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 STATE OF CALIFORNIA 
 FISH AND GAME COMMISSION 
 FINAL STATEMENT OF REASONS FOR REGULATORY ACTION 
 
 Repeal Section 241 and Amend Section 245 
 Title 14, California Code of Regulations 
 Re: Aquaculture Disease Control Regulations 

 
I. Date of Initial Statement of Reasons:  August 7, 2008 
 
II.        Date of Pre-Adoption Statement of Reasons:    October 24, 2008 
 
III. Date of Final Statement of Reasons:    November 18, 2008 
 
IV. Dates and Locations of Scheduled Hearings: 
 

(a) Notice Hearing:   Date:  September 4, 2008 
       Location:  Kings Beach, CA 
 
 (b) Discussion Hearing:   Date:  October 3, 2008 
       Location:  Santa Rosa, CA 
 
 (c) Adoption Hearing:   Date:  November 14, 2008 
       Location:  Huntington Beach, CA 
 
V. Update: 
 

No changes have been made to the proposed regulatory language.  
 
The Fish and Game Commission adopted the proposed regulations at its 
November 14, 2008 meeting. 

 
VI. Summary of Primary Considerations Raised in Support of or Opposition to the 

Proposed Actions and Reasons for Rejecting Those Considerations: 
 

(1) Mark Drawbridge, California Aquaculture Association (CAA), letter dated 
October 2, 2008: 

 
a. The CAA feels the Aquaculture Disease Committee and Aquaculture 

Development Committee should have been notified of the Department 
proposal.   

b. Why is a commercial fishing license required of collectors in Section 
243(c)?  

c. Why does Section 245(a) require all importations to be inspected from 
outside California and is testing required for all 31 diseases or 
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pathogens?  Does the State have resources to process this level of 
inspection and what costs and time delays are expected? 

d. The CAA requests the Commission table this proposal until the 
Aquaculture Development Committee has time to review it. 

 
Department Response: 

a. Both of these committees were notified as part of the 45-day public 
notice period and additional outreach was provided since the 
discussion meeting.  

b. This comment does not address aquaculture disease control 
regulations and cannot therefore be addressed in this particular 
regulatory procedure. 

c. The Department must ensure all importations in California are free 
from disease or pathogen and intends to use only the correct 
diseases/pathogens tests that are applicable for a given species.  
There are no additional staff, costs, or time delays expected. 

d. See Response 1a.  No significant issues have been raised. 
 

(2) Fred Conte, University of California, Davis, letter dated October 2, 2008: 
 

a. He is requesting a postponement of the final decision on this proposal 
until after the Aquaculture Disease Committee has a chance to discuss 
it. 

 
Department Response: 

a. The Aquaculture Disease Committee was notified as part of the 45-day 
public notice period and additional outreach was provided since the 
October meeting to ensure all issues were addressed.  Aquaculture 
Disease Committee met on October 20, 2008 to discuss the proposed 
changes with the Department and only two minor changes were 
suggested which will be carried over to the 2nd phase of Section 245 
changes tentatively proposed for late 2009. 

 
(3) Ralph Elston, AquaTechnics, letter dated October 20, 2008: 
 

a. He supports the proposed name change for Oyster Perkinsiosis but 
suggests linking this name with Perkinsus marinus and adding a new 
listing for “Bivalve and Gastropod Perkinsiosis - Perkinsus olseni. 

b. He supports the proposed name change for Bonamiasis of Oysters but 
suggests making a distinction based on whether or not a particular 
species of Bonamia is present in California. Specifically, he would list 
Bonamia ostreae by itself because it is known to be present in multiple 
locations in California. He would create a new listing for “Bonamia spp, 
exclusive of Bonamia ostreae” to cover the other species of Bonamia, 
which have not been detected in the state.  He states that Bonamia 
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ostreae should be placed in a lower category that Bonamia spp. 
because re-discovery of the pathogen should initiate different 
regulatory action than discovery of a new species of Bonamia.  

c. He supports the proposed addition of Abalone Herpesvirus and 
Marteilioides. 

d. He suggests to add language to Section 245(a)(20 and (4) to clarify 
that the confirmatory diagnosis and reporting requirement apply to the 
fish pathologists recognized by the regulatory authority. 

e. He suggests replacing the term “disease” with “infectious disease” 
throughout the document rather than with “pathogen/disease” as 
proposed. He particularly notes that the proposed language in the last 
part of Section (a)(8) includes the phrase “infected by the disease” 
which is incorrect terminology. 

f. He suggests that the language in (b)(5) that specifically includes AFS 
certified Fish Pathologists but not AFS certified Fish Health Inspectors 
or veterinarians qualified in aquaculture species is somewhat arbitrary 
and including those categories would be beneficial.  

