment, career advancement, 
and professional development guidance 
to fisheries students and professionals. 
Includes practical advice on building un-
dergraduate skills, designing an effective 
resume, and pursuing graduate studies. 
Experienced fisheries professionals discuss 
fisheries careers with state and federal 
agencies, academia, cooperative research 
units, nongovernmental organizations, 
and private consultants. Also examines 
foreign employment, equal opportunity 
issues, things to know about assuming 
administrative positions, and how AFS 
can help individuals become fisheries 
professionals. 

229 pp, paper, 2006 
ISBN-10 1-888569-86-7 

GUIDES 
F A U N A 

A N D 

Population Genetics: Principles 
and Applications for Fisheries 
Scientists 
Eric M. Hallemian, ed. 

This book serves as a welcome and 
badly needed teaching resource in the 
field of fisheries genetics. This multi-
authored volume finally makes the subject 
of population genetics relevant and fully 
accessible to students and practitioners 
of fisheries sdence. A textbook for 
both university and lifelong students, it 
discusses the principles and applications 
of population genetics, specifically within 
the fisheries field. This is the first textbook 
of its kind. 

458 pp, hardcover, 2003 

ISBN-10 1-888569-27-1 
ISBN-13 . . . . 978-1-888569-27-8 
stock 550.34C 
list price $69 
member price $48 

EJSLW 
Grenadiers of the World Oceans: 
Biology, Stock Assessment, and 
Fisheries 
Alexei M. Oriov and Tomio Iwamoto, 
eds. 

(SY 63), 484 pp, paper, 2008 
ISBN-13 . . . . 978-1 -934874^)04 
stock 540.63P 
list price $69 
member price $48 

E7SLW 
Red Snapper Ecology and 
Fisheries in the U.S. Gulf of 
Mexico 
William F. Patterson, III, James H. 
Cowan, Jr., GaryR. Fitzhugh, and 
David L Nieland, eds. 

(SY 60), 396 pp, paper, 2008 
ISBN-13 . . . . 978-1-888569-97-1 
stock 540.60P 
list price $69 
member price $48 

Blgheaded Carps: A Biological 
Synopsis and Environmental Risk 
Assessment 
Cynthia Kolar, Walter Courtenay, Jr., 
Duane Chapman, Christine Housel, 
James Williams, and Dawn Jennings 

The book is a detailed risk assessment 
and biological synopsis of the bigheaded 
carps of the genus Hypophthalmichthys, 
which includes the bighead, silver, and 
largescale silver carps. It summarizes avail-
able scientific literature describing their 
biology, ecology, uses, ecological effects, 
and risks to the environment. 

Major subjects addressed are (1) 
taxonomy and descriptions of the genus 
and spedes, (2) native distributions and 
habitat preferences, (3) biology and 
natural history, with emphasis on diet and 
reproduction, (4) diseases and parasites 
assodated with each species, (5) history of 
the introduction of the fishes within and 
outside the United States, (6) a review of 
the human uses of species in the genus, 
(7) a discussion of the potential ranges 
of the spedes in the United States, (8) a 
review of current federal and state regula-
tions for each species, and (9) an assess-
ment of the risk posed by these spedes in 
the United States. 

(SP 33), 185 pp, hardcover, 2007 

ISBN-10 1-888569-794 
ISBN-13 . . . . 978-1-888569-79-7 
stock 510.33C 
list price $60 
member price $42 

STATUS, DISTRIBUTION, AND 
CONSERVATION OF NATIVE 

FRESHWATER FISHES OF 
WESTERN NORTH AMERICA: 

A SYMPOSIUM PROCEEDINGS 

Mark J Brooder and Juke A. Schemer, eOtlooj 

American Fleheri— Society Symposium S3 

Status, Distribution, and 
Conservation of Native Freshwater 
Fishes of Western North America 
Mark J. Brouder and Julie A Scheurer, 
eds. 

Throughout the western United States, 
Canada, and northern Mexico during the 
past century, the status of many western 
native freshwater fish species has become 
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questionable. Native fish have been ad-
versely impacted by land and watershed 
development, habitat loss, direct human 
harvest, and increased competition from 
introduced non-native fish spedes. As 
population growth within the western 
region continues, understanding where 
remaining populations of native fish fauna 
occur and the threat presented to them is 
critical for conservation and restoration. 

(SY 53), 207 pp, paper, 2007 
ISBN-13 . . . . 978-1-888569-89-6 
stock 540.53P 
list price $69 
member price $48 

students, and environmentalists. 
360 pp, hardcover, 
113 color plates, 2003 
ISBN-10 0-295-98338-8 
ISBN-13 . . . . 978-0-295-98338-7 
stock 637.06C 
list price $55 
member'price $39 

Freshwater Fishes of Virginia 
Robert E. Jenkins and Noel M. 
Burkhead 

Exhaustive treatment of 210 species 
of Virginias freshwater ichthyofauna. 
Introductory chapters on Virginias natural 
history, drainages and habitat, biogeogra-
phy, and endangered species are followed 
by spedes accounts within 24 families. 
An extensive reference list and glossary 
complete the book. Abundant illustra-
tions, detailed keys, distribution maps, 
and 40 pages of color plates make this a 
monumental reference. 

1080 pp, hardcover, 1994 
ISBN-10 0-913235-87-3 
ISBN-13 . . . . 978-0-913235-87^. 
stock 550.20C 
list price $110 
member price $ 77 

The Behavior and Ecology of 
Pacific Salmon and Trout 
Thomas R Quinn 

Few subjects have generated as much 
emotional dialogue around conflict-
ing scientific and policy agendas as the 
protection and management of Pacific 
salmon resources. In this major new 
work, Thomas Quinn distills from the 
vast scientific literature the essential 
information on the behavior and ecology 
of Pacific salmon, including steelhead 
and cutthroat trout. Unlike other books 
that examine only selected life stages, 
habitats, or spedes, this book—richly 
illustrated with beautiful photographs and 
original drawings—thoroughly covers the 
complete life cyde, emphasizing common 
themes and differences among the vari-
ous species of salmon. 

Representing the range of species and 
geographic regions, the book includes 
examples from classic studies by pioneera 
of salmon biology and from the most 
current research to illustrate the important 
features of salmon life history and behav-
ior and the complex physical, biological, 
and human factors that affect them. 

328 pp, 64 in color, paper, 2005 
ISBN-10 0-295-98457-0 
ISBN-13 . . . . 978-0-295-98457-5 
stock 637.07P 
list price $35 
member price $25 

Common and Scientific Names 
of Fishes from the United States, 
Canada, and Mexico, Sixth Edition 
Joseph S. Nelson, Edwin J. Grossman, 
Hector Espinosa-Perez, Lloyd T. 
Findley, Carter R. Gilbert, Robert N. 
Lea, and James D. Williams 

This authoritative reference provides an 
accurate, up-to-date checklist of common 
and scientific names f a all described and 
taxonomicalry valid fish species living in fresh 
and marine waters of North America. This 
edition contains 1,271 additional species 
and reflects numerous taxonomic changes 
that have occurred since 1991. Indudes 
3,700 species, 262 families, 52 established 
exotics, 13 named hybrids, the rationale and 
methocfology for common name allocation, 
history of changes from the previous edition, 
and extensive references. 

