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Whirling Disease Background

Since the mid-1990s, the microscopic parasite
Myxobolus cerebralis, which causes whirling dis-
ease in many salmonid fish species, has spread
and infected hundreds of river and stream
reaches in the United States. A Eurasian
native, M. cerebralis made its way to North
America in the 1950s. It was once believed to
be relatively harmless to wild fish, but research
in the mid-1990s found that it was decimat-
ing rainbow trout populations in some of the
Rocky Mountain region’s finest river fisheries.
Many hatchery populations were also power-
tully impacted. The impacts of this parasite on
susceptible trout can be dramatic (Figure 1):
darkening of the tail, skeletal deformities, fren-
zied tail chasing (hence the name “whirling”
disease), and death.

'The whirling disease parasite is extremely

hardy and long-lived. Like the malaria parasite,
it infects two very different hosts alternately
(Figure 2). In the case of whirling disease, the
life cycle involves a fish host and an aquatic
worm host (Tubifex tubifex). Consequently,
reaching an understanding of the parasite’s
biology and eftects has required defining the
biology of susceptible fish and worms, as well
as the parasite spores and the triactinomyxon

or “TAM?” life stage.

Most salmonids have been found to be suscep-
tible to whirling disease. It therefore repre-
sents a major threat both to biological diversity
and to the nation’s multi-million-dollar fishing
and tourism economy. To date, the whirling
disease parasite has been reported in 25 states

in the U.S. (Figure 3).

Figure 1. Infected juvenile rainbow trout: a) black tail; b) skeletal deformity
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Figure 2. Life cycle of Myxobolus cerebralis. (a) The triactinomyxon (TAM) is suspended in the water col-
umn; (b) when it encounters a salmonid fish, the TAM attaches to the skin and the active infectious agent,
the sporoplasm, is injected into the fish; (c) the parasite travels along the fish’s nervous system, feeds on
cartilage, replicates and eventually develops into mature myxospores; (d) when the infected fish dies, its
carcass releases mature myxospores into the water; (e) Tubifex tubifex worms feeding in stream-bottom
sediment ingest myxospores; (f) within the worms, the parasite develops into TAMs, which are subse-
quently released into the water column. lllustrations by Claire Emery.
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Detection of the whirling disease parasite in the United States
(1956-2007)

The whirling disease parasite has been detected
in a hatchery or in the wild

Figure 3. Whirling disease detections in the United States
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History and Operation of the Whirling Disease

Initiative

'The Whirling Disease Initiative (hereinafter
referred to as the Initiative) was established

by Act of Congress in 1997; it concluded on
June 30, 2009. Its purpose was to conduct
research to develop practical management solu-
tions to maintain viable, self-sustaining wild
trout fisheries in the presence of the whirl-

ing disease parasite. The Initiative’s ultimate
clients were state, tribal, and federal fisheries-
management agencies, and the constituencies
they serve. 'The Initiative was funded by federal
earmark appropriation. Each year between
1996 and 2006, Federal funding earmarked in
the Interior Appropriations Bill came to the
Initiative through the Division of the National
Fish Hatchery System, US Fish and Wildlife

Service.

General oversight of the Initiative was pro-
vided by the National Partnership for the
Management of Wild and Native Coldwater
Fisheries. The National Partnership was a
consortium of organizations concerned with
the status of wild and native fisheries in the
United States—Federal and state agencies,
professional associations, and private advo-
cacy organizations (Appendix A). The overall
goal of the Partnership was to move biologi-
cal research and management trials forward to
make available to fishery managers practical
options for controlling the disease. The Na-
tional Partnership provided long-term direc-
tion to the Whirling Disease Initiative. To do
this, the Partnership’s Board of Representatives
convened annually for a detailed briefing by
whirling disease researchers, and participated
in discussions concerning fisheries health and
research needs. The Partnership operated under
a simple charter that was updated annually

(Appendix B).

The Montana Water Center was the adminis-
trative entity that managed the program and
coordinated outreach and educational activities.
In-depth scientific direction was given to the
Initiative by its Steering Committee. The com-
mittee was made up of representatives from
state fish and wildlife agencies, Federal natural
resource agencies, and the Whirling Disease
Foundation (Appendix C). Working in collab-
oration with Water Center staff, the Steering
Committee prepared an annual research plan,
issued Requests for Proposals based on its topi-
cal priorities, selected and approved projects
tor funding following scientific peer review,
and distributed the research results within the
scientific and fishery management communi-
ties and to other stakeholders. Responsibilities
of the various collaborator organizations are
shown in Table 1.

In 2001 an independent panel was chartered to
examine all aspects of the Initiative and recom-
mend any needed changes. Dr. Ted Myers of
the Alaska Department of Fisheries chaired the
panel. Appendix D is a summary of the panel’s
findings and recommendations. On the basis of
these recommendations, the Steering Commit-
tee membership was altered to include repre-
sentatives from all geographic regions of the
U.S. experiencing whirling disease infection. In
addition, the direction of research projects was
gradually shifted from disease biology towards
field-scale, applied projects.

During the years 2003-2007, Initiative activi-
ties were guided by a strategic plan that was
updated annually by the Steering Committee.
Appendix E is the last update of the Strategic
Plan.
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AGENGYIENTITY | e AOMNSTRTON T Techicnt | RECEce | ourmeach
Montana Water Center X X X X
US Fish and Wildlife Service X X X X
Montana State University X
National Partnership Board X
WD Steering Committee X X
Whirling I;)isgase Foundation/ X X
Trout Unlimited
MSU Wild Trout Research Lab X X
State Universities X
State Agencies X
Federal Agencies X
Private Firms X

Table 1. Whirling Disease Initiative Cooperator Responsibilities

Budgets

Table 2 is a compilation of the annual budgets
of the Whirling Disease Initiative. The total
Initiative funding from USFWS grants was
$7,614,059. Of this, 21% was expended on ad-
ministration, laboratory operation and project
management, 4.7% went to outreach during
the years 2004-2007, and 0.3% was used to
develop an Internet-accessible database. The
balance of federal funding was expended on
research projects. A substantial portion of

the value of Initiative activities took the form

of match, estimated at $5,081,168. This was
composed of investigator salaries, in-kind
match by Steering Committee and Partnership
Board members and proposal peer reviewers,
and direct funding from other sources — state
agencies, other federal grants and non-profit
organizations, principally the Whirling Disease
Foundation. In a typical research project, Ini-
tiative funding was augmented by cash or in-

kind match equal to 75% of the federal grant.
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Research

Research Summary, 1997-2009

Between 1997 and 2006 the Initiative spon-
sored 3-15 new investigations in each research
cycle. A cycle generally ran from May of one
year through December of the following year,
allowing for two field seasons. Projects were
chosen for funding by the Steering Committee
following peer review by at least three indepen-
dent reviewers. One hundred and twenty-three
awards supported 109 unique research projects,
carried out by university investigators, public-
agency scientists and private firms between
1997 and 2009 (Table 3). Typically two to four
investigators were involved in each project.
Students took part in most projects, either as
technicians or, more often, graduate research
assistants. Summaries of the research projects
are available on the Initiative web site at
http://whirlingdisease.montana.edu/.

Figure 4. Wild Trout Research Laboratory

Between 1997 and the final round of new
projects in 2006 the Steering Committee chose
to support projects on topics ranging from
basic biological research, to applied research on
potential management solutions, to large-scale
ecological investigations. In the early years,
intensive efforts were needed to define the
basic biology of whirling disease and develop
diagnostic techniques. To this end, a partner-
ship among Montana State University, the

US Fish & Wildlife Service, Montana Fish,
Wildlife & Parks and non-profit organizations,

WHIRLING DISEASE INITIATIVE | 7

chiefly the new Whirling Disease Foundation,
came together under the aegis of the Initiative
to construct, furnish and staff the Wild Trout
Research Laboratory at Montana State Uni-
versity (Figure 4).This lab hosted a number of
projects to develop research protocols, ascer-
tain infective doses of M. cerebralis TAMs, and
determine susceptibility of salmonid species

(Figure 5).

Figure 5. Determining infectious and lethal doses of
M. cerebralis TAMs

Other early lines of investigation were immu-
nity and the course of disease in individual fish,
natural cycles of TAM production and devel-
opment of field techniques.

In 2002 the Steering Committee began delib-
erately shifting the research priorities toward
field investigations that took more environ-
mental factors into account. Water temperature
and flowrate, stream gradient, substrate size
and organic matter content fell under investi-
gation. The biology of the tubificid worm host,
especially its taxonomy and the resistance of
different lineages to M. cerebralis infection, be-
came a major focus of investigation during the
middle years of the Initiative. Another focal
area was developing tools for risk assessment.
'The goal was to assist field biologists project
the likelihood and severity of infection in wild
trout populations they managed. The risk and
magnitude of an outbreak of whirling disease
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are influenced by myriad factors, many of
which formed the subjects of research during
the later years of the Initiative (Figure 6). In its
final funding cycle (2006-2009) the Initiative
supported two large-scale, long-term projects
addressing the ecology of whirling disease and
trout. Table 4 is a tally of funded projects by
general topic, and Appendix F is a full listing
of the investigators and projects. Project re-
ports through 2007 can be downloaded from
http://whirlingdisease.montana.edu/research/
past_research.htm. Final reports are not made
public until two years after submittal, to allow
for publication in professional journals.

'Throughout the Initiative, the Steering Com-
mittee chose not to fund the collection of field
data for the purpose of tracking the spread of
the disease; that effort was deemed to be the
responsibility of state agencies. And, although
the Initiative sponsored research into the
mechanisms of fish resistance to the disease, it
did not fund the testing of lab- or hatchery-
developed resistant trout strains, because
introduction of such strains into natural wa-
tercourses is prohibited by the policies of some
state fishery agencies.
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Projects Concluding in 2009

'The final three research projects concluded in
2009, and are summarized below.

Myxobolus cerebralis risk to Yellowstone cutthroat
trout related to variation in I. tubifex abundance and
susceptibility. Billie Kerans, Montana State Univer-
sity, and Todd Koel Yellowstone National Park. May
2005-March 2009.

'The consequences of introductions of exotic
pathogens are of great concern for conservation
of native susceptible species. Myxobolus cere-
bralis (Myxozoa: Myxosporea), the metazoan
parasite that causes whirling disease (WD)

in several species of trout and salmon, has

the potential to devastate native fauna in the
continental United States. Myxobolus cerebralis
has spread to tributaries to Yellowstone Lake,
which threatens the viability of the population
of native Yellowstone cutthroat trout (YCT), a
keystone species in the Yellowstone Lake eco-
system. Infected tributaries are characterized
by variable WD risk and unique environmen-
tal features, which makes them ideal sites to
investigate factors which may drive differences
in risk.

Fish
Transfers

Introduction
frequency

Transport of
parasite in

Fish host

Fish

Pathogen
species

dose

| Biotic Community |

mud, water

I. Introduction

I1. Establishment &
Proliferation

\ /
-»

| Natural Dispersal | Introduction size

| Worm host

Permissive
environment

Spatial/Temporal
overlap of hosts

Environment

Figure 6. Risk factors influencing disease propagation. Figure modified from J. L. Bartholomew, B. L. Ker-
ans, R. P. Hedrick, S. C. MacDiarmid and J. R. Winton. 2005. A Risk Assessment-Based Approach for the
Management of Whirling Disease. Reviews in Fisheries Science. 13:205-230.
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Number of projects
General Topic Total
1997 - 1999 2000 - 2002 2003 - 2009

Ecological modeling and

o 1 3 4
statistics
Habitat 1 6 13
Epidemiology 1 5 4
Fish Culture 1
Fish Populations and 4 3 4 11
Management
Immunology 2 2 1 5
Fish Pathology 7 3 2 12
Parasitology 4 3 3 10
Invertebrate Biology 7 7 5 19
Lab Methods 6 3 3 12
Salmonid Ecology 2 2
Other 7 3 1 11
Notes: Several projects spanned more than one subject. The projects that received awards in
more than one year are lumped in this compilation. “Other” projects included economics, field
method development and hatchery management.