g. He suggests changing the phrase being defined from “Disease” to 
“Infectious Disease”. This will avoid having to apply an unusual 
definition of the term “Disease” (which usually includes conditions with 
non-infectious causes) and eliminates the need to use the phrase 
“disease/pathogen” elsewhere in the document. 

h. He suggests upgrading Oyster Perkinsiosis from Significant to Serious 
and adding Perkinsus olseni as Catastrophic. 

i. He suggests splitting the category of Bonamia spp (as discussed 
above) and including Bonamia ostreae as Significant and Bonamia 
spp. exclusive of B. ostreae as Serious because this pathogen is 
similar to the sabellid polychaete fan worm Terebrasabella 
heterouncinata.  

j. In Section 243(f), he recommends including size measurements in the 
reporting requirements. 

k. He suggests reducing the number of disease categories in Section 245 
and consider renaming them to reduce confusion.  

l. He notes that Haplosporidium costale, while not reported in California, 
has been sporadically reported in Oregon and Washington and thus 
may be broadly distributed while also being rare and of limited known 
significance.  

 
Department Response: 

a. Comment noted.  The new suggestions and changes will be 
considered during the 2nd phase of Section 245 changes tentatively 
proposed for late 2009 which will allow the Aquaculture Disease 
Committee time to fully discuss and review them.  

b. The proposed split of Bonamia ostreae vs. other species is logical, but 
although B. ostreae has been described from multiple embayments in 



 

 4

California it remains unknown whether it is endemic state-wide, and 
has not been reported from some important growing areas. Whether 
finding B. ostreae in these areas would prompt a lesser regulatory 
action because it is present in other embayments is somewhat 
dependent upon the individual circumstances.   See Response 3a. 

c. See Response 3a. 
d. See Response 3a.  
e. See Response 3a. 
f. We feel that the proposed language including “a fish health specialist 

recognized by a state or federal governmental authority and approved 
by the department” adequately addresses these concerns. 

g. See Response 3e. 
h. See Response 3a.  
i. As discussed in Response 3b, the department is not convinced that 

splitting the category is required.  See Response 3a.  The Department 
feels that the sabellid polychaete fan worm Terebrasabella 
heterouncinata is not established in California waters as discussed in 
Moore J. D., Juhasz C. I., Robbins T. T., Grosholz E. D. 2007. The 
introduced sabellid polychaete Terebrasabella heterouncinata in 
California: transmission, methods of control and survey for the 
presence in native gastropod populations. Journal of Shellfish 
Research 26:869-876. 

j. This comment does not address aquaculture disease control 
regulations and cannot therefore be addressed in this particular 
regulatory procedure. 

k. These comments were considered but the Department concluded that 
the multiple categories allow for a measured and flexible response that 
could be lost with consolidation.  The renaming was also considered 
but no alternatives better than the current names were identified.  

l. The additional information is noted and appreciated. 
 

(4) Dallas Weaver, Aquaculture Disease Committee chairman, oral comments at 
Commission meeting on November 14, 2008: 

 
a. He requested that the Koi Herpes Virus be moved from the “severe” 

category to the “catastrophic” category. 
b. He is concerned that there are other ways that diseases and 

pathogens can come into California via the pet industry or frozen sea 
food that is used for bait.  Viral pathogens can withstand normal food 
freezing temperatures 

 
Department Response: 

a. Koi Herpes Virus is currently in the "severe" category which gives the 
Department discretion to require aquaculturist to destroy the diseased 
fish.  Under the catastrophic category, the Department must require 
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aquaculturist to destroy diseased fish.  There is no need to require 
destruction at this time as the Department has an active Fish Health 
program to ensure no diseased Koi become a threat. 

b. See Response 3a. 
 
VII. Location and Index of Rulemaking File: 
 
 A rulemaking file with attached file index is maintained at: 
 
 California Fish and Game Commission 
 1416 Ninth Street 
 Sacramento, California 95814 
 
VIII. Location of Department files: 
 
 Department of Fish and Game 
 1416 Ninth Street 
 Sacramento, California 95814 
 
IX. Description of Reasonable Alternatives to Regulatory Action:  
 
 (a) Alternatives to Regulation Change: 

 
No alternatives were identified.  

 
(b)   No Change Alternative:   
 
 The present list of diseases and pathogens will not reflect new scientific 

information and therefore not effectively control new threats to cultured 
and/or wild aquatic animals. 

 
 (c) Consideration of Alternatives:   
 
  In view of information currently possessed, no reasonable alternative 

considered would be more effective in carrying out the purposes for which 
the regulation is proposed or would as effective and less burdensome to 
the affected private persons than the proposed regulation.   

