
 

 

 

 

 

 

 

August 26, 2019 

 

 

 

Via Electronic Mail and First Class U.S. Mail 

 

Mr. Charlton “Chuck” Bonham 

Director 

California Department of Fish and Wildlife 

1416 Ninth Street, 12th Floor 

Sacramento, CA 95814 

Chuck.Bonham@wildlife.ca.gov 

Mr. Paul Souza 

Regional Director, Pacific Southwest Region 

U.S. Fish & Wildlife Service 

2800 Cottage Way 

Sacramento, CA 95825 

paul_souza@fws.gov 

 

RE: Klamath River; C. Shasta Reduction 

 

Dear Directors Bonham and Souza: 

 

 Klamath Water Users Association (KWUA) requests that your agencies, in 

consultation with other resource managers, promptly evaluate and implement a program to 

remove Ceratonova shasta (C. Shasta) from a key stretch of the Klamath River.  Specifically, 

KWUA recommends that carcass surveys of spawned-out salmon be modified to incorporate 

gutting of all dead salmon (or the maximum number possible), thus removing from the 

aquatic environment C. shasta myxospores that otherwise could lead to infections of out-

migrating juveniles the following spring.   

Source control is generally preferred over other measures (such as treatment or 

dilution) to address water contaminant concerns.  The recommended program, a highly 

focused source control measure to improve fish health, would best be implemented in the 

reach between Iron Gate Dam and the Shasta River.  Below, we discuss the basis for this 

proposal and recommendation in more detail.  

Background 

As you know, C. shasta occurs naturally in the mainstem Klamath River.  The 

microscopic parasite can invade fish through the gills, and infected fish can develop 

gastrointestinal disease which can result in mortality.  This has become a particular concern 

for out-migrating salmon, particularly Chinook salmon, based on increased awareness of 

C. shasta actinospore concentrations and infection rates during roughly the last one-half of the 

out-migration period.  In recent years, our understanding of the parasite has benefitted by the 

work of various researchers who have characterized its life cycle and other important 

characteristics. 
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In particular, actinospores that infect fish are released into the water column by 

Manayunkia speciose, a polychaete worm endemic to submerged areas in the Klamath River.  

Carcasses of adults infected during upstream migrations release C. shasta myxospores that are 

taken up by the polychaetes, and the cycle is repeated.  Both the polychaete and salmon host 

species are obligate hosts for the perpetuation of the parasite.  The overall cycle is illustrated 

by the following: 

 

 
 

 

 

 Increased awareness of these dynamics and monitoring data gives rise to a number of 

questions.  The important unknowns include several issues related to the past and current 

effects of C. shasta on overall Chinook and coho populations.  In the meantime, recent 

management practices have focused on the use of water, with emphasis on releases from Link 

River Dam, to attempt to address disease concerns downstream of Iron Gate Dam.  These 

approaches involve providing high volumes of water to create sufficient hydraulic force to 

mobilize available sediment and dislodge polychaetes or to disrupt substrates, or the use of 

water to dilute actinospore concentrations.  KWUA has significant concern about these 

measures, but that is not the subject of this letter.  

 C. shasta myxospores that are released from the intestines of decomposing salmon are 

the primary cause of infection of polychaete worms in the Klamath River between Iron Gate 

Dam and the Scott River.  Yearly infection of polychaetes is critical to the C. shasta life cycle 

because the lifespan of individual worms is too short to allow infection of juvenile salmon 

beyond the generation after infected spawners. 

 Proposal  

 The U.S. Fish and Wildlife Service (USFWS), in partnership with the Yurok and 

Karuk Tribes, conducts carcass surveys each year.  It is our understanding that, in this 

process, carcasses are handled and the counted fish are physically modified by decapitation or 

otherwise.  We also understand that, during this process at least some of the carcasses are cut 

open to assess presence of eggs, and to be certain of sex.  KWUA believes that it is logical 

and feasible to modify or supplement these efforts to include the removal of fish intestines as 
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part of the process or as a parallel undertaking.  Obviously, this would remove myxospores 

from the aquatic environment and, we believe, necessarily result in reduced production of 

actinospores. 

