CONTRARIAN’S REPORT - VIRAL HEMORRHAGIC SEPTICEMIA VIRUS TYPE 4b
PART THREE — WHERE ARE ALL THE DEAD FISH?
August 21, 2009

The Contrarian’s Report series seeks a rational and relevant explanation for the regulatory measures unleashed on the aquatic
livestock industry since October 2006. For just a moment, allow the reasonable explanation(s) that would be in favor of regulators
decision at that time in 2005/2006. We can grant a handicap score of sorts for the limited information at hand. Whatever the reader’s
philosophy may be on making decisions, at the scale of potential damage in the Great Lakes, a decision was made by regulators
regarding Viral Hemorrhagic Septicemia virus Type 4b (VHSv Type 4b). Most aspects seem as they should be, at least, when
considered against the seemingly apparent backdrop of proverbial storm clouds painted on the horizon at that time. The regulatory
decision was appropriate at the time for any and/or all of the following reasons:

1. VHSv is a reportable disease to the OIE (World Organization for Animal Health):. The Animal and Plant
Health Inspection Services (APHIS) did notify OIE about initially isolating VHSv in December 2005 on
January 10, 2006 and submitted the Final Report in July 2006 stating the VHSv Type 4b is endemic in the
Great Lakes basin.?

2. VHSv was a known pathogen in freshwater aquatic livestock in Europe by the name of Egtved disease. By September 8,
2006, the National Aquaculture Association (NAA) was requesting regulatory action by USDA because the situation
presented an undefined threat not only to fisheries but likely to aquatic livestock.?

3. On October 24, 2006, the U.S. Department of Agriculture’s APHIS issued an emergency order prohibiting the importation of
certain species of live fish from two Canadian provinces into the United States and the interstate movement of the same
species from the eight states bordering the Great Lakes due to outbreaks of VHS.*

This Contrarian’s Report wishes to revisit that moment in time, but with three years hindsight to ask if those 2006 decisions are
appropriate for 2009 and the future. Such a pivotal moment, as 2006 was for the aquatic livestock industry, will surely hold up to
scrutiny if there was a foundation laid on science. If scrutiny raises unexplainable gaps in facts and information, it may be time for
major changse of the regulatory stance by issuing useable regulations in the Interim Rule now under consideration by APHIS -
indefinitely.

The Contrarian’s Report supports the mission of the Aquatic Livestock Alliance (ALA): To Promote the Interstate Commerce of
Aquatic Livestock.* Part Three takes alook at yet another basic question regarding a prominent trade barrier of aquatic livestock in the
North Central portion of the United States — the regulation(s) in place for VHSv Type 4b.

WHERE ARE THE MISSING REPORTSOF MORTALITIESAND DIE-OFFSIN FISH?

The previous known VHSv strains in Europe had a reputation of killing large numbers of some fresh water species of fish. The
following excerpt is from an APHIS Industry Alert found in August 2006°:

Viral hemorrhagic septicemia (VHS) virus is an extremely serious pathogen of fresh and saltwater fish, and is
causing an emerging disease in the Great Lakes region of the United Sates and Canada. VHS has been found
specifically in the waters of Lake Huron®, Lake &. Clair, Lake Erie, Lake Ontario, and the &. Lawrence River. Due
to its high mortality and severe economic consequences, VHS is classified as a reportable disease by the World
Organization for Animal Health (OIE).

An intelligent reader should be able to ask unashamedly: “If VHSv Type 4b is a deadly virus, where then are all the mortality events
of fish in the entire Great Lakes basin?’ It is curious to note that the numbers of positive samples coming into the labs has not
paralleled the vast increase of samples submitted! By the very lack of the stench of dead fish, this doesn’t look like an epidemic or
anything like the newspaper reporters called an “Ebola-virus of fish”!

WHERE ARE ALL THE DEAD FISH?
Three years after USDA issued the first Federal Order regarding animal disease in 2006, this so-called “Ebola-virus of fish” has not

left a swath of disaster and dead fish. The following descriptions are lacking in proportion with anything aspiring to an emergency or
emerging disease status in such a vast body of water as the Great Lakes. The Animal and Plant Health Inspection Service's (APHIS)

& www.aquaticlivestock.org - accessed on June 13, 2009
® Please note that Lake Huron disappeared from the October, 2006 version of this Industry Alert. Yet Lake Huron reappeared in the Industry Alert
from October 2008 to the list of infected waters along with inland waters in MI, WI, etc. The inconsistency is noted to portray one of the many
fallible parts of the account regulators have achieved in maintaining this “emergency” scenario as huge and damaging.
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Power Point dide used at conferences, shown below in Figure 1, gives very few documented reports of a menacing killer. The APHIS
spatial depiction, as shown below as Figure 2, shows the findings of VHSv outbreak reports — through 2008.