 
X. Impact of Regulatory Action: 
 

The potential for significant statewide adverse economic impacts that might result 
from the proposed regulatory action has been assessed, and the following 
determinations relative to the required statutory categories have been made: 
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 (a) Significant Statewide Adverse Economic Impact Directly Affecting 
Businesses, Including the Ability of California Businesses to Compete with 
Businesses in Other States:   

 
  The proposed action will not have a significant statewide adverse 

economic impact directly affecting business, including the ability of 
California businesses to compete with businesses in other states.  The 
proposed changes are necessary to effectively control threats to cultured 
and/or wild aquatic animals from diseases and pathogens and therefore 
the prevention of adverse economic impacts. 

 
 (b) Impact on the Creation or Elimination of Jobs Within the State, the 

Creation of New  Businesses or the Elimination of Existing Businesses, or 
the Expansion of Businesses in California:   

  
  None. 
 
 (c) Cost Impacts on a Representative Private Person or Business:   
   
  The agency is not aware of any cost impacts that a representative private 

person or business would necessarily incur in reasonable compliance with 
the proposed action. 

 
(d) Costs or Savings to State Agencies or Costs/Savings in Federal Funding 

to the State:   
 
 None. 

 
 (e) Nondiscretionary Costs/Savings to Local Agencies:   
 
  None. 
 
 (f) Programs Mandated on Local Agencies or School Districts:   
 
  None. 
 
 (g) Costs Imposed on Any Local Agency or School District that is Required  

to be Reimbursed Under Part 7 (commencing with Section 17500) of 
Division 4:   
 
None. 

  
(h) Effect on Housing Costs:   
 

None. 
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Updated Informative Digest/Policy Statement Overview
 
The Aquaculture Disease Control Regulations have not been updated in over 20 years, 
except for some relatively small additions of a few shellfish diseases.  New scientific 
information regarding the threat that certain diseases and pathogens may pose to 
cultured and/or wild aquatic animals needs to be reflected in the Title 14, California 
Code of Regulations (CCR).  The Department’s fish pathology staffing has been 
inadequate to address this issue until the recent staff additions mandated by Fish and 
Game Code Section 13007 and supported by the Hatchery Inland Fisheries Fund 
(HIFF) augmentation.   
 
This Department proposal will repeal outdated regulations, update the diseases listings, 
and restructure the disease categories to reflect recent advances in fish pathology 
knowledge.  These changes are supported by the Aquaculture Disease Committee, and 
the proposed revisions from current regulations are as follows: 
 
Section 241, Title 14, CCR, prohibits the importation of salmonids produced in Idaho.  It 
is proposed to be repealed since it is outdated and no longer applicable due to tighter 
disease controls in Idaho and California aquaculture disease control regulations in Title 
14. 
 
Section 245, Title 14, CCR, contains the aquaculture disease control regulations.   The 
proposed revisions by individual subsections are outlined in the following paragraphs. 
 
General Conditions, subsection 245(a) 
The phrase “disease” was expanded to include both disease and pathogen to clarify the 
regulations. 
 
Additional language was added to increase compliance and reduce public confusion 
with Department inspections of importations into the state for diseases and pathogens.  
 
Definitions, subsection 245(b) 
The definition of fish pathologist is proposed to be revised to replace virologist with 
veterinarian to reflect current Department staffing and include a government fish health 
specialist approved by the Department to clarify the regulations. 
 
Three definitions for Disease, Pathogen, and Infection are proposed to be added to 
subsection 245(b) to clarify the regulations. 
 
Disease Categories, subsection 245(c) 
The phrase “disease” was expanded to include both disease and pathogen to clarify the 
regulations. 
 



 

 8

The categories of viruses, bacteria, parasites, fungi, and dinoflagellate algae were 
added to the listing of biological agents and the lists will be organized alphabetically to 
clarify the regulations and reduce public confusion.  
 
The proposed revisions to each disease/pathogen list are discussed in the following 
paragraphs: 
 
Significant Diseases/Pathogens List, subsection 245(c)(1) 
A) Proposed Deletions 
GOLDEN SHINER VIRUS (GSV) 
Brief description: Aquareoviruses are typically associated with subclinical infections. 
They are often isolated from apparently healthy fish during routine virus screening or 
from fish concomitantly infected with other microbial pathogens.  GSV, also known as 
grass carp reovirus (GCRV) and grass carp hemorrhage virus, is one of the few 
aquareoviruses suspected to act as a primary pathogen.  The isolates from cyprinid fish, 
GSV/GCRV, are most often reported in association with fish kills.  GSV is an 
aquareovirus isolated from moribund 14-16 month old cultured golden shiners, 
Notemigonus crysoleucus, in the southern U.S. during the summer of 1977.  Water 
temperatures range between 24-30oC during this time.  This virus was associated with 
mortality and lesions that included petechial hemorrhages in the dorsal muscle, cornea 
abdominal flanks, visceral fat and intestinal mucosa.  Mortality is usually about 5% but 
under crowded conditions at high temperatures, acute mortalities of 50-75% have been 
observed.  The virus was called GSV, but later work showed that it was phylogenetically 
similar to GCRV, the pathogen responsible for an acute hemorrhagic disease in grass 
carp, Ctenopharyngodon idella, in the USA and in China.   

