
 Alaska • Arizona • California • Colorado • Idaho • Montana • Nevada • New Mexico • Oregon • Utah • Washington • Wyoming

WRAC fact sheetWRAC fact sheet
WESTERN REGIONAL AQUACULTURE CENTER 

Oysters were the second-leading 
aquaculture crop (by sales) pro-
duced in the U.S. according to the 
2018 Census (Figure 1). Oyster farm-
ing has increased substantially over 
time, with increases in sales (Figure 
2a) and number of farms (Figure 
2b). Different species of oysters 
are raised across the U.S., with the 
greatest percentage of oyster sales 
nationally consisting of the East-
ern oyster (Crassostrea virginica) 
(47%), followed by Pacific oysters 
(Crassostrea gigas) (31%), and other 
oyster species (22%) (Figure 3). Vir-
ginia led the nation in oyster sales 
in 2018, and was followed closely in 
descending order by Washington, 
then Louisiana, California, Massa-
chusetts, and Oregon (Figure 4).

In the Western Region, oyster 
sales exhibited the same increas-
ing trend (Figure 5a) as that of the 
nation. The number of oyster farms 
in the Western Region, however, 
declined by approximately 28% 
from 2005 to 2013 and another 5% 
from 2013 to 2018. The principal 
oyster species raised in the Western 
Region is the Pacific Oyster, but 
Kumamoto oysters (Magallana 
sikamea) have become increasingly 
important in raw oyster markets 

Photo: Bobbi Hudson, Pacific Shellfish Institute
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Figure 1. U.S. Aquaculture sales (2018) by species group. 
Source: USDA-NASS (2019)

Figure 2. Trends in oyster farms in the U.S.: a) by sales; and 
b) number of farms.  Source: USDA-NASS (2000, 2006, 2014, 2019)
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Photo: Pacific oyster clusters on  
longlines, north Hood Canal, WA.
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Oyster Farming in the Western Aquaculture Region
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Figure 4. Top 10 oyster-producing states by sales (million $).  Source: USDA-NASS (2019)
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Figure 3. Major types of oysters raised in the U.S. (2018) by sales. Source: USDA-NASS (2019) 

Pacific 
oysters 

31%

Other 
oysters 

22%

Eastern 
oysters 

47%

Figure 5. Trends in oyster farms in the Western Region: a) by sales, and  
b) number of farms.  Source: USDA-NASS (2000, 2006, 2014, 2019)
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(Engle and van Senten, 2024 a, b, c). 
Olympia oysters (Ostrea lurida), na-
tive to the Western Region, contin-
ue to be raised and sold, along with 
smaller volumes of Eastern and 
European (Ostrea edulis) oysters.

Oyster farmers in the Western 
Region have developed and sup-
ported distinct supply chains. A 
generalized supply chain map for 
oysters in the Western Region is 
illustrated in Figure 6. Oyster sup-
ply chains begin with the various 
upstream businesses that supply 
inputs to oyster farms. One of the 
key inputs is seed produced by  
oyster hatcheries, which is planted 
by oyster growout farms. While 
some oyster farms have integrated 
hatcheries into their growout busi-
nesses, other oyster farmers in 
the region purchase seed from a 
separate oyster hatchery. Histori-
cally, most oyster seed planted in 
the Western Region was supplied 
by hatcheries in the region, but in-
creased ocean acidification affected 
supply to the extent that several 
Western Region oyster farms devel-
oped new hatcheries in Hawaii. 

Oyster supply chains include 
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Figure 6. Generalized supply chain for oysters raised in the Western Region.
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Pacific oyster clusters on longlines, north Hood Canal, WA.