Also indudes Spanish and French names. 
INCLUDES A COMPANION CD-ROM. 
Compiled in cooperation with the 

American Society of &thydogists and 
Herpetobgists. 

(SP29), 386 pp, hardcover, 2004 

ISBN-10 1-888569-61-1 
ISBN-13 978-1-888569-61-2 
stock 510.29C 
list price $60 
member price $42 

index are included. This catalog of species 
with a consistent body of descriptive 
and source materials under one cover 
composes a useful reference for marine 
biologists, ichthyologists, natural resource 
managers, students, naturalists, and oth-
ers seeking authoritative information on 
the species. 

1,038 pp + 40 cokx plates, hardcover, 
2002 
ISBN-10 1-888569-07-7 
ISBN-13 . . . . 978-1-888569-07-0 
stock 530.27C 
list price $129 
member price $90 

/Z7SB7 
Advances in Fisheries 
Bloengineering 
Stephen V. Amaral, Dilip Mathur, and 
Edward P. Taft, III, eds. 

(SY 61), 239 pp, paper, 2008 
ISBN-13 . . . . 978-1-934874-02-8 
stock 540.61 Ρ 
list price $69 
member price $48 

Inland Fishes of Washington, 
Second Edition 
Richards. Wydoski and Richard R. 
Whitney 

This new, updated, and greatly 
expanded edition describes all the known 
native and introduced fishes found in 
freshwater habitats of Washington State, 
including most of the fishes of Oregon, 
Idaho, and British Columbia. The authors 
have created a valuable reference for 
the general public, biologists, teachers, 

Fishes of Alaska 
Catherine W. Mecklenburg, T. 
Anthony Mecklenburg, and Lyman K. 
Thorsteinson 

Fishes of Alaska is the only comprehen-
sive guide to the marine and freshwater 
fishes of Alaska. Coverage extends out 
to the U.S. 200-mile limit down to the 
abyssal plain, and to the adjacent waters 
of Russia and Canada with accounts of 
601 species in 108 families and 36 orders. 
Identification keys, spedes accounts, 
and introductions to the higher taxa are 
presented in the framework of a modern 
classification. Color plates, gazetteer, glos-
sary, extensive bibliography, and detailed 

Shark Nursery Grounds of the 
Gulf of Mexico and the East Coast 

Waters of the United States 

Shark Nursery Grounds of the 
Gulf of Mexico and the East Coast 
Waters of the United States 
Camilla T. McCandless, Nancy E. 
Kohler, and Harold L Pratt, Jr., eds. 

Until recently, detailed reports of the 
shark nursery grounds off the U.S. East 
Coast and the Gulf of Mexico have been 
nonexistent. In this book, researchers 
from universities and state and federal 
agendes in 12 U.S. states bordering the 
northwestern Atlantic Ocean and the 
Guff of Mexico from Massachusetts to 
Texas contribute extensive nursery study 
data. Data were gathered using different 
methods, including longline, gill-net, and 
trawl surveys. Raw data on juvenile shark 
catch and environmental parameters 
assodated with the catches are provided 
to enable a synthesis of species, summary 
tables, and maps. 

(SY 50), 390 pp. paper, 2007 

ISBN-10 1-888569-81-6 
ISBN-13 . . . . 978-1-888569-81-0 
stock 540.50P 
list price $69 
member price $48 
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Ι ishi-rn-ν Hr-.-is. a n d OfTfthorr 
D c v r l o p m r n t 

resources and the geology of benthic 
habitats. This book provides the broad 
understanding of the effects of fishing 
activities on benthic habitats necessary 
to address the pressing issues of habitat 
alteration that challenge managers, 
practitioners, and ocean scientists. 

<SY41), 890 pp, hardcover, 2005 
ISBN-10 1-888569-60-3 
ISBN-13 . . . . 978-1-888569-60-5 
stock 540.41 C 
list price $75 
member price $53 

INVERTEBRATES 
Fisheries, Reefs, and Offshore 
Development 
David Stanley and Ann Scarborough-
Bull, eds. 

Proceedings of the Gulf of Mexico 
Fish and Fisheries meeting, focusing on 
the impact and effects of oil and gas 
development on fish and fisheries in the 
Gulf of Mexico. The book covers (1) an 
evaluation of natural and artificial reef 
prcxjuctivfty, (2) fisheries management in 
the Gulf of Mexico, (3) a compilation of 
offshore petroleum platform assemblage 
research, (4) the impact of outer conti-
nental shelf (OCS) development on the 
marine community, (5) OCS and deepwa-
ter marine ecology, and (6) artificial reefs 
and fisheries management. 

(SY36), 238 pp, paper, 2003 
ISBN-10 1-888569-54-9 
ISBN-13 . . . . 978-1-888569-5Φ4 
stock 540.36P 
list price $60 
member price $42 

Aquatic Habitat 
Assessment 

ι - k 

Aquatic Habitat Assessment: 
Common Methods 
Made B. Bain and Nathalie J. 
Stevenson, eds. 

This manual represents the synthesis 
of a comprehensive survey of the most 
widely used methods for inland aquatic 
habitat assessment in North America. 
The purpose of this manual is to reduce 
tiie variability in approaches to habitat 
assessment, while still providing flexibility 
f a selecting practices that vary in effort, 
cost, predsion, and detail. 

216 pp, paper, 1999 
ISBN-10 1-888569-18-2 
ISBN-13 . . . . 978-1-888569-18-6 
stock 550.28P 
list price $33 
member price $23 

Crustaceans 

Effects of Urbanization on Stream 
Ecosystems 
Larry R. Brown, Robert M. Hughes, 
Robert Gray, and Michael R. Meador, eds. 

As human populations continue to 
grow, the effects of urbanization on 
streams and other habitats will become 
increasingly important to aquatic resource 
managers. Urbanization of watersheds 
is almost invariably accompanied by loss 
and alteration of aquatic habitats, two of 
the most frequently mentioned causes 
for losses of aquatic biota. 

This book indudes a variety of 
case studies addressing the effects of 
urbanization on stream ecosystems at 
locations ranging from Brazil to Southern 
California to New York. Of spedal interest 
is a group of five papers resulting from 
an interdisciplinary comparative study of 
urbanization in Boston, MA, Birmingham, 
AL, and Salt Lake City, UT. These papers 
address regional variations in study design 
and responses of habitat, benthic algae, 
benthic macroinvertebrates, and fish to 
urban development. 

(SY 47), 423 pp, paper, 2005 
ISBN-10 1-888569-73-5 
ISBN-13 1-888569-73-5 
stock 540.47P 
list price $69 
member price $48 

Benthic Habitats 

and the 

Effects of Fishing 

M< )lli isks 

• 

Benthic Habitats and the Effects 
of Fishing 
Peter W. Barnes and James P. 
Thomas, eds. 