 
Describe why the change is warranted: GSV has been present in golden shiners and 
grass carp in California since at least 1989.  According to Dr. Andy Goodwin of the 
Aquaculture/Fisheries Center at the University of Arkansas, Pine Bluff, GSV has been in 
California for at least 25 years.  We have no documented impact on any California fish 
populations due to the presence of this virus. 
 
Additional information: No literature was found that discussed the economic impacts 
associated with disease outbreaks or management processes.  This is likely due to the 
limited occurrences of pathology and epizootics associated with this virus. 
 
B) Proposed Name Revisions 
OYSTER DISEASE (MSX) Haplosporidium nelsoni 
Brief description: The causative pathogen has been renamed in the scientific literature 
from Minchinia nelsoni to Haplosporidium nelsoni.   
 
Why the change is warranted:  This change provides consistency with the latest 
scientific information. 
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OYSTER PERKINSOSIS 
Brief description: The causative pathogen has been reclassified in the scientific 
literature from Labyrinthomyxa marina to Perkinsus marinus.  In addition, the name was 
also changed from Oyster Fungus Disease to Oyster Perkinsosis. 
 
Why the change is warranted:  This change provides consistency with the latest 
scientific information. 
 
SABELLID POLYCHAETE FAN WORM 
Brief description: The genus and species have been described in the scientific literature 
as Terebrasabella heterouncinata, and the term “South African” was dropped from the 
disease description. 
 
Why the change is warranted: This change provides consistency with the latest 
scientific information. 
 
VIBRIOSIS Vibrio spp. 
Brief description: Vibrio spp. are endemic in saltwater environments.  They can cause 
disease with the right combination of susceptible host and poor environment.  However, 
Vibrio spp. pathogenic to fish in freshwater are much less common.  Vibrio infections in 
fish in freshwater have been shown to cause disease in rainbow trout, eels and ayu.  
Mortalities due to vibriosis in rainbow trout can reach 50%. 
  
Why the change is warranted: There is little risk due to the introduction of saltwater 
Vibrio spp. into California.  However introduction of freshwater Vibrio spp. could have 
serious impacts on the health of freshwater fish in the state. 
 
C) Proposed Additions 
WHITE STURGEON IRIDIOVIRUS (WSIV) 
Brief description: WSIV is a lethal viral pathogen of juvenile white sturgeon, Acipenser 
transmontanus.  The virus has been isolated in farm-reared white sturgeon in the Pacific 
Northwest of North America, California, and Canada. Currently, there is no treatment for 
WSIV. 
 
Why the change is warranted: The addition of WSIV to the significant 
diseases/pathogens list is warranted due to the following: 1) no treatment for WSIV; 2) 
distribution and prevalence of WSIV in wild fish remains unclear; 3) WSIV outbreaks in 
farm-reared fish will cause significant financial harm; 4) diagnostic methods, such as 
histologic detection, may produce false negatives, and thus limit detection capabilities. 
 
Additional information: The lack of adequate treatments for WSIV has resulted in high 
mortality and massive economic losses to commercial aquaculture and considerable 
harm to conservation aquaculture of endangered species.  In addition, WSIV poses a 
significant risk to wild sturgeon since the viruses may be passed by vertical 
transmission to progeny.  
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Serious Diseases List, subsection 245(c)(2) 
A) Proposed Deletions 
INFECTIOUS HEMATOPOIETIC NECROSIS VIRUS (IHNV) 
is proposed to move to the Catastrophic Diseases list, subsection 245(c)(3).  See 
subsection 245(c)(3) discussion for more details. 
 
B) Proposed Name Revisions 
BONAMIASIS OF OYSTERS Bonamia spp. 
Brief description: This is a new name for “Microcell disease of oysters”.  There are at 
least three species of Bonamia that cause very similar diseases in oysters. A listing of 
the entire genus is appropriate at this time.  
Why the change is warranted: This change provides consistency with the latest 
scientific information. 
 