If liver and kidney are also removed, disruption of the other myxozoan parasite, 

Parvicapsula minibicornis would occur.  Infection by this parasite occurs at a higher rate than 

C. shasta, but is sub-lethal.  It is suspected that co-infection increases mortality from 

C. shasta.  Removing the guts of the fish would be a surgical and effective disease 

management tool, while the carcass itself would continue to supply nutrients to the ecosystem. 

We believe this work should, at least in the first year, focus on the reach between Iron 

Gate and the Shasta River.  The greatest concentration of spawners in the Klamath River 

mainstem occurs in the Iron Gate Dam to Shasta River reach, which is 21.6 kilometers (km) 

in length.  USFWS estimates indicate that during 2018, 8,162 Chinook salmon spawned in 

this reach, while only 3,738 spawned in the next 125.7 km downstream of Shasta River.1  The 

concentration of spawning in the Iron Gate Dam to Shasta River reach is significant for both 

the contribution of myxospores, and the concentration of juveniles found there the following 

spring.  The reach between Iron Gate Dam and the Scott River confluence is described as a 

C. shasta infectious zone.  

We are mindful that a paper based on a pilot study on a stretch of Bogus Creek has 

discounted carcass removal as a management measure.  We are seeking clarification based on 

some questions about that study.  In the meantime, KWUA’s proposal does not concern 

carcasses, and focuses on the carcasses’ myxospore-holding intestines.  In addition, we are 

aware of the research indicating that some fish yield a much greater number of myxospores 

than others.  This is one of the reasons that we recommend that all fish be gutted.  The 

information gathered could also be used in further research, and help close other gaps in 

knowledge. 

We understand this activity would require resources to ensure adequate staffing.  In 

some years, the incremental cost above the carcass counting may be limited, but in years such 

as this, with high numbers of spawners, there would be a more significant need for personnel 

during the relevant time period.  We believe this would be money extremely well spent. 

                                                 
1 Gough, et al., Fall Chinook Salmon Run Characteristics and Escapement in the Mainstem Klamath River below 

Iron Gate Dam, 2017 (USFWS, Arcata Fish and Wildlife Office, September 2018). 
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We have several other thoughts and ideas regarding the details of implementation, and 

are eager to discuss them with all interested parties.  In the meantime, we ask for your careful 

and prompt consideration of this focused, promising approach. 

Cordially, 

 
Paul S. Simmons 

Executive Director and Counsel 

 

cc (via email):  Tina Bartlett, Region 1 Director, CDFW (Tina.Bartlett@wildlife.ca.gov)  

 Jenny Ericson, USFWS (jenny_ericson@fws.gov) 

 Dan Blake, Klamath Falls USFWS Field Supervisor (Daniel_blake@fws.gov) 

 Nick Hetrick, USFWS (nick_hetrick@fws.gov) 

 Alan Mikkelsen, DOI, Office of the Secretary (alan_mikkelsen@ios.doi.gov) 

 Ernest Conant, Reclamation (econant@usbr.gov) 

 Jeff Nettleton, Reclamation (jnettleton@usbr.gov) 

 Barry Thom, NMFS (barry.thom@noaa.gov) 

 Alecia Van Atta, NMFS (alecia.vanatta@noaa.gov) 

 Jim Simondet, NMFS (jim.simondet@noaa.gov) 

 Chairman Joseph James, Yurok Tribe (jjames@yuroktribe.nsn.us) 

 Chairman Byron Nelson, Jr., Hoopa Valley Tribe (bighorn1004@hotmail.com) 

 Chairman Russell Attebery, Karuk Tribe (battebery@karuk.us) 

 Chairman Don Gentry, Klamath Tribes (don.gentry@klamathtribes.com) 

 Tim Hemstreet, PacifiCorp (tim.hemstreet@pacificorp.com) 

 KWUA Board of Directors 

 