Table 4. Subjects of research projects.

It is important to determine the factors that
cause the substantial variation in the sever-

ity of WD risk among different river systems,
geographic areas and salmonid species in order
to predict the effects of the anticipated range
expansion and to develop appropriate manage-
ment actions. Variation in local stream popula-
tions of 7. fubifex and their interactions with
environmental features likely influence differ-
ences in WD severity in YCT, but the pat-
terns and underlying mechanisms are not well
understood. The goals of this project were to
begin to develop quantitative parameters for a
risk assessment for Yellowstone cutthroat trout
and improve the understanding of 7" fubifex
genetics and their relationships to infection of

YCT by M. cerebralis.

'The specific objectives were to: 1) measure

WD risk and examine potential for factors,
including abundances of oligochaetes, 7. fubifex
and infected 7. zubifex, for use in predicting
WD risk in fish, 2) assess habitat and examine
potential utility of habitat features for predict-
ing WD risk factors , 3) determine if genetic
variants of 7. tubifex exist in this system, and

if so, whether susceptible 7" zubifex strains are
more prevalent and abundant where WD risk
is severe, 4) determine susceptibility of geneti-
cally variable 7 fubifex strains from sites with
varying WD risk, and 5) field validate and test
the results concerning 7 fubifex strains and
habitat conditions. The investigators tested

the objectives at two spatial scales: within (site
scale) and among catchments (catchment scale)
on the Yellowstone River, including Yellow-
stone Lake in Yellowstone National Park. At
each of these scales, the investigators a priori



defined habitat types based on relative con-
finement, thermal influence, stream order and
location on the mainstem or tributary.

At the within-catchment scale the investiga-
tors found that habitat types were relatively
homogeneous, however, trends suggested that
confinement type was potentially an impor-
tant WD risk factor. At the among catchment
scale, the investigators found that 77 fubifex
were most abundant, and most frequently
infected, in unconfined habitat types, which
were characterized by higher proportions of
fine sediments including silt and clay, and
higher amounts of organic material. Infected
T tubifex were useful for predicting WD risk
at the among catchment scale, but not at the
within catchment scale, which may reflect the
importance of differences in the production/
availability of parasite spore stages. Genetic
variation in 77 fubifex was low: The investiga-
tors detected only three mitochondrial lineages
of T tubifex (111, VI, and I). Lineage III was
common, detected at 100% of sites where the
investigators detected 7. fubifex. Lineages VI
and I were rare, detected at only two, and one
sites, respectively. 'The investigators detected
12 strains of lineage III 77 fubifex using ran-
domly amplified polymorphic DNA (RAPDs).
With the exception of one strain, which oc-
curred in four drainages (three of which were
infected with M. cerebralis), RAPD strains
were associated with geographic location
(catchment). 100% of tested RAPD strains

of T tubifex were susceptible to M. cerebralis,
however, susceptibility varied both within and
among strains. Field validation of confinement
types suggested that catchment scale variables
including confinement type (confined versus
unconfined) and substrate composition were
useful predictors of oligochaete and 7 fubifex
abundance, as well as infection prevalence in
T tubifex and abundance of infected 7 fubifex.
While further research is needed to identify
specific mechanisms, the results suggest that a
very basic risk assessment using environmental
data that are easily collected may be useful for
assessing WD risk at broad (among catchment)

WHIRLING DISEASE INITIATIVE | 11

scales when the oligochaete host is character-
ized by low genetic variability.

Southwest regional risk assessment for whirling dis-
ease in arid and semi-arid lands: Arizona, Colorado,
New Mexico, and Utah. Colleen Caldwell, New Mexico
State University Cooperative Fish & Wildlife Research
Unit and Wayne Landis, Western Washington Univer-
sity. May 2006-June 2009.

Interest in halting the spread of whirling
disease has led to intensive study of M. cere-
bralis biology in the laboratory, plus study of
its prevalence in wild populations of trout. This
research has produced copious data, and fish-
ery managers need a method of systematically
analyzing the data for areas of elevated risk of
disease. The goal of this project was to perform
a risk assessment to assist fishery managers

in the southwestern U.S. The investigators
assessed the risk of whirling disease to two
species of trout. The first case study examined
isolated populations of the native Rio Grande
cutthroat trout in northern New Mexico and
southern Colorado. The second and more ex-
tensive case study investigated the geographic
management units of Colorado River cutthroat

trout in Wyoming, Colorado, New Mexico,
Arizona and Utah.

'Through discussions with managers as well

as review of the literature, the investigators
constructed a conceptual model incorporating
the pathogen, the intermediate host, the spores
of the pathogen and the pathways that trans-
mit the organism to uninfected habitat in both
case studies. In the case of the Rio Grande
cutthroat trout, distances between infected and
uninfected sites, likelihood of fishing and the
isolation of the fish population were the fac-
tors considered. In the case of the Colorado
River cutthroat trout the connection between
spawning habitat, the habitat for the interme-
diate worm host, and the connection between
infected and uninfected populations were the
variables incorporated. The extent of the study
site dictated that Bayesian networks be used to
estimate risk for each river sub-basin.



Because of insufficient data relating to most
potential disease transport pathways, the inves-
tigators were only able to predict the likelihood
of infection using fish migration as the causal
pathway. They found that, of 141 isolated
populations of Rio Grande cutthroat trout, 42
(30%) were at high risk of whirling disease,

30 (21%) were at medium risk, and 69 (49%)
were at low risk of infection from in-migration
of infected fish. When these risk scores are
compared to streams with known infection
status, 45% of high-risk streams were infected
with only 3% of medium- and low-risk streams
showing infection. The river sub-basins show-
ing the highest risk of whirling disease to
Colorado River cutthroat trout were found

in the southwestern portion of their range in
(from highest to lowest) the Lower Colorado,
San Juan and Lower Green. The three sub-
basins with the lowest risk scores (from lowest
to highest) were the Upper Colorado, Gun-
nison and Yampa. The variables that were most
important in determining risk using the Bayes-
ian models were stream gradient and elevation;
higher values of either correlated with lower
disease risk. Of secondary importance were
whether a stream reach was used to spawn or
not, and the presence or absence of barriers to
fish passage.

An ecological assessment of large-scale spatial

and temporal patterns of whirling disease risk and
salmonid population response. Billie Kerans and Tom
McMahon, Montana State University. May 2006-June
2009.

One of the perplexing problems of whirling
disease has been the wide variation in its effects
on fish populations. Despite numerous reports
of trout declines following disease outbreaks,
there has been very little in-depth analysis

of population responses to the disease. Such
analysis is vital for predicting trout population
dynamics following a disease epizootic. This
project capitalized on sentinel cage data (an
estimate of disease risk) collected by Montana
Fish, Wildlife and Parks on an annual basis

since 1997, that comprise a large database en-
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compassing approximately 400 sites. Data from
eight watersheds (Madison, Missouri, Rock
Creek, Blackfoot, Upper Ruby, Big Hole, Up-
per Bitterroot, Gallatin) having both pre- and
post-whirling disease sentinel cage data and
pre- and post-infection fish population data
were used. The working hypothesis was that
establishment and proliferation of the parasite
as measured by disease risk correlates with
salmonid population dynamics and that the
correlations vary in space and time in relation
to environmental risk factors such as discharge,
water temperature, level of habitat disturbance
in a watershed and oligochaete assemblages.
Using earlier and newly-collected data, the
specific project objectives were to:

¢ examine large-scale spatial and temporal
patterns in parasite establishment and
proliferation (i.e., infection risk) and how
different risk factors correlate with infection
risk;

¢ examine fish population dynamics before
and after the invasion of M. cerebralis; and

¢ develop a technical synthesis of the “state-
of-the-science” of whirling disease.

Infection risk and risk factors

'The investigators examined the spatial and
temporal patterns in whirling disease risk (sen-
tinel cage data) and the correlation of disease
risk with risk factors (oligochaete assemblages,
physicochemical characteristics, land use). It
was found that whirling disease risk did not
remain constant over time, but in at least one
stream had a period of decline followed by a
steady increase. Statistical analyses showed that
disease risk increased over time in the Black-
foot, Gallatin, Madison, and Missouri drain-
ages. Sixteen sub-basins (8 with high disease
risk and 8 with low disease risk) were selected
to assess the relationship between disease risk
and lineage composition of 7. tubifex, physi-
cochemical features, and landscape structure.
Sub-basins (i.e., the entire area draining into
one sentinel cage location) within watersheds
were selected such that the collections were in-
dependent of each other and paired sub-basins



were of similar size. Analysis results indicated
that lineage I1II (the “susceptible lineage”) was
more prevalent than lineage I (the “less suscep-
tible lineage”) in high-disease-risk sub-basins
than in low-risk sub-basins. High-risk sub-
basins were found to feature deeper stream
channels and a higher proportion of fine sedi-
ment in the streambeds. They also had a lower
percentage of forested land in their tributary
watersheds than low-risk sub-basins.

Whirling disease and fish population dynamics
Questions addressed in this objective were:

¢ Do trout populations respond in a similar
tashion to a whirling disease epizootic?

¢ Do populations with severe infections
recover over time?

+ Do populations exposed to high infection
differ in their response to the disease, and
if so, how do factors such as drought affect
this response?

Using a database of 384,938 trout captured
during the years 1980-2007, the investiga-

tors employed a before-after control-impact
(BACI) study design that included compari-
son of infected river sections to non-infected
reference sections among six Montana rivers
infected with whirling disease. The BACI com-
parison allowed determination of how much
change in rainbow and brown trout popula-
tions was due to whirling disease versus other
factors such as water temperature and flow. In
addition to the effects of disease on trout num-
bers, its effect on trout recruitment, growth,
condition, biomass, and age structure was also
examined. A Bayesian mark-recapture model
indicated that disease had a strong negative ef-
fect on abundance of small rainbow trout, with
abundance declining an average of 50% from
pre-disease levels. This marked decline was
consistent across all study rivers. In contrast,
numbers of moderate-size rainbow trout stayed
the same after disease, and very large rainbow
trout doubled in numbers, although the extent
of the increase varied substantially among riv-
ers. With the exception of one stream, brown
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trout generally showed little or no change in
abundance before and after disease across all
size classes. Whirling disease did not affect
condition of rainbow trout or brown trout;
both species remained in good condition before
and after whirling disease. However, the mean
length of age-4 and older rainbow trout in the
Missouri River increased by almost 30 mm af-
ter whirling disease, likely reflecting improved
survival of older age classes. The abundance of
young rainbow trout was positively correlated
to stream flow during the summer, and add-
ing summer flow as a covariate to the rainbow
trout BACI model significantly improved
model fit. There appeared to be an interaction
of disease and flow on abundance of small rain-
bow trout, with lower flows and high disease
interacting to negatively affect young rainbow
trout in the years since 2000.

Technical synthesis
'The investigators created a synthesis document
focused on the response to the disease outbreak
as a model of how to approach an emerging
infectious disease in wildlife. They documented
the structure of the institutional responses to
disease and examined its success. They focused
on the Whirling Disease Initiative and the
Whirling Disease Foundation and examined
their success in promoting research, outreach,
and incorporation of research into manage-
ment. They concluded that the approach was
highly productive: the Initiative and the Foun-
dation had a coordinated response to the dis-
ease outbreak and placed about $9 million into
research. From 1996 until 2009 there were 171
papers published in the peer-reviewed scientific
literature, of which the Initiative and the Foun-
dation funded 49% (84 articles). Fully 71%
of these 84 articles were also funded by other
sources, suggesting that both the Initiative and
the Foundation promoted collaborations be-
tween researchers and other groups interested
in disease research. Prominent research find-
ings include:
¢ 'The susceptibility of salmonid species is
variable, and resistant rainbow trout exist



¢ 'There are genetically-distinct 77 fubifex
lineages whose disease susceptibility
and TAM production difter, and these
distinct lineages coexist in natural stream
communities

¢ Salmonid population response to M.
cerebralis infection is highly variable

¢ Disease risk to fish is spatially and
temporally variable within and among
drainages, possibly providing fish with

refuges from the parasite

¢ Some environmental characteristics
correlate with disease risk.