MICROSPORIASIS Pleistophora ovariae  
Brief description: The official name of disease has been changed to Microsporiasis. 
 
Why the change is warranted: This change provides consistency with the latest 
scientific information. 
 
PROLIFERATIVE KIDNEY DISEASE (PKD) 
Brief description: The scientific name of the causative pathogen has been identified and 
described in the scientific literature as Tetracapsuloides bryosalmonae. 
 
Why the change is warranted: This change provides consistency with the latest 
scientific information. 
 
SEASIDE DISEASE Haplosporidium costale 
Brief description: The scientific name of the causative pathogen has been renamed in 
the scientific literature from Minchinia costalis to Haplosporidium costale.  In addition, 
the name was also changed from SSO to Seaside Disease. 
 
Why the change is warranted: This change provides consistency with the latest 
scientific information. 
 
C) Proposed Additions 
KOI HERPES VIRUS (KHV) 
Brief description:  KHV is a highly contagious herpesvirus and causative agent of mass 
mortality (often 80 to 100%) in koi (Cyprinus carpio koi) and common carp (Cyprinus 
carpio carpio).  Koi are very popular and valuable hobby fish and common carp are the 
most widely cultivated food fish in the world (mainly Europe and Asia).  Disease 
episodes occur primarily in cultured stocks but are also reported in wild populations.  
Outbreaks generally occur between 18 and 26°C (64-78°F).  Reportedly little mortality 
occurs below 18°C and there are no reports of the disease occurring above 30°C. The 
virus is closely related to carp pox virus (Cyprinid herpesvirus 1, CHV-1) and to 
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hematopoietic necrosis herpesvirus of goldfish (Cyprinid herpesvirus 2, CHV-2), and 
more distantly related to channel catfish virus (Ictalurid herpesvirus 1, IcHV-1).  KHV 
should not be confused with Spring Viremia of Carp Virus (SVCV) which is a 
Rhabdovirus that often occurs at much lower water temperatures. Infected fish often die 
soon after exposure (in one study 82% of exposed fish died within 15 days) and deaths 
can begin 1 to 2 days after onset of clinical sign.  Virus causes many different clinical 
signs of disease including severely swollen and necrotic gill filaments, excessive mucus 
production, enophthalmos, enlarged spleen and kidney, mottled appearance of internal 
organs, external hemorrhaging, and abdominal adhesions.  Koi herpesvirus was listed 
as a reportable pathogen by the International Office of Epizootics (OIE) in May of 2007.  
Polymerase chain reaction (PCR) of gill and brain tissue is the preferred method of 
detecting KHV, though serum neutralization is an option as a non-lethal test.   
 
Why the change is warranted: It is warranted to limit the economic and ecological 
effects of this disease upon the State of California. 
 
Additional information: Reports suggest that Israeli aquaculturists have lost an 
estimated $3 million every year since 1998 due to KHV, Indonesian fish industries have 
lost a total of $5.5 million since the first significant outbreaks in 2002, and common carp 
losses due to KHV in 2 lakes in Japan were valued at $2.55 million. 
 
LARGEMOUTH BASS VIRUS (LMBV) 
Brief description: LMBV is a lethal virus of largemouth bass, Micropterus salmoides, 
specifically causing mortality in the largest (“trophy”) largemouth bass in wild 
populations.  The first reported fish kill attributed to LMBV was in 1995 and occurred in 
Santee-Cooper Reservoir in North Carolina and killed approximately 1,000 trophy fish.  
This was the first report of a systemic virus in wild centrarchids.  Since then, LMBV has 
been reported 19 states in the Southeastern and Midwestern United States.  The virus 
has been found in clinical and sub clinical largemouth bass, in other species of sunfish, 
and in both wild and hatchery populations.  Largemouth bass virus was first isolated 
from a lake in Florida in 1991, was determined to be the cause of a fish kill in North 
Carolina in 1995, but was not further described until 2000.  Mortality in fish kills 
attributed to LMBV is usually less than 10%, but always includes the largest fish of a 
population.  Clinical signs of infected fish include darkened pigmentation, distended 
abdomen, spiral swimming, bloated swim bladders, inability to remain upright and 
general listlessness.  Internally, livers are pale, spleens are bright red and intestinal 
ceca are reddened (hemorrhaging).  The virus seems to target and cause most damage 
in swim bladders where often thick yellow or brown exudates can be seen.  Infected fish 
often show no sign of disease but will test positive with polymerase chain reaction 
(PCR).  Stressful conditions lead to LMBV disease episodes and may include warm 
temperatures (above 90°F), crowding, handling (even by anglers), and co-infection with 
other pathogens.   
 