In the August 2008, Industry Alert on VHSv in the Great Lakes, the author’s stated”:

In the United States and Canada, recent outbreaks of this emerging disease (VHSv Type 4b) are responsible for
die-offsin many freshwater speciesin the Great Lakes water shed.

Would someone care to ask APHIS how the VHSV Type 4b was ‘responsible for die-offsin many freshwater species ? The APHIS
listing in the Power Paint slide below (Figure 1) shows just over a dozen species and barely covers half of the current species listed as
potentially susceptible in APHIS Federal Order. The current APHIS listing of species susceptible to VHSv Type 4b isaround a tenth,
give or take which author you reference, of the described speciesin the Great Lakes basin.® It will be interesting to decipher how
many of the VHSV susceptible species are not native to the Great Lakes basin by conservation management choices or by marine
exposure through the St. Lawrence Seaway development or even the historic Erie Canal. Continuing with descriptive adjectives as
APHIS has chosen to present their regulatory information in, one must assume for the token die-offs to remain a discussion topic and
concern for regulators, the huge fish die-offs also includes the thousands (or hundreds of thousands) of aquatic livestock euthanized
for testing. Dead fish - whether from disease or testing are lost income for producers. The aquatic livestock producers do not sell
dead fish any more than a kennel sellsdead dogs. In spite of the large numbers of aquatic livestock sacrificed for testing, laboratories
reported few isolations of VHSv from submitted samplesin 2008.° If the Contrarian’ s Report were to continue in using descriptive
adjectives rather than objective quantities, we could say, “ Several of the speciesidentified with VHSv are not on the susceptible
specieslist.”

The numbers of mortality events per season that even include VHSv Type 4b isolation are certainly very low to till be called an
epidemic at thistime! An Epidemic — NOT; an ENDEMIC pathogen — likely in wild fish; or, aNEWLY DISCOVERED pathogen —
more likely to have been present in the Great Lakes for decades before laboratories could find it. VHSV isnot likely to be that
emerging pathogen described in the Industry Alert referenced above. The eventslisted in Figures 1& 2 could include etiologies
besides VHSv Type 4b. Cytopathic VHSV just happened to be in the sample taken in May 2005, but as discussed in Part Two of the
Contrarian’s Report was not likely the primary pathogen.

-~ State ar | Primary species

Date Locatian | yoyince| (other speci Estimated Gomments Areas Affected by Viral Hemorrhagic Septicemia
2003-05 | Lake St Clair M Muskellunge 4or27 (VHS) June 21, 2008
Fre
Summer 05 Bay of Quinte/Lake Crtatic Seweral Very large natural
Ontario y - hundred tons mortality
Rourrd Goby)
&-May ~ Bandusky oH Freshwater Dum | V&Y 1aige | “Windrows” of fish on
Bay/Lake Erie mortality beach
6-May | St Lawrence River|  NY Round Goby Large die off River origin = D
{Muskellunge) d = / ¥ >y
6 May Lake Erie CH Yellow Perch Large die off Fish dying in g - x5 ) ey
7 b commercial traps P "
Freshwater Drum é : A St Lawrence River —
P [, e Smalimouth Bass |,, .. _ | Acute mortality - no 3 A ¢ T_ﬂ,,c;f'
&-May Lake Cntario Cnitario Mortality event { / ; W,
Bluegill external signs Lakn Lak Budd _o 4 A " P I
Crappie Winnebago, Michigan! Lake ™ P Lake Onitafio
‘ Lake - s S s
/ St. Clair i
Samples from area of ! tiss A y s f |
6-May Lake Erie OH traps and mortality ) ) Laka Erbo ““Conesus Lake ~ J
i Skaneateles Lake -
Smallmouth Bass)
Clear Fork
Giczard shiad Reservalr %
. o :Red‘norse sucker ) - Legend: rinar :
6-Jun iLake St Ciair i Bliunt nose sucker [Large mortaiity — AP : e USDA
Northern pike e Bt A " = =
(Yellow perch) ]
Figurel Figure 2

With the information at hand, this Contrarian Report says, in hindsight, after six years of VHSv Type 4b being known in the Great
Lakes basin:

e TheAPHISdlides(Fig. 1 & 2) document fish die-offs—not VHSv Type 4b mortalities!
e Thelaboratory isolation and identification of VHSv Type 4b documentsthe virus not the etiology!