Fishery resource managers face 
the challenge of ensuring sustainable 
fisheries and maintaining healthy, diverse 
ecosystems. This challenge can be met 
by advancing the scientific knowledge 
available to resource managers to evalu-
ate and appropriately manage fishing 
activities that affect benthic habitats. 
Government agendes have been work-
ing to develop benthic habitat research 
initiatives focused on the effects of fishing 
gear and the linkage between biological 

Common and Scientific Names 
of Aquatic Invertebrates from 
the United States and Canada: 
Mollusks, Second Edition 
Donna D. Turgeon etal. 

This edition updates the nomendature 
to reflect recent phylogenetic analysis, 
and contains more than 300 new spe-
des. Several detailed appendices have 
been added: changes and additions to 
the first edition nomendature, revised 
lists of endangered and possibly extinct 
species, a list of nonindkjenous spedes, 
a general overview of molluscan biology 
and ecology information, information 
about collecting and collections, recom-
mendations for guidebooks and keys, 
and a directory of major North American 
museum collections. An expanded color 
portfolio section illustrates the diversity 
of fauna within this group of inverte-
brates. Compiled in cooperation with the 
Council of Systematic Malacologists and 
the American Malacological Union, this 
edition covers the 6,272 marine, freshwa-
ter, and terrestrial mollusks of the USA 
and Canada. 
Mollusks CD 

A companion CD-ROM contains the 
entire text and figures from Names of 
Mollusks, allowing professionals and 
researchers electronic access to all the 
data contained in the printed book. 
Mollusks book and CD 

(SP26),535 pp, paper, 1998 
ISBN10 1-888569-01-8 
ISBN13 978-1-888569-01-8 
stock 510.26P 
list price $59 
member price $41 

Common and Scientific Names 
of Aquatic Invertebrates from 
the United States and Canada: 
Crustaceans 
Patsy A McLaughlin, David K. Camp 
etal. 

This edition represents the second 
edition of the list of decapod crustaceans 
and the first edition of the list of all other 
crustacean groups, induding terrestrial, 
freshwater, and marine forms. The list 
has been greatly expanded to indude 
more than 9,000 species from the United 
States (now induding Hawaiian species) 
and Canada. Several detailed appendices 
have been added, induding changes 
and additions to the entries for decapod 
crustaceans from the first edition and 
lists of endangered or threatened spe-
des, presumably extinct species, and 
nonindigenous species. The introduction 
is also expanded to include a detailed 
description of the diversity within the 
subphyium Crustacea. This reference 
was compiled in cooperation with The 
Crustacean Sodety. 

Includes a companion CD-ROM. 
(SP31) 545 pp, paper, 2005 

ISBN-10 1-888569-64-6 
ISBN-13 . . . . 978-1-888569-64-3 
stock 510.31 Ρ 
list price $60 
member price $42 

C m i l . 1 1 i.i and ( l e i i i i p l i i i i .i 

Second Eidition 

-

1 

Common and Scientific Names 
of Aquatic Invertebrates from 
the United States and Canada: 
Cnidaria and Ctenophora, Second 
Edition 
Stephen D. Cairns etal. 

This volume (updated since the 
first edition and now with a CD-
ROM) provides a checklist of species 
and recommends selected common 
names f a North American Cnidaria 
and Ctenophaa, thereby achieving 
uniformity and avoiding confusion over 
common names. In addition to stabilizing 
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common name nomenclature, this list will 
heighten public awareness of the diversity 
and wide distribution of cnidarians in 
North America, help identify taxonomic 
groups in need of systematic revision, 
and serve as a preliminary guide to the 
literature required for the identifica-
tion of species. This text lists more than 
1,300 taxa of jellyfishes, hydroids, corals, 
anemones, and comb jellies and sets the 
standard for vernacular names of the 
more widely known spedes. This book 
indudes an index, extensive references 
and bibliography, and annotated changes 
from the first edition. 

BOOK AND CD 
(SP28), 115 pp + 32 color photos, 
paper, 2003 
ISBN-10 1-888569-39-5 
ISBN-13 . . . . 978-1-888569-39-1 
stock 510.28P 
list price $39 
member price $27 
CD ONLY 
ISBN-10 1-888569-45-X 
ISBN-13 . . . . 978-1-88856945-2 
stock 703.12 
list price $34 
member price $24 

a s m 
Reconciling Fisheries with 
Conservation: Proceedings of the 
Fourth World Fisheries Congress 
Jennifer Nielsen, Julian Dodson, Kevin 
Friedland, TroyHamoh, John Mustek, 
and Eric Verspoor, eds. 

(SY 49), 1,946 pp, paper, 2008 
ISBN-10 1-888569-80-8 
ISBN-13 . . . . 978-1-888569-80-3 
stock 540.49P 
list price $75 
member price $53 

SOCKEYE SAINTON 

Cvolulion, It i>l<>gy, .md M.in.ij>i'mcnt 

ISBN-13 . . . . 978-1-888569-88-9 
stock 540.54P 
list price $60 
member price $42 

Sockeye Salmon Evolution, 
Ecology, and Management 
Carol Ann Woody, ed. 

The importance of sockeye salmon 
Oncomynchus nerka to commerdal 
and subsistence fisheries around the 
Pacific Rim has led to over a century of 
research on their evolution and ecology. 
This volume compiles 12 manuscripts 
or extended abstracts from the 2005 
symposium Sodreye Salmon Ecology, 
Evolution, Lie History, and Management 
in Anchorage, Alaska. Exciting work in 
all four major themes is included. 11 full-
color pages. 

(SY54), 129 pp, paper, 2007 

r*%^::~ 1*1 EBBSC 

f) HIHtM Ό 

Anadromous Sturgeons: Habitats, 
Threats, and Management 
Jean Munro, Daniel Hatin, Joseph £ 
Hightower, Kim McKown, Kenneth 
J. Sulak, Andrew W. Kahnle, and 
Francois Caron, eds. 

Because of their threatened status, 
sturgeons have been the focus of broad 
scientific interest This book provides new 
information on freshwater, estuarine, 
and marine habitats of anadromous stur-
geons; examines threats to habitats and 
populations; and reviews management 
and population trends in light of progress 
on recovery of U.S. Atlantic sturgeon 
populations since fishing was banned. 

(SY56), 415pp, paper, 2007 
ISBN-13 . . . . 978-1-888569-91-9 
stock 540.56P 
list price $69 
member price $48 

Eels at the Edge 
John M. Casselman and David Cairns, 
eds. 

(SY 58), 400 pp est., hardcover, 2007 
ISBN-13 . . . 978-1-888569-96-4 
stock 540.58C 
list price $69 
member price $48 

Burbot: Ecology, Management and 
Culture 
Vaughn L Paragamian and David H. 
Bennett, eds. 

(SY 59), 270 pp, paper, 2008 
ISBN-13 . . . . 978-1-888569-98-8 
stock 540.59P 
list price $69 
member price $48 

G7/3LW 
Advances In Fisheries 
Bloenglneering 
Stephen V.Amaral, Dilip Mathur, and 
Edward P. Taft, III, eds. 

