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Sustaining the Great Salt Lake  
Brine Shrimp Resource 

(Picture of Mt. Green Plant) 

 

 

 



Great Salt Lake brine shrimp industry  
harvests excess brine shrimp eggs,  
which are processed so they can be  

kept alive and viable … 
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GSL Brine Shrimp Industry 



Use of Processed Artemia Cysts 
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… to be hatched out in shrimp and 

fish hatcheries around the world. 



Great Salt Lake  
Brine Shrimp Industry Perspective 

 Question: 

“How can the Great Salt Lake brine shrimp resource 

best be managed to: 

   1)  assure a sustainable brine shrimp population; 

   2)  provide essential nutrition to migratory birds,  

          waterfowl and other avian species; and 

   3)  meet the needs of the Great Salt Lake  

          brine shrimp industry.” 

5/14/2012 Great Salt Lake Brine Shrimp Cooperative  4 



Importance  
of a  

Healthy  
Brine Shrimp 

Resource 
  

•    
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Importance of a Healthy Brine Shrimp Resource 
  

- Migratory Birds, Waterfowl and other Avian Species -  

•  World Hemispheric Reserve 

designation. 
 

• Over 7.5 million birds, 

represented by 257 species, 

utilize the lake. 
 

•   Over 2.5 million eared 

grebes, at times over half the 

North American population. 
 

•   Up to 20,000 breeding adult 

pelicans on Gunnison Island. 
 

•   About 500,000 phalaropes, 

largest staging concentration in 

the world, representing 1/3 of 

world population. 
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Importance of a Healthy Brine Shrimp Resource 
  

- Necessary for Aquaculture Production of Many  
Important Fish and Shrimp Species -  
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“To Feed the World” -- U.N. Food and Agriculture Organization: 

“Global food security is rapidly becoming 

one of the most critical concerns facing 

modern societies.  The increase in population 

size, extensive droughts of agricultural lands, 

dramatically increased cost of food 

production, reduction of wild fisheries, and 

the increase in the buying power of the 

world’s two most populous countries has 

resulted in unsustainable demands on the 

world’s food supply. …  These factors are 

exacerbating a protein supply crisis that is 

rapidly unfolding worldwide.”   

“Because of these, and other conditions, 

aquaculture is being viewed as the best 

possibility to meet global protein production 

needs.  Brine shrimp are an important 

component of the aquaculture production 

process. The importance of maintaining its 

availability and quality cannot be 

overstated.” 



Importance of a Healthy Brine Shrimp Resource 
  

- Fund Resource Management & Important Research -  
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Importance of a Healthy Brine Shrimp Resource 
  

- Process Nutrients Discharged by POTWs and other Sources -  
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Utah Division of Water Quality 
(Draft) Water Quality Standards Strategy 

  “Brine shrimp and brine flies are the 

keystone species of the GSL 

ecosystem and are a primary source of 

food for millions of migrating waterbirds 

and shorebirds.” 

    Core Component 2, page 17 
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Answer:  Good News! 
 

Utah Division of Wildlife Resources 

has implemented a brine shrimp 

resource management program… 
 

…and it is working to assure a healthy 

and sustainable brine shrimp 

population and resource! 
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GSL Brine Shrimp Resource 
Management Model 

5/14/2012 Great Salt Lake Brine Shrimp Cooperative  13 

How it came 

together! 

Collaboration 

between State and 

industry! 



Early 1990’s… 
       … increased harvest pressure…. 
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“OVERFISHING” 
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“The Peruvian coastal anchovy fisheries crashed in the 1970s….” 

“The sole fisheries in the Irish Sea, the west English 

Channel, and other locations have become 

overfished to the point of virtual collapse,…” 

“Blue walleye went extinct in the Great Lakes in the 1980s. 

 

“The collapse of the 

cod fishery off 

Newfoundland,…1992.” Many deep sea fish are at risk, such as 

orange roughy, Patagonian toothfish, and 

sablefish.  

http://en.wikipedia.org/wiki/Peru
http://en.wikipedia.org/wiki/Peruvian_anchoveta
http://en.wikipedia.org/wiki/Solea_solea
http://en.wikipedia.org/wiki/Irish_Sea
http://en.wikipedia.org/wiki/English_Channel
http://en.wikipedia.org/wiki/English_Channel
http://en.wikipedia.org/wiki/Blue_walleye
http://en.wikipedia.org/wiki/Cod
http://en.wikipedia.org/wiki/Newfoundland_(island)
http://en.wikipedia.org/wiki/Deep_sea_fish
http://en.wikipedia.org/wiki/Orange_roughy
http://en.wikipedia.org/wiki/Patagonian_toothfish
http://en.wikipedia.org/wiki/Sablefish
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Initial Meetings with State Officials 
 

1. No formal state program to manage the 

brine shrimp resource. 

2. No significant state research program for 

the brine shrimp resource. 

3. No state mandate to regulate the brine 

shrimp resource. 

WHY??? 
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“Inexhaustible” 
“…the huge 

numbers of brine 

shrimp that 

populate the lake all 

die off in the winter, 

but leave behind 

eggs that … hatch 

in the spring to re-

populate the lake.” 