Why the change is warranted: It is warranted to avoid economic and ecological effects 
this virus can have on California aquaculture and sport-fishing industries.  Largemouth 
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bass is the Nation’s most popular game fish and is also a species reared in California 
aquaculture.  
 
Additional information: More largemouth bass have been killed annually by LMBV than 
by any other pathogen or environmental condition.  The rapid spread of this virus 
through Southeastern and Midwestern U.S. states suggests that LMBV can readily be 
spread to California and affect wild and/or commercial populations.  Outbreaks of LMBV 
could result in lost revenue to industries and rural communities that rely on sport fishing.  
Some scientists believe that the virus will only result in minor and sporadic fish kills. 
 
Catastrophic Diseases List, subsection 245(c)(3) 
A) Proposed Additions 
INFECTIOUS SALMON ANEMIA (ISAV) 
Brief description: ISAV is an economically important virus causing high mortality in 
Atlantic salmon (Salmo salar) farms, though also reported in wild fish populations and 
other salmonid species. The virus can infect both young and adult fish.  Although 
originally found in Norway, ISAV has now spread to other parts of Europe, Chile, 
eastern Canada and Maine.  ISAV  has not been reported in fish from the Pacific 
Northwest.  The virus targets the vascular and hematopoietic tissues of fish resulting in 
severe anemia.  Infectious salmon anemia was approved for emergency status by the 
U.S.D.A. in 2001, the first time an aquatic animal disease has been elevated to that 
level.  First reported in Norway in 1984, ISAV has been spread to Scotland, New 
Brunswick and Nova Scotia, Canada, the United Kingdom, Chile, the Faroe Islands 
(Denmark), and the Cobscook Bay in Maine, U.S.A.  Losses can be as high as 3% per 
day.  Infected fish show clinical signs of ISAV 2 to 4 weeks after being exposed to the 
virus; specifically, pale gills, external hemorrhaging, ascites, exopthalmia, liver 
congestion, splenomegally, petechiation in visceral fat and general anemia.  ISAV 
occurs primarily in Atlantic salmon farms but is also reported in wild Atlantic salmon in 
Canada.  ISAV can infect herring (Clupea spp.), fresh and salt water brown trout (Salmo 
trutta), and rainbow trout (Oncorhynchus mykiss), but does not produce disease in 
these fish. In clinically infected fish, active virus particles can be isolated from mid- and 
anterior kidney, liver, spleen, intestine, gills, and skeletal and heart muscle tissues.  
Maximum replication of the virus occurs at 15°C (59°F), with no replication occurring at 
or above 25°C (77°F).  Cell culture is the most accepted method of detection but 
Reverse Transcriptase – Polymerase Chain Reaction (RT-PCR) and monoclonal 
antibody assays are available and accurate.  
 
Why the change is warranted: It is warranted to limit the effects that this virus disease 
can have on the California Aquaculture industry and wild salmon and trout populations. 
 
Additional information: ISAV is reported to cause significant economic losses in affected 
areas.  In 1999 alone, Atlantic salmon farms in Norway lost approximately $11 million 
(U.S. dollars), Canadian farms lost approximately $14 million, and farms in Scotland lost 
an estimated $32 million.  While there are no Atlantic salmon farms in California, ISAV 
is an Orthomyxovirus, closely related to influenza, suggesting it can mutate very rapidly.   
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Furthermore, ISAV can already infect rainbow trout (Oncorhynchus mykiss), also 
suggesting potential to mutate and infect other Pacific salmon and trout species found in 
California. 
 
ABALONE HERPESVIRUS 
Brief description: A herpes(-like) virus has been associated with mass mortality of 
abalone in Taiwan and Australia.  
 
Known distribution: In December 2005, epidemic mortalities began to occur in farmed 
and wild abalone in Victoria, Australia (Haliotis rubra and H. laevigata). Dead and dying 
abalone were first observed at one culture facility following the acquisition of wild native 
broodstock from a distant location within Australia. This was followed by an outbreak at 
a separate facility that received animals from the first, followed by (apparently 
increased) mortalities in wild animals in waters adjacent to the second facility and 
additional spread throughout wild and cultured populations. Infected abalone were 
found to harbor nervous tissue lesions (ganglioneuritis) similar to those described in 
abalone from Taiwan.  
 
Why the change is warranted: Strong action to prevent introduction of this virus or set of 
viruses to California is warranted based on the potential susceptibility of California 
abalone species.   If a single virus is involved, a relatively broad host range of at least 
three species of abalone on two continents is indicated.  
 
Additional information: The herpesvirus was recently listed by the OIE as “Abalone Viral 
Mortality”. The current OIE Diagnostic Manual indicates that the chapter on this virus is 
in preparation.  
 