A number of research findings have been in-
corporated into fishery management. Examples
are:

¢ Wide use of a rapid, inexpensive genetic test
for M. cerebralis

¢ Limiting the spread of M. cerebralis by
hatchery closings and retrofitting that
resulted from better detection methods and
development of effective decontamination
techniques

¢ Incorporation of resistant rainbow trout
genes into fish that will be stocked in states
that stock rainbow trout (e.g., Colorado),
and tracking the development of natural
resistance in rainbow trout populations
in states that do not stock streams (e.g.,
Montana)

¢ Test-introductions of “resistant” 7. fubifex
as a means of reducing the parasite load in
natural streams

¢ Assessment methodologies that allow
managers to evaluate the risk of parasite
introduction, establishment and disease
outbreaks in natural waters.

Research Publications and Presentations

Although most whirling disease research has
taken place with Initiative sponsorship, other
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research has occurred with direct US Fish &
Wildlife Service sponsorship, or state-agency
support, or, in recent years, funding from the
Whirling Disease Foundation. A principal
objective of the Initiative was to coordinate
whirling disease research, so that data and
analyses of all investigators were available
promptly to others, waste was prevented and
discovery was expedited. To this end the Initia-
tive supported technical symposia, and the
Steering Committee judged research proposals
in part on the basis of the investigators’ history
of publication and sharing of past findings.

At least 70 papers reporting Initiative-funded
research are known to have been published in
the peer-reviewed literature since 1999. Those
papers are listed in Appendix G and many

are available electronically from the Initiative
website at http://whirlingdisease.montana.edu/
biblio/default.htm. In addition, several dozen
graduate researchers successfully defended
masters’ theses, and several wrote PhD disser-
tations based on the research of the Initiative.
For example, Initiative research supported 13
students who earned masters’ degrees and three
PhD graduates from the Ecology Department
at Montana State University.

'The annual Whirling Disease Symposium has
been the principle venue for interaction among
researchers. The symposium has been orga-
nized by the Whirling Disease Foundation,
with financial and organizational support from
the Initiative. Table 5 lists the symposia that
have taken place since 1997. Each symposium
included both oral-presentation and poster ses-
sions at which research updates were presented.
Additional presentation venues for Initiative-
sponsored projects were state, regional and
national conferences of the American Fisheries
Society, conferences of other biology profes-
sional organizations, and occasional meetings
such as the Wild Trout Symposium that takes
place every third year in West Yellowstone,
Montana.
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Initiative-Funded

2009

Fisheries

Date Symposium Title Location Project Reports
March 6-7, Expanding the Database: 1996
1997 Research Progress Reports Logan, UT "
I:Sgguary 19-21, Research in Progress Fort Collins, CO 16
February 18-20, Research and Management Missoula, MT 12
1999 Perspectives
February 3-4, Solutions to Whirling Disease: ,
2000 Putting the Pieces Together Coeur d'Alene, 1D 14
February 8-9, . Salt Lake City,
2001 A Decade of Discovery uT 12
February 13-15, Pytting a Fresh Spin on Whirling Denver, CO 8
2002 Disease
February 6-7, . .
2003 Managing the Risk Seattle, WA 7
March 2-3, Whirling Disease Management: | Salt Lake City, 11
2004 Practicalities & Realities uT
February 3-4, Recipes for Recovery Denver, CO 7
2005
February 9-10, .
2006 War of the Whirlds Denver, CO 4
February 12-13, Resistance on Two Fronts Denver, CO 11
2007
February 4-5, .
2008 Solving the Puzzle Denver, CO 6
February 4-5, Conserving Cold Water Denver, CO 2

Notes: The Whirling Disease Foundation organized the 1997-2008 symposia; during those years
the symposia received financial support from the Whirling Disease Initiative. The last column
tallies reports of ongoing or recently-concluded Initiative projects; it does not include projects
based on past Initiative research, or research posters displayed.

Table 5. Whirling Disease Symposia, 1997-2009




Outreach

During the early years of the Initiative there
was no formal outreach program; outreach ac-
tivities consisted of operating a project website
and referring inquiries to funded investigators.
The 2002 independent review of the Initiative
recommended the development of an outreach
program to disseminate the voluminous infor-
mation that was accumulating and to better
serve the various audiences for this informa-
tion. That year the National Partnership Board
directed the Water Center to initiate the pro-
gram with a market survey, to be followed by
the development of an outreach program plan.

2003 Market Survey

In 2003 Strategicom, Inc., of Bozeman, Mon-
tana was contracted to conduct a market survey
of targeted fisheries professionals concerning
whirling disease — how much they know, what
they need to know, how they prefer to acquire
professional continuing education. One hun-
dred and one biologists in 23 states where the
disease has been detected completed detailed
questionnaires, and the fish health officers from
10 states participated in phone interviews.
Strategicom analyzed the results and presented
the Partnership Board with a set of findings
and recommendations:

¢ establish contact lists of fish professionals at
local, state, regional, federal and tribal levels

¢ assess the current situation for whirling
disease, including pertinent state laws and
the true geographic scope and severity of
the disease

¢ develop annual updates for key stakeholders
to keep them apprised of the situation and
to combat apathy

¢ create and promote the authoritative
whirling disease electronic resource

¢ customize the outreach effort by audience
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¢ present to gatherings of fisheries
professionals

¢ build strategic alliances to leverage
resources.

These recommendations were prioritized by
the Board, and formed the foundation of the
outreach program. Specific components are
summarized below.

Website

(http://whirlingdisease.montana.edu)

'The Initiative web site is the authoritative
source for whirling disease information on the
Internet, and a portal to other sites. It is the
primary outreach vehicle for the Initiative. Its
major components are:

+ an online bibliography with, at present
770 references that are searchable by title,
author, keyword, and year of publication.
These include all the final research reports
generated by the Whirling Disease Initiative
from 1997 through 2007, and the individual
abstracts from the annual Whirling Disease
Symposia

¢ the downloadable quarterly newsletter of

the Initiative, 2006-2007 (see below)

+ biological information about the M.
cerebralis life history, modes of transmission
and current range in the U.S.

+ information on the relative susceptibility of
various salmonids

¢ special information for anglers — how to
spot diseased fish, how not to transmit
whirling disease, etc.

¢ detailed information about the Whirling
Disease Initiative, including all the annual
reports

¢ an image gallery and downloadable
publications

¢ links to experts and other references.



During 2008, there were 91,040 visitor sessions
(not ‘hits’) on the website, and 7169 files were
downloaded from it. The most popular files to
be downloaded were the descriptive summaries
of completed research projects.

Outreach Coordinator

Between 2004 and 2007 the Water Center
employed an Outreach Coordinator for the
Initiative. The coordinator was tasked with
developing and disseminating materials for
anglers, the general public and non-specialist

field biologists. This involved:

¢ building a contact list

+ making presentations to audiences of
fisheries professionals, and some lay
audiences

¢ interacting with journalists and placing
articles in lay publications

+ distributing quarterly newsletters to more
than 1000 recipients

¢ issuing press releases

+ responding to telephone and Internet
requests for information and resources.

As an example, in 2006 the Coordinator pre-
sented at these meetings:

¢ Whirling Disease Symposium; February 9
and 10, 2006; Denver, CO

¢ Montana Natural Resources Professionals;
March 21, 2006; Bozeman, M'T

¢ Western Division AFS Meeting; May 15-
18,2006; Bozeman, M'T

¢ Federation of Fly Fishers Conclave; July 25-
29,2006; Bozeman, MT

¢ 5th International Symposium on Aquatic
Animal Health; September 2-6, 2006; San
Francisco, CA

+ AFS National Meeting; September 10-14,
2006; Lake Placid, NY

¢ USFWS Hunting and Fishing Day
Celebration; September 16, 2006;
Tishomingo, OK
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¢ Montana State University Student AFS
Unit; October 3, 2006; Bozeman, M'T

¢ Montana Watershed Symposium;
December 3,2006; Great Falls, M'T

'That year, more than 100 articles in profession-
al and lay publications featured or mentioned
the Initiative.

Brochure

A full color brochure on whirling disease was
developed for the lay public, and more than
7000 copies were distributed, mostly at con-
terences (Figure 7). Topics covered include
whirling disease background and life cycle,
frequently asked questions and recommenda-
tions for anglers. Funding for the brochure was
provided by the Whirling Disease Initiative,
Whirling Disease Foundation, and Montana
Department of Fish, Wildlife and Parks.

Whirling Disease:
What You Need to Know

Figure 7. The whirling disease brochure



Black Tail DVD

In 2005-2006 the Water Center worked with
two graduate filmmakers in the Natural His-
tory Filmmaking Program at Montana State
University to create a documentary film on
whirling disease. This film, Black Tale: The
Whirling Disease Invaders, is available in
26-minute and 14-minute versions on a single
DVD (Figure 8). Distribution began in fall
2006. More than 800 DVDs were distributed
nationwide, chiefly in the western states. The
longer version of the film can be viewed on the
TERRA website:
http://www.lifeonterra.com/index.php.

Black Tale

The Whirling Disease Invaders

Figure 8. Black Tale DVD

2009 White Paper

In summer 2009 Trout Unlimited and the
Whirling Disease Initiative released Whirling
Disease in the United States: A Summary of Prog-
ress in Research and Management. This publica-
tion overviews the complex life cycle of the
parasite, biological and environmental factors
influencing its spread and severity, and current
prevention and management techniques. The
text is copiously illustrated and augmented
with a detailed bibliography. It should be most
useful to field biologists and others who deal
with aquatic nuisance species. The document
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is available for download from the Initiative
website at http://whirlingdisease.montana.edu/
resources/publications.htm.

Whirling Disease Incidence Maps

In 2006 Water Center personnel began com-
piling geographic data on the incidence of
whirling disease in western watersheds, to
create web-accessible maps. As of the comple-
tion of the Initiative, the maps of M. cerebralis
detections available via this interface include
data from 11 western states and two eastern
states. The states and the years of most recent
range information are:

¢ Arizona: 2004

+ California: 2007

Colorado: 2006 (watersheds)

and 1999 (point data)

Idaho: 2006

Maryland: 2007

Montana: 2006

Nevada: 2005

New Mexico: 2006

New York: 2006

Oregon: 2007

Utah: 2006

Washington: 2007

Wyoming: 2003

Most of the data were provided by state fish
and game agencies; in some cases they are from
the US Fish & Wildlife Service Wild Fish
Health Survey. The website was built in col-
laboration with the Big Sky Institute (BSI) at
Montana State University, which is a partner in
the US Geological Survey NBII Nodes Pro-
gram. BSI personnel continue to collect updat-
ed information from the states, with support
from the NBII. Both static and interactive map
formats are supported, with state-based and
regional scales, and data plotted either by wa-
tershed or as points. Figure 9 shows an example
static map, with incidence plotted by major wa-
tershed. Interactive maps can be accessed from

*
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MYXOBOLUS CEREBRALIS DETECTION
IN WASHINGTON, 1996-2007

DETECTION BY HYDROLOGIC
UNIT CODE LEVEL 8
N Map Created: June 2009 by the Big Sky Institute and DCETEg:r'EED =
the Whirling Disease Initiative -Montana Water Center EEATLTE —
Data Sources: USFWS a 40 50 Miles | PARASITE NOT EHERS
(Y SN AN TR WSS TR S G DETECTED

Figure 9. Whirling disease incidence by watershed, Washington, 2007

http://bsil.msu.montana.edu/whirlingdisease/  at http://whirlingdisease.montana.edu/about/
default.aspx and static maps in several differ- map2.htm.
ent formats are found on the Initiative website
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Whirling Disease Data Repository

In 2004, the Partnership Board charged the
Initiative with developing a data repository -
an archive of scientific information (reports,
publications, datasets and metadata) that had
been generated through the Initiative. The
goal was to develop and build a web-enabled,
searchable repository that would function as

a resource for fisheries managers working on
whirling disease or for researchers investigat-
ing similar disease epidemics. In summer 2005
the Initiative chartered a panel of experts on
ecological research and data to recommend
how best to do this, the types of questions
that could be addressed by such a tool, and
more generally, whether and how the Initiative
should push forward with ecological research.
'The panel was chaired by James Karr of the
University of Washington. Its charge from the
Initiative and the executive summary of its
report and recommendations comprise Appen-

dix H.
Between January 2005 and September 2007

the Initiative employed a project manager

to collect Initiative-funded data and oversee
construction of a repository of metadata and
datasets. Her duties included investigation of
potential web sites where data could be served,
data mining and assembly, metadata develop-
ment, identification of database structure and
overall needs, establishment of the database,
internet interface, and access, and ongoing
project support.

