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About Seafood Watch® and the Seafood Reports 

 
Monterey Bay Aquarium’s Seafood Watch® program evaluates the ecological sustainability of 
wild-caught and farmed seafood commonly found in the United States marketplace.  Seafood 
Watch® defines sustainable seafood as originating from sources, whether wild-caught or farmed, 
which can maintain or increase production in the long-term without jeopardizing the structure or 
function of affected ecosystems.  Seafood Watch® makes its science-based recommendations 
available to the public in the form of regional pocket guides that can be downloaded from the 
Internet (seafoodwatch.org) or obtained from the Seafood Watch® program by emailing 
seafoodwatch@mbayaq.org.  The program’s goals are to raise awareness of important ocean 
conservation issues and empower seafood consumers and businesses to make choices for healthy 
oceans.  
 
Each sustainability recommendation on the regional pocket guides is supported by a Seafood 
Report.  Each report synthesizes and analyzes the most current ecological, fisheries, and 
ecosystem science on a species, then evaluates this information against the program’s 
conservation ethic to arrive at a recommendation of “Best Choice”, “Good Alternative”, or 
“Avoid”.  The detailed evaluation methodology is available upon request.  In producing the 
Seafood Reports, Seafood Watch® seeks out research published in academic, peer-reviewed 
journals whenever possible.  Other sources of information include government technical 
publications, fishery management plans and supporting documents, and other scientific reviews 
of ecological sustainability.  Seafood Watch® Fisheries Research Analysts also communicate 
regularly with ecologists, fisheries and aquaculture scientists, and members of industry and 
conservation organizations when evaluating fisheries and aquaculture practices.  Capture 
fisheries and aquaculture practices are highly dynamic; as the scientific information on each 
species changes, Seafood Watch’s sustainability recommendations and the underlying Seafood 
Reports will be updated to reflect these changes. 
 
Parties interested in capture fisheries, aquaculture practices and the sustainability of ocean 
ecosystems are welcome to use Seafood Reports in any way they find useful.  For more 
information about Seafood Watch® and Seafood Reports, please contact the Seafood Watch® 
program at Monterey Bay Aquarium by calling (831) 647-6873 or emailing 
seafoodwatch@mbayaq.org. 
 
Disclaimer 
Seafood Watch® strives to have all Seafood Reports reviewed for accuracy and completeness by 
external scientists with expertise in ecology, fisheries science and aquaculture.  Scientific review, 
however, does not constitute an endorsement of the Seafood Watch® program or its 
recommendations on the part of the reviewing scientists.  Seafood Watch® is solely responsible 
for the conclusions reached in this report. 
 
Seafood Watch® and Seafood Reports are made possible through a grant from the David and 
Lucile Packard Foundation. 
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Executive Summary 
 
Globally, stocks of Acipenseriformes (sturgeons and paddlefish) face similar sets of challenges. 
They are all at a disadvantage from their life history, and their habitat is subject to extensive 
modification from development, pollution, and the quest for hydroelectric energy. Furthermore, 
they are the source of one of the most lucrative fisheries products known to man, caviar; a factor 
that drove the historic pattern of exploitation, and one that drives the current pattern as well. 

Currently, commercial fisheries exist for only three sturgeon species and one paddlefish species 
in the United States. Six other North American sturgeon species no longer support a commercial 
fishery in the United States due to historic overfishing and the continued depleted status of the 
stocks. In terms of international trade, the Caspian Sea sturgeon fisheries represent the bulk of 
wild-caught caviar1 imports into the United States—although the Danube River region is also a 
large producer of wild-caught caviar and Canada exports a large volume of sturgeon meat to the 
U.S. Of seven sturgeon species allegedly present in the Caspian Sea, five are currently subjected 
to commercial fishing, of which three represent by far the majority of caviar traded 
internationally. 

The biggest risk to both sturgeons and paddlefish is their inherent vulnerability to fishing 
pressure due to their life history traits. They tend towards long life, late age at maturity, low 
fecundity2, and a restricted geographic range. To compound these factors, the construction of 
dams and river channelization result in significant habitat degradation. Pollution from 
development also plays a large role in the declining fisheries. Fishing techniques have a 
moderate impact on the habitat, since most fishing gear includes traps and nets, but very few 
studies have looked into what specific effect they have on the habitat frequented by sturgeons 
and paddlefish. Bycatch3 is not a driving issue for the majority of species, although reopening the 
open-water fishery in the Caspian Sea would likely change this fact.  

A significant difference between the various fisheries is in the status and management of the 
sturgeon stocks. The white sturgeon population located in the Lower Columbia River (LCR) is 
the subject of a well-managed fishery, whereas the remaining species are in much worse 
condition. For the most part, sturgeons and paddlefish are subject to less effective management, 
and have a high degree of uncertainty attributed to their status. The imminent collapse of 
sturgeon fisheries in the Caspian Sea region should provide sufficient warning to managers of 
domestic stocks here in the United States.  

Given the current status of the stocks and the inherent vulnerabilities of the species, wild-caught 
sturgeon products are not sustainably fished—with the exception of the LCR white sturgeon. 
Due to the history of overexploitation of these fishes, we must apply the precautionary approach 
when considering the few stocks whose statuses remain largely unknown. Furthermore, given the 
current scale of the LCR white sturgeon fishery, local consumers should proceed with caution 
when dealing with products from that fishery but consumers should avoid them on a national 
level.    

                                                 
1 Caviar is a restricted term for roe, meaning unfertilized eggs. The U.S. government restricts the use of the term 
caviar to use only with sturgeon eggs. All other species of fish eggs are referred to using the more general term roe.  
2 Fecundity refers to egg-production and reproductive output of the female of the species. 
3 In this report, bycatch is defined as species that are caught but subsequently discarded because they are of 
undesirable size, sex, or species composition. 
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United States: Table of Sustainability Ranks 
    

 Conservation Concern 
Sustainability Criteria  Low Moderate High Critical 

Inherent Vulnerability    √  

Status of Stocks √ LCR white 
sturgeon 

√ Green sturgeon 
and paddlefish 

√ Shovelnose 
and non-LCR 

white sturgeons 
 

Nature of Bycatch  
√ White and 

green sturgeons 
and paddlefish 

√ Shovelnose 
sturgeon  

Habitat Effects  √   

Management Effectiveness √ LCR white 
sturgeon 

√ Green and 
non-LCR white 

sturgeons 
√ Shovelnose 
sturgeon and 
paddlefish 

 
 
 
International: Table of Sustainability Ranks 
    

 Conservation Concern 
Sustainability Criteria  Low Moderate High Critical 
Inherent Vulnerability    √  

Status of Stocks   √ Persian sturgeon 
√ Beluga, stellate, 
Russian, and ship 

sturgeons 
Nature of Bycatch  √   
Habitat Effects  √   

Management Effectiveness  √ Persian 
sturgeon 

√ Beluga, stellate, 
Russian, and ship 

sturgeons 
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About the Overall Seafood Recommendation: About the Overall Seafood Recommendation: 

• A seafood product is ranked “Best Choice” if three or more criteria are of Low 
Conservation Concern (green) and the remaining criteria are not of High (red) or 
Critical Conservation Concern (black) in the table above. 

• A seafood product is ranked “Best Choice” if three or more criteria are of Low 
Conservation Concern (green) and the remaining criteria are not of High (red) or 
Critical Conservation Concern (black) in the table above. 

• A seafood product is ranked “Good Alternative” if the five criteria “average” to 
yellow (Moderate Conservation Concern) OR if the “Status of Stocks” and 
“Management Effectiveness” criteria are both of Moderate Conservation Concern.  

• A seafood product is ranked “Good Alternative” if the five criteria “average” to 
yellow (Moderate Conservation Concern) OR if the “Status of Stocks” and 
“Management Effectiveness” criteria are both of Moderate Conservation Concern.  

• A seafood product is ranked “Avoid” if two or more criteria are of High Conservation 
Concern (red) OR if one or more criteria are of Critical Conservation Concern (black). 

• A seafood product is ranked “Avoid” if two or more criteria are of High Conservation 
Concern (red) OR if one or more criteria are of Critical Conservation Concern (black). 

  
  
Overall Seafood Recommendation for: Overall Seafood Recommendation for: 
  
A) Green and LCR white sturgeons: A) Green and LCR white sturgeons: 
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Best Choices               Good Alternative              Avoid    
 
B) All other sturgeon species: 
 

Best Choices               Good Alternative              Avoid    
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Introduction 
 
Sturgeons and paddlefish are of the order Acipenseriformes, an ancient order of fishes that is part 
of the sub-class Actinopterygii, or ray-finned fishes (FISHBASE 2004). Acipenseriformes date 
back to the upper Cretaceous, more than 200 million years ago (Bemis & Kynard 1997; 
Williamson 2003; FISHBASE 2004), and consist of two major families: Acipenseridae 
(sturgeons) and Polyodontidae (paddlefish) (Bemis & Kynard 1997; FISHBASE 2004; for 
additional information see Bemis et al. 1997). These “living fossils”4 are found exclusively in the 
Northern hemisphere (Billard & Lecointre 2001)—with the exception of the Pearl River in China 
(Bemis & Kynard 1997)—and consist of approximately 29 species and sub-species.  
 

 
Figure 1. Global geographic distribution of Acipenseriformes (taken from Billard and Lecointre 2001). 

 

Sturgeons are bony-plated fish; they have five rows of scutes along their back and sides, and 
their skeleton is primarily made of cartilage (Ptolemy & Vennesland 2003). Billard and 
Lecointre (2003) describe them as follows: 
 

The general morphology of sturgeons is highly characteristic: 
elongate body with a ventral flat base, rostrum, cartilaginous 
skeleton, notochord, an intestinal spiral valve, bony dermal plates 
(scutes) in longitudinal rows on the body, and gill-rakers.… 
Acipenseriformes also have highly specialized characteristics 
(rostrum, ventral mouth, barbels). 

  

                                                 
4 “Living fossils” is a term loosely used to describe the few species that have been around since the time of the 
dinosaurs, but have retained their prehistoric appearances.  
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Sturgeons have no teeth, and instead extend their mouth to reach out and engulf food (Ptolemy & 
Vennesland 2003). Sturgeons generally feed on benthic invertebrates, but larger individuals also 
feed on fish and larger crustaceans (Williamson 2003). Larger, anadromous sturgeons can also 
act as predators for pelagic fish (Billard & Lecointre 2001). Knowledge about diet and foraging 
behavior, however, differs between sturgeon species. The white sturgeon diet is known, whereas 
it remains largely unknown why sub-adult and adult Gulf sturgeon feed for 3 to 4 months in the 
marine habitat only to fast for the following 8 to 9 months upon entering freshwater 
(USFWS/GSMFC 1995).  
 
A prominent extension of the upper rostrum distinguishes paddlefish from other Acipensiformes. 
The extension is approximately one third the length of the individual’s body (Jennings & Zigler 
2000; Williamson 2003), and it likely serves to detect plankton concentration levels (CITES 
2001b). The upper rostrum closely resembles a paddle, and is the source of the term “paddlefish” 
(FISHBASE 2004). Both sturgeons and paddlefish can grow to a large size and live to 
exceptionally old age. In North America, a white sturgeon reportedly reached a length of 6 m (20 
feet) and reached 104 years of age (Ptolemy & Vennesland 2003); in the Caspian Sea, a Beluga 
sturgeon reached 118 years of age (FISHBASE 2004).  
 
Sturgeons and paddlefish demonstrate one of three types of migration patterns (see Table 1): 
anadromy, freshwater amphidromy, and potamodromy. Although all Acipenseriformes spawn in 
freshwater rivers, they differ in where they forage, how they migrate, and where they spend the 
majority of their time. Some species spend their entire life cycle in freshwater, while others use 
estuarine or coastal saltwater resources for growth and foraging, only entering freshwater to 
undergo reproduction (Bemis & Kynard 1997; Billard & Lecointre 2001; Williamson 2003). 
This dependence on freshwater river systems poses one of the largest threats to Acipenseriformes 
worldwide (Birstein et al. 1997; Williot et al. 2002; Williamson 2003). 
 
Table 1. Characteristics of the three migration patterns typical of Acipenseriformes (source Bemis & Kynard 1997). 
 
 

Anadromy Freshwater 
Amphidromy Potamodromy 

 
 
Use of coastal ocean 
environment 
 
 
 

Juveniles and adults 
forage in shallow 
waters (<100 m 

depth) for several 
years after leaving the 

estuary 

Some juveniles and 
adults forage in the 

ocean 

NO use of the coastal 
ocean environment 

Use of lake/reservoir 
environment  

Only used when dams 
inhibit downstream 

migration 

Only used when dams 
inhibit downstream 

migration 

Some juveniles and 
adults forage in lakes 
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Use of estuary and 
river environments 
 
 

Juveniles may reenter 
estuary or ascend into 
freshwater to feed in 

summer 

Most juveniles and 
adults forage in 

estuary or riverine 
reaches downstream 

of spawning site 

Juveniles and adults 
forage in riverine 

reaches downstream 
of spawning sites 

Spawning sites 
(Only in freshwater) 

Often just below 
major rapids or other 
barriers to upstream 

migration 

Often just below 
major rapids or other 
barriers to upstream 

migration 

Often just below 
major rapids or other 
barriers to upstream 

migration 

 

Almost a third of the global species—nine sturgeons and one paddlefish—are endemic to North 
America, all of which are present in the waters of the United States (Table 2). In North America, 
each species is identified with one of four biogeographic5 regions (Table 2): the North Eastern 
Pacific region; the Mississippi River and Gulf of Mexico region; the Great Lakes, Hudson’s Bay, 
and St. Lawrence River Region; and the North Western Atlantic region (Bemis & Kynard 1997). 
There remains some debate over whether there are eight or nine distinct sturgeon species and 
subspecies indigenous to North America (Bemis et al. 1997; Waldman & Secor 1999; 
Williamson 2003), but for the purposes of this assessment, we will work under the assumption 
that there are nine. Five of these species are present in both the United States and Canada: white 
(Acipenser transmontanus), green (A. medirostris), Atlantic (A. oxyrinchus oxyrinchus), 
shortnose (A. brevirostrum), and lake (A. fulvescens) sturgeon. Four sturgeons and the lone 
paddlefish are limited to American waters: shovelnose (Scaphirhynchus platorynchus), Alabama 
(S. suttkusi), Gulf (A. o. desotoi), and pallid (S. albus) sturgeon, and the paddlefish (Polyodon 
spathula), otherwise known as the American paddlefish. There also remains some question as to 
whether the North American green sturgeon and its Asiatic cousin, A. mikadoi, are indeed 
separate species or if they are genetically indistinguishable (Beamesderfer & Webb 2002). In this 
assessment, we will consider them as distinct.  
 
Table 2. Major biogeographic regions associated with the ten Acipenseriformes species in North America (source 
Bemis & Kynard 1997). 
 

North Eastern Pacific Mississippi R. + Gulf 
of Mexico 

Great Lakes, 
Hudson’s Bay & St. 

Lawrence R. 