-- VHSv Type 4b isolation T Cause of death --

It isinappropriate or at least premature to declare the etiology of the die-offs with only the isolation of a newly found virus. APHIS
apparently could not answer one important question in the regulatory decision-tree preceding the Federal Order issuance in October
2006: Was VHSv Type 4b an emerging pathogen or a newly isolated strain of a microbe already resident in the Great L akes?
This Part of the Contrarian’s Report publically asks the Chief Veterinary Officer of the United States to answer this important

¢ Personal communication with numerous laboratories doing VHSv Type 4b testing during 2008.
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guestion with the information now available. The answer from the US' top regulator of aquatic livestock commerce should permit
aquatic livestock to move in interstate commerce on a unified set of regulations that free aquatic livestock producers of the conflicting
and illegal State requirements that some States and other Federal Agencies have imposed on interstate commerce! To date, APHIS
has not been capable of the political WILL to make the necessary decisions to regulate interstate commerce of aquatic livestock! Of
course, all VHSv isolations require OIE notification by the nation’s Competent Authority. As required by the Sanitary and
Phytosanitary Agreement (SPS), the United States must IMMEDIATELY notify the OIE of finding VHSv within the territories of the
United States. (The US's first notification for the May 2005 samples went to OIE in January 2006°). A Final Report went in July
2006 stating VHSV Type 4b was endemic to the Great Lakes fisheries (wild fish) of the United States™®. There is no OIE requirement
to prove a specific strain pathogenic in any degree. It is the pathogenic strain evidence that is sorely lacking in information from our
myriad of regulators even after five years. Without the pathogenicity evidence it is difficult to sensibly or scientifically to continue
support of the trade barriers on aquatic livestock movements because of VHSv Type 4b. The following discussion describes a
proverbial ‘ cart-ahead-of-the-horse scenario’ because APHIS permits VHSv Type 4b to be falsely heralded as an emerging pathogen
rather than a newly isolated strain of VHSVv.

A future Contrarian’s Report will address the regulatory quagmire that exists for aquatic livestock moved in interstate commerce.
Briefly, USDA is the designated Competent Authority for the United States in matters concerning disease prevention, detection,
control and eradication related to interstate commerce of aquatic livestock™.

WHERE ARE ALL THE DEAD FISH?

Public news media reported VHSv Type 4b to be an “Ebola-virus of fish”. This Contrarian’s Report will openly accept that analogy
since not all strains of Ebola virus kill or even sicken people! The Ralston strain of Ebolais only problematic to primates and pigs as
known at thistime.*? What harmless strains of VHSV are lurking in the Great Lakes? The Contrarian’s Report asks such a question
to imply that VHSv Type 4b may not be the hyped pathogen our experts and regulators ‘saw’ in those early days after finding it in the
laboratory. True to its lay description, VHSv Type 4b is settling nicely into the role of a “pathogentle” strain found in the wild
populations and not going out of its way to be pathogenic. Or, as will be the topic of another future Contrarian’s Report, was the
VHSv an old resident of the Great Lakes in its prime many years ago? There may be reasonable reasons to reconsider our regulatory
stance on VHSv Type 4b. Indeed, the US delegation to the suggested OIE give consideration of strains of disease agents, such as
marine variants of VHSv, being removed from the OIE’s list of reportable pathogens.™

The USA suggested the Commission consider de-listing certain strains of listed disease agents that have a world-
wide distribution and cause little mortality, such as marine strains of VHS. The Commission had sought advice
from the OIE Reference Laboratory for VHS, which recommended that it would be premature to do so because
methods for reliable differentiation of such strains from the virulent strains of VHS had not been sufficiently
developed at this stage. ......... The Commission recommends the retention of VHS as described in the Manual of
Diagnostic Tests for Aquatic Animals (hereafter referred to asthe Aquatic Manual).

The regulators and experts focused on the Type 4b’s apparent origination from the North American marine variant. An astute reader
will be noting that VHSv Type 4b in the Great Lakes basin is supposedly causing trouble in freshwater not marine species. The
reader’ s observation may have been reasonable for concern shortly after detection in 2005. Previous experience, as in European trout
farms, would indicate this possibility for disaster. However, one must also be cautious to build a theory before we have sufficient
facts and willing to modify the theory as we become more knowledgeable of its characteristics. Due to the natural history of VHSv, it
may not be a reasonable assumption that this Great Lake’s episode would mimic another marine variant turned virulent in freshwater
species. With the limited information and only the single experience in Europe available, we are not wholly justified to say a marine
variant will be pathogenic in freshwater species and environments.