MARTEILIOIDES CHUNGMUENSIS 
Brief description: Marteilioides chungmuensis is a protozoan parasite that infects the 
cytoplasm of oocytes, causing large, tumor-like nodules resulting in loss of 
marketability. Prevalences higher than 40% have been reported in certain locations and 
seasons in both Korea and Japan. The parasite appears to invade maturing oocytes 
and growth is highly correlated to maturation of the host cells. 
 
Why the change is warranted:  The Pacific oyster, Crassostrea gigas, is highly 
susceptible to this pathogen. C. gigas forms the basis of the California oyster culture 
industry and introduction of this pathogen could result in severe economic 
consequences. 
 
Additional information: Marteilioides chungmuensis is a “Class A” shellfish disease in 
Washington state, a list which includes “diseases which are known to cause significant 
mortalities in shellfish populations, are reportable to the OIE and/or are of significant 
management concern (i.e. affecting trade and commerce)”. In Canada it is listed as a 
Category 1 disease, defined as: “Agents of infectious diseases which have not been 
detected in Canada, but the shellfish host species of which are found in Canada. 
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Because these diseases can have serious impact on shellfish stocks, the disease 
agents responsible must be kept out of Canada.”  Marteilioides chungmuensis is not 
currently reportable to the OIE but adding it to the OIE list is the current primary 
objective of the OIE Mollusk Technical Work Group. 
 
SALMON RICKETTSIOSIS Piscirickettsia salmonis 
Brief description: Salmon Rickettsiosis is a small Gram-negative intracellular bacteria 
which causes significant disease in various finfish in a number of countries around the 
world.  It was first isolated from farmed coho salmon in Chile in 1990 using Chinook 
salmon embryo cell culture. North America's first diagnosed case of salmonid 
rickettsiosis was reported in 1992 in eastern Canada. In 1998 and 2005, epizootics in 
juvenile white seabass from Hubbs Seaworld in southern California were attributed to 
the bacterium, later confirmed by DNA analysis to be P. salmonis. The disease is 
characterized by granulomatous lesions in the spleen, kidney, intestines, heart, and 
gills, with the most severe lesions usually occurring in the liver. 
 
Why the change is warranted: A 2005 DFG report by pathologist Mark Okihiro 
summarized a disease survey, conducted between 2002 and 2005, of 94 white seabass 
livers tested for P. salmonis by PCR. There were no positives, leading him to conclude 
that this is an exotic disease limited to hatchery reared fish in southern California, and 
infected fish should be destroyed to prevent transmission to wild stocks, including 
commercially valuable and, in some cases, listed, salmon stocks.  Cumulative mortality 
in experimentally infected salmonids has been observed to be 90% or more. The 
disease is difficult to impossible to treat, and no vaccines are available.   
 
Additional information: In 1994, rickettsial infections were reported to have caused $50 
million in losses to the Chilean salmon industry, with losses approaching 90%. Isolates 
from subsequent outbreaks in other countries have not been as virulent.  Experimental 
infections of coho with isolates originating from three different regions (Chile, British 
Columbia, Norway) produced mortality rates of 91, 76, and 41% respectively for similar 
inoculum concentrations. In another instance, an isolate obtained from hatchery-reared 
white seabass from southern California was injected into Atlantic salmon, Chinook 
salmon, and rainbow trout. Mortality rates were 100%, 62%, and 22.5%, respectively.  
Disease management has been limited to improving husbandry practices, or, in some 
cases, destruction. 
 
INFECTIOUS HEMATOPOIETIC NECROSIS VIRUS (IHNV) is proposed to move from 
the Serious Diseases list, subsection 245(c)(2). 
Brief description: IHNV is an economically important virus which may cause high 
mortality in salmonid species.  When an outbreak occurs at a fish rearing facility, there 
is typically high mortality in fish less than six months of age with survivors possibly 
becoming life-long virus carriers.  The virus can infect both young and adult fish.  IHNV 
is a negative sense single-stranded RNA virus that is a member of the Rhabdoviridae 
family. IHNV is commonly found in anadromous salmonids on the Pacific Coast of 
Canada and the USA, and has also been found in Europe and Japan. IHNV is 
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transmitted following shedding of the virus in the feces, urine, sexual fluids, and external 
mucus, and from parent to progeny through the sexual fluids. 
  
Why the change is warranted: With the exception of Lake Oroville, IHNV is not known to 
exist in inland waters of the State of California.  IHNV has the potential to cause high 
mortality and have adverse effects on wild and domestic trout populations. 
 