North Western 
Atlantic 

A. medirostris P. spathula A. fulvescens A. brevirostrum 
A. transmontanus A. o. desotoi A. o. oxyrinchus* A. o. oxyrinchus* 
 S. albus   
 S. platorynchus   
 S. suttkusi   
* A. o. oxyrinchus is associated with two biogeographic regions. 
 

                                                 
5 Biogeographic regions are regions differentiated from one another based on a combination of geographic 
differences and differences in the biology and geology.  
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Outside of North America, there are five regions that support Acipenseriformes (Table 3): the 
North Eastern Atlantic; the Ponto-Caspian region (which also includes the Mediterranean, 
Aegean, Black, Caspian & Aral seas); the Siberia and Arctic Ocean region; the Mid-Western 
Pacific (originally named the Amur R., Sea of Okhotsk & Sea of Japan region); and the China 
region (Bemis & Kynard 1997). This assessment addresses the sturgeons located in the Caspian 
Sea region of the Ponto-Caspian region. 
 
Table 3. Major biogeographic regions associated with the international Acipenseriformes (source Bemis & Kynard 
1997). 
 

North Eastern 
Atlantic Ponto-Caspian Siberia + Arctic 

Ocean 
Mid-West 
Pacific* 

China 
Acipenser ruthenus Acipenser 

gueldenstaedtii 
Acipenser baerii Acipenser mikadoi Acipenser dabryanus 

Acipenser sturio Acipenser nudiventris Acipenser ruthenus Acipenser 
schrenckii 

Acipenser sinensis 

 Acipenser naccarii  Huso dauricus Psephurus gladius 
 Acipenser persicus    
 Acipenser ruthenus    
 Acipenser stellatus    
 Acipenser sturio    
 Huso huso    
 Pseudoscaphirhynchus 

fedtschenkoi 
   

 
 Pseudoscaphirhynchus 

hermanni 
   

 Pseudoscaphirhynchus 
kaufmanni 

   

* Region originally referred to as “Amur R., Sea of Okhotsk & Sea of Japan” 
 

International trade of sturgeon products is overwhelmingly comprised of Caspian Sea sturgeons 
(Khodorevskaya et al. 1997; Raymakers 1999; Catarci 2004). In 1998, the top four sturgeon 
species from the Caspian Sea region accounted for 89% of the global caviar trade of 275 mt 
(Raymakers 2002). In 2003, they accounted for 93% of the 175 mt (CITES 2003). According to 
FISHBASE (2004) and Bemis and Kynard (1997), the Caspian Sea is home to seven species of 
sturgeon: Russian sturgeon (Acipenser gueldenstaedtii), ship sturgeon (A. nudiventris), Persian 
sturgeon (A. persicus), stellate sturgeon (A. stellatus), beluga sturgeon (Huso huso), European 
sturgeon (A. sturio), and sterlet sturgeon (A. ruthenus). Commercial fisheries currently target 
only the first five of these species (Raymakers 1999; Speer et al. 2000), although Speer et al. 
(2000) reported a ban exists on the trading of ship sturgeon caviar. The European sturgeon, on 
the other hand, is considered Critically Endangered (IUCN 2004) and is listed on CITES 
Appendix I6 (CITES 2004). Similarly, the IUCN (2004) lists the sterlet sturgeon as Vulnerable. 
The sterlet no longer represents a significant fishery, and the majority of international trade 
consists of live, aquaculture-raised juveniles intended for ornamental purposes (CITES 2001b; 
Catarci 2004). Sterlet sturgeon populations in the central region of the Danube River are 
apparently in a more stable state (Williot et al. 2002). The beluga, stellate, and Russian sturgeons 
                                                 
6 CITES lists species that require protection under three Appendices. Appendix I bans all international trade because 
a species risks extinction, Appendix II places limits on trade necessary to maintain the survival of the species, and 
Appendix III involves controls on the trade of a species that is protected in a given country. 
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are also fished in the Danube River region where they face similar problems as stocks found in 
the Caspian Sea7 (Speer et al. 2000). 
 
In most cases, commercial fisheries for sturgeons and paddlefish have existed since the latter half 
of the nineteenth century (Waldman & Secor 1999; Williamson 2003). In the case of the Atlantic 
sturgeon, evidence suggests that Native Americans fished for sturgeon as far back as 2190 B.C., 
and that white sturgeon was fished prior to the arrival of Europeans on the west coast as well 
(Waldman & Secor 1999; Williamson 2003). Similar reports exist for early fisheries that date 
well back into history for sturgeon harvests in the Ponto-Caspian region (Speer et al. 2000). 
Nevertheless, the commercial fisheries that began in North America in the late 1800s targeted a 
number of sturgeon species, and were substantially larger than any previous catch totals 
harvested by Native Americans. In almost every case, early commercial fisheries were 
unregulated, harvested huge numbers of fish, and ended up collapsing in only a few decades 
(Williamson 2003). Some sturgeons were initially considered garbage—left by the shoreline in 
piles, used as fertilizer or fed to livestock as feed (Keenlyne 1997; Williamson 2003). Up until 
about 1910, the United States played a key role in global caviar production (Raymakers 1999). 
As economically important stocks plummeted in the early 1900s—white, Atlantic and lake 
sturgeons—fisheries targeted other species in order to meet a growing demand for sturgeon meat 
and caviar. Nevertheless, the Caspian Sea took over as the primary region for global production 
of caviar (Raymakers 1999; Catarci 2004). As before mentioned, the region accounted for 93% 
of the global caviar trade in 2003 (CITES 2003).  
 
Scope of the analysis and the ensuing recommendation: 
 
The United States represents a very small percentage of the global production of sturgeon meat 
and caviar. The majority of international trade originates from the Caspian Sea, although a few 
secondary regions also export sturgeon products to American markets—these secondary regions 
will not be addressed in this assessment. This analysis serves to focus only on wild-caught 
commercially fished Acipenseriformes in both the United States and the Caspian Sea. 
Furthermore, sturgeon aquaculture efforts, although a large source of sturgeon products available 
on the market, are similarly not included in the scope of this assessment. 
 

Availability of Science 
 
Sturgeon and paddlefish products are valuable commodities on the international market yet there 
remains very little in terms of concrete information on their status and biology. What little data 
exist track trade and harvest totals, which only provide a small part of the picture. Data are often 
incomplete, and rarely include effort or measures of catch-per-unit-effort (CPUE). There is also 
very little evidence for fisheries-independent data except on a local scale.  
 
In terms of life history characteristics, no data for intrinsic rates of increase (r) were found while 
researching for this assessment. The maximum age and size values for sturgeons and paddlefish 
vary between studies, and fecundity values are reported as egg production and not as a measure 

                                                 
7 Due to the similar status of Caspian Sea and Danube River stocks, and the fact that the former has received a great 
deal of attention over the last few decades, this assessment will not go into detail about the Danube River region.  
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of reproductive success. Similarly, the environmental factors that trigger spawning, such as 
temperature, flow rate, velocity of current, and appropriate spawning substrate, remain unknown 
for many sturgeon and paddlefish species. Very little biomass (B) or fishing mortality (F) 
estimates exist for any sturgeon or paddlefish stocks in the U.S. 
 

Market Availability 
 
Common and market names: 
 
United States 
 
White sturgeon: also referred to as Columbia sturgeon, Sacramento sturgeon, Oregon sturgeon, 
or Pacific sturgeon. Green sturgeon: also referred to as barbel sturgeon. Shovelnose sturgeon: 
also referred to as sand sturgeon, hackleback, switchtail, or flathead sturgeon. Paddlefish: also 
referred to as Mississippi paddlefish, American paddlefish, spoonbill, spoonbill cat, shovelbill 
cat, duckbill cat, shovelnose cat, spoonbill sturgeon, spadefish, boneless cat, freshwater sturgeon, 
Chattanooga beluga, American sturgeon, or freshwater whale. 
 
Caspian Sea Region 
 
Beluga sturgeon: also referred to as beluga, or giant sturgeon. Beluga sturgeon is the source of 
beluga caviar. Centenary (100 years of age or older) beluga sturgeons are also the source of 
Almas, which is the most expensive caviar in the world. Stellate sturgeon: also referred to as 
starry sturgeon or starred sturgeon. Stellate sturgeon is the source of Sevruga or Sevryuga caviar. 
Russian sturgeon: the source of Ossetra or Osetra caviar. Ship sturgeon: also referred to as 
fringebarbel sturgeon, spiny sturgeon, or bastard sturgeon. Ship sturgeon is also a source for 
Ossetra caviar. Persian sturgeon: also a source for Ossetra caviar. 
 
Seasonal availability: 
Sturgeon and paddlefish products are available year-round.  
 
Product forms: 
Sturgeon and paddlefish products are sold primarily as unfertilized eggs or meat. The unfertilized 
eggs, a major contributor to the financial appeal of sturgeon, are called caviar in the case of 
sturgeon and roe in the case of paddlefish. The meat most commonly takes the form of smoked 
fillets and fresh/frozen steaks that can be grilled, poached, sautéed, or fried. Sometimes 
fishermen sell fish direct-to-consumer as hog-dressed or eviscerated fish (Keenlyne 1997). 
Additional products take the form of fish glue and isinglass (a product processed from 
swimbladders and used to clarify certain alcoholic products like wine). 
 
Import and export sources and statistics:  
The primary processed product of the sturgeon fishery is caviar, and the main producers are four 
states that border on the Caspian Sea: Azerbaijan, Iran, Kazakhstan, and Russia (Catarci 2004). 
With the break-up of the Soviet Union, fisheries regulations in the Caspian Sea area have 
faltered, and there is serious concern that stocks are in danger (Raymakers 1999; Speer et al. 
2000; Williamson 2003; Catarci 2004). This concern is further supported by the decreasing trend 
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in global landings of Acipenseriformes—a 90% decline in just over 20 years (Fig 2). in global landings of Acipenseriformes—a 90% decline in just over 20 years (Fig 2). 
  
The U.S. is a major importer of caviar from abroad, second only to Germany, France and Japan 
in 1997 (Hoover 1999). As of 2000, however, the United States has assumed the position of 
number one importer of caviar at 90 mt (metric tons), above France at 36 mt and Germany at 34 
mt (Catarci 2004); the U.S. is now responsible for over a third of all caviar imports (Speer et al. 
2000). 

The U.S. is a major importer of caviar from abroad, second only to Germany, France and Japan 
in 1997 (Hoover 1999). As of 2000, however, the United States has assumed the position of 
number one importer of caviar at 90 mt (metric tons), above France at 36 mt and Germany at 34 
mt (Catarci 2004); the U.S. is now responsible for over a third of all caviar imports (Speer et al. 
2000). 
  

3/2005  
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Figure 2. World landings of Acipenseriformes between 1970 and 2000.  

(■) World total (♦) Caspian Sea total (taken from Catarci 2004). 
 

The value of 90 mt, reported by Catcari (2004) for the 2000 import total, is 10 mt greater than 
the value provided by the UNEP World Conservation Monitoring Center (Table 4). Further 
discrepancies are visible when attempting to identify the regions from where the United States 
imported its sturgeon products. According to information provided by the UNEP World 
Conservation Monitoring Center in 1998 and 1999, Europe was a close second behind the 
Caspian Sea region for caviar imports (Table 4). This goes against the pattern described by 
Hoover (1999) where over 70% of total U.S. imports of caviar in 1996 were derived from the 
Caspian Sea. It is highly suspect that such a large shift in imports could have resulted in under a 
two-year stretch of time, especially since the pattern of trade favoring Caspian Sea caviar has 
been consistent in other reported sources (Speer et al. 2000; Catarci 2004). A partial explanation, 
however, is due to the large quantity of caviar imported from Europe by the U.S. that has its 
origin in Iranian fisheries of the Caspian Sea (De Meulenaer and Raymakers 1996). Re-exporting 
is yet another confounding factor when trying to track the source of global caviar. Other 
reporting difficulties are due to variation in labeling, where “eggs” is used to describe both 
fertilized and unfertilized eggs, and amounts are frequently in kilograms, grams, boxes, or 
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nothing at all (CITES 2001b; UNEP-WCMC 2004). These types of uncertainties create large 
problems for regulatory agencies attempting to correlate and monitor international trade. 
 
Table 4. United States imports of wild-caught commercial harvest of caviar from major regions of the world. Data 
values are in kg (source UNEP-WCMC 2004). 
 
Region 1998 1999 2000 2001 2002 
Canada 0 24 61 8 0 
Europe 15,876 25,240 15,667 13,725 9,394 
Caspian Sea 19,402 34,612 58,022 49,266 23,728 
Other regions 3,305 2,071 6,565 1,618 111 
TOTAL 38,584 61,947 80,314 64,617 33,233 

 

The United States also imports a large amount of sturgeon and paddlefish meat products from 
other countries. The economics of trade in sturgeon meat products pales in comparison to the 
value of trade in caviar (Raymakers 1999; FISHBASE 2004), but the major exporter to the U.S. 
of sturgeon and paddlefish meat products is Canada (Table 5). Trade from Canada primarily 
takes the form of Lake sturgeon (CITES 2001b) but also includes a sizeable Atlantic sturgeon 
trade (Williamson 2003). It is important to note that many of the issues raised about reported 
values of the caviar trade also apply to the meat trade as well.  
 
Table 5. United States imports of wild-caught commercial harvest of sturgeon and paddlefish meat from major 
regions of the world. Data values are in kg (source UNEP-WCMC 2004). 
 
Region 1998 1999 2000 2001 2002 
Canada 19,436† 427,205* 22,496 22,429 42,498 
Europe 290 70 0 90 40 
Caspian Sea 15 0 34,978 44 4,000 
Other regions 0 0   362** 0 0 
TOTAL 19,741 427,275 57,836 22,563 46,538 

† CITES (2001) reports that in 1998, Canadian exports of meat to the U.S. were only 18,167 kg. 
* Export total consists of a single event 411,620 kg export of A. fulvescens (UNEP-WCMC 2004), although the 
annual harvest of A. fulvescens in Canada is reportedly only 106,000 to 206,000 kg (Todd 1999). Reconciling these 
two numbers appears impossible, and highlights the inconsistencies in reported trade figures. 
** Total imported from China. 
 

Currently the United States experiences a significant trade deficit in Acipenseriformes products 
with the rest of the world (Table 6). Other reported numbers put the deficit at an even greater 
imbalance, where the United States is responsible for over 30% of global caviar consumption 
(Speer et al. 2000), yet produces only 2% of the world’s caviar from wild-caught sources 
(Hoover 1999). Again, aquaculture-produced caviar is a growing industry, and likely increases 
the overall contribution of the U.S. to the global caviar trade, but that is beyond the scope of this 
assessment. Nevertheless, this imbalance is a cause for concern to many who monitor the 
continued depletion of the Caspian Sea sturgeon stocks (Speer et al. 2000; Williamson 2003).  
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Table 6. Total registered exports of meat and eggs from wild-caught Acipenseriformes from the United States 
compared to trade deficit in bold (source UNEP-WCMC CITES Trade Database). 
 