(SY61),239pp, paper, 2008 
ISBN-13 . . . . 978-1 -934874-02-8 
stock 540.61 Ρ 
list price $69 
member price $48 

lTXMJ 
Mitigating Impacts of Natural 
Hazards on Fishery Ecosystems 
Katherine D. McLaughlin, ed. 

(SY 64), 444 PP, HARDCOVER, 2008 
ISBN-13 978-1-934874-01-1 
STOCK 540.64C 
list PRICE $60 
MEMBER price $42 

C7SG7 
International Governance of 
Fisheries Ecosystems: Learning 
from the Past, Finding Solutions 
for the Future 
Michael G. Schechter, Nancy J. 
Leonard, and William W. Taylor, eds. 

450 PP EST., PAPER, 2008 
ISBN-13 978-1-888569-99-5 
STOCK 550.56P 
list PRICE $69 
MEMBER price $48 

S A L M O N 2 1 O O : 

Salmon 2100: The Future of Wild 
Pacific Salmon 
Robert T. Lackey, Denise H. Lach, and 
Sally L Duncan, eds. 

Restoring wild salmon to the Pacific 
Northwest is a daunting challenge. In this 
innovative book, 36 salmon scientists, re-
source managers, and policy experts iden-
tify realistic options to restore and sustain 
wild salmon runs in California, Oregon, 
Washington, Idaho, and southern British 
Columbia through this century. 

The policy prescriptions offered are 
candid, sometimes uncomfortably radical, 
and occasionally sobering. Most authors 
condude that major, sometimes whole-
sale modification of core sodetal values 
and priorities will have to occur if signifi-
cant, sustainable populations of wild 
salmon are to be present in the region 
through 2100. 

629 pp, hardcover, 2006 
ISBN-10 1-888569-78-6 
ISBN-13 . . . . 978-1-888569-78-0 
stock 550.50P 
list price $55 
member price $39 

Fisheries Ecosystem Planning for 
Chesapeake Bay 
NOAA Chesapeake Bay Fisheries 
Ecosystem Advisory Panel 

Since European settlement the 
Chesapeake Bays estuarine system 
has supported major fisheries and the 
livelihoods of residents. Over recent 
decades, however, many of the fish and 
shellfish that supported these fisher-
ies have declined.This work describes 
the structure and function of the bays 
ecosystem, including key habitats and 
species interactions. Recommendations to 
implement ecosystem-based approaches 
to fisheries management for bay resident 
and coastal spedes are inducted, as well 
as recommendations for research to 
enhance knowledge of the ecosystem 
and its fisheries. 

450 pp, paper, 2006 

ISBN-10 1-888569-75-1 
ISBN-13 . . . . 978-1-888569-75-9 
stock 550.51 Ρ 
list price $49 
member price $34 

Partnership* for 

a Common 
Purpose: 

Cooperative 

Fisheries 
Research and 
Management 

ml 

Partnerships for a Common 
Purpose: Cooperative Fisheries 
Research and Management 
Alesia N. Read and Troy W. Hartley, 
eds. 

Based on a September 2005 Sea 
Grant-sponsored AFS symposium, this 
book presents case studies, empirical re-
search, and practical advice on innovative 
techniques used by cooperative partners 
working on cooperative fisheries research 
and/or management programs. 

In addition to keynote speakers, the 
program incorporated panels consisting 
of an industry representative, a manager, 
a scientist, and a community partidpant. 
This format offered a broad range of 
perspectives, with panelists and keynote 
speakers selected for their many years 
of expertise and first-hand experience. 
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Partidpants discussed lessons learned, 
characteristics of successful programs, 
and future opportunities. 

(SY 52), 270 pp, hardcover, 2006 
ISBN-10 1-888569-85-9 
ISBN-13 . . . . 978-1-888569-85-8 
stock 540.52C 
list price $60 
member price $42 

S A V I N G Λ Conservation 
D | • t £ T Strategy lot the 

S O U N D 

aquacultural operations, introduction 
of alien spedes, and global climate 
change. New management approaches 
and institutional structures are needed 
that integrate economic, social, and 
environmental interests into a dedsion-
making framework that supports fisheries 
sustainability. 

(SY43),281 pp, paper, 2004 
ISBN-10 1-888569-65-4 
ISBN-13 . . . . 978-1-888569-65-0 
stock 540.43P 
list price $69 
member price $48 

islorical Changes in Large River 
Fish Assemblages 
of the Americas 

F I S H 

HATCHERY 

M A N A G E M E N T 

Saving Puget Sound: A 
Conservation Strategy tor the 21st 
Century 
John Lombard 

The National Academy of Sciences 
concluded that the "social structures and 
institutions" of the Pacific Northwest 
"have proved incapable of ensuring a 
long-term future for salmon." This topical 
book develops a practical proposal to 
conserve the Puget Sound regions most 
important ecosystems in the face of long-
term population growth, drawing lessons 
that are relevant across the northwest and 
other parts of the country. In addition to 
salmon, Saving Puget Sound considers 
the rest of the region^ natural heritage, 
including forests, rivers, Puget Sound itself 
and its shoreline, and distinctive habitats 
such as the south Puget Sound prairies. 

336 pp, paper, 2006 

ISBN-10 1-888569-83-2 
ISBN-13 . . . . 978-1-888569-83-4 
stock 550.52P 
list price $35 
member price $25 

Sustainable Management of 
North American Fisheries 

Sustainable Management of North 
American Fisheries 
E. EricKnudsen, Donald D. 
MacDonald, and Yvonne Muirhead, 
eds. 
Fisheries throughout North America 
are faced with serious threats to their 
sustainability. Some of the key factors 
challenging fisheries sustainability 
include human population growth, 
overfishing, habitat alteration and 
destruction, water quality impairment. 

Fish Hatchery Management, 
Second Edition 
Gary A Wedemeyer, ed. 
This second edition expands and updates 
the original Fish Hatchery Management, 
the preeminent fish culture manual in 
North America since 1982, which has 
been used in universities and USFWS 
training centers nationwide to train new 
generations of curturists. The new edition 
has been completely rewritten by experts 
to indude major advances in hatchery 
operation, in practical knowledge about 
raising high-quality fish, and in optimal 
use of cultured fishes in management 
programs. This up-to-date volume is 
greatly needed as a training tool and 
day-to-day hatchery resource. The new 
edition covers advances in production, 
water issues, transportation, stocking, 
open systems, controlled systems, 
semi-controlled systems, broodstocks 
and spawning, nutrition and feeding, 
fish health, and spedal considerations. 
Authors have developed chapters for 
relevance to both private and public fish 
culture. 

Customers outside North and 
Central America order fronrCABI 
Publishing, Nosworthy Way, 
Wallingford, Oxon OX108DE, United 
Kingdom 
733 pp, 2002 
ISBN-10 1-888569-26-3 
ISBN-13 . . . . 978-1-888569-26-1 
stock hardcover 550.4OC 
list price hardcover $71 
member price hardcover . . . . $50 

stock paper 550.40P 
list price paper $56 
member price paper $39 

of physical and biological functions 
and concepts of uncertainty in natural 
and managed systems into strategies 
for renewing and conserving river 
ecosystems. 