Data Submission and Use Guidelines were
prepared, approved by Montana State Uni-
versity Legal Counsel and publicized as a new
requirement in the November 2005 Request
tor Preproposals and March 2006 Request for
Proposals. Investigators on the six projects

that began in 2006, the last projects of the

Initiative, were required to abide by this policy,
which includes guidelines and requirements
for data and metadata submission, and require-
ments and restrictions for data access and use

(Appendix I).

Final site design was completed and the data
repository was publicly launched in January
2007. Data and metadata submitted to the data
repository are archived in a password-protected
MySQL database at the Big Sky Institute. This
database is secured behind both the MSU and
BSI firewalls. Uploaded datasets are securely
stored on the Water Center server, adminis-
tered by the Burns Technology Center.

At the site
http://data.whirlingdisease.montana.edu/ users
must establish a password and login. They can
then:

¢ Browse a list of all Initiative-funded
research projects

¢ Read summaries of all projects, and link
to complete final reports for projects

completed by December 2007

¢ Search projects by keywords, PI, or funding
period

¢ Limit searching to projects with metadata
and datasets

+ View metadata for datasets (including
comments from Pls regarding significant
results, management applications, and
subsequent questions)

¢ Upload data and metadata for their
Initiative-funded projects.

At present more than 100 datasets from 23

projects are resident on the site. Nearly all are

accompanied by comprehensive metadata files.



Conclusions

'The Whirling Disease Initiative was es-
tablished to provide a rapid, science-based
response to a serious fish health issue that
threatened the wellbeing of highly valued

fish populations and economically important
fishery resources. This response initially fo-
cused on providing a clear understanding of
the M. cerebralis pathogen, its affinity for and
the susceptibility of its fish and worm hosts,
and developing technologies for rapid and ac-
curate detection of the pathogen. The research
agenda was broadened to include intensive
study of biological and environmental factors
influencing the establishment and severity of
the pathogen in differing types of waters and
different geographic regions. The Initiative can
claim notable accomplishments:

¢ In-depth understanding of the biology of
Myxobolus cerebralis in its two hosts

+ Establishment of the relative susceptibility
of the North American salmonid species,

and the lineages of 7. tubifex
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¢ Synthesis of knowledge regarding infection
and disease risk factors for watercourses

+ A suite of diagnostic techniques for
assessing infection in different organisms
and media

¢ Description of disease immunology, and the
limits of a vaccination approach, in fish

¢ A synoptic understanding of the effects
of disease in wild fish populations under
different environmental circumstances.

While the research supported by the Whirling
Disease Initiative uncovered no “silver bullet”
to eliminate established whirling disease infec-
tions, successes in maintaining populations
and fisheries have been attained. Much was
learned and this information was effectively
communicated to scientists, resource managers,

and citizens interested in and dealing with this
fish health challenge.
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Eileen Ryce and Brad Shepard
Montana Fish, Wildlife & Parks

Bob Gresswell
Research Ecologist

Forest & Range Ecosystem Science Center

Bureau of Land Management

Don Prichard
Fishery Biologist/ Riparian-Wetland
Specialist

Jay Thompson
Fisheries Biologist

International Association of Fish and

1997-2009

Dave Nickum
Regional Director
Colorado Trout Unlimited

US Fish and Wildlife Service

Stuart Leon, Joe Moran, Tom Bell, Bill
Knapp
Division of Fish Hatcheries

Robert Bakal
National Aquatic Animal Health Coordinator

US Forest Service

Wildlife Agencies

Mike Stone

Fisheries Chief

and Chico Pistono

Assistant Fisheries Chief

WY Game and Fish Department

National Park Service

Jim Tilmant
Fisheries Program Leader
Water Resources Division

Todd Koel
Chief of Aquatic Resources
Yellowstone National Park

Dan Mahoney
Fish Biologist

Yellowstone National Park

National Trout Unlimited

Kate Walker and Linda Ulmer
Northern Region Fisheries Program Leaders

Georgina Lampman
Rocky Mountain Region Fisheries Program

Leader

US Geological Survey

Dick Jachowski and Jeff Kershner
Directors
Northern Rocky Mountain Science Center

Robin Schrock

Assistant Program Coordinator
Fisheries & Aquatic Resources

Native American Fish & Wildlife Society

Ken Pointer and Ira New Breast
Executive Directors
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CHARTER of the
NATIONAL PARTNERSHIP for the MANAGEMENT of
WILD and NATIVE COLDWATER FISHERIES

Purpose

This Charter establishes the purpose, mission, and operating guidelines for the
National Partnership for the Management of Wild and Native Coldwater Fisheries
(the Partnership), a whirling disease research and management consortium
administered by the Montana University System Water Center (Water Center),
located at Montana State University-Bozeman (MSU).

Mission

The mission of the Partnership is to advance the understanding of whirling disease

biology and management, by overseeing the Whirling Disease Initiative funded by the

US Fish & Wildlife Service. The scope of the Initiative includes 1) research

concerning whirling disease biology; 2) development and testing of diagnostic

techniques, sampling methods and control methods; and 3) dissemination of the results
to fishery managersand other audiences. The specific objectives of the Partnership are
to 1) assure that all appropriate parties participate in the Initiative planning process; 2)
advise the Water Center on filling vacancies on the Initiative Steering Committee; 3)

provide year-to-year evaluation of the progress of the Initiative; 4) assist in developing
each year’s work plan; and 5) advise the Steering Committee as it formulates and

modifies the long-term work plan. The overall goal of the Partnership is to move

biological research and management trials forward to make available to fishery

managers practical options for controlling the disease. This goal is to be pursued as

expeditiously as possible, in a manner that does not duplicate work conducted by

entities other than the Initiative.

Administration

Administration, management, and the operational infrastructure of the Partnedsip will
be housed at MSU. The Water Center will serve as prime contractor and custodian of
funds through the MSU Grants and Contracts Office, and will receive, hold, disburse,
and account for payments in connection with government-sponsored and/or private
sector-sponsored programs subject to the regulations of the State of Montana and

MSU.
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The Water Center will be responsible for the general administration of the Whirling
Disease Initiative, including convening the Steering Committee. The Initiative will be
conducted and funds disbursed by means of written subcontracts between the Water
Center and principal investigators. The Water Center will also be responsible for
maintaining communication within the Partnership, including convening meetings of
its Board of Representatives. It will provide the US Fish & Wildlife Service with a

detailed annual report, including interim and final reports for each subcontract.
Board of Representatives

The Partnership will function through a Board of Representatives(Board). Research,
management, and stakeholder groups with interest and expertise pertaining to
management of wild and native cold water fisheries will be invited to identify a
representative plus an alternate to serve on the Board. These individuals will serve
following confirmation by the Board. Stakeholder groups currently represented on the
Board are:

American Fisheries Society

National Trout Unlimited

US Fish and Wildlife Service

US Forest Service

International Association of Fish and Wildlife Agencies
National Park Service/Yellowstone National Park
Bureau of Land Management

US Geological Survey - Biological Resources Division.

The list of participating stakeholder groups and their representatives may be modified
at any time, following stakeholder input and a vote of the Board. In their participation
on the Board, representatives of stakeholder groups or agencies will be considered as
spokespersons for their organizations, with all the authority inherent in that role.

Executive functions and staff support for the Board will be provided by the Water
Center. The Water Center will convene the Board at least once per calendar year to:
1) evaluate general trends in Initiative operations; 2) review the state-of-the-science
regarding whirling disease biology and management strategies; 3) provide the Steering
Committee direction on the following year’s research, development, testing and
outreach priorities; 4) review and provide direction on the long-term program plan;
and 5) make recommendations on filling vacancies on the Board of Representatives
and the Steering Committee.
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The Board will elect from within itself by majority vote a Chairperson and Vice
Chairperson. The duties of the Chairperson will be to collaborate with the Water
Center to plan and conduct the annual meeting and to represent the Partnership in
other settings, such as the Whirling Disease Symposium. The duty of the Vice
Chairperson will be to assist the Chairperson in these tasks as needed.

The Partnership budget will cover travel expenses for Board members to attend the
annual meeting if they are not compensated by their organization or agency. If a
Board member or alternate is unable to attend the annual meeting in person, he/she
may participate by electronic communication. The Chairperson or other members of
the Board of Representatives may also be funded to travel to additional meetings to
represent the Partnership in integrated planning for long-term whirling disease
research, development and demonstration activities.

Steering Committee

Members of the Whirling Disease Steering Committee will be selected by the Water
Center, from lists of candidates submitted by the Board and by the Committee. The
Steering Committee will develop and periodically modify a long-term program plan,
formulate an annual work plan and Request for Proposals, supervise a peer review
process for allocating funds to projects, and publicize the research results widely. The
members of the Steering Committee will be drawn from stakeholder agencies and
organizations of diverse perspective. At least half the positions on the Steering
Committee will be held by representatives of agencies that manage fisheries.

Effective Date and Duration

This Charter is effective upon approval by a majority of the Partnership Board of
Representatives, which can be polled either at the annual meeting or via telephone, e-
mail or regular mail. The Charter can be revised at any time, by majority vote of the
Board of Representatives. Specific research and development cycles of the Whirling
Disease Initiative will commence and terminate upon signing of Grant Agreements

between the US Fish & Wildlife Service and MSU.
Effective Date: November 10, 2003

APPENDIX: Current Grant Agreement between the US Fish and Wildlife Service
and Montana State University, No. 98210-2-G308 (Whirling Disease Initiative)
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WHIRLING DISEASE STEERING COMMITTEE

Montana Water Center

Dorothy Bradley
and Gretchen Rupp
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US Geological Survey

Bob Gresswell

Research Ecologist

and Jeff Kerchner

Director

Northern Rocky Mountain Science
Center

State Fisheries Representative,
East Infected Region

Phil Hulbert
Superintendent of Fish Culture
New York State DEC

State Fisheries Representative,
West Infected Region

Mark Jones
Research Leader
Colorado Division of Wildlife

Whirling Disease Foundation

Sue Higgins and Dave Kumlien
Executive Directors

Harry Piper
President

1997- 2009

US Fish and Wildlife Service

Beth MacConnell
Bozeman Fish Health Center

Montana Fish, Wildlife and Parks

Eileen Ryce
ANS Coordinator, Fisheries Division

Dick Vincent
Montana Whirling Disease Coordinator

West At-Large

Steve Wolff
Staff Aquatic Biologist
Wyoming Game and Fish Department

Montana Whirling Disease Task

Marshall Bloom
Director
Rocky Mountain Biological Laboratory

Environmental Health
Representative

Bill Tietz
Former President
Montana State University
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WHIRLING DISEASE PROGRAM REVIEW
Autumn, 2001

Review Panel:
Dr. John Schachte, New York
Dr. Karl Johnson, New Mexico
Dr. Ted Meyers, Alaska (chair)

Activities:

The panel was charged with evaluating all aspects of the Whirling Disease Initiative, from the
functioning of the National Partnership to the identification of promising research avenues.
Panel members used a questionnaire to interview 45 people who had knowledge of the Initiative
- researchers, state fisheries biologists and administrators. They then met in Bozeman and
developed a detailed set of recommendations for further administration of the Initiative.