Eggs (kg) Meat (kg) 
1998 1999 2000 2001 2002 1998 1999 2000 2001 2002 

14,419 11,244 11,701 17,781 11,173 308 1762 83 560 131 

24,165 50,703 68,613 46,836 22,060 19,433 425,513 57,753 22,003 46,407 
 

A request in 1997 to approve an export of 3 mt of paddlefish roe from Kentucky to Japan 
potentially demonstrates the reality of this concern (Graham & Rasmussen 1999). Federal 
agencies denied the permit on the grounds that it could account for 5,000 to 6,000 paddlefish 
deaths, but the request highlights the impact that a shift towards increased interest in U.S. stocks 
might have. Furthermore, inconsistencies in the reported exports and imports between countries 
on the CITES database suggest that the current level of international trade of Acipenseriformes is 
an incomplete picture, and that a great deal of unmonitored, and therefore unregulated, trade 
exists (Raymakers 1999; CITES 2001b; UNEP-WCMC 2004).  
 
 
Analysis of Seafood Watch® Criteria 
 
Criterion 1: Inherent Vulnerability to Fishing Pressure  
 
Sturgeon and paddlefish species, both abroad and in the United States, exhibit a fair amount of 
variation across given life history traits. Although Acipenseriformes are relatively late-maturing 
and long-lived compared to most other orders of fishes, a great deal of within-order variation 
exists (Table 7). For instance, the relatively young-maturing and short-lived shovelnose and 
stellate sturgeons differ greatly from the longer-lived, larger, and later-maturing white and 
beluga sturgeons. Growth rates also vary amongst the different species. Most exhibit a medium 
growth rate (0.5 < k < 1.5), but the Russian and white sturgeons—considered to be two of the 
most important species (Catarci 2004)—both have slow growth rates (k < 0.5). As to fecundity, 
it remains unclear whether or not the egg production values that are available take into account 
the periodicity of spawning—sturgeons spawn every two to six years depending on species 
(Billard & Lecointre 2001). Regardless, sturgeons are considered low on the fecundity scale on 
an egg/recruit basis relative to other fin-fish (Boreman 1997). 
 
Each sturgeon species is restricted to a relatively narrow geographic distribution. The white and 
green sturgeons are restricted to the North American Pacific coastline, and are generally 
considered to be concentrated in three major drainage basins: the Fraser, the Columbia, and the 
Sacramento (Adams et al. 2002; Beamesderfer & Webb 2002; COSEWIC 2003). The other two 
commercially important species are restricted to drainage basins on the Gulf coast (Table 2): the 
Mississippi River basin in the case of the shovelnose sturgeon, and the Mississippi River and 
Missouri River basins and their tributaries in the case of the paddlefish (Graham 1997). Caspian 
Sea sturgeons are found in a number of small seas—Caspian Sea, Black Sea, Sea of Azov and to 
a lesser extent the Aral Sea—but the major harvests have been from the Volga River in the 
northern half of the Caspian Sea region (Khodorevskaya et al. 1997). 
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Due to their dependence on river habitat for migration and spawning (see Table 1), sturgeons and 
paddlefish are subject to the negative impacts of dams and flow regime changes (Haywood 
1999). Populations located above dams are effectively isolated in reservoirs and are unable to 
access estuarine and oceanic foraging habitat important to anadromous species (Bemis & Kynard 
1997). Populations below dams are often forced to spawn in less than optimal habitat, as is the 
case with beluga sturgeon in the Volga River (Birstein et al. 1997). A noticeable decrease in 
catch levels occurred 20 years after the dam was constructed on the river in 1958—about the 
same amount of time delay required for developing from fertilized eggs to mature individuals 
(Williot et al. 2002). Furthermore, a modeling study based on a white sturgeon population 
demonstrated decreased persistence with increasing river fragmentation, although no direct cause 
was identified (Jager et al. 2001). The impact of this fragmentation is demonstrated in comparing 
populations of white sturgeon along the Columbia River. The isolated populations above the 
Bonneville dam are in poor condition relative to the more abundant population of white sturgeon 
below the dam that have unrestricted access to estuarine and marine resources (JCRMS 2004). In 
addition to impacting migration, dams also have a negative impact on growth, sex ratio and 
abundance (Beamesderfer et al. 1995). These negative impacts are often associated with reduced 
water quality, loss of small-scale riverine habitat, and a lack of a suitable flow regime for 
spawning success (Haywood 1999; Jager et al. 2001). In the case of paddlefish and shovelnose 
sturgeon distributions, almost all the large rivers in the Mississippi Basin have been modified for 
hydropower, flood control, or navigation since the 1930s (Jennings & Zigler 2000). 
 
Although the specific environmental characteristics for spawning success remain relatively 
unknown (Billard & Lecointre 2001), studies have shown that impounded8 river systems offer 
fewer spawning sites than natural systems (Perrin et al. 2003). Furthermore, the waters of an 
impounded river tend toward higher temperatures and lower flow regimes, and a number of 
studies demonstrate that shifts in temperature and flow regime carry a significant impact on the 
development and success of eggs and juveniles (Jennings & Zigler 2000; Paragamian & 
Wakkinen 2002; Mayfield & Cech 2004).

                                                 
8 Impounded refers to rivers that are controlled with dams, and whose waters are confined in reservoirs for purposes 
of irrigation or generating hydroelectricity. 
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Table 7. Life history information for the domestic and Caspian Sea Acipenseriformes evaluated in this report 
 

Common Name(s) 
Age at 

Maturity2 
(yrs) 

Growth 
Rate1 

(k) 

Max 
reported 

Size1 

Maximum 
Age1,2 
(yrs) 

Fecundity2

(eggs/ kg; 
1000’s) 

Special 
Behaviors2 Species Range1 

Domestic species 

White sturgeon 10 – 20 (m) 
15 – 30 (f) 

0.04 
to 

0.06 

6.1 m 
816 kg >82** 5 – 23 

Anadromous/ 
Freshwater 

Amphidromous4 
and Freshwater† 

AK Bay to 
Monterey, CA; with 
reports in N. Baja, 
CA 

Green sturgeon 8 – 10 (m) 
10 – 12 (f) 

0.05 
to 

0.09 

2.13 m 
159 kg >40 15 – 20 Anadromous 

Aleutian Islands and 
the Gulf of AK to 
Ensenada, Mexico 

Shovelnose sturgeon 5 – 7 
0.05 
to 

0.13 

1.0 m 
4. 9 kg 27 – 43 6 – 17 Freshwater 

Mississippi R. basin 
from west PA to MT 
and south to LA; 
Mobile Bay drainage, 
AL and MS; upper 
Rio Grande, NM 

Paddlefish 5 – 9 (m)* 
8 – 12 (f)* 

0.13 
to 

0.30* 

2.21 m 
90.7 kg 30 – 55* 

0.6 – 1.02 
to 

9 – 263 
Freshwater 

Mississippi R. 
system, including the 
Missouri R. into MT, 
the Ohio R., and their 
major tributaries. 

* Southern populations of paddlefish grow faster due to warmer water conditions, but live much shorter life spans (Jennings & Zigler 2000; Williamson 2003). 
** One female individual was caught at 104 years of age, but majority of individuals are younger. 
†  Due to a landslide, 10,000 yrs ago, a population of white sturgeon evolved an entirely freshwater life-history in the Upper Columbia R. (Billard & Lecointre 
2001). 
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(Table 7 Life history traits continued) 

Common Name(s) 
Age at 

Maturity1 
(yrs) 

Growth 
Rate1 

(k) 

Max 
reported 

Size1 

Maximum 
Age 
(yrs) 

Fecundity 
(eggs/ kg; 

1000’s) 

Special 
Behaviors1 Species Range1 

International (Caspian Sea region) 

Beluga sturgeon 10 – 16 (m)
13 – 22 (f) 0.097    5.0 m 1181 N/A Anadromous  

Eurasia: Caspian Sea 
and Black Sea 
drainage basins (rare 
in Adriatic Sea) 

Stellate sturgeon  5 – 7 (m) 
8 – 10 (f) 0.06    2.2 m 271 – 306 N/A Anadromous

Eurasia: Drainage 
basins of the Caspian 
and Black Seas and 
the Sea of Azov (rare 
in the Adriatic Sea) 

Russian sturgeon  

11 – 13 (m)
12 – 16 (f)

or 
8 – 165 

0.045      2.35 m  461 – 485 N/A Anadromous

Eurasia: Caspian Sea, 
Black Sea and Sea of 
Azov (in addition to 
many of their related 
tributaries)1,5 

Persian sturgeon  15 (m)6 

18 (f)  N/A* 1.58 m (m)
1.76 m (f) 386  N/A Potamodromous Caspian Sea and its 

tributaries1 

Ship sturgeon  6 – 12 (m)5

12 – 18 (f)
0.04 – 
0.12 2.0 m 301 N/A  Anadromous

Caspian Sea (rarely 
in Black Sea or Sea 
of Azov)1; extinct in 
Aral Sea7 

Sources: 1 (FISHBASE 2004); 2 (Williamson 2003); 3 (Jennings & Zigler 2000); 4 (Bemis & Kynard 1997); 5 (CITES 2001b); 6 (Billard & Lecointre 2001); 7 
(Catarci 2004) 
* No listed growth rate was found but other population factors listed by Fishbase (2004) place ‘k’ in the same place as that of the Russian sturgeon, and Catarci 
(2004) explains how until recently the Persian sturgeon was considered a synonym of the Russian sturgeon, and how they are mostly differentiated on the basis 
of their immuno-biochemical characteristics. 
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Synthesis Synthesis 
  
Based on the ages of maturity and their respective growth rates, the shovelnose, green, stellate, 
and ship sturgeons and the paddlefish would all be considered neutrally vulnerable to fishing 
pressure. The Russian, Persian, beluga, and white sturgeons, on the other hand, are all inherently 
vulnerable due to their late age at maturity, and high maximum ages. The Russian and white 
sturgeons (and potentially Persian sturgeon as well) are additionally vulnerable due to their slow 
growth rates. 

Based on the ages of maturity and their respective growth rates, the shovelnose, green, stellate, 
and ship sturgeons and the paddlefish would all be considered neutrally vulnerable to fishing 
pressure. The Russian, Persian, beluga, and white sturgeons, on the other hand, are all inherently 
vulnerable due to their late age at maturity, and high maximum ages. The Russian and white 
sturgeons (and potentially Persian sturgeon as well) are additionally vulnerable due to their slow 
growth rates. 
  
Despite the fact that half of the sturgeons assessed in this report are only neutral based on the 
primary factors of life-history characteristics, all species are subject to the secondary factors of a 
narrow species range and habitat that has been substantially compromised by non-fishing 
impacts. For these reasons, the sturgeons and paddlefish of both the United States and the 
Caspian Sea are considered inherently vulnerable to fishing pressure. 

Despite the fact that half of the sturgeons assessed in this report are only neutral based on the 
primary factors of life-history characteristics, all species are subject to the secondary factors of a 
narrow species range and habitat that has been substantially compromised by non-fishing 
impacts. For these reasons, the sturgeons and paddlefish of both the United States and the 
Caspian Sea are considered inherently vulnerable to fishing pressure. 
  
Inherent Vulnerability Rank: Inherent Vulnerability Rank: 
  

3/2005  

 17 

Resilient             Neutral         Vulnerable    
 
 
Criterion 2: Status of Wild Stocks 
 
United States Species 
 
There is a great deal of uncertainty about the status of the commercially harvested 
Acipenseriformes in the United States. Most paddlefish and sturgeon species were overfished at 
one period in their history (Todd 1999; Waldman & Secor 1999; Williamson 2003). Due to the 
previous collapse of individual fisheries, current management efforts are left with the difficulty 
of dealing with a shifted baseline, where current stocks risk being compared to non-historical 
values when discussing a “recovery” (Carlton 1998; Jackson et al. 2001). Since mandatory 
reporting of catch totals for a number of sturgeon species in many states remained unnecessary 
prior to 1998 (Todd 1999; Williamson 2003), trends are difficult to determine. Of the four 
commercially fished Acipenseriformes in the U.S., only the white sturgeon fishery in the Lower 
Columbia River has a low degree of uncertainty in its stock status. 
 
Table 8. Stock status of all Acipenseriformes in the United States. 
 

Classification Status 
Stock 

IUCN* CITES8 U.S. (ESA) 
Measures of 

Mortality 
General 
Trend in 

Abundance 
Age/Size/Sex 
Distributions 

Degree of 
Uncertainty 

White 
sturgeon 

Lr 
(nt)13 

App. II 
(1998) 

Endangered3 
(ID, MT, 
Canada, 

Kootenai R.) 

Fishing 
Mortality 
F = 0.212 

N/A 
Younger age 
structure in 

Fraser R. vs. 
Nechako R.11 

Low 
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Classification Status 
Stock 

IUCN* CITES8 U.S. (ESA) 
Measures of 

Mortality 
General 
Trend in 

Abundance 
Age/Size/Sex 
Distributions 

Degree of 
Uncertainty 

Green 
sturgeon 

VU1 
(A1ac) 
(1994) 

App. II 
(1998) 

2001 petition  
rejected due to 
lack of data4; 
2004 NMFS 
required to 

revisit petition, 
decide in 200515 

N/A 
Declining 

(88%)9 

Steady5 

Young age 
structure 

(inferred)4 
Medium 

Shovelnose 
sturgeon 

VU2 
(A1acd

+2d) 

(2001) 

App. II 
(1998) Unlisted N/A Decrease2 N/A High 

Paddlefish 

VU2 
(A3de) 
(2001) 

App. II 
(1992, 
1998) 

1989 petition 
rejected for lack 

of threat; 
“Species of 

special concern” 
in 1992; term 

discontinued in 
19966 

Natural 
Mortality 
M = 0.07 

to 
0.486 

Steady in 
most 

states6,7, 
although 

some states 
report 

decreases7 

Reports 
identify a 

younger than 
normal age 

structure6; but 
generally 

information is 
lacking10 

High 

Alabama 
sturgeon 

CR2 
(A1cd+

2cd) 
(2001) 

App. II 
(1998) 

Endangered 
(2000)7 

Fishery 
closed Decrease2 N/A High 

Atlantic 
sturgeon 

LR 
(nt)2 

(1994) 

App. I 
(1975) 
App. II 
(1979, 
1998) 

Not listed 
nationally, but 

most states list as 
Vulnerable, 

Threatened, or 
Endangered7 

Fishery 
closed 

(moratorium 
persisting 

until 2039)7 

Increase2 N/A Medium 

Gulf 
sturgeon** N/A N/A Threatened 

(1991)14 
Fishery 
closed N/A N/A High 

Lake 
sturgeon 

VU2 
(A1ad+

2d) 
(2001) 

App. II 
(1998) 

Not listed 
nationally, but 
Endangered or 
Threatened in 
most states7 

Fishery 
closed N/A N/A Medium 

Pallid 
sturgeon 

EN2 
(A4ce) 
(2001) 

App. II 
(1998) 