Photo: Bobbi Hudson, Pacific Shellfish Institute

companies that manufacture the 
various types of gear used in oyster 
farming. Innovations by these up-
stream companies have resulted in 
a wide variety of baskets, bags, and 
cages now used to raise oysters. 
In addition to the more traditional 
on-bottom growout methods, there 
have been substantial increases in 

container methods for floating and 
suspended oyster culture. Oysters 
raised in cages frequently are sold 
to the half-shell market, which has 
grown dramatically to supply in-
creasing numbers of oyster bars in 
coastal areas. Further innovations in 
oyster farming have included devel-
opment of equipment for tumbling 



oysters to produce a deeper cup 
and improved meat-to-shell ratio 
that is attractive to many consumers.

Other upstream partners in  
oyster supply chains include manu-
facturers of boats and associated 
gear, such as winches for harvesting; 
suppliers of other inputs, such as 
waders and other gear for employ-
ees; lenders; and utilities that pro-
vide electricity; and communication 
services. The workforce labor inputs 
that account for 33% to 68% of the 
total production cost of oysters are 
equally critical to oyster farm supply 
chains. (Braden, 2020; Parker et al., 
2020; Petrolia et al., 2020; Engle et 
al., 2021, 2023).

The two major market channels  
for oysters are sales to shucking  
plants and sales of individual 
oysters for the half-shell market. 
Shucking plants primarily pur-
chase oysters raised on the bot-
tom that often grow in clumps. In 
the plant, oysters are shucked to 
remove meat from the shell for 
sale to supermarkets and restau-
rants. Oysters sold for the half-shell 
market are cultured individually in 
various containers and frequently 

are tumbled to produce distinctive 
shapes. Farmers have developed 
their oysters into differentiated, 
branded products with names that 
reflect either the water body where 
grown, the distinctive shape pro-
duced by tumbling, or simply a fan-
ciful name that attracts consumer 
attention. Oyster bars, restaurants, 
and supermarkets are the primary 
buyers of oysters on the half shell. 
Some vertically integrated oyster 
farms have developed their own 
restaurant and oyster bar concepts. 
Other oyster farmers sell to whole-
salers, who may also be distributors, 
or they sell directly to consumers 
through online sales, supermarkets, 
and restaurants. 

The growth of oyster farming  
in the Western Region has been 
constrained by various permitting 
issues, particularly those of the 
U.S. Army Corps of Engineers (van 
Senten et al., 2020). The major 
permitting issue with West Coast 
shellfish farms has been the ex-
tensive delays in permitting that 
result from sequential rather than 
concurrent approval processes 
across agencies as well as chang-
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ing requirements throughout the 
process. The regulatory compliance 
burden on Western Region shell-
fish farms generally was estimated 
to account for 29% of total costs 
of production. Of greater concern 
is that lost revenue from markets 
due to regulatory action or trade 
barriers and lost opportunities due 
to regulatory barriers to expansion 
and diversification were found to 
be $280 million/year across the 
region, suggesting that shellfish 
farming in the Western Region 
could be several times greater than 
its current size.

Summary
Oyster farms in the Western Region 
have created jobs in hatcheries, on 
farms, and in shucking plants as 
well as in the many businesses that 
participate upstream and down-
stream in the oyster supply chain. 
Identifying more efficient ways  
to provide adequate oversight of 
oyster farming, but without the  
extended delays in permitting, 
would allow the industry to more 
fully meet demand for oysters 
across the U.S.
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Left: An oyster raft in southeast Alaska; Center: Aqua-Pacific wire mesh cases hung in stacks of ten  
below the raft; Right: Sorting oysters on a southcentral Alaska oyster farm with extruded plastic  
high-flow cages by Thunderbird Plastics. 

Photos: Bobbi Hudson, Pacific Shellfish Institute.



References
Brayden C. (2020). Business and 
production plans. Maine Aquacul-
ture Association. https://maineaqua.
org/business-production-plans/.

Engle CR and van Senten J. 2024a. 
California Aquaculture. Western  
Regional Aquaculture Center Fact 
Sheet, University of Washington,  
Seattle, Washington.

Engle CR and van Senten J. 2024b. 
Oregon Aquaculture. Western 
Regional Aquaculture Center Fact 
Sheet, University of Washington, 
Seattle, Washington.