Summary of Recommendations:

National Partnership: The Review Panel recommended dissolving the National Partnership.
They found substantial legal and institutional impediments that prohibit it from either closely
monitoring and advising on the Whirling Disease Initiative or developing new initiatives in
response to fisheries emergencies.

Whirling Disease Steering Committee: Regarding committee membership, the principal
recommendation was to enlarge the committee with the addition of state fishery biologists from
the southern Rockies and the Northwest. The panel also made recommendations concerning the
topical expertise needed on the Steering Committee, how and by whom proposals are reviewed,
and how data should be treated to protect the researchers ability to publish their findings. The
panel recommended a funding model used by the Western Regional Aquaculture Consortium,
that requires projects to be multi-institutional. The Steering Committee chose not to adopt that
recommendation, but to encourage such projects with an appropriate funding structure.

Program Administration: The panel found the current administration satisfactory. It
recommended seeking block grant funding if and when that becomes available, and lobbying the
Fish and Wildlife Service for an indirect cost rate that adequately covers the expenses that must
be funded this way.

Wild Trout Research Laboratory: The panel concluded that the current mechanism for lab
funding, i.e. self-funding through user fees, is appropriate and should not be altered. The lab
should not receive operating funds directly from the Whirling Disease grant.

Research Thrust and Topics: The review panel concurred with the current deliberate re-
direction of priorities from basic biology towards field-scale, applied projects. A number of
specific topics were cited as worthy of investigation. The Steering Committee adopted most of
these into the Research Plan for 2002-2003. Since the Whirling Disease Foundation was funded
separately to investigate disease-resistant trout, this subject was not adopted as a priority for
Initiative research.
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Appendix E. PHASE III PROGRAM PLAN
2003-2008
WHIRLING DISEASE INITIATIVE

Report revised: January 12, 2007

Section I. INTRODUCTION
Purpose of Five-Year Plan o Disease

L -

- : : : & *bv
The purpose of this Five-Year Plan is to guide the third and q,‘@ \ T
final phase of the Whirling Disease Initiative (also referred to , -
as the Initiative or WDI). In the program’s final phase, Initiative
activities will focus on: (1) addressing preliminary data gaps
(as identified by the Risk Assessment); (2) development,
testing, and dissemination of tools to allow fishery, hatchery and watershed managers
to achieve the two goals of the Initiative; and (3) developing and implementing a
formal Whirling Disease Initiative outreach program. The five-year plan should serve as
the foundation for future, annual research/development plans and requests for
proposals, as well as outreach activities. The activities described herein are anticipated
to take place over roughly the next five-year period (2003 to 2008), although
development of a full suite of effective, well-characterized management tools could take
longer. This is a research initiative and we cannot be certain when all the goals and
objectives will be accomplished. This five-year plan revision is an attempt to lay out a
plan for program closure within a defined timeframe; however, it must be emphasized
that our research projections are speculative and unforeseen actions may be warranted.

Whirling Disease Background

Over the past decade, the microscopic parasite Myxobolus cerebralis, which causes
whirling disease in many salmonid fish species, has spread and infected hundreds of
river and stream reaches throughout the United States. The impacts of this parasite on
susceptible trout can be dramatic: darkening of the tail, skeletal deformities, frenzied
tail chasing (thus the name “whirling” disease), and death. The whirling disease
parasite is extremely hardy and long-lived. Like the malaria parasite, it infects two very
different hosts alternately. In the case of whirling disease, the life cycle employs a fish
host and an aquatic worm host ( Tubifex tubifex); and therefore, reaching an
understanding of the parasite has required defining the biology of infected fish, infected
worms, and parasite life stages.

A Eurasian native, M. cerebralis made its way to North America in the 1950s. It was
once believed to be relatively harmless to wild fish, but research in the mid-1990s found
that it was decimating rainbow trout populations in some of the Rocky Mountain
Region’s finest river fisheries. Most salmonids have been found to be susceptible.
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Whirling disease is therefore a major threat both to biological diversity and to the
nation’s multi-million-dollar fishing and tourism economy. The whirling disease parasite
has been reported in 24 states—from New York to California—and has generated great
concern among anglers, scientists, and fisheries managers.

The Whirling Disease Initiative

The Whirling Disease Initiative was established by Act of Congress in 1997. Its purpose
is to conduct research that develops practical management solutions to maintain viable,
self-sustaining wild trout fisheries in the presence of the whirling disease parasite. The
Initiative’s ultimate clients are state, tribal, and federal fisheries-management agencies,
and the constituencies they serve.

General oversight of the Initiative is provided by the National Partnership for the
Management of Wild and Native Coldwater Fisheries. The National Partnership is a
consortium of organizations concerned with the status of wild and native fisheries in the
United States—Federal and state agencies, professional associations, and private
advocacy organizations (Appendix A. Board of Representatives). The overall goal of the
Partnership is to move biological research and management trials forward to make
available to fishery managers practical options for controlling the disease. The National
Partnership provides long-term direction to the Whirling Disease Initiative. To do this,
the Partnership’s Board of Representatives convenes annually for a detailed briefing by
whirling disease researchers, and participates in discussions concerning fisheries health
and research needs (Appendix B. Partnership Charter).

In-depth scientific direction is given to the Whirling Disease Initiative by its Steering
Committee. The committee is made up of representatives from state fish and wildlife
agencies, federal natural resource agencies, and the Whirling Disease Foundation
(Appendix C. Steering Committee). Working in collaboration with Montana Water
Center staff, the Steering Committee prepares an annual research plan, issues requests
for proposals based on its topical priorities, selects and approves projects for funding
following scientific peer review, and distributes the research results within the scientific
and fishery management communities and to other stakeholders. The Montana Water
Center is the administrative entity that manages the program and coordinates outreach
and educational activities.

Each year, federal funding earmarked in the Interior Appropriations Bill comes to the
Initiative through the Division of the National Fish Hatchery System, US Fish and
Wildlife Service. Projects are chosen for funding by the Steering Committee, following
peer review by three independent reviewers. During the Initiative’s nine-year history,
the Steering Committee has chosen to support a variety of projects, ranging from basic
biological research to applied research directly testing potential management solutions.
Early projects were principally aimed at explicating the biology of whirling disease. In
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2000, the Steering Committee began deliberately shifting the Initiative priority toward
field research more closely tied to possible management strategies. This “applied” focus
has become stronger, with the encouragement of large-scale field projects addressing
the ecology of whirling disease and the testing of potential methods for controlling its
effects or spread.

A total of $8.1 million in USFWS funding has supported the Initiative to date. The
Initiative has sponsored from six to 20 research projects in each funding cycle. A
research cycle generally runs from May of one year through December of the following
year, thus allowing for two research field seasons and an 18-month timeframe. In 2006,
the Initiative funded two broad-scale projects, which were given 28 months for project
completion. More than 120 research projects have been carried out by university,
public-agency scientists, and private firms since 1997. Typically two to four
investigators are involved in each project, and they bring to the project cash or in-kind
match of 25 to 150 percent of the amount of the federal grant. Students are involved in
most projects, either as technicians or, more often, as graduate research assistants. A
total of more than $5.6 million of federal and $4.3 million in matching funds have been
expended or committed by WDI research investigations (Tables 6 and 7).

Although not a formal Initiative requirement, publication of research results is strongly
encouraged by the Partnership Board and the Steering Committee. To date, 38 peer-
reviewed publications have been produced.

Initiative Cooperating Organizations/Agencies

The Whirling Disease Initiative strives to foster collaboration amongst many scientific
entities, governmental agencies, and fisheries organizations. Table 1 identifies those
entities and their roles.
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Table 1. Whirling Disease Initiative Cooperator Responsibilities

Agency Entit minisraton_| Gvsnt | e | eaaes
Montana Water Center X X X X
US Fish and Wildlife Service X X X X
Montana State University X
WDI National Partnership Board X X
WDI Steering Committee X X

WD Foundation X X X X

MSU Wild Trout Lab X
State Universities X
State Agencies X X
Federal Agencies X X
Private Firms X X

Section II. INITIATIVE STRUCTURE & OVERVIEW

In the nine-year history of the Whirling Disease Initiative, the emphases of program
objectives and their associated activities have changed. Two objectives—program
administration and research project management—are ongoing and take place every
year. In the early years of the Initiative there was very heavy emphasis on the
biological research objective (Objective 3) since the disease is complex and its severity
and spread are dependent on a number of biological and environmental factors. In
autumn 2002, the Board of Representatives of the National Partnership directed that
program emphasis move away from biological research toward testing and
demonstration of field strategies (Objective 4), and ultimately the development of
management tools. Potential management tools were identified and evaluated by the
Steering Committee and subsequently modified by the National Partnership Board in
2003. For the 2006-2007 research cycle, the Partnership Board and Steering Committee
further expanded the program’s emphasis to include projects that (1) take an
epidemiological or ecological research approach focusing on the incidence, severity,
spread and effects of whirling disease across populations of wild fish; (2) synthesize
information on what is known about whirling disease; and consistent with their 2003
decision (3) generate information that will be directly usable in formulating fishery
management tools. In the final research cycle for Phase III of the Five-Year Plan (2007-
2008), the National Partnership Board directed the Steering Committee and Montana
Water Center to pursue research proposals that focus on data gaps and highly-targeted,
state-specific research needs.

In a complementary action to management tool development in 2002, the Board also
directed that an outreach program to fishery professionals be initiated (Objective 5B) in
Phase III of the Initiative. A marketing firm was engaged in 2003 to help the Initiative
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focus its outreach program goals and to survey fisheries professionals about their
informational needs and favored methods of receiving research results. The consultant’s
findings and recommendations provided the backbone of the Phase III outreach
program effort and are outlined in Objective 5B (also see Section VI. Establishment and
Implementation of Outreach Program of this report for details).

In 2003, the Montana Water Center—in partnership with the Steering Committee and
several Partnership Board members—developed a preliminary draft of a five-year
program plan to guide the remainder of the Initiative’s work. That five-year plan was
further revised and subsequently approved at the October 2003 National Partnership
Board meeting. This plan has been updated each year since then. The USFWS requests
that a structured format be used when reporting on Whirling Disease Initiative actions,
projects, and deliverables. The next section of this report was specifically prepared to
satisfy that request.

Whirling Disease Initiative Purpose, Goals, and Objectives

PURPOSE:
Provide fishery managers with as complete and effective a set of management
tools as possible, to allow them to maintain populations of wild and native
salmonids in the presence of the whirling disease parasite.

GOALS:
Goals of fishery managers that are supported by the Initiative:
Goal 1. To prevent introduction and establishment of the disease into
streams that are parasite negative.

Goal 2. In parasite-positive streams, to maintain or re-establish self-
sustaining fish populations.

OBJECTIVES, TASKS, & PRODUCTS:

Objective 1. Provide Administrative Framework

Administrative services performed by Montana Water Center staff are those necessary
to support overall Initiative goals. Work performed under this objective has continued
through all phases of the Whirling Disease Initiative.

Task 1A. Perform administrative and management services: Administration,
management and operational infrastructure of the Whirling Disease Initiative;
contractor and custodian of funds; hire and supervise Whirling Disease Initiative staff;
National Partnership Board meeting coordination; communication link with Montana
State University administration and Office of Sponsored Programs; manage and
maintain Whirling Disease Initiative office; report to Congress and the USFWS
(sponsoring agency).
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Methods/Activities: Montana Water Center staff are responsible for seeing that
multiple administrative tasks are accomplished, including: acting as administrator for
Cooperative Agreement and budget with USFWS; administer and manage all
subcontracted research projects; disburse funds for the principal investigators;
documenting use of public resources for Initiative’s funders/sponsors; maintain financial
filing system; plan, organize, and coordinate the annual National Partnership Board
meeting.