Endangered 
(1990)7 

Fishery 
closed Decrease2 N/A High 

Shortnose 
sturgeon 

VU2 
A2ce+ 
B1abiii 
(2001) 

App. I 
(1975) 
App. II 
(1998) 

Endangered 
(1967, 1969, 

1973)7 
Fishery 
closed Decrease2 N/A High 

Sources: 1 (Sturgeon Specialist Group 1996); 2 (IUCN 2004); 3 (USFWS 2004); 4 (Adams et al. 2002); 5 
(Beamesderfer & Webb 2002); 6 (Jennings & Zigler 2000); 7 (Williamson 2003); 8 (CITES 2004); 9 (Musick et al. 
2000); 10 (Graham 1997); 11 (COSEWIC 2003); 12 (Beamesderfer 1999); 13 (Haywood 1999); 14 (USFWS/GSMFC 
1995); 15 (JCRMS 2004) 
*IUCN terms: LR (nt) = Lower risk, near threatened; VU = Vulnerable; EN = Endangered; CR = Critically 
Endangered (IUCN 2001a). Letters and numbers indicate the Red List Criteria that the species was listed under. 
** Gulf sturgeon is often considered a subspecies of the Atlantic sturgeon, and therefore does not possess a separate 
listing in CITES and the IUCN.  
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White sturgeon 
 
White sturgeon distribution extends from Alaska to California, but the bulk of the populations 
are located in three major drainages on the Pacific coast: the Sacramento, the Columbia, and the 
Fraser Rivers (Waldman & Secor 1999; COSEWIC 2003). California does not allow the 
commercial fishing of any sturgeon species, and although Alaska lists the white sturgeon as 
commercial, the fishery remains relatively insignificant (Williamson 2003). Furthermore, Idaho 
and Montana list their white sturgeon populations as Endangered under the Endangered Species 
Act (ESA) (Williamson 2003). Nevertheless, the status of white sturgeon in the Columbia River 
drainage remains a different story. The Columbia River fishery is divided into two regions: the 
un-impounded Lower Columbia River (LCR), which exists below the Bonneville Dam; and the 
series of reservoirs that occur upstream from the Bonneville Dam that are referred to as Zone 6 
(Beamesderfer 1999; Williamson 2003; JCRMS 2004). The un-impounded population of white 
sturgeon is currently the subject of a well-developed, well-managed fishery, whereas the 
populations upstream from the dam are worse off (Beamesderfer 1999; JCRMS 2004). Some 
managers believe that the LCR population has reached the carrying capacity of the ecosystem, 
and is currently at a density equal to or greater than virgin biomass (Beamesderfer 1999). 
 

 

  
Figure 3. Historical catch values from the three major white sturgeon fisheries dating back to the initial 

increase in sturgeon harvests. Note the differences in the y-axes of the different river systems (taken from 
Beamesderfer & Webb 2002). 

 

Current catch totals are relatively stable, although well below the historical, unsustainably-high 
values achieved in the fishery at the end of the 19th century (Fig. 3). Furthermore, harvest 
guidelines are set such that the fishery targets a quota set at the optimum sustainable yield (OSY) 
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rather than the maximum sustainable yield (MSY) used in most commercial fisheries9. With 
Fishing mortality (F) reportedly at about 0.2 (Beamesderfer 1999), the stock is not currently 
considered overfished. Annual totals have remained relatively stable over the last decade (Table 
9), and catch totals are not, in general, exceeding management guidelines (Table 10). 
 
Table 9. Domestic commercial landings of white sturgeon meat. Harvest primarily occurs in Washington and 
Oregon states (data from NMFS 2004).  
 

Year Total (kg) Year Total (kg) 
1993 141,586 2000 205,939 
1994 134,299 2001 185,421 
1995 140,750 2002 199,598 
1996 215,656   
1997 246,571   
1998 235,717   
1999 167,298   

 
Table 10. Annual sport and commercial catches of white sturgeon in the Lower Columbia River and comparisons to 
catch guidelines, 1993-2004 (source JCRMS 2004). 
 

Sport Commercial  
Catch Guideline Catch Guideline 

1993 37,900 -- 8,150 6,000 
1994 33,500 -- 6,400 6,000 
1995 45,100 -- 6,200 8,000 
1996 42,800 -- 8,400 8,000 
1997 38,200 53,840 12,800 13,460 
1998 41,600 53,840 13,900 13,460 
1999 39,800 40,000 9,500 10,000 
2000 40,500 40,000 10,870 10,000 
2001 41,200 39,500 9,310 9,100 
2002 38,300 38,300 9,620 9,800 
20031 31,900 32,000 7,950 8,000 
20042 25,000 28,800 7,866 8,000 
1 Commercial data are preliminary. 
2 Preliminary data 
 

White sturgeon population abundances are estimated from tag recovery programs that are 
ongoing in the Columbia River region (Beamesderfer 1999). Although an initial increase in 
legal-sized individuals occurred through the early 1990s, there has been a slight decrease since 
1995 that has stabilized in the 48-60-inch individuals, but persists in the 42-48-inch individuals 
(Fig. 4). The status of the non-legal sized individuals, those smaller than the 42-inch minimum 
restriction and larger than the 60-inch maximum limit are considered stable (JCRMS 2004). 
 
                                                 
9 OSY is a management model that allows for optimizing the catch, while still allowing the population to rebuild to a 
certain level. MSY is less conservative, and attempts to maximize the catch while leaving the population stable. 
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Figure 4. Estimated abundance of harvestable white sturgeon by size class in the Lower Columbia 

River between 1989 and 2002 (1994 values were unavailable). 
 

Legend: ▼ = 42 to 48 inches in total length (recreational slot limit), ■ = 48 to 60 inches in 
total length (commercial slot limit), ○ = total combined. Values based on joint state tagging 
and recovery programs (JCRMS 2004). 

 

The white sturgeon populations in the Zone 6 management area (above Bonneville Dam) are less 
well off in terms of stock status than the populations below the dam. Monitoring efforts are not 
as frequent for abundances above the dam as compared to those from the LCR (JCRMS 2004). 
The reduced habitat quality of the impounded reservoirs, among other factors, has led to lower 
productivity of the Zone 6 white sturgeon populations (Beamesderfer 1999). When the salmon 
stocks of the Pacific Northwest began to decline in the 1980s, fishing effort moved towards the 
sturgeon stocks that were found in the same rivers (Beamesderfer 1999). The un-impounded 
population of white sturgeon was productive enough to withstand the initial fishing pressures 
until tightened restrictions could bring the harvest back within sustainable measures, but the 
impounded populations in Zone 6 were less fortunate (Beamesderfer 1999). The numbers 
indicate a general increase in total abundances, but larger size classes fluctuate without a 
discernible trend (Table 11). Since 1968, Zone 6 has been restricted to an exclusive Indian treaty 
fishery (Adams et al. 2002). The Zone 6 sturgeon stocks are therefore not subject to a 
commercial fishery, but the difference between the LCR and Zone 6 regions is useful to highlight 
the deleterious effects of an impounded river.  
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Table 11. Abundance values for white sturgeon in Zone 6 based on mark recapture estimates and listed by size 
class. Size classes represent TL (total length) in inches (source Chris Kerns, ODFW Columbia River White Sturgeon 
Research). 

 

Year 24-36 36-48 48-60 60-72 72+ Total
Hanford Reach and McNary Reservoir 

1995 900 2,700 3,400 1,250 8,250
Bonneville Reservoir 

1976 17,900 3,900 1,200 1,200 1,600 25,800
1989 32,900 16,700 1,000 200 600 51,400
1994 31,300 18,300 1,300 200 900 52,000
1999 82,400 41,800 3,200 600 400 128,400
2003 87,282 30,710 1,020 151 746 119,909

The Dalles Reservoir 
1987 7,800 11,000 6,100 1,800 1,000 27,700
1988 4,300 4,300 1,500 500 800 11,300
1994 5,800 5,700 800 <50 300 12,600
1997 26,500 38,500 8,100 200 200 73,500
2002 82,900 13,500 5,900 1,200 800 104,300

John Day Reservoir 
1990 16,600 1,700 400 100 500 19,300
1996 5,800 19,700 4,050 350 700 30,600
2001 14,424 12,970 1,322 219 877 29,812
2004 28,280 12,083 1,190 178 320 42,050
 

Green sturgeon 
 
Green sturgeon was never the subject of a targeted fishery (Adams et al. 2002; Beamesderfer & 
Webb 2002; Williamson 2003), although Waldman and Secor (1999) suggest that it was targeted 
briefly around the mid-1900s. Individuals were incidentally caught in other fisheries, and 
although there was a small market for them in San Francisco (McDonald 1894 cited in 
Beamesderfer & Webb 2002), their meat was considered poisonous and so they were never 
subjected to the same overfishing and stock depletion as other Acipenseriformes in North 
America (Waldman & Secor 1999; Beamesderfer & Webb 2002; Williamson 2003). 
Consequently, the historical pattern of catch totals differs between the green and white sturgeons 
(Fig. 3, 5). 
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Figure 5. Historical catches of the green sturgeon fishery in the Columbia River sport and commercial 
fisheries (taken from Beamesderfer 2002). 

 

Currently, green sturgeon is taken incidentally in white sturgeon and salmon fisheries in Oregon 
and Washington states (Beamesderfer & Webb 2002; Williamson 2003). Harvest totals over the 
last two decades have demonstrated a slight decline (Fig. 5), but some argue that this trend is due 
to increased regulations applied to white sturgeon and reduced effort in the salmon fishery rather 
than an actual decline in green sturgeon stock status (Beamesderfer & Webb 2002). Furthermore, 
harvest totals from commercial landings have fluctuated over the last decade, but do not 
demonstrate a clear trend either up or down (Table 12). 
 
Table 12. Domestic commercial landings of green sturgeon meat in kilograms. Harvest primarily occurs in 
Washington and Oregon states (source NMFS 2004) 
 

Year Total 
1993 46,151 
1994 10,243 
1995 13,825 
1996 18,751 
1997 41,673 
1998 17,619 
1999 16,668 
2000 35,715 
2001 10,916 
2002 6,989 

 

Green sturgeon harvests are not equal across their geographic range. Of the total reported 
commercial, sport, and Tribal harvests, 51% comes from the Columbia River, 28% from 
Washington coastal fisheries, 8% largely from Oregon fisheries, and 8% from the California 
Tribal fishery (Adams et al. 2002).  
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Little is known about the status of green sturgeon stocks—such is the reason why NMFS rejected 
the 2001 petition for listing them under the ESA (Adams et al. 2002). The unknown status has 
resulted in some disagreement. Musick et al. (2001) cite Houston (1988), claiming that green 
sturgeon has declined by approximately 88% across most of its range. Beamesderfer and Webb 
(2002), however, argue that Houston (1988) was incorrectly cited in the paper and that 
following-up with a co-author indicated that the decline was related to all sturgeon species in 
California, rather than declines in green sturgeon alone. Furthermore, the decline allegedly 
applied to decreases in harvests from 1887 to 1901. Adams et al. (2002) reach the same 
conclusions stating that the 88% decline, if truly based on turn-of-the-century harvests, has very 
little use in a discussion of the current status of green sturgeon.  
   

 
 

Figure 6. Catch per unit effort (CPUE) based on fish tickets logged by commercial fish buyers in the 
Columbia River fisheries. Size composition data relates to the commercial catch in the current legal size 

range for retention, TL 48-66 inches (taken from Beamesderfer & Webb 2002). 
 

The only fisheries-independent data for green sturgeon originate from a California 
Department of Fish and Game (CDFG) monitoring program in San Pablo Bay, California, 
geared towards white sturgeon (discussed in Adams et al. 2002). Abundance estimates 
from the CDFG tag-recapture program indicate no clear trend in green sturgeon 
abundance except for a spike in 2000. This type of estimate is unfortunately biased by the 
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assumption that both sturgeon species are equally susceptible to the fishing gear used in 
the study (Adams et al. 2002). As an alternative to this tag-recapture data, Beamesderfer 
and Webb (2002) suggest using size to act as an indirect measure of stock status. They 
argue that statistics from the Columbia River fisheries indicate that CPUE is remaining 
relatively stable, while average size of harvested green sturgeon is on a slight increasing 
trend (Fig. 6). Quoting Columbia River fisheries CPUE values for green sturgeon require 
caution. Effort restrictions and changing regulations in the white sturgeon and salmon 
fisheries will have an impact on the composition and catch rate of the green sturgeon 
harvest (Beamesderfer & Webb 2002). 
 
Shovelnose sturgeon 
 
Shovelnose sturgeon has the widest range of all North American sturgeons, but its range and 
numbers were negatively impacted by overfishing in the early part of the 20th century (Keenlyne 
1997). Shovelnose sturgeon populations are decreasing across many states, including Kansas, 
Mississippi, Ohio, and Texas (Williamson 2003). Nevertheless, populations remain stable in 
Arkansas, Indiana, Iowa, Kentucky, Missouri, Montana, Nebraska, North Dakota, South Dakota, 
and Wisconsin (Williamson 2003). The status of the species remains unknown in Georgia, 
Illinois, Louisiana, Minnesota, and Oklahoma (Williamson 2003), and is believed extirpated in 
West Virginia, Pennsylvania, and New Mexico (Keenlyne 1997). Williamson (2003) includes 
Alabama as a state whose population of shovelnose is decreasing, whereas Keenlyne (1997) lists 
the population as extirpated. Overall, shovelnose sturgeon is thought absent from about 25% of 
the streams and rivers where it once occurred (Hesse & Carreiro 1997 cited in Williamson 2003). 
 
Table 13a. Commercial landings of shovelnose sturgeon meat by state in kilograms (source Williamson 2003 except 
where indicated). Values in italics (in Tennessee) represent preliminary estimates only. 
 
State 1993 1994 1995 1996 1997 1998 1999 2000 2001
Arkansas N/A 
Illinois 8,915 13,518 10,240 8,040 12,689† 15,158 21,422 18,610 29,688 
Indiana  N/A 
Iowa* 8,000 8,000 8,000 8,000 8,000 9,034 6,356 13,005 11,868 
Kentucky N/A 498 6,173 8,389 
Missouri** 7,925 7,925 7,925 7,925 7,925 -- 8,914 10,610 35,146 
Tenn.  N/A 107 472 -- 1,371 
Wisconsin†† 850 850 850 850 850 -- -- -- -- 
TOTAL  25,690 30,293 27,015 24,815 29,464 24,299 37,663 48,398 86,461 

* Catch during the 1990s was estimated at an annual harvest of 8,000 kg (Hesse and Carreiro 1997 cited in Todd 
1999). Catch values from 1999 onwards represent data reported in Williamson (2003). 