“Inexhaustible” 

 Resulted in: 

 

 NO limit on the number of harvesters allowed 

on the lake (“harvest pressure”); 

 

 NO limit on the quantity of brine shrimp eggs 

that the industry could harvest each season. 
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“Inexhaustible” 

 

 Despite this open door to the resource: 

 

 the brine shrimp industry did NOT 

believe that the GSL brine shrimp 

resource was “inexhaustible.” 
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Passenger Pigeon (Ectopistes migratorius) 
 

”Some estimate that there were as many as five billion in the U.S.  
when Europeans arrived in North America.”  Wikipedia 

http://en.wikipedia.org/wiki/Image:Passengerpigeon.jpg
http://en.wikipedia.org/wiki/Image:Passengerpigeon.jpg


Collapse of Atlantic cod stocks…1992 
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//upload.wikimedia.org/wikipedia/commons/5/54/Surexploitation_morue_surp%C3%AAcheEn.jpg
http://www.unep.org/dewa/vitalwater/jpg/0318-fallofcod-EN.jpg


5/14/2012 Great Salt Lake Brine Shrimp Cooperative  22 

 Industry Response:  
 
   1)  Form a coalition → Utah Artemia Association 
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Industry Response:  
 

  2) Adopt as a Guiding Objective → “To Preserve and 
        protect GSL ecosystem and its brine shrimp resource” 
 
 3) Adopt Motto → “If in doubt, err on the side of 
 conservation” 
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Industry Response:  
 

    4)  Advocate that brine shrimp management  
 decisions must be based on good science 
  (recommend scientific peer review panel) 
 
    5)  Recognize that good science requires adequate,  
 on-going funding  → supported tripling 
 harvest fees so long as increase funds research 



5/14/2012 Great Salt Lake Brine Shrimp Cooperative  25 

Industry Response: 

 

    6)  With these objectives and recommendations, 

 the industry approached then-DWR Director  

 Bob Valentine.   
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DWR Director Valentine: 

 

1)  Established the Great Salt Lake Ecosystem 

Program (GSLEP) to oversee the research and 

to manage the resource. 
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DWR Director Valentine: 
 

 
 

2)  Established a Technical Advisory Group 

(TAG), the science peer review committee that 

was recommended by the industry. 
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DWR Director Valentine: 
 

 

3)  Leveraged the research funding from the 

increased industry fees by entering into joint 

research programs with USGS, USU et al. 
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With the new research data … and with the strong 

support of the brine shrimp industry, DWR 

established a sustainable management model. 
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(Picture of Mt. Green Plant) 

 

 

 

DWR determined the number of brine shrimp eggs 

that must be left in the lake at the end of each brine 

shrimp harvest season to assure that the brine 

shrimp population would re-emerge each spring. 
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That equation takes into account such factors as 

winter cyst survival, avian requirements, egg 

hatchability, etc. 
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The sustainable management model allows the industry to 

harvest the “excess” Artemia cysts above 21 cysts per liter 
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The result is a sustainable brine shrimp resource 

that supplies both the avian populations and the 

industry with vital brine shrimp eggs, while 

preserving a natural population o brine shrimp in 

the lake. 

 

Since it was implemented in the mid-1990’s, the 

DWR management model has successfully 

preserved and protected the brine shrimp species, 

while providing the a reasonable quantity for 

commercial harvest and the necessary amount for 

migratory and other bird species whose diets 

include brine shrimp and brine shrimp eggs. 
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What can we learn from the partnership of industry & DWR? 



Key Elements of a Successful 
Sustainability Model 

 1.  Establish a common objective focused upon 

the long-term health of the resource. 

 2.  Obtain quality data and rely upon good 

science to design and implement the model. 

 3.  Secure adequate long-term funding for 

ongoing research, analysis and monitoring. 

 4.  Create a quantifiable model focused upon 

long-term sustainability of the resource. 
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What is Next? 

 Protect Artemia from pollutants and 

contaminants  →  DWQ Water Quality 
Standards Strategy 

 

 May require some out-of-the-box thinking 
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Brine Shrimp Population Dynamics 

 The Spring brine shrimp egg or Artemia cyst count … 

coupled with algal abundance and algal composition … 

are the major factors influencing brine shrimp population 

growth and production. 
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Brine Shrimp Population Dynamics 

 

 Strong chlorophyll levels (i.e. a high level of 

green algae or chlorophytes) in Great Salt Lake 

correlate with strong brine shrimp population 

growth and production. 
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Brine Shrimp Population Dynamics and Nutrients 

 Algal composition  and diversity – which is a function of 

nutrient availability – is important for optimal population 

growth and cyst production: 
 

   Dunaliella  (chlorophyte) enhances population growth  
 

   Coccochloris  (cyanophyte) stimulates  cyst production 
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Therefore: 
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1. Ample nutrient availability in the GSL is essential in 

order to sustain the Great Salt Lake food web:  
 algae → brine shrimp and brine flies → birds   

  

2. We must have “good science” before establishing 

standards that would deprive Gilbert Bay of 

significant essential nutrients.  
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Great Salt Lake  
Brine Shrimp Industry 

 

 

 

  QUESTIONS?  



Brine Shrimp Industry:  Commitment to 
preserve and protect Great Salt Lake ecosystem 
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1. Extensive GSL research program. 

 
2. Share research findings with regulators 

and other stakeholders. 
 

3. Active participant in policy decisions in 
support of Great Salt Lake. 
 

4. Significant funding for State’s GSL 
research, monitoring and analysis. 
 

5. Dedication to the efficient use of the 
resource. 
 

6. Maintain an ecosystem-level perspective. 
 
 
 
 