VHSv Type 4b arose from a different marine strain than the troublesome strain in Europe. The evolutionary time frame based on
mutations (aka: molecular clock) would indicate the North American marine variants were separated from the European strains aslong
as 500 years ago™. While not universally embraced due to the “clock” apparently ticking faster in freshwater strains (due to different
selection pressures), there is a growing sense of RNA viruses being a model of rapid evolution in action™. A 500-year span is hardly a
tick on the evolutionary scale but more than enough time for significant differences to come into existence between different RNA
virus populations arising under different selection pressures. Viruses can change the virulence character in relatively few passages,
often in a matter of months or less. It is regarded common knowledge that some viruses attenuate in either direction to some degree.
The classic example would be the instance of an attenuated vaccine virus being or becoming disastroudly virulent to non-targeted
species either after off-label vaccination or virus shedding from immunized target species. Another very current example of global
concern due to the mutation rate is the Influenza virus (an RNA virus in the Orthomyxoviridae) which is capable of changing faster
than we can predictably and safely prepare vaccine for! Not all mutations come with lethal virulence. To be redigtic, if every
mutation of Influenza virus was pathogenic and virulent to humans, the human race would be extinct! We have no current method of
accurately counting all the mutations because they go undetected by clinicians and laboratories due to their spectrum of presenting
signs or characteristics. Why isVHSv held in different esteem by regulators? Again, where are all the dead fish?
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These viruses as a group can change a number of ways to survive. Survival would not depend on virulence. Populations of RNA
viruses such as VHSv are often complex mixtures of different, but closely related variants (quasi species), and, therefore, they have a
high potential for continuous change for adaptation'®. Adaption is not synonymous with clinical or laboratory detection. The genetic
mixture of the virus population at any given moment or place may or may not be detectable by CPE in traditional tissue culture. Any
or all of the variants may not be supported by the cell line, temperature, pH, or other laboratory variables chosen; may grow too sow
to be noticed in the duration of the test; or, may not produce observable cell changes. Since the first known occurrence of VHSv Type
4b in 2003, it appears more likely that VHSv Type 4b could be infectious to several species but not particularly pathogenic, at present,
inthe Great Lakes basin, asit appears to have established reservoir(s) to survive in without causing detectable clinical signs.

The regulators appeared to have assumed VHSv Type 4b would be extremely virulent to freshwater species and implemented the
Federal Order in October 2006. With years of hindsight, we can review relevant historical data and perspective up to thistime. Not
only are there not enough dead fish reports to support the regulatory illusion of an Ebola virus in fish sweeping through the Great
Lakes, but the virusis not being found by laboratories, either! It istime for APHIS to reconsider the facts or allow history to label this
situation as “Clifford's Folly” ?

In 2006, APHIS wrote:

Since 2005, the list of known species affected by VHSv Type 4b has risen to more than 40, including a humber of
ecologically and recreationally important fish."’

After this statement, APHIS began to reduce the list of species susceptible to VHSv Type 4b. The mortality events being reported
declined to virtually none. Only government employees can seem to find the virus and, they are now finding the virus in clinically
healthy fish. No private aquatic livestock production facility has the virus in agquatic livestock to date. Does this background
information give rise to any questions? Can the reader have doubts about the severity of this virus as a significant pathogen or see
better options than the crippling course of action being stipul ated by regulators?