** Catch during the 1990s was estimated at an annual harvest of 7,925 kg (Williamson 2003), although a different 
estimate of 3,700 kg per year for that time was reported earlier (Todd 1999). Missouri catch values from 1999 
onwards represent data reported in Williamson (2003) 

† Catch estimate for Illinois in 1997 was 19,689 kg (Todd 1999). 
†† Catch during the 1990s was estimated at an annual average of approximately 850 kg (Todd 1999). 
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Currently, only eight states allow the commercial catch of shovelnose sturgeon: Arkansas, 
Illinois, Indiana, Iowa, Kentucky, Missouri, Tennessee, and Wisconsin (Keenlyne 1997; Todd 
1999; Williamson 2003). There is very little in the way of either fisheries-independent or 
dependent data for the purposes of a national stock assessment for shovelnose sturgeon 
(Keenlyne 1997; Williamson 2003; Schramm Jr. in press); most states did not require the 
reporting of catch totals prior to 1998 (Todd 1999; Williamson 2003). For this reason, trends in 
harvest totals are difficult to determine (Table 13a, b), and baseline comparisons are all but 
impossible (Williamson 2003). 
 
Table 13b. Commercial landings of shovelnose sturgeon eggs by state in kilograms (source Williamson 2003). 
Values in italics (in Tennessee) represent preliminary estimates only. 
 

State 1993 1994 1995 1996 1997 1998 1999 2000 2001
Arkansas  N/A 
Illinois 100 0 57 113 106 355 1,600 2,258 3,717 
Indiana N/A 
Iowa Eggs not legally harvested in this state1 
Kentucky N/A 46 369 690 
Missouri   N/A 
Tenn.  N/A 2 175 -- 420 
Wisconsin N/A 
TOTAL 100 0 57 113 106 357 1,821 2,627 4,827 
1 (Hesse and Carreiro 1997 cited in Todd 1999) 
  

Although the harvest of both meat and eggs from shovelnose sturgeon appears to be increasing 
over the last decade, it is difficult to differentiate increased reporting from an increase in harvest 
totals. The state of Illinois is a major reporter of shovelnose landings, yet doesn’t manage the 
fishery with harvest quotas (Williamson 2003). As other sturgeon fisheries have dwindled, it is 
likely that the increased price of sturgeon products buoyed the shovelnose catch totals (Graham 
& Rasmussen 1999). 
 
The Upper Mississippi River (UMR) fishery provides a plot of shovelnose sturgeon landings for 
the region dating back to the mid-1900s (Fig. 7). This arguably provides the best long-term trend 
line for the shovelnose fishery. Although there is great deal of fluctuation in the harvest of 
shovelnose sturgeon (dotted line), Schramm (in press) notes, as do others, that there is a slight 
increase in the harvest trend line over the last decade, most noticeably in the 2000-2001 harvest 
years (Graham & Rasmussen 1999). Without any available measure for effort in the fishery, it is 
virtually impossible to determine the status of the stock based on harvest totals alone. 
Nevertheless, it is important, when considering stock status, to note that as harvest totals 
increase, fishing mortality increases, and the stocks are already under a great deal of stress due to 
habitat fragmentation and alteration (Keenlyne 1997). Given the historic response of other 
Acipenseriformes to a combination of increased fishing mortality and poor habitat quality, these 
factors are crucial to consider when assessing the status of shovelnose stocks.  
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Figure 7. Commercial harvest of shovelnose sturgeon (dotted line) and paddlefish (solid 

line) in the Upper Mississippi River (taken from Schramm Jr. in press). 
 

Paddlefish 
 
Paddlefish stocks have suffered a slightly different fate than most other Acipenseriformes. Turn-
of-the-century commercial harvests peaked in 1899 at 1.1 million kg, and many stocks were 
depleted by the 1920s, causing a great deal of concern among fisheries managers (Jennings & 
Zigler 2000). Stocks were again subjected to incredible fishing pressure in the middle of the 20th 
century as a reduction in the imports of foreign sturgeon products and a decline in the stocks of 
domestic lake sturgeon focused attention on paddlefish as a source of roe and meat (Jennings & 
Zigler 2000). The species is extirpated in Canada (Environment Canada 2004) as well as 
Maryland, New York, North Carolina, and Pennsylvania (Graham 1997). Populations are in 
decline in the states of Arkansas, Iowa, Minnesota, Mississippi, and portions of South Dakota 
(Williamson 2003). Paddlefish populations have been stable in Alabama, Illinois, Indiana, 
Louisiana, Kentucky, Missouri, Montana, Nebraska, North Dakota, and Oklahoma, and have 
been increasing in range in Kansas, Oklahoma, South Dakota, and Texas (Williamson 2003). 
The status remains either unknown or unavailable throughout Illinois, Missouri, Montana, Ohio, 
Tennessee, West Virginia, and Wisconsin (Williamson 2003). Graham (1997) published a map 
with state-by-state stock status highlighted by different patterns for stable, increasing, 
decreasing, unknown, and extirpated (Fig. 8). Some differences exist between the two reviews. 
On the map, West Virginia is indicated as increasing rather than unknown, and North Dakota is 
indicated as decreasing rather than stable. The important interpretation of both the list of states 
and the map is that no uniform pattern exists to describe the paddlefish stock status. It is a grab 
bag of population responses to a variety of pressures from fisheries and habitat alteration. On the 
whole, however, paddlefish populations are considered relatively stable (Graham 1997). This 
stability, however, is relative to the steep declines observed in other Acipenseriformes.  
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Figure 8. Status of North American paddlefish stocks in the United States. Map drawn by W. E. 
Bemis (taken from Graham 1997). 

 

A total of seven states currently allow commercial catches of paddlefish (Table 14a): Arkansas, 
Illinois, Indiana, Kentucky, Mississippi, Missouri, and Tennessee (Todd 1999; Williamson 
2003). Since paddlefish and shovelnose sturgeon are found in many of the same states 
throughout their range, assessing the status of paddlefish fisheries is subject to the same 
limitation as that experienced by shovelnose sturgeon, in that certain states did not require a 
report of harvest totals prior to 1998. Perhaps because of this limitation, there is no apparent 
trend over the last decade of paddlefish harvests (Tables 14a, b). A similar observation results 
from the harvest totals in the Upper Mississippi River over the last half century, where harvests 
fluctuate widely (Fig. 7). On a local scale, however, some trends apparently do exist since 
managers in Illinois, Missouri, and Tennessee reported declines in commercial catches of 
paddlefish between 1989 and 1997 (Todd 1999). The accuracy of reported totals is also suspect, 
as exemplified by the conflicting values for the 1996 Missouri harvest listed in two different 
papers (see Table 14a). 
 
Table 14a. Commercial landings of paddlefish meat by state in kilograms (Source: Williamson 2003, except where 
indicated). Values in italics (in Tennessee) represent preliminary estimates only. 
 

State 1993 1994 1995 1996 1997 1998 1999 2000 2001
Arkansas  N/A 
Illinois 19,856 25,539 21,987 29,107 22,389 20,070 29,094 16,675 19,567 
Indiana* 10,000 10,000 10,000 10,000 10,000 -- -- -- -- 
Kentucky N/A 79,054 157,217 249,017 
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Mississippi N/A 
Missouri  1,054 4,412 2,911 2,033** 3,757 2,343 3,934 6,114 8,495 
Tenn. 53,874 59,207 57,089 29,411 40,495 24,229 24,894 87,367 84,270 
TOTAL  97,173 111,547 104,376 82,940 89,030 46,643 136,976 267,372 361,349 

* Catch during the 1990s was estimated at an annual harvest of 10,000 kg of meat (Hesse & Carreiro 1997 cited in 
Todd 1999). 

** Todd (1999) reported an estimated 4,540 kg harvest for Missouri in 1996. 
 
Table 14b. Commercial landings of paddlefish eggs by state in kilograms (Source: Williamson 2003, except where 
indicated). Values in italics (in Tennessee) represent preliminary estimates only. 
 

State 1993 1994 1995 1996 1997 1998 1999 2000 2001
Arkansas N/A 
Illinois 57 39 56 127 33 161 192 1,039 275 
Indiana* N/A 33 -- -- -- -- 
Kentucky N/A 3,249 9,151 9,553 
Mississippi Due to seasonal closures that include the spawning season, no eggs are legally harvested 
Missouri   N/A 
Tenn. 724 566 683 63 284 855 1,404 11,952 9,566 
TOTAL 814 638 772 223 350 1,016 4,845 22,143 19,394 
* Catch during 1997 was estimated at approximately 33 kg of eggs, although the data are limited (Todd 1999). 
 

Natural mortality of paddlefish is thought to fluctuate widely between 0.07 and 0.48 according to 
region, and that certain populations are shifting to a younger age structure due to high fishing 
pressure (Jennings & Zigler 2000). Jennings and Zigler (2000) further report that an exploitation 
rate of 0.15 or less of the adult populations per year should be sufficient to maintain a sustainably 
fished population, but there are little to no reports published with actual exploitation rates. Given 
no measure of F, CPUE, or fisheries-independent data, it is extraordinarily difficult to determine 
an accurate estimate of stock status for domestic paddlefish species. 
 
Synthesis for United States Species 
 
There is a strong difference between the status of white sturgeon in the Lower Columbia River 
(LCR) and the status of all other Acipenseriformes stocks in the United States. The LCR white 
sturgeon fishery is a closely regulated fishery that involves appropriate management techniques 
and long-term monitoring tag-recapture programs. Due to these efforts, managers have affected a 
substantial recovery in what was previously a seriously depleted stock.  
 
Non-LCR white sturgeon populations, on the other hand, do not contribute significantly to 
commercial fisheries. There is very little information available to suggest that stocks outside of 
the LCR are merely weak, given the extensive management effort required to maintain Zone 6 
populations at weak levels. Given a precautionary approach, non-LCR white sturgeon stocks are 
therefore considered poor.  
 
Other than white sturgeon, stocks of sturgeon and paddlefish in the United States are not closely 
monitored, have no fisheries-independent or CPUE data collected, and only recently have 
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required actual harvest totals to be logged with state authorities. For green sturgeon, there is 
information that suggests a potentially healthy stock, but the information is all obtained 
indirectly through white sturgeon monitoring efforts, and is therefore not reliable. Similarly, 
paddlefish stocks vary across the range of decreasing, increasing, and stable stock sizes. There is 
also some indication that certain paddlefish stocks could be shifting towards younger age 
structures due to overfishing. No data are available, however, to determine if this shift is stock 
specific, or if it extends across the entire paddlefish distribution (Jennings & Zigler 2000). 
Similar to paddlefish, shovelnose sturgeon is poorly understood and subject to very little 
monitoring effort. Nevertheless, the indications of potential problems with shovelnose stocks, the 
history of decline across the distribution, and the likelihood of increased harvest in the future 
necessitate the use of a precautionary approach.  

required actual harvest totals to be logged with state authorities. For green sturgeon, there is 
information that suggests a potentially healthy stock, but the information is all obtained 
indirectly through white sturgeon monitoring efforts, and is therefore not reliable. Similarly, 
paddlefish stocks vary across the range of decreasing, increasing, and stable stock sizes. There is 
also some indication that certain paddlefish stocks could be shifting towards younger age 
structures due to overfishing. No data are available, however, to determine if this shift is stock 
specific, or if it extends across the entire paddlefish distribution (Jennings & Zigler 2000). 
Similar to paddlefish, shovelnose sturgeon is poorly understood and subject to very little 
monitoring effort. Nevertheless, the indications of potential problems with shovelnose stocks, the 
history of decline across the distribution, and the likelihood of increased harvest in the future 
necessitate the use of a precautionary approach.  
  
The high degree of uncertainty in Acipenseriformes stocks of the United States, with the 
exception of LCR white sturgeon stocks, along with the above-mentioned issues, places most 
stocks in the weak category for stock status rank. The stock status of the shovelnose sturgeon, 
however, is considered poor. 

The high degree of uncertainty in Acipenseriformes stocks of the United States, with the 
exception of LCR white sturgeon stocks, along with the above-mentioned issues, places most 
stocks in the weak category for stock status rank. The stock status of the shovelnose sturgeon, 
however, is considered poor. 
  
Status of United States Stocks Rank: Status of United States Stocks Rank: 
  
A) LCR white sturgeon: A) LCR white sturgeon: 
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Healthy          Weak         Poor       Critical    
 
B) Green sturgeon and paddlefish: 
 

Healthy          Weak         Poor       Critical    
 
B) Shovelnose and non-LCR white sturgeons: 
 

Healthy          Weak         Poor       Critical    
 
 
Caspian Sea Species 
 
As previously mentioned, the bulk of the global sturgeon market originates in the Caspian Sea 
region. The range states10 of the Caspian Sea include the Russian Federation (Russia), 
Kazakhstan, Azerbaijan, the Islamic Republic of Iran (Iran), and Turkmenistan (Fig. 9), although 
Turkmenistan is not considered a “producer” nation as it is allocated an export quota from Russia 
(Catarci 2004).  
 
The current status of the Caspian Sea sturgeons according to international and national 
conservation bodies is bleak (Table 15). Of the five species assessed in this report, all are listed 
as endangered by the IUCN (World Conservation Union), and most have populations in their 
historical ranges that are extinct or Critically Endangered. 
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Figure 9. Map of the five range states of the Caspian Sea (taken from Speer et al. 2000). 
 
 

 
 

Figure 10. A map of the northern section of the Caspian Sea, the lower sections of the Volga and Ural Rivers, and 
relevant range states (taken from Khodorevskaya et al. 1997). 
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Table 15.  Stock status of all relevant Acipenseriformes in the Caspian Sea region. 

Classification Status 
Stock 

IUCN1 CITES2 Regional 
status3 

Measures 
of 

Mortality 

General 
trend in 

Abundance 

Age/Size/Sex 
Distributions 

Degree of 
Uncertainty 

Beluga 
sturgeon 

EN 
(A2d) 

App. II 
(1998) CMS† App. II N/A Declining 

Females down to 
21 – 24% of 
population in 

1991 from ~45% 
in 1960s;  
Older age 
structure4 

Medium 

Stellate 
sturgeon 

EN 
(A2d) 

App. II 
(1998) CMS App. II N/A Declining 

Decreasing mean 
length of both 

sexes5 
Medium 

Russian 
sturgeon 

EN 
(A2d) 

App. II 
(1998) CMS App. II N/A Declining 

Increasingly 
older population 
as dam affects a 

failure in 
reproduction4 

Medium 

Persian 
sturgeon 

EN 
(A2d) 

App. II 
(1998) CMS App. II N/A Possibly 

increasing5 N/A Medium 

Ship 
sturgeon 

EN 
(A1acde

+2d) 

App. II 
(1998) CMS App. II N/A Declining N/A Medium 

Sources: 1 (IUCN 2004); 2 (USFWS 2004); 3 (FISHBASE 2004); 4 (Khodorevskaya et al. 1997); 5 (Williot et al. 2002)  
† CMS = Convention on Migratory Species (Appendix II: Migratory species that need or would significantly benefit 
from international co-operation) 
 

Beluga sturgeon 
 
There is very little in the way of CPUE or fisheries-independent data available for many of the 
Caspian Sea sturgeons, and the beluga sturgeon is no exception. Most of the trend information 
stems from the dramatic declines in harvest totals (Khodorevskaya et al. 1997; Speer et al. 2000; 
Williot et al. 2002; Catarci 2004). Harvest totals without corresponding measures of effort are 
potentially misleading, but the overwhelming indication of crashing stocks is compelling 
nonetheless. With the 1962 Soviet moratorium on sea-fishing in the Caspian Sea, the regions’ 
fisheries concentrated in the Volga River (Khodorevskaya et al. 1997; Williot et al. 2002), a 
Caspian Sea tributary that extends northwards from the Russian side of what is now the border 
between Kazakhstan and Russia (see Fig. 10). Historically, beluga sturgeon was harvested more 
intensively than either the stellate or Russian sturgeons, but over the last 35 years, the stocks 
have significantly decreased (Khodorevskaya et al. 1997). Recently, the harvest of beluga 
sturgeon represented only 5 – 6 % of the total sturgeon catch in Caspian Sea region (Fig. 11). 
Beluga sturgeon harvests in the Danube River, although historically much lower than those from 
the Caspian Sea, are experiencing similar declines (Catarci 2004). 