Products: Whirling Disease Initiative staff and office; annual Cooperative Agreement;
reports (comprehensive annual report to Congress, annual budgets, briefings);
contracts and subcontracts; grant expenditures and financial statements/files; annual
National Partnership Board meeting.

Objective 2. Research Project Management & Oversight

Whirling Disease Initiative research project management is conducted in a three-tiered
process. The National Partnership Board oversees the Whirling Disease Initiative and
provides long-term program planning, direction, and evaluation. The Steering
Committee develops and modifies a long-term program plan, formulates an annual work
plan and Request for Proposals, and supervises a peer-review process for allocating
funds to projects. The Montana Water Center is responsible for the general
administration of the Whirling Disease Initiative, including: convening the Board of
Representatives and Steering

Committee, maintaining communication within the Partnership Board, and submitting
detailed reports on all research components of the Initiative.

Task 2A. Administer competitive research grant program

Methods/Activities: Develop and distribute annual research grant Request for
Proposals; organize and operate proposal peer-review and proposal ranking process;
award research contracts and subcontracts; communication link with research teams;
monitor research progress; write research progress reports; maintain research archives;
document work progress and track project spending; ensure full performance of all
subcontractors and grantees, consistent with funds received and expended.

Products: Research contact lists; research projects; research project filing system;
annual reports; research project final reports; research project briefings and summary
reports; research team publications; research archives.

Task 2B. Organize and support sponsoring agency and technical advisors (USFWS,
National Partnership Board and Steering Committee): Incorporate into the Initiative the
technical expertise and institutional concerns of the public agencies, professional
associations, and advocacy organizations concerned with fisheries health in the United
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States; meeting management and facilitation; review and modify the Initiative program
plan as appropriate; review progress of the Initiative (goals, objectives, cooperative
agreement, charter).

Methods/Activities: Develop briefings and summary reports for distribution to
partners and advisory committees; schedule, organize, and facilitate: meetings,
conferences, annual meetings, field trips; solicit feedback from National Partnership
Board at autumn annual meetings; review the status of the disease; review progress of
the Initiative; review and potentially revise the Partnership Charter; advise the Steering
Committee on conduct of the grants program and the outreach program; review and
revise the Initiative program plan; make recommendations on filling vacancies on Board
and Steering Committee.

Products: Reports and briefings, meeting minutes, Cooperative Agreement,
Partnership Charter, program plan.

Task 2C. Provide organizational/financial support for Whirling Disease Symposium

Methods/Activities: Facilitate funded investigators to present their findings; work
with Whirling Disease Foundation on program planning; report on the status of the
Initiative; and fund travel to the Symposium by non-federal Steering Committee and
Partnership Board members.

Products: The Annual Whirling Disease Symposium, project completion presentations,
discussion session, proceedings, annual publication of symposium and proceedings
available on the WDI Web site.

Objective 3. Conduct Whirling Disease Research
Objective 3A. Conduct Basic Research
Objective 3B. Conduct Applied Research

Task 3A. Conduct basic research projects: Investigate and promote a better
understanding of: the parasite’s life cycle; the susceptibility of different salmonid
species and strains; the ecology and epidemiology of the disease; correlation between
environmental and landscape features, and disease occurrence; and correlation
between habitat characteristics (flow regime/channel configuration) and severity of
disease.

Task 3B. Conduct applied research projects: Field sampling methods; diagnostic
techniques; ways of quantifying the severity of the disease in fish and worms; effects of
habitat modification (enhancement, rehabilitation, and degradation) on worm and fish
populations; effect of land types and stream strata on infection rate; feasibility of direct
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filtration for TAM removal; the role of anglers and other vectors in the spread of the
disease; and the effects of anadromous fishery management strategies.

Methods/Activities: Solicit research proposals; conduct targeted whirling disease
research investigations within 20-month time fame; write progress and final project
reports; compile publications.

Products: Research team results and final reports, student theses and dissertations,
presentations at Whirling Disease Symposium, and research team publications.

Objective 4. Test Management Strategies

Task 4A. Test management strategies: Evaluate at full scale subjects such as controls
on point sources of infection, enhancing the resistance of wild fish stocks, reducing
oligochaete habitat, or the effects of riparian restoration projects.

Task 4B. Develop applied management tools (e.q. risk assessment, prevention,
detection, treatment).

Methods/Activities: University and public agency biologists and fishery managers
conduct targeted research investigations that test whirling disease management
strategies (e.qg. risk assessment, prevention, detection, treatment, etc.).

Products: Research team results and final reports; presentations at Whirling Disease
Symposium; research team publications; defined management tools.

Objective 5. Conduct Outreach and Education Activities

Objective 5A. Document Results from Research Projects (Phases I & II)
Objective 5B. Develop and Implement a Formal Whirling Disease Outreach
Program (Phase III)

Conducting outreach activities has been an ongoing, yet somewhat limited, effort since
the inception of the Whirling Disease Initiative in 1997. Now, in Phase III of the
Initiative, a concerted effort to increase accessibility and availability of whirling disease
information has been launched. The primary audience to be served through the
outreach program is technical professionals—fishery managers and administrators,
hatchery operators and fish health professionals, researchers and agency land
managers. The secondary audience is comprised of the general public (particularly the
angling public) and aquatic information and education professionals, both within the
agencies and in private organizations such as the Whirling Disease Foundation, Trout
Unlimited and the Federation of Fly Fishers.
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Objective 5A. Document Results from Research Projects (Phases I & II)

Task 5A. Document results from research projects.

Methods/Activities: Publish summary reports for distribution to project partners;
facilitate publicity; establish and maintain Whirling Disease Initiative Web site; link Web
site to Whirling Disease Foundation; establish technical library/archive of project
proposals, reports, and publications; disseminate research results to interested parties;
maintain communications links with researchers, project partners, and technical
advisors.

Products: Summary reports (annual reports, five-year report); contact lists; Whirling
Disease Initiative Web site; Montana Water Center filing system; technical
library/archives; data repository.

Objective 5B. Develop and Implement Formal Whirling Disease Outreach
Program (Phase III)

Assure that those who need to know the research and testing results and pertinent
information generated outside the Whirling Disease Initiative, have full access to the
data and their interpretation by experts.

Task 5B. Communicate findings from research and testing projects to fishery
managers and NGOs.

Task 5C. Disseminate applied management tools (e.g. risk assessment, prevention,
detection, treatment) to interested parties: Develop outreach materials/learning tools;
give presentations; expand current Whirling Disease Initiative Web site, build
interactive component to Web site; serve as central point of contact for persons seeking
whirling disease information; distribute outreach materials; report to project partners.

Methods/Activities: Montana Water Center hired an outreach specialist in summer
2004 to: lead the outreach effort; develop outreach plan; compile audience lists;
develop and distribute printed and multi-media materials explaining the biology and
spread of the disease and techniques for mitigating its spread and severity; make
formal presentations at regional or national fisheries meetings; make targeted visits to
fishery managers at their workplaces; respond to requests for information from
biologists, agency personnel and land managers; expand the Whirling Disease Initiative
Web site with detailed project results and management guidance; assess the current
situation for whirling disease, including pertinent state laws and the true geographical
scope and severity of the disease; develop annual updates for key stakeholders to keep
them apprised of the situation and to combat apathy; further develop the risk
assessment methodology and make it into a useful product for fishery managers;
compile status-and-trend information and mount it on the Web site; compile state-by-
state information on policies and regulations and mount a compendium on the Web
site; create and promote the authoritative whirling disease electronic resource that is
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both customized by audience and an easy-to-use central information repository;
develop and distribute a periodic newsletter; collaborate with the Whirling Disease
Foundation on outreach activities; build strategic alliances to leverage resources; and
maintain communication links with researchers, project partners, technical advisors,
fishery managers, MSU, the media, and the general public.

Products: Contact lists; whirling disease bibliography; interactive Web site; outreach
materials/technical handouts; presentations; newsletter; whirling disease documentary
film; brochure; publications; media coverage.

PROJECT MILESTONES

As a first step in achieving the objectives previously listed, the Initiative typically
outlines activities proposed for the next program funding cycle each autumn (see Table
2). However, this schedule will not be followed, since as of January 2007 FY2007
funding for the WDI is still indeterminate. Consequently, the Montana Water Center and
Steering Committee postponed the 2007 Request-For-Proposals process until funding is
secured. Table 3 below illustrates how—under a much shorter time frame—the WDI
proposes to conduct the 2007 Request-For-Proposals process, if funding is secured.

Milestone Tables 4 and 5 lay out a more comprehensive overview of WDI program
activities. Table 4 documents activities and deliverables from Phases I and II of the
Initiative (1997-2002) and Table 5 focuses on Phase III activities and deliverables
(2003-2008).
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Table 2. Milestones for the final program cycle (May 2007 to December

2008) developed in October 2006:

Activity

Proposed Date

Meeting of the National Partnership Board of Representatives

September 10, 2006

Request for Preproposals issued by the Steering Committee/Water
Center

November 15, 2006

Preproposals submitted to the Water Center

December 20, 2006

Interim reports for projects concluding in 2007 and 2008 due

December 31, 2006

Final reports for 2005-2006 projects due

December 31, 2006 — March 30, 2007

Steering Committee selects projects for full proposals

January 4, 2007

Request for full proposals released

January 5, 2007

Launch new Data Repository to the public

January 30, 2007

Annual Report to Congress and USFWS due

January 31, 2007

Distribution of outreach materials and outreach presentations to fishery
managers

Ongoing, 2007-2008

Database/data repository project activities (work with PIs on metadata
and dataset exchange, etc.)

Ongoing, 2007-2008

Whirling Disease Symposium, Denver

February 12-13, 2007

Full proposals due to the Montana Water Center

March 2, 2007

Peer review of proposals

March 5 — March 28, 2007

Research projects chosen for funding

April 2-3, 2007

Contracts in place; research projects begin

May 1-15, 2007

Interim reports for projects concluding in 2008 due

December 31, 2007

Final reports for 2006-2007 projects due

December 31, 2007 — March 30, 2008

Annual report to Congress and USFWS due

January 31, 2008

Metadata and datasets for 2006-2007 projects due

June 30, 2008

2006-2008 projects conclude; final reports due
2007-2008 projects conclude; final reports due

December 31, 2008 — March 30, 2009

Metadata and datasets for 2006-2008 projects due
Metadata and datasets for 2007-2008 projects due

June 30, 2009
June 30, 2009
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Table 3. Milestones for the final WDI program cycle (May 2007 to December

2008) developed in January 2007

Activity

Proposed Date

Meeting of the National Partnership Board of Representatives

September 10, 2006

Request for Preproposals cancelled by the Steering Committee/Water
Center

November 15, 2006

Interim reports for projects concluding in 2007 and 2008 due

December 31, 2006

Final reports for 2005-2006 projects due

December 31, 2006 — March 30, 2007

Steering Committee meets to re-evaluate the FY07 funding situation

January 11, 2007

If FY07 WDI funding is secured, Steering Committee will contact
individual researchers and request full proposals on specific research
topics

January 15-30, 2007

Launch new Data Repository to the public

January 30, 2007

Annual Report to Congress and USFWS due

January 31, 2007

Liz Galli-Noble, WDI Program Director, leaves

January 31, 2007

Distribution of outreach materials and outreach presentations to fishery
managers

Ongoing, 2007-2008

Database/data repository project activities (work with PIs on metadata
and dataset exchange, etc.)