It is easily granted, that finding a “new” virusis exciting — especially a virus that, by name or classification might be a very serious
menace to almost anything swimming in the Great Lakes or inland waters. Nevertheless, what killed the fish? What is the differential
list of etiologies that may have caused the same clinical outcome? Diagnosis of disease is not a simple crapshoot of calling the first
identified pathogen the cause! While the American Fisheries Society-Fish Health Section’s Bluebook seems to condone the sole use
of a laboratory test result in determining the etiology of mortalities in wildlife disease management, medically sound differential
diagnosis considers the clinical history, examination findings, test results, and follow up evidence. While the lesions displayed on and
in the dead fish to date are not unique or pathognomonic for VHSYv, it has been inappropriate medical science to ignore al the
sequential information of this virus' activity. Regulators have failed to consider other relevant information in making appropriate
decisions about VHSv Type 4b such as follow up evidence. The lack of true supportive evidence has become more compelling than
all the expert opinions. Our experts (and regulators) seem to be the proverbial boy that cries, “Wolf!” Sometime soon, we will all
know the little boy was just looking for attention — or maybe our little boy(s) wanted funding for research and to advance his career.
What other explanations could be reasonable and in agreement with continuing livestock commerce restrictions in the face of the
obvious failure to isolate VHSv Type 4b? What other possibilities come to mind for consideration when the “future”, since 2005, has
very few VHSv-Type 4b isolations? The lack of further significant isolation of VHSv Type 4b from the Great Lakes basin begs the
guestion: What really killed the fish from which VHSv was isolated? The reader can recall the 4 VHSv positive Muskie out of the
group of 27 mortalities reported in the APHIS dlide above. Would 27 trophy-size Muskie over several years cause fear in a fisheries
manager? Where are the sick fish that the Muskie got VHSv from? One further differential diagnosis for the list: Over Eating Disease
(OED). Those Muskie were able to eat all the sickly VHSv victims before they died of VHSv. They were more likely to die of OED
to keep an Ebolalike virus out of sight over several years! Otherwise, there is no other reasonable justification for the missing
epidemiological evidence that might have supported an emerging pathogen or an epidemic.

To be an epidemic, epidemiologists consider at least two very important aspects: place and time. There is lack of temporal evidence
suggesting VHSv Type 4b is deserving of the Federal Order. Thereis scarcely relevant spatial evidence. Can the reader begin to see
how non-descriptive the disease is that “justified” the Federal Order?

If you can be trusted to keep a dirty little secret, you can calculate about how many fish have to be killed to test for the virus from all
the fish moved about in the Great Lakes basin. Did you come up with a number of fish killed for testing since 2006 being greater than
all the fish killed by VHSv Type 4b in the Great Lakes? That is the most probable answer! A probable answer because many States
have added their own illusioned set of regulations that require testing of aguatic livestock originating in States that have never found
or had VHSv in wild or aquatic livestock! Can the Federal Order be for real or long lived to require killing more fish with testing than
reported in all the mortality events in USDA’s fish kill list? |Is APHIS spoofing the aquatic livestock industry for some reason? Is
USDA turning a blind eye to the State regulations that impose such livestock slaughter in the name of wildlife protection? IsAPHIS's
lack of action to update the regulatory requirements for VHSv Type 4b a failure to protect American Agriculture? |Is APHIS
promulgating inhumane regulations in the interim rule by requiring excessive and unnecessary killing of livestock? Where is there
allowance for the reduced testing of aguatic livestock production using biosecurity measures and plans? Future Parts of the
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Contrarian’s Report will hopefully bring out some insightful facts on the lack of regulatory will in APHIS to regulate interstate
commerce of aguatic livestock as Congress gave the authority for.

Aside from various authors now describing VHSV having greater severity of disease in younger age fish'®; (not adult or trophy fish as
described by APHIS and the defacto Co-Competent Authorities); VHSv being widespread and previously undetected™; and, recent
description of “gentle” VHSV variants being unable to infect the gills or fish immune systems®, regulators still use “extra large boots”
in regulating aquatic livestock — at least for the private producers. Another Contrarian’s Report will disclose State Natural Resource
Agencies moving susceptible fish species across State boundaries without certification while private producers can lose their livestock
of old age waiting for regulatory approval or suffer confiscation if paper work is deficient or missing.

The aquatic livestock industry is a highly networked industry. Millions of fish move via thousands of loads occurring during the
season the multi-state commerce originating in and around the Great Lakes Basin. Where are all the dead fish? The industry’s
“jungle telegraph” has not over-loaded with new reports of livestock or wildlife dying from VHSv. The laboratories receiving
samples for VHSv Type 4b are not getting positive results that describe a monster pathogen invading vast new populations in or
associated with the Great Lakes basin.

With the information discussed, it leads one to doubt if the current regulatory requirements are rational or relevant for the control of
disease in interstate commerce of aquatic livestock. Future Contrarian Reports will describe other scenarios that could give better
explanation(s) both for what has transpired and avenues of action, based on what we have come to know about VHSv Type 4b.

In closing, facts are easy; it's causation that's hard to quantify because we need to give utmost consideration to relevant facts and
updates on the situation.

Wise men change their minds; fools never do. Anonymous
If you never change your mind, why have one? Edward De Bono
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