 32 



   6/23/2005  

 
Figure 11. Harvest totals of the three major sturgeon species in the northern part of the Caspian Sea in 
metric tons (empty = beluga sturgeon; lined = stellate sturgeon; solid = Russian sturgeon). Catches of 

stellate sturgeon (Acipenser stellatus) and Russian sturgeon (A. gueldenstaedtii) peaked in the 1970s, when 
catches of beluga sturgeon (Huso huso) were already in decline (taken from Khodorevskaya et al. 1997). 

 

Population estimates for the number of spawning beluga sturgeon adults demonstrate a decrease 
that is perhaps not quite as steep, but equally compelling (Fig. 12). As of a decade ago, the total 
number of spawners migrating into the river did not exceed 11,700 individuals at a total weight 
of 750 mt (average of 64 kg per individual); this down from 25,000 individuals in the 1970s at a 
total weight of 2600 mt (average of 104 kg per individual) (Khodorevskaya et al. 1997). Over 
about three decades, not only has there been a 50% decrease in the number of spawners making 
it into the river, but there has also been a corresponding drop of about 40% in the average weight 
of each individual.  
 
In addition to the declining number of beluga spawners, there has been a 90% overall reduction 
in the spawning grounds in the Caspian Sea region (Catarci 2004) (this habitat loss would affect 
each species of Caspian Sea sturgeon to a different degree). The Volgograd dam has the two-fold 
effect of cutting off access to spawning grounds that are much farther upstream on the Volga 
River, as well as decreasing the migration time of juvenile sturgeon before reaching the Caspian 
Sea. Sturgeon that spawn below the dam have juveniles that reach the sea at a much smaller size 
and consequently affect a shift towards a smaller population size structure (Khodorevskaya et al. 
1997). The resulting substantial reduction in reproductive potential in the beluga sturgeon 
population has been at least partly mitigated by extensive restocking efforts with hatchery-reared 
fingerlings; over 90% of the beluga sturgeon population is now derived from restocked 
fingerlings (Khodorevskaya et al. 1997; Williot et al. 2002; Catarci 2004).  
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Figure 12. Estimated numbers of spawning adult beluga sturgeon in the Volga (solid line) and the Ural 

(Dotted line) Rivers from 1970 to 1990 (taken from Khodorevskaya et al. 1997). 
 

Although there is no clearly reported exploitation rate, it is evident that the beluga sturgeon 
population is in a state of decline at least partially due to fishing efforts (Khodorevskaya et al. 
1997; Speer et al. 2000; Williot et al. 2002). Actual numbers vary, but poaching is thought to be 
at least equivalent to official landings (Williot et al. 2002), but could range upwards of 6 to 10 
times the legal catch (Speer et al. 2000). These poaching figures also apply to the other Caspian 
Sea sturgeon species as well.  
 
Stellate sturgeon 
 
Again, there is very little in the way of CPUE or fisheries-independent data available with which 
to assess the status of the stellate sturgeon stock. Similar to beluga sturgeon, dramatic declines in 
the stellate sturgeon stock over the last half-century have pointed towards problems present in 
the management of the fishery (Fig. 11). The concern for the status of both stellate and Russian 
sturgeon stocks are augmented since they currently represent upwards of 77% of the global 
caviar trade (Fig. 13), remembering that these values represent reported trade, and do not reflect 
the potentially larger portion of trade that these species could account for on the black market. 
 
Stellate sturgeon is doing relatively better than beluga sturgeon due in part to the status of its 
spawning habitat. Natural spawning habitat for stellate sturgeon exists below the Volgograd dam, 
and a total of 60% of their spawning sites remain intact (Khodorevskaya et al. 1997). The 
persistence of spawning habitat is reflected in the number of spawning adults that reach the 
Volga River every year (Fig. 14). Estimates demonstrate how abundances had remained stable 
leading up to 1985, but since then, there has been a significant downward trend (Khodorevskaya 
et al. 1997).  
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Figure 13. Percentage composition of global caviar trade in 1998 by volume. Total volume was 275 mt 

(taken from Raymakers 2002). 
 

The status of spawning stellate sturgeon on the Ural River, however, is another matter entirely. 
The number of spawners has declined sharply compared to the more gradual decline in the Volga 
River (Fig. 14). The Ural River experienced a reported 66% decrease in spawners between 1985 
and 1991, but the decline is closer to 83% when looking back to the 1977 levels. 
 
 

 
Figure 14. Estimated numbers of spawning adult stellate sturgeon in the Volga (solid line) and the Ural 

(dotted line) Rivers from 1970 to 1991 (taken from Khodorevskaya et al. 1997). 
 

The four major issues that plague sturgeons in the Caspian Sea are in order of reported 
importance: overfishing, pollution, damming, and poaching (Williot et al. 2002). Although 
damming is less of a factor in this case, since the Ural River remains un-dammed and the stellate 
sturgeon spawning sites on the Volga River remain intact, the other three factors are considered 
significant (Khodorevskaya et al. 1997; Williot et al. 2002). In particular, length data from the 
Iranian stellate sturgeon fishery indicate that the average length of both sexes is decreasing, 
which suggests that overfishing is indeed a factor in the declining numbers of stellate sturgeon in 
the Caspian Sea (Williot et al. 2002). 
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Russian sturgeon 
 
The plight of the Russian sturgeon is unfortunately very similar to those of the beluga and 
stellate sturgeons, as demonstrated by the precipitous declines in harvest totals since the end of 
the 1970s (Fig. 11). Khodorevskaya et al. (1997) reported that Russian sturgeon catch declined 
from a peak of around 13,500 mt in 1980 to just below 2000 mt in 1994, a shocking decline of 
86%. Catarci (2004), however, reported that the decline went from a peak of 21,550 mt in 1977 
to less than 1000 mt in 1999. Those values correspond to a catastrophic decline in harvests of 
more than 99%. Even if the actual declines in harvest are somewhere between those two reported 
declines, it still represents a catastrophic collapse of a once sizable fishery. 
 
Notwithstanding the ever-present factors of pollution, overfishing, and poaching that affect all 
sturgeons in the Caspian Sea region, the estimates of Russian sturgeon spawner abundance in the 
Volga River offer a possible glimpse into how such a rapid decline in the fishery could come 
about (Fig. 15). Close to 4 million Russian spawners migrated into the Volga River in 1977; by 
1991, spawners were counted in the tens of thousands. The peak in 1977 was a little less than 20 
years after the construction of the Volgograd dam, just when the effects would be seen for the 
loss of 60% of the spawning grounds that were located upstream of the dam (Khodorevskaya et 
al. 1997). The effect of this substantial loss in reproduction is visible in the age structure of the 
returning spawners. Nearing the end of the 1990s, the age structure was becoming increasingly 
tipped towards older individuals (Khodorevskaya et al. 1997).  
 

 
Figure 15. Estimated numbers of spawning adult Russian sturgeon in the Volga River from 1970 to 1991 

(taken from Khodorevskaya et al. 1997). 
 

Persian sturgeon 
 
The plight of the Persian sturgeon is slightly more complicated to determine. As a synonym11 of 
the Russian sturgeon, quotas and catch statistics have been frequently combined in regions where 

                                                 
11 The term synonym is used to describe two species that overlap in range and are virtually indistinguishable from a 
physical point of view, but are genetically and biologically considered separate species.  
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the two species overlap, like in the Caspian Sea (Catarci 2004). Nevertheless, where data are 
available, catch totals reportedly peaked in 1991, and then declined until 1995, only to rise again 
and fluctuate around an annual average of 475 mt (Catarci 2004). Catarci (2004) also reported 
that the population had reached an abundance of 540,000 individuals in 2000, and that the stock 
had attained at least a semblance of stability. Nonetheless, the difficulty in differentiating the two 
similar species calls for caution when claiming a stable stocks status; Khodorevskaya et al. 
(1997) cited lack of evidence and data when leaving the status of the Persian sturgeon un-
assessed. Furthermore, the Persian sturgeon is far less abundant than the other major sturgeon 
species, and only accounts for 3% of global caviar trade (Raymakers 2002). 
 
The relative success of the Persian sturgeon stocks that have been assessed may be partly due to 
the fact that most other Caspian Sea sturgeons are shared resources of the majority of the range 
states (IUCN 2001b). The Persian sturgeon is really only commercially important to the Iranian 
fishery (Williot et al. 2002), since it is mostly restricted to the southern reaches of the Caspian 
Sea (Billard & Lecointre 2001). To this end, Iran has been able to develop and manage the 
fishery without competing with other nations for the harvest quotas. Iran has also developed an 
extensive restocking program that has been underway since 1992 (Williot et al. 2002; Catarci 
2004). In 1999, Iran’s restocking program reportedly involved the release of around 20 million 
individuals (Billard & Lecointre 2001). 
 
It is difficult to know the true status of the Persian sturgeon stock, mostly due to a lack of 
information. A number of reviews claim that Persian stocks are not in the same dire straits as 
other Caspian Sea sturgeons, but these are only relative statements. The similarities between 
Persian and Russian sturgeons and the lack of detailed information defining the extent to which 
the status of each species is separate necessitate a precautionary approach. 
 
Ship sturgeon 
 
Similar to Persian sturgeon, there are few data pertaining to the status of ship sturgeon. In the 
north Caspian Sea, ship sturgeon are limited to the Ural River, but in the south (Iran), they are 
thought to occur in a number of smaller rivers (CITES 2001b). It is one of the least commercially 
important of the Caspian Sea sturgeons, historically contributing less than 1% of the total 
sturgeon catch for the Caspian Sea region (CITES 2001), and only Iran, Russia, and Kazakhstan 
currently authorize commercial fisheries for ship sturgeon. Nevertheless, ship sturgeon is 
considered over-exploited, and juveniles are harvested for the aquarium trade (Billard & 
Lecointre 2001). CITES’ (2001b) assessment of the species claimed that most range states 
reported that their wild populations of ship sturgeon were low. Ship sturgeon is listed as 
Endangered in the Caspian Sea. Furthermore, it is listed as Critically Endangered in the Danube 
River, and it is extinct in the Aral Sea, where it was once a main focus of the sturgeon fisheries 
of that region (Williot et al. 2002). The declines in this case, however, were not fisheries-induced 
(Fig. 16); they were the result of an introduction of the stellate sturgeon and a hosted parasite, 
Nitzschia sturionis, which devastated ship sturgeon populations (Williot et al. 2002).  
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Figure 16.  Landings of ship sturgeon in the Aral Sea basin (taken from Williot et al. 2002). 

 

Synthesis for Caspian Sea Species 
 
The majority of sturgeon stocks in the Caspian Sea are in critical condition. Persian sturgeon, 
however, are in poor condition. In general, the region’s sturgeons have experienced significant 
overfishing for a substantial period of time. Stocks are in freefall—some harvests experienced a 
99% declined in just a few decades—and reproduction is compromised due to damming and 
destruction of spawning habitat. Furthermore, stocks are undergoing fundamental shifts towards 
skewed age and length structures. Since much of the overfishing is ascribed to poaching and 
illegal harvests, there is very little chance that current management efforts will be able to reverse 
what is already a potentially irreversible decline. The only potentially stable stock is that of 
Persian sturgeon in Iran (the southern end of the Caspian Sea). Nevertheless, it is inherently 
difficult to differentiate between the status of Persian and Russian sturgeons due to their genetic 
similarity. Given that the latter is in a critical state, and that there is no way to ensure separate 
catch totals or even the completeness of a Persian stock status assessment, history as well as the 
current conditions necessitate listing Persian sturgeon stock status as poor. 
 
Status of the Caspian Sea Stocks Rank: 
 
A) Persian sturgeon: 
 

Healthy          Weak         Poor       Critical    
 
B) Beluga, stellate, Russian, and ship sturgeons: 
 

Healthy          Weak         Poor       Critical    
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Criterion 3: Nature and Extent of Bycatch 
 
Seafood Watch® defines sustainable wild-caught seafood as marine life captured using fishing techniques 
that successfully minimize the catch of unwanted and/or unmarketable species (i.e., bycatch).  Bycatch is 
defined as species that are caught but subsequently discarded (injured or dead) for any reason.  Bycatch 
does not include incidental catch (non-targeted catch) if it is utilized, accounted for and/or managed in 
some way.   
 

United States Species 
 
Paddlefish and sturgeon fisheries are by nature targeted fisheries, and they seem to have very 
little impact beyond their genus. In a survey distributed to 268 sturgeon and paddlefish 
biologists, bycatch control was only mentioned twice as a means to improve conservation efforts, 
ranking lowest on the list of harvest issues below enforcement, closures, and protecting the 
broodstock (Beamesderfer & Farr 1997). Nonetheless, bycatch of non-target sturgeon species 
does occur in certain sturgeon fisheries (Graham & Rasmussen 1999; Todd 1999; Adams et al. 
2002; Beamesderfer & Webb 2002; Williamson 2003). In particular, bycatch is a concern for the 
shovelnose sturgeon fishery as it results in the accidental harvest of pallid sturgeon (Graham & 
Rasmussen 1999; Todd 1999), although reports do not specify percent composition of this 
bycatch. Todd (1999) uses the term “occasionally” for the frequency of pallid sturgeon bycatch, 
but this bycatch was also included as one of the three major points raised in proposing an all-
sturgeon fisheries closure in the Mississippi River Basin (Graham & Rasmussen 1999). The 
commercial and sport fisheries for pallid sturgeon are all closed, and the species is Endangered 
according to both the U.S. ESA and the IUCN (Williamson 2003; IUCN 2004). Another 
important bycatch issue exists in the paddlefish fishery. Since paddlefish are not sexually 
dimorphic, the harvest of paddlefish eggs often results in the death of a number of males before a 
female with eggs is found (Graham & Rasmussen 1999). Supporting significant trade in 
paddlefish eggs could result in a significant impact on population size. The harvest of green 
sturgeon in the white sturgeon fishery (Adams et al. 2002), on the other hand, is considered 
incidental take as opposed to bycatch and so is not at issue here.  
 