283 pp, paper, 2003 
ISBN-10 1-888569-46-8 
ISBN-13 . . . . 978-1-88856946-9 
stock 550.44P 
list price $69 
member price $48 

Proceedings of the Third 
Wor ld Fisheries Congress 
Feeding the Wor ld w i t h Fish 
in the Next Mi l len ium—The 
Balance b e t w e e n 
Production and . . 

Historical Changes in Large River 
Fish Assemblages of the Americas 
John N. Rinne, Robert M. Hughes, and 
Bob Calamusso, eds. 
Dramatic changes have occurred in 
the functioning of larger rivers because 
of social values and polides, land use, 
inchannel causes, and alien species. These 
changes have resulted in the reduction in 
range and abundance of many native fish 
spedes. This book describes the historical 
changes observed in the fish assemblages 
of 27 large rivers in North, Central, and 
South America. A synthesizing chapter 
highlights common and distinct patterns 
among the rivers and their stressors. 

The book focuses on entire fish assem-
blages, including the many species that 
do not enter fisheries. It will be of interest 
to both fishery biologists and aquatic 
ecologists who are concerned with the 
status and trends in biodiversity and 
biointegrity. Includes historical information 
as well as new research and monitoring 
results, induding research on metapopula-
tions, genetics, and life history strategies. 

(SY45),612pp, paper, 2005 
ISBN-10 1-888569-72-7 
ISBN-13 . . . . 978-1-888569-72-8 
stock 540.45P 
list price $69 
member price $48 

STRATEGIES' TOR RESTORING 
RIVER BCOEYSTCMA 

Stu i rx -s . . I \ . i r i . . l . i l i l > .111.1 
Uncertainly tn ν nl 
.Hid M.ill.lut «I S\ su-ills 

Unit*- |^^^_^ 
Burn MtMjfoy. ^ ^ ^ ^ ^ 
And Zhou Ytngqt. editors 

Proceedings of the Third World 
Fisheries Congress: Feeding 
the World with Fish In the Next 
Millennium—The Balance between 
Production and Environment 
Bruce Phillips, Bernard A Megrey, and 
YingqiZhou, eds. 
Proceedings of the Third World Fisheries 
Congress, held in Beijing, demonstrating 
the potentialities and conditions for 
sustainable and steady development 
of the world fishing industry. The book 
presents information on 8 topics: 
(1) fish farming: past, present, and 
future; (2) aquafood: advances in 
seafood technology; (3) contribution 
of information technology to fisheries 
sustainability; (4) challenges in coastal 
zone management; (5) social and 
economic dimensions of fisheries; (6) 
can technology minimize the impacts 
of fisheries production; (7) biodiversity 
and fisheries production; and (8) 
paradigm shifts in fisheries management, 
assessment, and policy. 

(SY38), 766 pp, paper, 2003 

ISBN-10 1-888569-55-7 
ISBN-13 . . . . 978-1-888569-55-1 
stock 540.38P 
list price $75 
member price $53 

Aquatic Protected Areas as 
Fisheries M a n a g e m e n t Tools 

Strategies tor Restoring River 
Ecosystems: Sources of Variability 
and Uncertainty In Natural and 
Managed Systems 
Robert C. Wissmar and Peter A 
Bisson, eds. 
Fisheries and natural resource managers 
and policymakers need more effident 
procedures for identifying sources of 
variability in ecosystems (natural and 
managed) and assessing uncertainties 
of managing and making decisions 
for developing and implementing river 
restoration strategies. This book seeks 
to integrate perspectives on variability 

Aquatic Protected Areas as 
Fisheries Management Tools 
J. Brooke Shipley, ed. 

The third volume in the AFS-Sea Grant 
series of symposia intended to develop 
new approaches to practical fisheries 
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management, this proceedings examines 
the highly discussed, studied, and 
debated topic of marine protected areas. 
Such protected areas are being looked 
upon as means to accomplish a variety 
of objectives induding, but not restricted 
to, protection of fish stocks, control 
of fishing effort, protection of critical 
fish habitat, creation of spawning and 
recruitment refugia, and enhancement of 
species biodiversity. 

(SY42), 301 pp, paper, 2004 
ISBN-10 1-888569-62-X 
ISBN-13 . . . . 978-1-888569-62-9 
stock 540.42P 
list price $60 
member price $42 

orporut i r iw Uri'Jtrrttiimy 
i n t o 

F i s h e r y M o d e l s 

Incorporating Uncertainty Into 
Fishery Models 
Jim M. Berkson, Lisa L Kline, Donald 
J. Orth, eds. 

A valuable and much-needed 
reference, this book examines the full 
range of approaches for incorporating 
uncertainty or variability into fisheries 
work and ecosystem management. 
Until now, the dissemination of these 
methods, and their full range, has been 
slow and difficult, much to the detriment 
of management polities. This impor-
tant book contains a series of new and 
original case studies with details of the 
context, purpose, methods, and results 
of each theoretical application. This 
practical information will enable readers 
to compare approaches and determine 
which one is most appropriate for their 
individual work. 

(SY27), 196pp, paper, 2002 

ISBN-10 1-888569-31-X 
ISBN-13 . . . . 978-1-888569-31-5 
stock 540.27P 
list price $69 
member price $48 

Inland Fisheries Management In 
North America, Second Edition 
Christopher C. Kohlerand Wayne A 
Hubert eds. 

This revised edition updates a major 
college text and professional reference 
book. Authored by 42 eminent educa-
tors and fisheries managers, it reflects the 
rapid changes in managing inland fisher-
ies since the first edition, especially in ap-
plying ecosystem approaches and adopt-
ing larger spatial scales for management. 
The book covers fishery assessments, 
habitat and community manipulations, 
and the common practices for managing 
stream, river, lake, and anadromous 
fisheries. Chapters on history; ecosystem 
management; management processes; 
communications with the public; intro-
duced, undesirable, and endangered 
spedes; and the legal and regulatory 
frameworks provide the full context for 
modern fisheries management. 

718 pp, hardcover, 1999 

ISBN-10 1-888569-13-1 
ISBN-13 . . . . 978-1-888569-13-1 
stock 550.27C 
list price $79 
member price $55 

B l a c k B a s s : 
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conservation of rare species, and new 
management approaches are all covered 
in this volume. 

(SY31), 724 pp, hardcover, 2003 
ISBN 1-888569-38-7 
ISBN-13 . . . . 978-1-888569-38-4 
stock 540.31 C 
list price $108 
member price $76 

Salmonid Field Protocols 
Handbook: Techniques for 
Assessing Status and Trends In 
Salmon and Trout Populations 
David H. Johnson, Brianna M. Shrier, 
Jennifers. O'Neal, John A Knutzen, 
Xanthippe Augerot, Thomas A 
O'Neil, and Todd N. Pearsons 

This is the first publication to collect, 
standardize, and recommend a sdentif i-
cally rigorous set of field protocols for 
monitoring and assessing salmon and 
trout populations. Indudes five additional 
techniques that can be used with any of 
the 13 prindple methods to supplement 
information gathered. 

