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DATE: July 29, 2011 
 
TO: Egg cure industry representatives 
 
FROM: Bruce McIntosh, ODFW Fish Division Deputy Administrator 
 
SUBJ: Options to address the use of sodium sulfite to cure salmon eggs   
 
Purpose:  This memo outlines options ODFW has developed to address mortality associated with 
the use of sodium sulfites (SS) in egg cures. These options are in response to requests by the 
industry for independent review of the recent ODFW/OSU study and an alternative that doesn’t 
include an outright ban on the use of sodium sulfite. The alternative we propose results in 
minimal risk to fish stocks while retaining the use of SS at low levels as a mold inhibitor. ODFW 
has fulfilled both requests and the discussion below details the results. 
 
Published Research:  Researchers from ODFW and Oregon State University recently published a 
peer reviewed study titled “Effects of Commercially Available Egg Cures on the Survival of 
Juvenile Salmonids.” What follows is an abstract of the study: 

“There is some concern that incidental consumption of eggs cured with commercially 
available cures for the purpose of sport fishing causes mortality in juvenile salmon. We 
evaluated this by feeding juvenile spring Chinook (Oncorhynchus tshawytscha) and 
steelhead (O. mykiss) with eggs cured with one of five commercially available cures. We 
observed significant levels of mortality in both pre-smolts and smolts. Depending on the 
experiment, 2, 3, or 4 of the cures were associated with mortality. Mortality tended to be 
higher in the smolts than in the parr, but there was no clear species effect. The majority 
of mortality occurred within the first 10 d of feeding. Removal of sodium sulfite from the 
cure significantly reduced the level of mortality. Soaking the eggs prior to feeding did not 
reduce mortality. We observed a clear relationship between the amount of cured egg 
consumed each day and the survival time. We conclude that consumption of eggs cured 
with sodium sulfite has the potential to cause mortality in juvenile steelhead and Chinook 
salmon in the wild.” 

The complete published article is available on-line at the following link: 
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0021406 

Research Review: In addition to the standard peer review provided by the publisher, the egg cure 
industry requested Dr. Jason Sandahl (USDA Foreign Agriculture Service) to review the 
manuscript. In general, Dr. Sandahl concurred with our conclusions and did not find fault with 
the design. This is consistent with the findings of the two anonymous reviewers involved with 
the publication process and with the five external reviewers (OSU/ODFW) that were consulted 
prior to publication. These external reviewers included experts in toxicology (OSU) and fish 

 1

http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0021406


behavior (OSU/ODFW). We feel that the points of difference are minor and not sufficient to 
discount the results or conclusions of the published study. A copy of Dr. Sandahl’s comments 
and a more detailed discussion of our response are available upon request. 

Options and Recommendations:  Since the results of the ODFW/OSU study were first released, 
ODFW has consistently recommended that the industry take action to eliminate or minimize the 
demonstrated risk of using SS in egg cures. The agency’s approach was confirmed by the Fish 
and Wildlife Commission in August 2010. 

The simplest and most effective option is to use cures that do not contain SS. Because SS was 
not commonly used in cures prior to 1980 and can likely be replaced by safer mold inhibitors, 
such as borax, we suggest manufacturers consider eliminating the use of SS. 

In lieu of a complete ban on the use of SS to cure salmon eggs, the industry asked if there was a 
reduced level of SS that would be acceptable to use as a mold inhibitor. In response to the 
industry request, ODFW researchers further analyzed the data from the original study to 
determine if there was a concentration of SS that would result in an acceptable level of risk to 
fish managers. This approach is referred to by the water quality industry as the “deminimis” 
level. Given that fishery managers commonly assume some risk in the management of fish 
stocks, it is reasonable to expect that there may also be an acceptable “deminimis” risk 
associated with the use of cured eggs.  

Based on our analysis, the maximum allowable concentration of SS is 12 g per kilogram of eggs. 
This concentration is likely to result in a less than 10% mortality following a single encounter 
(and likely significantly lower than 10%).  Of the cures we tested, sodium sulfite concentrations 
ranged from 15 to 50 g SS per kilogram of eggs. The Oregon Department of Environmental 
Quality has reviewed our analysis and supports our proposed “deminimis” approach. The entire 
“deminimis” analysis is available upon request. 

Expectations and Implementation:  The agency’s expectation is for agreement on this approach 
from all producers and that after October 1, 2011, all new production of cured eggs and egg 
cures for Oregon anglers complies with the “deminimis” standards (< 12 g SS per kg eggs) and 
is labeled “For Use in Oregon.” We also ask that producers provide independent laboratory 
confirmation that their cures/eggs meet the labeling requirements. With agreement from the 
industry on this approach, ODFW staff will work with the industry to craft the appropriate 
language for labeling. 

In the absence of a non-regulatory solution (“deminimis” or other safer substances such as 
borax), ODFW staff will develop administrative rules to ban the sale and use of eggs cured with 
sodium sulfites for bait in Oregon. 

Education and Outreach:  ODFW is committed to working with the egg cure industry to get the 
word out to anglers and retailers. We will provide space in the Oregon Sport Fishing Regulations 
that includes a “hats off” to the industry for conserving the resource, keeping fish safe and 
finding balanced solutions based on sound science. 

We look forward to meeting with you in person very soon to resolve next steps.  We will contact 
you in the next two weeks to schedule a meeting. ODFW will provide a toll free phone line for 
those who cannot attend in person. 
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Cc: 
Liz Hamilton – NSIA 
Phil Pirone – ProCure 
Bob Buchanan – ProGlow 
Scott Amerman – Amerman Bait 
Ed Rice – Sunrise Bait 
Shannon O’Brian – Triple Threat Bait  
Eric Masoq – Extreme NW Bait Company 
Mike Gluver – Crowes Bait 
DG Bait 
 
Ed Bowles 
Steve Williams 
Charlie Corrarino 
Shaun Clements 
Rick Hargrave 
Kevin Masterson (DEQ) 
Neil Mullane (DEQ) 
 
 