Bycatch of sturgeons in non-sturgeon fisheries is another concern, allegedly somewhat bigger for 
the Atlantic coast (Collins et al. 1996; Williamson 2003) than for the Pacific coast (Adams et al. 
2002). Collins et al. (1996) documented the impact of the shrimp trawl fishery and American 
shad gillnet fishery in Georgia and South Carolina on Atlantic and shortnose sturgeon stocks. 
Their findings reported that only 97 of 1,534 (6.3%) tagged Atlantic sturgeon and 12 of 551 
(2.2%) tagged shortnose sturgeon ended up in commercial nets, with the bulk of sturgeon caught 
in the shad fishery. Furthermore, they reported that short-term induced mortality in shad fishery 
nets was relatively low at 16% (Collins et al. 1996), which is similar to the mortality figures of 
10–14% on gilled sturgeons in First Nations’ gill net fisheries of the Pacific coast (COSEWIC 
2003). Apparently initial concerns about the impact of shad-fishery bycatch were slightly 
exaggerated due to beliefs that shad fishermen destroyed all sturgeon bycatch in order to prevent 
future damage to shad nets (Collins et al. 1996). Since the commercial fisheries of Atlantic and 
shortnose sturgeons are currently closed, the incidental take of sturgeons in other fisheries 
consists of bycatch.  
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Green sturgeon is similarly taken in coastal fisheries on the Pacific coast, although apparently it 
is less of a concern. A Washington Department of Fish and Wildlife letter to the authors of a 
green sturgeon assessment indicated that green sturgeon were routinely encountered in the 
coastal trawl fishery as minor incidental catch, and the harvest totals were monitored (Adams et 
al. 2002). The fact that green sturgeon are caught in the coastal trawl fishery is due to the marine 
nature of their life-history, compared to the more freshwater life-history of white sturgeon 
(Adams et al. 2002; Beamesderfer & Webb 2002; COSEWIC 2003). When two sturgeon species 
coexist in the same river, one species will always exhibit anadromy, whereas the other will 
exhibit potamodromy or freshwater amphidromy (Bemis & Kynard 1997). In this case, the green 
sturgeon spawns in freshwater, but spends more time in marine coastal habitats (anadromy) than 
the amphidromous white sturgeon, which spends some time in salt-water habitats but not to the 
same extent as the green sturgeon. This difference explains why white sturgeon are not as 
frequently taken as incidental bycatch in pelagic trawls, and why green sturgeon are only 
incidental take in the white sturgeon fishery (Beamesderfer & Webb 2002).  
 
Both species of Pacific sturgeon are also taken in the Tribal salmon gill net fishery on the west 
coast. This catch, however, comprises a much smaller percentage of the total green sturgeon 
harvest than the incidental catch in the white sturgeon fishery, and is subject to close regulation 
and management (Adams et al. 2002). Nevertheless, since sturgeon are taken as incidental catch 
in the salmon fisheries, the bycatch issues that are inherent to the salmon fisheries apply when 
discussing green and white sturgeons. The Pacific Northwest salmon fisheries (specifically in 
Oregon and Washington) are characterized as having a high quantity of bycatch and severe 
population consequence of bycatch (Elliot 2005). The characteristics must therefore be factored 
into any discussion of green and white sturgeon bycatch. 
 
Table 16. Bycatch characteristics of the United States commercial sturgeon fisheries. 
 

Species Gear Composition of  
Bycatch 

Population 
Consequences 

of Bycatch 

Bycatch/ 
Target 
Species 
Ratio 

Trend in 
Quality & 

Quantity of 
Bycatch 

Ecosystem 
Effects 

White 
sturgeon1, 2 

Hook and 
Line; Nets 

Large part of total 
Green sturgeon 

harvest  
(Incidental catch) 

-- -- -- -- 

Green 
sturgeon1, 2 

Not a 
targeted 
fishery 

-- -- -- -- -- 

Shovelnose 
sturgeon3, 4 

Hook and 
Line; Nets 

Includes some pallid 
sturgeon  

Impact on 
pallid sturgeon 

recovery is 
potentially 

large 

N/A N/A N/A 

Paddlefish Hook and 
Line; Nets N/A N/A N/A N/A N/A 

Sources: 1 (Adams et al. 2002); 2 (Beamesderfer & Webb 2002); 3 (Graham & Rasmussen 1999); 4 (Todd 1999) 
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Caspian Sea Species Caspian Sea Species 
  
There is very little in the way of differentiation between the Caspian Sea sturgeon species when 
discussing the effect of bycatch. Although there are few specifics, a number of reviews have 
identified that bycatch of juveniles is both a past and present problem (Khodorevskaya et al. 
1997; Billard & Lecointre 2001). The ban on sea-fishing in the Caspian Sea that was imposed in 
the 1960s was partly an attempt to deal with this problem (Khodorevskaya et al. 1997). Iran has 
instituted a few measures to limit bycatch, namely a restriction on the take of ship sturgeon and a 
ban on the use of gillnets in the Rutilus species fishery (CITES 2001). Furthermore, Iran fisheries 
managers have encouraged fisherman turn over incidental take of sturgeon to authorities for use 
in the restocking programs (CITES 2001b). There are no data, however, to determine whether 
these measures are effective in reducing bycatch in the fishery.  

There is very little in the way of differentiation between the Caspian Sea sturgeon species when 
discussing the effect of bycatch. Although there are few specifics, a number of reviews have 
identified that bycatch of juveniles is both a past and present problem (Khodorevskaya et al. 
1997; Billard & Lecointre 2001). The ban on sea-fishing in the Caspian Sea that was imposed in 
the 1960s was partly an attempt to deal with this problem (Khodorevskaya et al. 1997). Iran has 
instituted a few measures to limit bycatch, namely a restriction on the take of ship sturgeon and a 
ban on the use of gillnets in the Rutilus species fishery (CITES 2001). Furthermore, Iran fisheries 
managers have encouraged fisherman turn over incidental take of sturgeon to authorities for use 
in the restocking programs (CITES 2001b). There are no data, however, to determine whether 
these measures are effective in reducing bycatch in the fishery.  
    
Synthesis Synthesis 
  
It is important to note that bycatch does not include incidental catch of a useable, managed 
portion of a species. In the case of North American sturgeons, green and white sturgeons are 
incidentally caught in the Tribal salmon fishery. This fishery has certain bycatch characteristics 
that impact the overall ranking of white and green sturgeons. Both the white and green sturgeon 
fisheries have a low bycatch impact, but since they are taken as part of the high impact salmon 
fishery, overall they have a moderate impact. Shovelnose sturgeon fishery bycatch is a problem, 
however, because it includes the catch of an endangered species, the pallid sturgeon. Although 
no numbers exist as to the frequency of bycatch, the similarities between the two species and 
their shared habitat preferences create a special concern in this case. There is little to no 
information available regarding paddlefish bycatch issues except for the death of male paddlefish 
over the course of egg harvests. Similarly, there is very little information on bycatch problems in 
the Caspian Sea, although the bycatch of juveniles, both in fisheries targeting sturgeons and in 
fisheries targeting other species, is recognized as a past and present issue. There are some 
bycatch reduction measures in place for Persian sturgeon in Iran, but no data exist as to their 
effectiveness. Recognizing the overall lack of information for the Caspian Sea species, they are 
listed as having a moderate bycatch impact.   

It is important to note that bycatch does not include incidental catch of a useable, managed 
portion of a species. In the case of North American sturgeons, green and white sturgeons are 
incidentally caught in the Tribal salmon fishery. This fishery has certain bycatch characteristics 
that impact the overall ranking of white and green sturgeons. Both the white and green sturgeon 
fisheries have a low bycatch impact, but since they are taken as part of the high impact salmon 
fishery, overall they have a moderate impact. Shovelnose sturgeon fishery bycatch is a problem, 
however, because it includes the catch of an endangered species, the pallid sturgeon. Although 
no numbers exist as to the frequency of bycatch, the similarities between the two species and 
their shared habitat preferences create a special concern in this case. There is little to no 
information available regarding paddlefish bycatch issues except for the death of male paddlefish 
over the course of egg harvests. Similarly, there is very little information on bycatch problems in 
the Caspian Sea, although the bycatch of juveniles, both in fisheries targeting sturgeons and in 
fisheries targeting other species, is recognized as a past and present issue. There are some 
bycatch reduction measures in place for Persian sturgeon in Iran, but no data exist as to their 
effectiveness. Recognizing the overall lack of information for the Caspian Sea species, they are 
listed as having a moderate bycatch impact.   
  
Nature and Extent of U.S. Bycatch Rank: Nature and Extent of U.S. Bycatch Rank: 
  
A) White and green sturgeons and paddlefish: A) White and green sturgeons and paddlefish: 
  

3/2005  
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Low        Unknown         High             Critical    
 
B) Shovelnose sturgeon: 

 
Low        Moderate         High             Critical    

 
Nature and Extent of Caspian Sea Bycatch Rank: 
 

Low        Moderate         High             Critical    
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Criterion 4: Effect of Fishing Practices on Habitats and EcosystemsCriterion 4: Effect of Fishing Practices on Habitats and Ecosystems

3/2005  

 42 

 
 
Habitat Effects 
 
In the United States, gear restrictions vary across state lines such that mesh sizes and specific 
gear types themselves are subject to state rather than federal control. In the range states of the 
Caspian Sea, gear and gear restrictions vary by nation. Nonetheless, fishing gear employed in the 
commercial fisheries for sturgeon and paddlefish tend to include drag seines, nets (hoop, fiddler, 
trammel, barrel and gill), slat traps, and lines (limb, set, bank, jug, trot and snag) (Williamson 
2003). Green and white sturgeons are also caught in trawls as incidental catch in coastal open-
water fisheries (Adams et al. 2002), much like Atlantic sturgeon on the Atlantic coast (Collins et 
al. 1996). Shovelnose sturgeon and paddlefish are associated with riverine habitat with 
rocky/gravel/sandy bottoms (Williamson 2003). According to a Northeast Fisheries Science 
Center (NEFSC) report, traps, nets, and lines have little or no impact on benthic marine habitats 
consisting of mud, sand, or gravel (NEFSC 2002), but there has been little work specifically 
addressing the impacts of these gears on riverine habitats with similar substrate.  
 
In the Caspian Sea, there is currently a ban on bottom trawling for sturgeon, but there is a 
question about the enforcement of this ban (Speer et al. 2000). Similar to North American stocks, 
there are few data for Caspian Sea sturgeon stocks that demonstrate the effect that fishing 
practices have on habitats and ecosystems. In this case, it is likely that other factors such as 
damming and pollution impact the ecosystems of the Caspian Sea basin far more than the fishing 
gear and practices utilized by the range states in harvesting sturgeon.  
 
Ecosystem Effects 
 
There appears to be little in the way of information to suggest that there is an impact on the 
ecosystem from the above mentioned fishing methods. Therefore the impacts of the removal of 
targeted sturgeons and paddlefish, and of the specific fishing methods used for harvesting 
sturgeons and paddlefish, on the ecosystem remain unknown. 
 
Synthesis 
 
The impact that commercial fishing gear utilized in targeting sturgeons and paddlefish has on 
marine and riverine habitat is potentially low, but unknown. Likewise, the impact that removal of 
sturgeons and paddlefish and the before-mentioned fishing methods have on ecosystems is also 
unknown. The fishing practices used for harvesting sturgeons and paddlefish are therefore 
considered to have a moderate or unknown effect on habitats and ecosystems. It is likely that 
damming, pollution and development all have greater impacts than current fishing methods. 
 
Effect of Fishing Practices Rank: 
 

Benign            Unknown             Severe    
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Criterion 5: Effectiveness of the Management Regime  
 
United States Species 
 
White and green sturgeon 
 
The two Pacific species of sturgeon are primarily managed under state-specific authorities; 
however, the major fishery for white sturgeon in the Lower Columbia River is co-managed by 
the Joint Columbia River Management Staff (Adams et al. 2002; COSEWIC 2003; Williamson 
2003; JCRMS 2004). White sturgeon is carefully managed through both minimum and 
maximum size limitations (slot limits), mesh limitations on commercial gear, and seasonal catch 
limits. Green sturgeon is managed via the white sturgeon fishery, although there is also a specific 
slot limit in the green sturgeon commercial fishery (48 – 66”) and the annual harvest quota is 
subjectively set to not exceed historic catches (Adams et al. 2002; Beamesderfer & Webb 2002). 
Furthermore, the sturgeon populations of the Columbia River are managed under optimum 
sustainable yield (OSY) rather than maximum sustainable yield (MSY) (COSEWIC 2003; 
Williamson 2003; JCRMS 2004). OSY is a management model that allows for optimizing the 
catch, while still allowing the population to rebuild to a certain level (JCRMS 2004). In the case 
of the Lower Columbia River, the target is 2,600 white sturgeon annually, recruiting to age 26 
with the population at equilibrium (JCRMS 2004).  
 
Both white and green sturgeon harvests have been monitored closely. The Joint Columbia River 
Management Staff put out a Joint Staff Report on Sturgeon and Smelt harvests annually (JCRMS 
2004). As previously mentioned in Criterion 2, tag-recapture studies monitor the status of white 
sturgeon populations, and make inferences about the status of green sturgeon populations as 
well. Recent attempts to have green sturgeon listed under the ESA have resulted in a very 
thorough set of assessments (Adams et al. 2002; Beamesderfer & Webb 2002). Nevertheless, 
fundamental knowledge on green sturgeon is still lacking. 
 
Regardless of how well stock harvests are managed, poaching remains a key concern for white 
sturgeon. In 1990, a group of poachers was responsible for killing an estimated 2000 individuals 
(Cohen 1997), almost a quarter of the yearly LCR modern commercial fishery quota. Cohen 
(1997) states that successfully prosecuting poaching cases is rare, and that the penalties involved 
are paltry compared to the lucrative proceeds from selling caviar. In fact, this particular poaching 
ring was cracked because a lead from a local bank robbery led FBI agents accidentally to the 
motel where the poachers were temporarily stationed. 
 
Shovelnose sturgeon and paddlefish 
 
Paddlefish and shovelnose sturgeon populations are managed independently by the various states 
in which they are found, although a few states have joined efforts to better manage the shared 
resources (Williamson 2003). The largest multi-state organization is the Mississippi Interstate 
Cooperative Resource Association (MICRA), which consists of 28 states and several federal 
agencies and First Nations (Rasmussen 1999). Both shovelnose sturgeon and paddlefish fall 
under the consideration of this organization, but MICRA only plays an advisory role to state-
based regulators and is not an organization that dictates regulations (Graham & Rasmussen 1999; 
Rasmussen 1999). The problem with managing populations on an individual basis is highlighted 
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by instances where adjacent states have contiguous seasons or different size limits such that the 
same drainage can be fished continuously and without effective restrictions on size (Jennings & 
Zigler 2000). Furthermore, commercial fisherman routinely fish in different drainages and in 
different states, which makes quantitative assessments of harvest totals difficult to determine 
(Graham 1997).  
 
Table 17.  Commercial harvest management measures for the United States sturgeon fisheries. 
 