Additional information: If an aquaculture facility within the State of California were 
known to contain fish infected with IHNV, The Department would not allow any fish from 
that facility to be distributed to inland waters.  IHNV has the potential to cause high 
mortality and have adverse effects on wild and domestic trout populations.  From 
August 2001 to June 2003, outbreaks of IHNV occurred in 36 aquaculture operations in 
British Columbia.  Over 12 million Atlantic salmon on infected farms died or were culled 
during the epidemic with cumulative mortality on the farms averaging 58%.  
 
SPRING VIREMIA OF CARP VIRUS (SVCV) is proposed to move from the Q Diseases 
list, subsection 245(c)(4). 
Brief description: SVCV, Rhabdovirus carpio, is a rhabdovirus responsible for high 
mortalities primarily in cultured common carp, but it is able to produce disease in many 
cyprinid species.  It is one of only 11 Office International des Epizootics (OIE) notifiable 
fish pathogens as of 2003. The virus causes disease at cool temperatures (15-20°C), 
which may be one reason the majority of U.S. cyprinid fish production, which takes 
place in the warm south, has escaped disease outbreaks and the establishment of the 
virus. Reports of SVCV outbreaks in wild fish are few, but have increased in recent 
years. Disease signs are mainly non-specific and include uncoordinated swimming, 
exopthalmia, ascites and petechial hemorrhaging of gills and skin.   
 
Describe why the change is warranted: SVCV can cause high mortality in both common 
carp and ornamental koi, and a number of cyprinid and other species can also become 
infected.  Many species have the potential to be carriers and the extent of potential 
impacts to aquaculture, private ponds, and wild fish are unknown.  The epizootic in 
Cedar Lake, Wisconsin in 2002 killed approximately 1,500 carp, or 20% of the 
population.  No vaccine is currently available. It has been suggested that outbreaks of 
SVCV in mature fish can be prevented or halted by raising water temperatures to above 
20°C (68°F), however, results of such manipulations have not been well documented, 
and depopulation is recommended due to the severity of the disease.  
 
Additional information: The disease outbreak in common carp from Cedar Lake, 
Wisconsin, killed an estimated 10 tons of fish.  Morbidity and mortality rates vary with 
stress factors and population density, species, age, water temperature, and condition of 
fish.  Mortality rates up to 70% have been reported in young carp during epizootics, and 
experimentally infected fish mortality rates can reach 90%.  Losses in older fish during a 
season are usually 30%. It is a systemic, acute and highly contagious disease.  SVCV 
was confirmed in ornamental koi carp in Pike County, Missouri on July 13, 2004. The 
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outbreak occurred after introduction of koi in June 2004.  Mortality of approximately 70 
percent of 500 fish occurred in the two weeks following shipment. 

 
B) Proposed Name Revisions 
INFECTIOUS PANCREATIC NECROSIS VIRUS (IPNV) 
Brief description: Virus is proposed to be added to the name to help identify it as a virus.   
 
Why the change is warranted:  This change provides consistency with the latest 
scientific information. 
 
CHANNEL CATFISH VIRUS (CCV). 
Brief description: Disease is proposed to be removed from to help identify it as a virus.   
 
Why the change is warranted:  This change provides consistency with the latest 
scientific information. 
 
VIRAL HEMORRHAGIC SEPTICEMIA VIRUS (VHSV) 
Brief description: Egtved is proposed to be removed from the name as current literature 
no longer includes the town were the virus was first discovered.   

 
Why the change is warranted:  This change provides consistency with the latest 
scientific information. 
 
Q Diseases List, subsections 245(c)(4) 
A) Proposed Deletions 
SPRING VIREMIA OF CARP VIRUS (SVCV) 
Is proposed to move to the Catastrophic Diseases list, subsection 245(c)(3).  See 
subsection 245(c)(3) discussion for more details. 
 
B) Proposed Name Revisions 
DENMAN ISLAND DISEASE Mikrocytos mackini  
Brief description: The scientific name of the causative pathogen has been described in 
the scientific literature as Mikrocytos mackini. 
 
Why the change is warranted:  This change provides consistency with the latest 
scientific information. 
 
VIRAL ERYTHROCYTIC NECROSIS VIRUS (VENV)  
Brief description: Virus is proposed to be added to the name to help identify it as a virus.   
 
Why the change is warranted:  This change provides consistency with the latest 
scientific information. 
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Aquatic Diseases and Organisms Lists, subsection 245(d) 
The list of diseases/pathogens and the affected aquatic plants and animals in this 
subsection are updated to reflect the revisions proposed for subsection 245(c). 
 
 
Additional minor changes to the subsection of Section 245 are proposed to clarify the 
regulations and reduce public confusion. 
 
 
The Fish and Game Commission adopted the proposed regulations at its 
November 14, 2008 meeting. 