Standardized monitoring protocols 
will improve data reliability, maximize 
opportunities for data sharing and data 
set comparability, and ultimately improve 
the ability to assess status and trends. The 
handbook will also support consistency 
in data collection for salmonids at the 
international level. 

478 pp, paper, 2007 
ISBN-13 . . . . 978-1-888569-92-6 
stock 550.55P 
list price $35 
member price $25 

ΙΜΜΓΙΓ— rteknim ··•'· MY I J M I N 

Black Bass: Ecology, 
Conservation, and Management 
David P. Philipp and Mark S. Ridgway, 
eds. 

This book summarizes the proceed-
ings of the symposium Black Bass 2000: 
Ecology, Conservation, and Management 
of Black Bass in North America held at 
the AFS Annual Meeting in St. Louis. The 
symposium was the largest gathering to 
date of fisheries science and manage-
ment professionals with responsibility for 
black bass fisheries. The book represents 
the majority of contributions made by 
keynote, invited, and regular session 
presenters covering the areas of ecology, 
conservation, and management. Issues 
such as population regulation and 
recruitment, conservation genetics and 

Analysis and Interpretation of 
Freshwater Fisheries Data 
Christopher Guy and Michael Brown, 
eds. 

This long-awaited text is an excellent 
companion to AFS's Fisheries Techniques 
because it provides a frame of reference 

for appropriate sample design, analysis, 
and interpretation of freshwater fisheries 
data. The chapters are organized by fish 
and fisheries data types, induding recruit-
ment, mortality, bbtelemetry, habitat, 
and predator-prey interactions, within 
major topic areas, such as population 
dynamics, fish biology, and community 
assessment. 

Chapters contain subsections describ-
ing the data type's), indices, appropriate 
and alternative statistical approaches, 
applications, summary, and references. 
Statistical tests are nestled within chapters 
to allow the reader to connect analyses 
to data types. Box examples allow 
the reader to easily follow the analysis 
method. The companion CD contains 
example data sets and programs so the 
reader can run the analyses, as outlined 
in the box examples. 

The book is appropriate for advanced 
undergraduate and graduate students 
and is a practical resource for fisheries 
professionals. Indudes a subject index 
and glossary. 

961 pp, hardcover, with CD-ROM, 
2007 
ISBN-10 1-888569-77-8 
ISBN-13 . . . . 978-1-888569-77-3 
stock 550.49C 
list price $98 
member price $69 

Geographic Information Systems 
in Fisheries 
William L Fisher and Frank J. Rahel, 
eds. 

Geographic Information Systems (GIS) 
have an increasing number of significant 
applications in fisheries and aquatic 
science research and management Yet 
until now, little has been written on the 
subject. This new book is the first to con-
centrate on the unique challenges of us-
ing GIS to map and model fisheries and 
fish populations in aquatic environments. 
It is the first book of its kind that provides 
examples of GIS applications for all 
components of a fishery (i.e., organisms, 
habitats, and people), in both freshwater 
and marine environments. This important 
tool will serve as a reference for both 
fisheries and aquatic science students 
and professionals. 

276 pp, hardcover, 2004 

ISBN-10 1-888569-57-3 
ISBN-13 . . . . 978-1-888569-57-5 
stock 550.41 C 
list price $69 
member price $48 
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Fisheries Techniques, Second 
Edition 
Brian R. Murphy and David W. Willis, 
eds. 

A comprehensive reference volume 
of modem sampling and data collection 
methods in fisheries sdence for students 
and professionals. This edition indudes 
two new chapters: one on statistical 
considerations in fisheries sampling and 
the other on sampling of invertebrate 
organisms. All other chapters have been 
thoroughly rewritten to indude innova-
tions of the last decade. 

732 pp, hardcover, 1996 
ISBN-10 1-888569-00-X 
ISBN-13 . . . . 978-1-888569-00-1 
stock 550.29C 
list price $86 
member price $60 

\SII 
Ml i\l I \l<1 V Mills 

ι» FISH WD 

I κι μι» χι ι κ MllSSI ι 
Kills 

ISBN-10 1-888569484 
ISBN-13 . . . . 978-1-888569-48-3 
stock 510.30P 
list price $45 
member price $32 
CD ONLY 
ISBN-10 1-888569-49-2 
ISBN-13 . . . . 978-1-88856949-0 
stock 703.13 
list price $39 
member price $27 

A G u i d e lo S a m p l i n g 
Freshwater Musse l 

.s & 
4Έ 

JOURNAL AQUATIC 
ANIMAL HEALTH 

TRANSACTIONS 

l'n|Mi I .il in 

Transactions of the American 
Fisheries Society 
R J. Beamish, D. DeVries, andF.M. 
Utter, eds. 

Published bimonthly in paper and on-
line formats. Available for AFS members. 

ISSN 0002-8487 

Investigation and Monetary values 
of Fish and Freshwater Mussel 
Kills 
Robert S. Southwick and Andrew J. 
Loftus, eds. 

This book is an update and expansion 
of the widely accepted monetary values of 
fish that have been published by AFS since 
1975 (last updated in 1992 as Spedal 
Publication 24). This publication has been 
adopted as the legal basis f a restitution 
a fines in more than half the states and 
has been upheld in numerous legal chal-
lenges. In this current version, freshwater 
mussels are induded for the first time. 
The publication contains comprehensive 
methods f a assessing fish kills and fresh-
water mussel kill events and for assessing 
restitution based on replacement cost f a 
aganisms lost in the kill. Tables containing 
updated replacement cost values f a most 
major fish species that are cultured and 
for all freshwater mussel species in the 
U.S. are included. This book is a must for 
anyone involved with fish or freshwater 
mussel kills, propagation, and water pol-
lution policy. 

BOOK AND CD 
(SP30), 177 pp, paper, 2003 

A Guide to Sampling Freshwater 
Mussel Populations 
David L Strayer and David R. Smith 

Assessing mussel populations accu-
rately and efficiently requires knowledge 
of both statistical principles and mussel 
biology. The purpose of this guide is to 
provide practical advice to environmen-
tal professionals to help them choose 
sound designs and methods f a assessing 
freshwater mussel populations. The 
authors critically review sampling designs 
and methods that might be useful for 
sampling freshwater mussel populations 
and offer exemplary designs to meet 
several common objectives. The guide is 
largely compiled from published works, 
although some new, unpublished material 
is included, and brings together into a 
coherent, compact form the information 
needed to design mussel surveys and 
assessments. 

(M8), 103 pp, paper, 2003 

ISBN-10 1-888569-50-6 
ISBN-13 . . . . 978-1-888569-50-6 
stak 520.08P 
list price $55 
member price $39 

JOURNAL - FISHERIES 
M A N A G E M E N T 

North American Journal of 
Fisheries Management 
C. A Griswold, M. J. Hansen, andS. C 
Riley, eds. 