Ongoing, 2007-2008

Whirling Disease Symposium, Denver

February 12-13, 2007

Full proposals due to Steering Committee

March 2, 2007

Peer review of proposals

March 5 — March 28, 2007

Research projects chosen for funding

April 2-3, 2007

Contracts in place; research projects begin

May 15-30, 2007

Interim reports for projects concluding in 2008 due

December 31, 2007

Final reports for 2006-2007 projects due

December 31, 2007 — March 30, 2008

Annual report to Congress and USFWS due

January 31, 2008

Metadata and datasets for 2006-2007 projects due

June 30, 2008

2006-2008 projects conclude; final reports due
2007-2008 projects conclude; final reports due

December 31, 2008 — March 30, 2009

Metadata and datasets for 2006-2008 projects due
Metadata and datasets for 2007-2008 projects due

June 30, 2009
June 30, 2009

Whirling Disease Initiative program ends

June 30, 2009
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Section III. MANAGEMENT TOOLS

Potential management tools were identified and evaluated by the Whirling Disease
Steering Committee in 2003. The committee rated each tool according to its expert
judgment of the tool's feasibility of development, technical and administrative feasibility
of application, likely degree and breadth of effectiveness, time requirement for
implementation, financial and other costs, and likely side effects. The uncertainty
associated with each was also taken into consideration: some techniques are much
better developed or demonstrated than others. A ranking matrix was developed and
used by the Steering Committee to evaluate potential tools. Various potential types of
tools are listed below, as rated by the Steering Committee and supported by the
National Partnership Board in Phase III of the Initiative.

The following research and demonstration projects that contribute directly to the

development of these types of tools were supported by the Steering Committee in

Phase III of the WDI:
Watershed and riparian management actions - these include such actions
as flow augmentation, channel modification or monitoring the effects of changed
practices in the riparian zone or upland areas.
Filtration - straining of tributary flows (including hatchery effluent) to remove
TAMs, using either constructed or wetland systems.
Exploitation of fish disease resistance - capitalizing on genetic or life-history
traits that confer resistance to whirling disease in wild or stocked fisheries.
Diagnosis - assaying fish, water and worms for the presence and intensity of a
whirling disease infection. Characterizing Tubifex habitat is also of interest.
Vector control actions - these will depend on what are judged the most
important modes of disease spread: fishing gear, wild birds, stocking of infected
fish into private ponds, "bucket biologists," interbasin transfer of water, etc.
Semi-quantitative risk assessment - using a scheme incorporating
knowledge of life history traits to prioritize among risk factors and identify
populations most at risk of disease introduction and spread. And assess risks to
native species conservation and recovery.
Exploitation of resistance in worms - potential disease-control tools that
would exploit Tubifex biology have been debated by the Steering Committee
over the years. Stocking resistant worms was judged not feasible early in Phase
ITI, but subsequent research findings indicated that this line of research
warranted a second look in the latter half of Phase III.

Development of these types of tools was considered less urgent and generally has not
been supported in Phase III of the WDI:
Mathematical models - the Steering Committee does not believe that
advanced mathematical models to predict the spread and severity of the disease
have promise in the foreseeable future.
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Hatchery manipulations - the needed structures and practices are well
known, and are being implemented by hatchery managers.

Prophylactics - there has been sporadic work over the course of several years
on drugs to control whirling disease. The results have never shown promise.
Fish passage barriers - these are judged ineffective for control of the spread
of whirling disease.

Section IV. RESEARCH EMPHASIS BROADENS IN 2006-2007 RFP PROCESS

In October 2005, the National Partnership Board made the decision to broaden the
2006-2007 RFP process to include broad-scale, synthetic research projects and the
solicitation for a comparative analysis of whirling disease testing methods. The Steering
Committee was directed to consider projects that (1) take an epidemiological or
ecological research approach focusing on the incidence, severity, spread and effects of
whirling disease across populations of wild fish, (2) synthesize information on what is
known about whirling disease, and (3) generate information that will be directly usable
in formulating fishery management tools. Research preproposals were also sought
under the “topical, management-oriented research projects” category, which has been a
research focus since 2003.

Section V. FINAL RESEARCH CYCLE FOR PHASE III OF THE INITIATIVE

In the final research cycle of the Whirling Disease Initiative (July 2007 through
December 31, 2008), the National Partnership Board directed the Steering Committee
to conduct a targeted proposal request process. Research proposals will be sought
under two categories: Category 1 investigations that develop management tools,
synthesize knowledge, or address specific data gaps; and Category 2 broad-scale
analyses of whirling disease effects and risk. Further, innovative proposals will also be
entertained by the Steering Committee, but in order for a proposal to be considered for
funding, it must be cost-effective, address a clearly defined data gap, and have direct
application to fisheries management.

If FY2007 program funding is secured, the Steering Committee will contact individual
researchers and request full proposals on the following research topics:

Category 1
1. Mountain Whitefish Investigation: An ecological assessment of whirling
disease impacts upon populations of wild mountain whitefish (Prosopium
williamsoni).

2. Arctic Grayling Investigation: An evaluation of juvenile arctic grayling
(Thymallus arcticus) mortality upon contact to M. cerebralis triactinomyxons.
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3. Tubifex tubifex Investigations: Exploring the phenomenon of resistance
among T. tubifex and the potential to exploit this as a management tool to
reduce impacts of whirling disease among fish.

a. T. tubifex Lineage Manipulation: Evaluations of T. tubifex
manipulation as a management tool including explicit feasibility analysis;
and the use of this tool for small-scale, organically-enriched areas such as
hatchery settling ponds, small reservoirs, beaver ponds, and off-channel
private ponds.

b. T. tubifex Genetics of Resistance: An accurate identification of 7.
tubifex genetic indicators of resistance.

c. Environment, Density, and/or Community Influence on T. tubifex
Resistance: A conclusive analysis of how factors such as substrate,
worm density, and community dynamics influence the resistance of T.
tubifex to M. cerebralis, preferably through controlled laboratory
experiments. Analysis must include consideration of disease impacts
among fish.

Category 2

A comparative evaluation of whirling disease impacts in three regions of the United
States: East Coast, West Coast and Intermountain West. The reported impacts of
whirling disease on wild populations of salmonids have been widely variable among
these regions. An evaluation that analyzes the widely-varied impacts of whirling
disease on wild populations of salmonids reported in these regions, using long-term
datasets. Include an analysis of wild salmonid population impacts in the three regions
due to whirling disease related to environmental factors and 7. tubifex population
qualities.

Monitoring and Revision

The Steering Committee and National Partnership Board have chosen not to implement
a formal process for monitoring the success of particular lines of research, and
changing research priorities as a result. However, this is done informally by the
Steering Committee each year as it develops its request for proposals and selects
projects for funding. The Five-Year Plan has been reviewed annually by the Partnership
Board and altered as appropriate. The program plan is revised, and provided to all
appropriate entities, annually to reflect these alterations.
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Section VI. ESTABLISHMENT AND IMPLEMENTATION OF OUTREACH
PROGRAM

Foundation of the Program
At its October 2002 meeting, the National Partnership Board charged the Steering
Committee with beginning to distribute research results to fishery managers. The first
step taken by the committee was to engage a marketing firm (Strategicom) to focus its
outreach goals and survey fishery managers about their information needs and favored
methods of receiving research results. The conclusions reached by the consultant, after
surveying 90 fisheries professionals in 23 states where whirling disease is found, were:
o fisheries professionals were interested in receiving more information on whirling
disease,
e these professionals did not view the information they were currently receiving as
of the highest quality,
e whirling disease was an important part of the job for those surveyed,
e no specific topic relating to whirling disease was of more interest than another.

In its September 2003 report to the Steering Committee, the consultant recommended
these activities within the outreach program:
e establish contact lists of fish professionals at local, state, regional, federal and
tribal levels,
e assess the current situation for whirling disease, including pertinent state laws and
the true geographical scope and severity of the disease,
e develop annual updates for key stakeholders to keep them apprised of the
situation and to combat apathy,
e create and promote an authoritative whirling disease electronic resource that is
both customized by audience and an easy-to-use central information repository,
e enhance outreach efforts by going where the fish professionals are,
e build strategic alliances to leverage resources.

The foundation of the outreach program was laid by the Steering Committee and the
Partnership Board when they met October 21-23, 2003, with the following guidelines
established for the program:

1. Goal
The goal of the program is that everyone who needs to know will have a full set of
usable current information on whirling disease biology and control.

2. Audience

The primary audience to be served is technical professionals - fishery managers and
administrators, hatchery operators and fish health professionals, researchers and
agency land managers. The secondary audience comprises fishery information and
education professionals, both within the agencies and in private organizations such as
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the Whirling Disease Foundation, Trout Unlimited and the Federation of Fly Fishers.
These technology transfer professionals in turn will serve anglers and the general
public.

3. Disseminating Information

Research results are the primary matter to be conveyed. It would be impossible to
disseminate only results of Partnership-funded work, since nearly every project draws
from multiple funding sources. Insofar as possible, information on disease status and
trends will also be compiled and distributed.

4. Level of Effort

The annual range of financial expenditure considered appropriate for the outreach
program is $50,000 minimum, up to 20 percent of the full budget ($200,000) if the
Initiative is funded at $1 million. The Water Center was directed to create a new
position for a Whirling Disease Initiative Outreach Coordinator, to build and run the
outreach program. The Center will also involve students, and a marketing firm may be
engaged to develop information products under contract. All activities will be
coordinated with the Whirling Disease Foundation, which has an active outreach
program.

5. Initial Program Guidance

During the 2004-2005 project cycle, the Water Center was directed to: 1) compile
updated contact lists for the audiences named above; 2) update the Whirling Disease
Foundation bibliography of funded work and mount a searchable version (that includes
theses and dissertations) on the Web; 3) create presentations and technical handouts
for fishery professionals and take them on the road to meetings sponsored by state fish
and game agencies and state and regional American Fisheries Society groups; and 4)
distribute periodic electronic newsletters.

Additional activities that will be taken on as time allows include: 1) mount final reports
of Initiative-funded projects (more than two years old) on the Web site, searchable by
keyword; 2) further develop the RAW risk assessment methodology and make it into a
useful product for fishery managers; 3) compile status-and-trend information and
mount it on the Web site; and 4) compile state-by-state information on policies and
regulations and mount a compendium on the Web site.

2004-2005 Outreach Program Accomplishments

From June to August 2004, the Montana Water Center conducted a search for a
Whirling Disease Outreach Coordinator. Amy Rose was hired on August 16, 2004 and
she developed and managed the outreach program until September 30, 2005. As
directed by the Partnership Board and Steering Committee, the Outreach Coordinator is
responsible for developing and implementing the Whirling Disease Initiative outreach
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program and disseminating outreach materials to a primary audience of technical
professionals and a secondary audience comprised of fishery I&E professionals. The
coordinator also has primary responsibility for making whirling disease presentations to
fish professionals throughout the country, compiling whirling disease research and
outreach information, developing informational materials, developing and maintaining
the Whirling Disease Initiative Web site, and developing and distributing a Whirling
Disease Initiative newsletter.

In the outreach program’s first year (August 2004 to October 2005), a great deal was
accomplished. A preliminary, one-year outreach program plan was established and
approved by the Partnership Board in fall 2004. An up-to-date contact list was
compiled, comprised of more than 800 fishery professionals at local, state, regional,
federal, and tribal levels. Those individuals, in turn, have been the recipients of all
Initiative outreach information and publications since, including the new Whirling
Disease Initiative Newsletter. Issue 1 of the newsletter was released in January 2005,
and Issues 2 and 3 were released in April and September 2005, respectively.

Ms. Rose worked extensively with the Montana Water Center Web-site specialist to
create the new Whirling Disease Initiative Web site at:
http://whirlingdisease.montana.edu, which was launched in early January 2005. The
site provides a platform to showcase an extensive whirling disease bibliography,
whirling disease project research information, publications, event announcements, and
outreach tools targeted at fishery and land managers.

Further, Ms. Rose presented at six regional and national fishery meetings in 2005,
conducted four research team field visits in spring and summer 2005, started work on a
whirling disease documentary film, and began the development of a national whirling
disease brochure.

2005-2006 Outreach Program Accomplishments

Between October 2005 and October 2006, the Whirling Disease Initiative Outreach
Program continued to grow in scope and effectiveness. A new Outreach Coordinator,
Kajsa Stromberg, was hired in October to manage the program. An annual program
plan was developed based on the recommendations of Strategicom’s survey, the
successes of the previous year, and feedback from participants. This plan provided an
additional level of detail to the program’s goals, priorities, and methods.