Engle CR and van Senten J. 2024c. 
Washington Aquaculture. Western 
Regional Aquaculture Center Fact 
Sheet, University of Washington,  
Seattle, Washington.

Engle CR, van Sente J, Parker M, 
Webster D, and Clark C. 2021. Eco-
nomic trade-offs and risk between 
traditional bottom and container 
culture of oysters on Maryland 
farms. Aquaculture Economics & 
Management 25 (4):472-503.  
https://doi.org/10.1080/13657305.202
1.1938295. 

Oyster Farming in the Western Aquaculture Region

5

Engle CR, van Senten J, Schwarz M, 
Brayden C, and Belle. S 2023.  
Developing production and  
financial benchmarks for marine 
aquaculture from farm data. Aqua-
culture Economics & Management. 
https://doi.org/10.1080/13657305.202 

2.2101711.

Parker M, Lipton D, and Harrel 
RM. 2020. Impact financing and 
aquaculture: Maryland oyster 
aquaculture profitability. Journal 
of the World Aquaculture Society 
51(4):874–895. https://doi.org/10.1111/
jwas.12702.

Petrolia DR, Walton WC, and  
Cebrian J. 2020. Oyster economics:  
costs, returns, and ecosystem 
benefits of commercial bottom 
production, commercial off-bottom 
aquaculture, and non-harvested 
reefs. Working Paper, Depart-
ment of Agricultural Economics, 
https://ageconsearch.umn.edu/
collection/139?ln=en. Mississippi 
State University. https://agecon-
search.umn.edu/record/309359.  
http://dx.doi.org/10.22004/
ag.econ.309359

USDA-NASS. 2000. Census of Aqua-
culture 1998.* National Agricultural 
Statistics Service, United States 
Department of Agriculture,  
Washington, DC.

USDA-NASS. 2006. Census of Aqua-
culture 2005.* National Agricultural 
Statistics Service, United States 
Department of Agriculture,  
Washington, DC.

USDA-NASS. 2014. Census of Aqua-
culture 2013.* National Agricultural 
Statistics Service, United States 
Department of Agriculture,  
Washington, DC.

USDA-NASS. 2019. Census of Aqua-
culture 2018.* National Agricultural 
Statistics Service, United States 
Department of Agriculture,  
Washington, DC.

van Senten J, Engle CR, Hudson B,  
and Conte FS. 2020. Regulatory 
costs on Pacific coast shellfish 
farms. Aquaculture Economics & 
Management 24(4):447-479. Doi.org
/10.1080/13657305.2020.1781293.

* Census of Aquaculture 2005,
2013, and 2018 available at:
https://www.nass.usda.gov/Surveys/
Guide_to_NASS_Surveys/Census_
of_Aquaculture/index.php

This project was supported by the Western Regional Aquaculture Center award number 2020-38500-32561 from the 
United States Department of Agriculture National Institute of Food and Agriculture. Any opinions, findings, conclusions, 
or recommendations expressed in this publication are those of the author(s) and do not necessarily reflect the view of 
the U.S. Department of Agriculture.

For more information, contact Jonathan van Senten at jvansenten@vt.edu. 
or Carole Engle at cengle8523@gmail.com

Western Regional Aquaculture Center
National Institute of Food and Agriculture 
U.S. DEPARTMENT OF AGRICULTURE

https://maineaqua.org/business-production-plans
https://doi.org/10.1080/13657305.2021.1938295
https://doi.org/10.1080/13657305.2022.2101711
https://doi.org/10.1111/jwas.12702
http://dx.doi.org/10.22004/ag.econ.309359
https://ageconsearch.umn.edu/collection/139?ln=en
https://ageconsearch.umn.edu/record/308359
https://doi.org/10.1080/13657305.2020.1781293
https://www.nass.usda.gov/Surveys/Guide_to_NASS_Surveys/Census_of_Aquaculture/index.php