Published bimonthly in paper and on-
line formats. Available for AFS members. 

ISSN 0275-5947 

Ni ik ι ii Ami m i \n jot kn μ . ·ι 

Aquaculture 

Journal of Aquatic Animal Health 
V. S. Blazer, J. C Wolfe, A Ε. Goodwin, 
andCM.MoffitXeds. 

Published quarterly in paper and online 
formats. 

ISSN 0899-7659 
Nonmember North International 

America 
paper $294 $316 
online $294 $294 
both $316 $348 

Fisher ies 

North American Journal of 
Aquacuiture 
B. A Barton, W. L Shetton, and C. C 
Kohler, eds. 

Published quarterly in paper and online 
formats. (Formerly published as The 
Progressive Fish-Cufturist.) 

ISSN 1522-2055 
Nonmember North International 

America 
paper $294 $316 
online $294 $294 
both $316 $348 

Fisheries 
Gus Rassam, senior editor; Beth Beard, 
managing editor 

Published monthly. Free with AFS 
membership. 

ISSN 0363-2415 
Nonmember North International 

America 
paper $125 $150 

Library subscriptions Include 
the Society's four Journals and 
Fisheries magazine. 
• Transactions of the American 

Fisheries Society 
• North American Journal of 

Fisheries Management 
• Norm American Journal of 

Aquacuiture 
• Journal of Aquatic Animal 

Health and 
• Fisheries, the Sodetys monthly 

magazine 
North International 

America 
paper $1,172 $1,245 
online $1,172 . . . .$1,172 
both $1,293 $1,367 
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A M E R I C A N FISHERIES SOCIETY 
2 0 0 8 PUBLICATIONS CATALOG 

ORDER FORM 

M A I L TO: 

A M E R I C A N FISHERIES SOCIETY 

G O BOOKS INTERNATIONAL 

P.O. BOX 605 

H E R N D O N , V A 2 0 1 7 2 

visit WWW.AFSBOOKS.ORG * call 703-661-1570 * fax 703-996-1010 · e-mail BlMAILePRESSWAREHOUSE.COM 

SHIPPING AND ADDRESS INFORMATION 
Name 
Phone 

Fax 

E-mail 
Address 
City State/province 
Zip/postal code Country 
I am an AFS member. • I am not an AFS member. • 
AFS member number (required for discount) 

Publication title Stock # Quantity Unit Price Total 

Subtotal: 

Shipping and handling 
For the first book shipped inside the U.S. add $8 

For each additional book shipped inside the U.S. add $4 

For the first book shipped to Canada add $16 
For each additonal book shipped to Canada add $5 

For the first book shipped to rest of world add $26 

For each additional book shipped to rest of world add $6 
Total shipping and handling: 

Amount enclosed: 

Check • Please make checks payable to Books International 

Visa • MasterCard • Card number Expiration date 
Signature 

Payment: All orders must be prepaid. Payment must be made in U.S. currency against a U.S. bank or paid by VISA or 
Mastercard. Purchase orders must be in writ ing. All rates are subject to change wi thout notice. _ — _ 

Discount: Member price available to individual AFS members only. One copy per member at the discounted price. A | ^ 
Volume discounts available on orders of 10 or more of the same title. 

Shipping: AFS ships via UPS ground within the U.S. AFS is not responsible for brokerage fees. μ Λ*. 
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AMERICAN FISHERIES SOCIETY 

2008 Publications Catalog 
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Advances in Fisheries Bioengineering 2 
AFS Guide to Fisheries Employment , 2nd Edition 8 
Amer ican Fisheries Society Slide Cata log, 

5th Edition 8 
Anadromous Sturgeons: Habitats, Threats, 

and Managemen t 11 
Analysis and Interpretat ion of Freshwater Fisheries 

Data 13 
Aquacul ture in the 21st Century 5 
Aquat ic Habitat Assessment: C o m m o n Methods 10 
Aquat ic Protected Areas as Fisheries Managemen t 

Tools 12 
Aquat ic Stewardship Education in Theory and 

Practice 7 
Behavior and Ecology of Pacific Salmon and Trout 9 
Benthic Habitats and the Effects of Fishing 10 
Bigheaded Carps: A Biological Synopsis and 

Environmental Risk Assessment 8 
Biological Indicators of Aquat ic Ecosystem Stress 7 
Biology, Management , and Protection of Nor th 

Amer ican Sturgeon 6 
Black Bass: Ecology, Conservat ion, and Managemen t 13 
Black Carp: Biological Synopsis and Risk 

Assessmentof an Introduced Fish 5 
Bluegills: Biology and Behavior 5 
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Ictalurid Symposium 6 
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C o m m o n and Scientific Names of Aquat ic 
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Mollusks, 2nd Edition 10 

C o m m o n and Scientific Names of Fishes f r om 
the Uni ted States, Canada, and Mexico, 
6 th Edition 9 

Connect icut River Ecological Study ( 1965 -1973 ) 
Revisited: Ecology of the Lower Connect icu t 
River 1973 -2003 7 

Development of Form and Function in Fishes and 
the Quest ion of Larval Adap ta t ion 5 

Early Life History of Fishes in the San Francisco 
Estuary and Watershed 5 

Ecology and Managemen t of W o o d in Wor ld Rivers 7 
Ecology of Juvenile Salmon in the Nor thwest 

Pacific Ocean: Regional Comparisons 6 
Eels at the Edge: Science, Status, and Conservat ion 

Concerns 3 
Effects of Urbanizat ion on Stream Ecosystems 10 
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Fisheries magazine 14 
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Historical Changes in Large River Fish 
Assemblages of the Americas 12 

Hudson River Fishes and Their Environment 6 
Incorporat ing Uncertainty into Fishery Models 13 
Inland Fisheries Managemen t in Nor th 

Amer ica, 2 n d Edition 13 
Inland Fishes of Wash ing ton , Second Edition 9 
Internat ional Governance of Fisheries Ecosystems: 

Learning f r om the Past, Finding Solutions for the 
Future 3 

Introduction to Infectious Diseases of Salmonid Fishes 8 
Investigation and Monetary Values of Fish and 

Freshwater Mussel Kills 14 
Journal of Aquat ic An ima l Health 14 
Landscape Influences on Stream Habitats and 

Biological Assemblages 6 
Manua l of Fish Cul ture 5 
Mi t iga t ing Impacts of Natural Hazards on 

Fishery Ecosystems 3 
Mon i to r i ng Stream and Watershed Restoration 7 
Mysteries f r o m the Yukon 8 
Nor th Amer ican Journal of Aquacu l ture 14 
Nor th Amer ican Journal of Fisheries Management 14 
Nutr ients in Salmonid Ecosystems: Sustaining 

Product ion and Biodiversity 7 
Partnerships for a C o m m o n Purpose: Cooperat ive 

Fisheries Research and Managemen t 11 
Populat ion Genetics: Principles and Appl icat ions 

for Fisheries Scientists 8 
Proceedings of the Third W o r l d Fisheries Congress: 

Feeding the W o r l d w i t h Fish in the Next 
M i l l enn ium-The Balance be tween Product ion 
and Environment 12 

Propagated Fish in Resource Managemen t 5 
Reconcil ing Fisheries w i t h Conservat ion: Proceedings 

of the Fourth Wor ld Fisheries Congress 4 
Red Snapper Ecology and Fisheries in the U.S. 