Species Management 
Jurisdictions & 

Agencies 

Total 
Allowable 
Landings 

Size 
Limit 

Gear 
Restrictio

ns 

Trip 
Limit 

Area 
Closures Sources 

White 
sturgeon 

State; 
“The Olympia 

Accord” 

Yes; 
per vessel 
limits and  

10,000 total 

Slot limit 
48–60 “ 

Min-max 
mesh size 
for nets 

No No 1, 2 

Green 
sturgeon 

Managed 
through white 

sturgeon fishery 

Not to 
exceed 
average 

harvest rates 

Slot limit 
48–66” -- -- -- 1, 3, 4 

Shovelnose 
sturgeon State Only 

recently Yes Yes Yes Yes 1 

Paddlefish State Only 
recently Yes Yes Yes Yes 1, 5, 6 

Sources: 1 (Williamson 2003); 2 (JCRMS 2004); 3 (Adams et al. 2002); 4 (Beamesderfer & Webb 2002); 5 (Jennings 
& Zigler 2000); 6 (Graham 1997) 
 

The management efforts directed towards shovelnose sturgeon and paddlefish are discussed 
together in this section since they share similar problems, solutions, and a lack of information. 
The quantitative status of both species remains largely unknown (Williamson 2003). Although a 
few assessments and reviews have been completed in the last decade (e.g., Graham 1997, 
Keenlyne 1997, Jennings & Zigler 2000, Williamson 2003, Schramm Jr. in press), most identify 
a significant lack of quantitative data on population status. As Graham (1997) points out, many 
states do not require the reporting of harvest totals to regulatory bodies, and where reporting 
requirements are in place, the totals are suspect. A table of state-by-state regulations for the 
paddlefish fishery is provided by Williamson (2003) and won’t be reproduced in this document. 
In short, all states include gear and area restrictions, but the use of size limits and reporting 
requirements varies (Graham 1997; Williamson 2003). For the shovelnose fisheries, no such 
table was published, but a similar range of regulations does exist (Williamson 2003). MICRA 
mentions the use of a multi-state tag-recapture program to gather data on the status of paddlefish 
in the Mississippi River (Graham & Rasmussen 1999), but data were not available. Furthermore, 
many states are actively pursuing restocking programs of both paddlefish and shovelnose 
sturgeon (Williamson 2003). Over the course of the 1990s, the number of states pursuing 
restocking plans for paddlefish expanded from 1 to 11 (Jennings & Zigler 2000). Currently, 12 
states participate in stocking and captive propagation of paddlefish and 8 states participate in 
stocking and captive propagation of shovelnose sturgeon (Williamson 2003). 
 
Tennessee, which is responsible for a significant portion of the U.S. paddlefish harvest, has a 
relatively thorough set of regulations for the paddlefish and shovelnose fisheries (TWRA 2004). 
The set of regulations (Table 18) for the Tennessee fishery is a good example of regulations in 
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the fishery, except that there remains no quota for total harvests. In order to set a quota for a 
fishery, managers must have quantitative knowledge of stock abundances. As mentioned earlier, 
that type of information does not exist for the majority of paddlefish and shovelnose sturgeon 
stocks. 
 
Table 18. Commercial fisheries regulations for both shovelnose sturgeon and paddlefish in Tennessee (TWRA 
2004). 
 

 Shovelnose sturgeon Paddlefish 
Permit Free permit is required 
Size limit 30 inches maximum (total length) 34 inches minimum (eye-fork length) 
Season closed April 24 through November 14 
Area closures A total of 18 refuges with a permanent ban on fishing, 

and then a large number of specific river and reservoir limitations 
Egg harvest  All individuals captured for egg harvest must be kept 
 -- 2” of ovary must be left in fish while 

on/near the water 
 -- Eggs must be kept in separate 

containers (1 per fish) 
Tagging When harvested, fish must be tagged with sequential numbers that are only 

removed at the final stage of processing 
Reporting Commercial fisherman are required to submit a report on specific forms of 

harvest fish 
Receipts from sales to fish wholesalers must also be submitted to the TWRA 

(Tennessee Wildlife Resources Agency) 
Gear A number of gear limitations for non-fishery specific gear 
 

A further complication to management efforts is the difficulty in enforcing regulations. Illegal 
harvest of paddlefish and shovelnose sturgeon remains a key concern of most managers (Graham 
& Rasmussen 1999; Jennings & Zigler 2000; Williamson 2003). These concerns, along with 
others like the lack of information on stock status and the lack of confidence in harvest totals, 
lead MICRA to suggest an outright ban on all paddlefish and sturgeon fishing in the Mississippi 
River Basin (Graham & Rasmussen 1999). Furthermore, reports suggest that closures instead of 
quotas might be a better course of action, since the manpower is lacking to enforce specific 
regulations (Jennings & Zigler 2000). The most important aspect of management efforts, 
however, is that the impact that management has on paddlefish populations remains relatively 
unknown (Jennings & Zigler 2000), and the same can be said about shovelnose sturgeon. 
 
Caspian Sea Species 
 
The declines observed in Eurasian sturgeons resulted from many factors, but the management 
techniques in place during the declines are effectively the same ones that are in place now.  

 
It is becoming clear that the measures developed to maintain, 
restore, and safeguard these populations did not reach their goal. In 
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other words, the currently used biological and regulatory tools 
were ineffective to maintain sustainable sturgeon fisheries. 

(Williot et al. 2002) 
 

A common perception about the modern decline of Caspian Sea sturgeons is that the dissolution 
of the Soviet Union in 1991 sped up the decline of the various stocks (Khodorevskaya et al. 
1997; Raymakers 1999; Speer et al. 2000; IUCN 2001b; Ginsberg 2002). Before 1991, the 
Caspian Sea stocks were managed under the USSR and Iran, but now there are additional 
management efforts by Kazakhstan, Turkmenistan, and Azerbaijan—although Turkmenistan is 
not considered a producer country (Catarci 2004). Unfortunately, even management under the 
USSR proved less than effective; where sturgeon issues were taken into account, there was little 
or no follow-up to ensure that the efforts were sufficient to protect stocks (Williot et al. 2002). 
The problem with the Newly Independent States12 (NIS) is that they lack the resources and the 
infrastructure to maintain and enforce fisheries regulations (Speer et al. 2000). Many of the 
current fisheries officers were not even trained in fisheries issues (Williot et al. 2002). The most 
important change that resulted from the end of the Soviet era was the lifting of the sea-fishing 
ban that had been in place since 1962 and was responsible for removing a substantial source of 
juvenile bycatch from the sturgeon fisheries in the Caspian Sea (Williot et al. 2002). 
 
Another problem confronting management efforts in the Caspian Sea is the poor socio-economic 
state of the human populations surrounding the Caspian Sea (IUCN 2001b; Raymakers & 
Hoover 2002; Williot et al. 2002). Not only does the stark contrast between the poverty of the 
region and the lucrative nature of the caviar trade promote poaching and unrecorded harvests, but 
the willingness to exploit the natural resources—such as oil and natural gas resources in the 
Caspian Sea—could lead to further environmental degradation (IUCN 2001b).  
 
The nature of the data available for assessing the status of stocks in the Caspian Sea is also 
problematic. Most of the data consists of harvest totals that extend back far enough to provide an 
adequate time frame with which to chart the decline of the various Caspian Sea stocks; however, 
as mentioned in Criterion 2, there is an absence of CPUE data, and of independent monitoring 
programs. Fortunately the status of the species that produce the world’s most expensive fisheries 
product has elicited a great deal of global concern and attention (Speer et al. 2000; IUCN 2001b; 
Catarci 2004). Due to this importance, a number of recent status assessments have been 
completed (Khodorevskaya et al. 1997; Raymakers 1999; Speer et al. 2000; Billard & Lecointre 
2001; Williot et al. 2002; CITES 2004), but all are subject to the same limitations in what data 
are available. Although assessments are available, and they all point to the same declines that 
suggest a stock on the verge of utter collapse, these are all based on harvest totals, and do not 
indicate a thorough attempt at management of the fisheries. 
 
Throughout the course of managing the various Caspian Sea fisheries, many of the standard 
regulations were employed: size limits, restricted catching periods, quotas, and restricted 
catching areas (Williot et al. 2002). According to Williot et al. (2002), the use of a minimum size 
restriction and restrictions on catching period each occurred in 50% of the reported situations. 
The use of quotas and the absence of any regulatory tools each occurred in 21% of the reported 

                                                 
12 A term used to describe nations that were previously part of the U.S.S.R, but are now independent. 
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cases, and a restriction on the number of licenses and a restriction on the areas open to fishing 
each occurred in 14% and 7% of the time, respectively (Williot et al. 2002). In the end, however, 
the use of these regulatory tools proved insufficient for reversing the sturgeon declines. This was 
possibly a result of a lack of enforcement, since enforcement effort was deemed ineffective 40% 
of the time (Williot et al. 2002). 
 
One example of effective management involves efforts towards restocking. Over 90% of beluga 
sturgeon are derived from restocked fingerlings (Khodorevskaya et al. 1997; Williot et al. 2002; 
Catarci 2004), and some claim that number as over 95% of harvested beluga sturgeon in the 
Caspian Sea as being artificially produced (CITES 2001a). Beluga are also part of restocking 
efforts by Iranian fisheries managers, with money paid to fisherman for live, mature females 
caught in the purse-seine fishery (IUCN 2001b). Iranian restocking programs, however, 
concentrate primarily on Persian sturgeon, involving the release of around 20 million individuals 
in 1999 (Billard & Lecointre 2001), and 13.7 million in 2000 (CITES 2001a). Restocking efforts, 
although considered a major reason for the persistence of Caspian Sea stocks, also result in 
problems associated with ownership. Since Iranian fisheries currently fish in the open sea, 
Northern states that engage in significant restocking efforts are complaining that Iran is profiting 
from northern restocking efforts (CITES 2001a). Restocking efforts can be expensive, and not all 
of the range states have the finances to engage in them (CITES 2001a). As stocks decline, 
increasing reliance upon restocked fingerlings could put pressure on this complicated issue of 
ownership. 
 
The Iranian Persian sturgeon fishery has been lauded by some as an example of effective 
fisheries management (Speer et al. 2000). The apparent stability and potential improvement of 
the status of Persian sturgeon in the southern Caspian Sea bodes well for their management 
efforts (CITES 2001b; Catarci 2004). Nevertheless, Iran may be involved in discrepancies 
related to Turkish export totals for sturgeon fisheries products (Raymakers 1999), and it is clear 
that despite a trade embargo, a great deal of Iranian caviar manages to make its way into U.S. 
markets (De Meulenaer and Raymakers 1996). With very little in the way of independent 
confirmation, and with the continuing issues with differentiating Russian and Persian sturgeons, 
it is important to remain cautious about the effectiveness of Iranian management efforts.  
 
Synthesis 
 
Overall, the management of sturgeon species has been insufficient to prevent declines in stocks 
all over the world. In almost all cases, the stocks do not have adequate fisheries-independent 
data, have a high degree of uncertainty, and lack proper enforcement and control measures. The 
best-managed fishery is that of white sturgeon in the Lower Columbia River. The LCR white 
sturgeon fishery involves an independent monitoring program and a closely regulated fishery 
with conservative catch limits and size restrictions. There are some questions about recent 
abundance estimates (Pers. comm., Chris Kern, ODFW Columbia River white sturgeon 
research), but on the whole, the fishery is still well managed. A deficiency with management of 
green sturgeon is that stocks are all indirectly managed through the white sturgeon fisheries. Any 
increase in white sturgeon harvests may have unregulated impacts on green sturgeon stocks. As a 
result, green sturgeon management is determined to be only moderately effective.  The Persian 
sturgeon fishery in Iran is apparently well managed, but most information is made available 
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through the authorities (the government institute that is called the Shilat) so there is a lack of 
independent monitoring. Additionally, there remains a question as to whether Persian and 
Russian sturgeons are in fact distinct—a matter that further clouds the issue about the potential 
recovery and stability of Persian sturgeon stocks.  

through the authorities (the government institute that is called the Shilat) so there is a lack of 
independent monitoring. Additionally, there remains a question as to whether Persian and 
Russian sturgeons are in fact distinct—a matter that further clouds the issue about the potential 
recovery and stability of Persian sturgeon stocks.  
  
Due the reports and assessments detailing the failure of a number of the management efforts over 
the last half-century in the Caspian Sea, and the complete lack of knowledge about the stocks of 
paddlefish and shovelnose sturgeon in the U.S., management of the remaining species is ranked 
as ineffective. 

Due the reports and assessments detailing the failure of a number of the management efforts over 
the last half-century in the Caspian Sea, and the complete lack of knowledge about the stocks of 
paddlefish and shovelnose sturgeon in the U.S., management of the remaining species is ranked 
as ineffective. 
  
Effectiveness of United States Management Rank: Effectiveness of United States Management Rank: 
  
A) LCR white sturgeon: A) LCR white sturgeon: 
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Highly effective     Moderately effective              Ineffective       
 
B) Green and non-LCR white sturgeons: 
 

Highly effective     Moderately effective              Ineffective       
 
C) Shovelnose sturgeon and paddlefish: 
 

Highly effective     Moderately effective              Ineffective       
 
 
Effectiveness of Caspian Sea Management Rank: 
 
A) Beluga, stellate, Russian, and ship sturgeons: 

 
Highly effective     Moderately effective              Ineffective       

 
B) Persian sturgeon: 
 

Highly effective     Moderately effective              Ineffective       
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Overall Evaluation and Seafood Recommendation 
 
United States: Table of Sustainability Ranks 
    

 Conservation Concern 
Sustainability Criteria  Low Moderate High Critical 
Inherent Vulnerability    √  

Status of Stocks √ LCR white 
sturgeon 

√ Green sturgeon 
and paddlefish 

√ Shovelnose 
and non-LCR 

white sturgeons 
 

Nature of Bycatch  
√ White and 

green sturgeons 
and paddlefish 

√ Shovelnose 
sturgeon  

Habitat Effects  √   

Management Effectiveness √ LCR white 
sturgeon 

√ Green and 
non-LCR white 

sturgeons 
√ Shovelnose 
sturgeon and 
paddlefish 

 
 
 
International: Table of Sustainability Ranks 
    

 Conservation Concern 
Sustainability Criteria  Low Moderate High Critical 
Inherent Vulnerability    √  

Status of Stocks   √ Persian sturgeon 
√ Beluga, stellate, 
Russian, and ship 

sturgeons 
Nature of Bycatch  √   
Habitat Effects  √   

Management Effectiveness  √ Persian 
sturgeon 

√ Beluga, stellate, 
Russian, and ship 

sturgeons 
 

 

 49 



   6/23/2005  

Overall Seafood Recommendation:Overall Seafood Recommendation:

3/2005  
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A) Green and LCR white sturgeons: 

 
Best Choices               Good Alternative             Avoid    

 
B) All other species of U.S. sturgeons and all Caspian Sea sturgeons: 
 

Best Choices               Good Alternative             Avoid    
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