Gulf of Mexico 2 
Rotenone Use in Fisheries Management : 

Adminis t rat ive and Technical Guidelines Manua l 6 
Salmon 2100 : The Future of Wi ld Pacific Salmon 11 
Salmonid Field Protocols Handbook: Techniques 

for Assessing Status and Trends in Salmon and 
Trout Populations 13 

Salmonid Spawning Habitat in Rivers: Physical 
Controls,Biological Responses, and Approaches 
t o Remediat ion 2 

Saving Puget Sound: A Conservat ion Strategy 
for the 21st Century 12 

Shark Nursery Grounds of the Gulf of Mexico 
and the East Coast Waters of the U.S 9 

Sockeye Salmon Evolution, Ecology, and Management 11 
Status, Distr ibut ion, and Conservat ion of Native 

Freshwater Fishes of Western Nor th Amer ica 8 
Strategies for Restoring River Ecosystems: Sources 

of Variabil i ty and Uncertainty in Natural and 
Managed Systems 12 

Suggested Procedures for the Detect ion and 
Ident i f icat ion of Certain Finfish and Shellfish 
Pathogens (Blue Book) 2007 Edition 8 

Sustainable Management of North American Fisheries 12 
Sustaining Nor th Amer ican Salmon: Perspectives 

Across Regions and Disciplines 6 
Transactions of the Amer ican Fisheries Society 14 
Wh i r l i ng Disease: Reviews and Current Topics 5 

D
ow

nl
oa

de
d 

by
 [

U
S 

E
PA

 L
ib

ra
ry

] 
at

 0
6:

02
 1

0 
Se

pt
em

be
r 

20
15

 



Ammunition is the principal source of lead accumulated by 
California condors re-introduced to the wild. Environmental 
Science and Technology 40:6143-6150. 

Coa, X., L. Q. Ma, M. Chen, D. W. Hardison Jr., and W. G. 
Harris. 2003. Weathering of lead bullets and their environmen-
tal effects at outdoor shooting ranges. Journal of Environmental 
Quality 32:526-534. 

Cooke, S. J . , D. P. Philipp, Κ. M. Dunmall, and J . F. Schreer. 
2001. The influence of terminal tackle on injury, handling time, 
and cardiac disturbance of rock bass. North American Journal 
of Fisheries Management 21:333-342. 

CPSB (Consumer Product Safety Bureau). 2002. Lead risk 
reduction strategy, draft. Healthy Environments and Consumer 
Safety Branch, Health Canada, Ottawa, Ontario. Available at: 
www.hc-sc.gc.ca/cps-spc/pubs/cons/lead-plomb/index_e.htm. 
(February 2007). 

De Francisco, N., J . D. Ruiz Troya, and Ε. I. Aguera. 2003. 
Lead and lead toxicity in domestic and free living birds. Avian 
Pathology 32:3-13. 

Duerr, A. E . 1999. Abundance of lost and discarded fishing tackle 

and implications for waterbird populations in the United 
States. Master's thesis. School of Renewable Natural Resources, 
University of Arizona, Tucson. 

Durback, L . E , G. P. Wedin, and D. E. Seidler. 1989. 
Management of lead foreign body ingestion. Clinical Toxicology 
27(3):173-182 

Eisler, R. 1988. Lead hazards to fish, wildlife, and invertebrates: 
a synoptic review. U.S. Fish and Wildlife Service, Patuxent 
Wildlife Research Center. Contaminant Hazard Reviews Report 
14, Biological Report 85(1.14). U.S. Fish and Wildlife Service, 
Laurel, Maryland. 

Fergusson, J. , G. Malecky, and E. Simpson. 1997. Lead foreign 
body ingestion in children. Journal of Paediatrics and Child 
Health 33:542-544. 

Fisher, I. J . , D. J . Pain, and V. G. Thomas. 2006. A review of 
lead poisoning from ammunition sources in terrestrial birds. 
Biological Conservation 131:421-432. 

Franson, J . C , and D. J . Cliplef. 1992. Causes of mortality in 
common loons. Pages 2-59 in L. Morse, S. Stockwell, and M. 
Pokras, eds. Proceedings from the 1992 Conference on the Loon 
and its Ecosystem: Status, Management, and Environmental 
Concerns, 22-24 August 1992, College of the Atlantic, Bar 
Harbor, Maine. 

Franson, J . C , S. P. Hansen, Τ. E. Creekmore, C. J . Brand, D. 
C. Evers, A. E. Duerr, and S. DeStefano. 2003. Lead fish-
ing weights and other fishing tackle in selected waterbirds. 
Waterbirds 26:345-352. 

Gustavsson, P., and L. Gerhardsson. 2005. Intoxication from 
accidentally ingested lead shot retained in the gastrointestinal 
tract. Environmental Health Perspectives 113:491-493. 

Hammerton, Κ. Μ., N . Jayasinghe, R. A. Jeffree, and R. P. Lim. 
2003. Experimental study of blood lead kinetics in estuarine 
crocodiles (Crocodylus porosus) exposed to ingested lead shot. 
Archives of Environmental Contamination and Toxicology 
45:390-398. 

Henny, C. J . 2003. Effects of mining lead on birds: a case history 
at Coeur d'Alene Basin, Idaho. Pages 755-766 in D. J. Hoffman, 
B. A. Rattner, G. A. Burton, and J. Cairns Jr., eds. Handbook of 
ecotoxicology, 2 n d edition. Lewis Publishing Inc., Boca Raton, 
Florida. 

DIDSON acoustic cameras can observe 
fish behavior without being intrusive. 
Much can be learned in the process. 

Record salmon digging redds both day and night. 

An orderly normal spawn (left) and a raucous 

group spawn (right) are clearly visible. 

The compet i t ion gets pretty h e a t e d -

hot enough to cause one male to bite another. 

Watch all the action unfold on our website! 

w w W o S ® y i n i d l m e t d c S o C ® m 

has b e e n ine f fec t i ve . S o m e call it an Acoust ic 
M o v i e Camera . Vis i t o u r w e b s i t e fo r a large 
c o l l e c t i o n o f sonar f i lms a n d i n f o r m a t i o n . 

For d e m o n s t r a t i o n s a n d sa les i n f o r m a t i o n 

see www.oceanmarineinc.com 
7 5 7 . 3 8 2 . 7 6 1 6 i n f o @ o c e a n m a r i n e i n c . c o m 
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Idaho. Environmental Monitoring and 
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Hernberg, S. 2000. Lead poisoning in a 
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Hui, C. A. 2002. Lead distribution 
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brate at a wetland skeet range. Journal of 
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Chemical Safety). 1989. Lead environ-
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