Augmented Outreach Program Plan and Structure, 2006

Primary Goal

The primary goal of the WDI Outreach Program is to provide a comprehensive source of
current information about whirling disease research and management. Ultimately, by
providing and disseminating this information about whirling disease, the WDI will
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enable improved fishery management and protection of aquatic resources. Specifically,
the WDI supports the following management goals:
1. Prevent the introduction and establishment of whirling disease in parasite-
negative waters.
2. In parasite-positive waters, to maintain or re-establish self-sustaining fish
populations.

Audience

Primary Audience: Technical professionals - Fishery professionals including fishery
managers and administrators, hatchery operators and fish health professionals,
researchers and agency land managers. In addition, legislators and those who direct
policy are key stakeholders.

Secondary Audience: General public — The general public, particularly the angling
public. Information and Education officers for agencies and organizations may be
efficient ways to reach this audience. The public may also be reached through agencies,
businesses, schools, and non-profit organizations.

Geographic Scope

The primary target area for the program is states with known detection of M. cerebralis.
The secondary target area is states without known detection of M. cerebralis,
particularly those perceived to be at highest risk. As a tertiary target area, the program
may reach other nations concerned about the issue.

Methods

The WDI Outreach Program uses multiple communication methods to achieve program
goals effectively and efficiently.

Web site: The WDI Web site was developed in 2004 and has been established as the
authoritative source for whirling disease information on the Internet. The Web site is
the primary outreach vehicle for the WDI. In spring 2006, the Web site was reorganized
for ease of navigation. Features are being continually added to enhance content. There
is a popular “Ask an Expert” e-mail function and interactive distribution maps have been
recently added.

White paper update: The “white paper update,” Whirling Disease in the United States: A
Summary of Progress in Research and Management, 2006, was contracted through the
Whirling Disease Foundation. This peer-reviewed publication is an update to similar
Trout Unlimited publications from 1996 and 1999. This publication was planned to be
an outreach material, designed for a primary audience of fishery professionals whose
specialty is something other than whirling disease. It was also planned to be accessible
for interested members of the public. The final publication will be released in 2007.

Newsletter: The WDI Newsletter is a quarterly publication distributed by mail and e-mail
to a national audience of researchers, managers, and interested members of the public.
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The first issue was published in January 2005 and distribution now reaches more than
1,000 recipients.

Brochures: Brochures can be developed and tailored for specific audiences. So far, one
general brochure has been developed by the WDI and more than 7,000 have been
distributed widely across the country. More brochures are planned for the future
targeting specific topics like private ponds and spread of M. cerebralis on wading gear.

Documentary Film: Montana State University offers research outreach programs
excellent opportunities to collaborate with graduate student filmmakers. One ten-
minute whirling disease-focused segment has been created and shown on a local PBS
station. A second documentary film project was completed in August 2006. This film,
Black Tale: The Whirling Disease Invaders is available as a 26-minute and a 14-minute
version on a single DVD. Distribution began in Fall 2006.

Posters: Posters can be developed and tailored for specific audiences. Technical posters
have been created by the WDI Outreach Program and presented to professional
audiences at conferences and trainings. More basic posters can be developed and
distributed to reach the public through clubs, conservation groups, outfitters, and
businesses.

Publications: There are many publications and types of publications that can be utilized
by the WDI Outreach Program to share information about whirling disease. The
publications pursued depend on the desired audience. Potential publications include
newspapers, popular fishing magazines, industry newsletters and journals, and peer-
reviewed scientific journals. During 2006, the Whirling Disease Initiative was featured in
a wide variety of media including newspapers, trade journals, and magazines.

Other Internet Resources: The WDI Outreach Program often shares materials with
other Internet resources such as flyfisher discussion boards, ANS Web sites, biological
Web sites, and agency Web sites. The WDI is a clearinghouse of material for these
resources and provide any needed up-to-date materials.

PSAs: Radio public service announcements can be developed and distributed nationally.
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Whirling Disease Initiative
CHARGE TO THE ADVISORY PANEL

May 20, 2005

The National Partnership on the Management of Wild and Native Coldwater Fisheries, through
its administrative arm the Montana Water Center, wishes to convene a short-term advisory panel
to help direct its planning for use of a data and metadata repository (database). The data
repository will contain: (1) discrete biological and environmental datasets that have been
collected since 1997 under the aegis of the Whirling Disease Initiative
(http://whirlingdisease.montana.edu/ ); and (2) the federally-compliant metadata records
associated with these datasets. These datasets have been gathered by several dozen research
teams who were grantees in an annual competitive process that generates research investigating
whirling disease. The main function of the data repository is to facilitate the synthetic
examination of data of many types, that have been collected by many investigators, in order to
identify long-term and large-scale phenomena of the disease that are not evident in the results of
individual research projects. In addition, the data repository will serve fisheries managers who
seek information on research-tested management tools.

In priority order, the charge to the panel is:

1) Review web sites and documents and speak with program administrators to become familiar
with the Whirling Disease Initiative, the projects it has sponsored, and the types of data that have
been collected. If time permits, speak with investigators funded through the Initiative, and with
Whirling Disease Steering Committee members.

2) Develop a draft data-compilation-and-use policy for the Initiative. At a minimum, this should
answer the questions:

- Who should have access to the compiled data, and for what purposes?

- What metadata should be gathered from Initiative grantees, in additional to those listed in the
draft Metadata Questionnaire?

- What length of 'grace period' is appropriate, during which grantees can analyze data and
prepare manuscripts for publication, before their datasets are 'owed' to the Initiative for the data
repository?

- In potential future studies that draw on datasets from the repository, how should attribution for
the original research be made? What are the rights of the original investigators?

3) Develop recommendations for how existing data can guide future investigations. In order of
priority:

(a) What studies should be undertaken, that would synthesize existing data across projects to
answer landscape-level questions?

(b) What data gaps should be filled so that management strategies and risk assessments can be
fully realized?
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(c) Should the Initiative collaborate with state agencies to make use of their existing data to
answer questions of disease spread and severity?

4) Submit the recommendations and the draft policy to the Montana Water Center by August 31,
2005.
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Whirling Disease Advisory Panel Final Report
August, 2005

EXECUTIVE SUMMARY

The Montana Water Center and its Whirling Disease Initiative (WDI) convened a Panel
in May 2005 for advice on policies related to data management and to provide recommendations
for future whirling disease (WD) research. This document is our response to that call.

In response to the WDI’s specific questions about data management, we recommend that
data collected with WDI funding be made available to other researchers after two years. For data
to be archived, we recommend that selected past researchers be funded to edit and organize their
data for that purpose and that future grantees be informed before research begins regarding
expectations for sharing their data. Project budgets should reflect that expectation. We also make
specific recommendations regarding the types of metadata that should be collected to describe
research projects funded by the WDI.

Another component of our charge was to recommend how to assemble a database
containing data from previously funded projects. This is a nontrivial task and our report includes
several suggestions on how this might be done, as well as some priority issues that should be
considered in deciding programmatic goals and what data are most useful for archiving in light
of the specific questions that could be addressed using such a database. As recognized by the
WDI, many questions remain about landscape-scale patterns and processes of the disease, the
pattern of contagion, and fish population responses. The desire to put together a larger database
of all past WDI-funded studies represents one response to these information gaps. After
reviewing project summaries of WDI-funded projects, however, the Panel concluded that data
from many studies may not be very useful in that context; often those data focus on a local scale
or on the details of disease transmission. Thus, they may not yield a regional perspective on
disease dynamics among watersheds or basins.

We also note that the effort required to develop and manage a database of previous WDI
projects might more appropriately be spent putting together information in a regional database
describing the incidence and severity of WD. This type of database would be more relevant in
the search for answers to questions about regional patterns of WD than would data from many
previously funded projects, especially the large proportion of studies that focus on the mechanics
of disease transmission.

Many projects funded in the early years of the WDI emphasized the mechanics of disease
transmission in hopes of finding a simple way to interrupt or short-circuit the disease process.
This early research illuminated the complexity and scope of the disease as well as its resilience.
We know now, for example, that most simple solutions, such as fish vaccination, are unlikely to
be effective.

The WDI is at a crossroads in terms of their stated mission, “to conduct research that
develops practical management solutions to maintain viable, self-sustaining wild trout fisheries.”
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With that mission statement in mind, we developed two sets of recommendations designed to
synthesize research efforts to date and to guide future research and management. The first set of
recommendations involve summarizing what is known about WD, but in ways that deliberately
foster a synthesis across disciplines with the goal of creating new knowledge or guiding new
research initiatives about WD. We envision this as more than a list of tasks to be accomplished
and we provide specific suggestions designed to encourage a multi-disciplinary, but at its core
ecological, approach to WD. In looking toward the past, we identified a need for the following
1tems:

* A technical synthesis of WD research to date

 Lay summary of the state-of-the-science

» Comparative analysis of the relative costs and benefits of various diagnostic techniques
* Synthesis of existing state data

Our second set of recommendations look to the future, identifying promising directions in
research and management. We urge a shift from the details of the disease process to a broader
perspective that brings the disparate aspects of WD ecology together. Examples of the types of
research questions that could be answered from ecological, regional, epidemiological, and
temporal perspectives are described.

* Embrace the idea that WD is a complex ecological process

* Address questions at the landscape scale

* Develop epidemiological, risk-assessment, and other relevant models
* Support long-term studies

The temptation exists in any endeavor to continue doing what has been done in the past,
particularly when past efforts have been successful. We urge the WDI to resist this programmatic
inertia by taking the time now to synthesize what is known and chart a new path that carefully
and consciously selects from among the many potential research and management topics related
to WD.
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Whirling Disease Initiative Data Submission and Use Guidelines
May 2, 2006

Whirling Disease Initiative
Montana Water Center
101 Huffman Building
Montana State University
Bozeman, MT 59717-2690
406-994-6690

Whirling Disease Initiative Data Submission and Use Guidelines
Introduction

The Whirling Disease Initiative (WDI) exists to counter the effects of the fish parasite
Myxobolus cerebralis. The purpose of the Initiative is to provide fishery managers with a
set of management tools that are as complete as possible, in order to allow them to
maintain populations of wild and native salmonids in the presence of the whirling disease
parasite. Initiative goals are to prevent introduction and establishment of the disease
into streams that are parasite-negative, and to maintain or re-establish self-sustaining
fish populations in parasite-positive streams.

From 1997 to 2005, the WDI did not have a formal data submission and use policy. In
2006, the WDI established a formal data policy; all WDI Principal Investigators and
grantees are now required to abide by this policy, which includes guidelines and
requirements for data and metadata submission. This document also includes
guidelines for dataset access and use.

Purpose

Availability and sharing of data and samples in a timely fashion is becoming increasingly
important to scientific and management endeavors. In 2001, the National Academy of
Sciences created the Committee on Responsibilities of Authorship in the Biological
Sciences and charged its members to evaluate responsibilities of authors to share data
and materials. The committee found that: “An author’s obligation is not only to release
data and materials to enable others to verify or replicate published findings...but also to
provide them in a form on which other scientists can build with further research (italics
added).”” The Internet makes it possible for this information to be made available easily
and at no cost to users.

The establishment of the WDI electronic research archive/database is a response to this
need for data sharing across disciplines and amongst researchers, land managers,
agency personnel, and the general public. Its functions are two-fold: (1) Interested
parties will be able to use an easy data retrieval system to find datasets and metadata
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associated with completed research; and (2) The archive will also protect against the
data loss that can occur when projects are discontinued, when students graduate, or
when data are misplaced.

Responsibilities of the Grantee

Acceptance of research funding signifies agreement that the Principal Investigator
(grantee) will submit datasets and metadata from all project data collected during the
funding period. The Principal Investigator agrees to submit data in the required format
and according to the timeline outlined below.

1. The Principal Investigator must make initial contact with the WDI data manager
within three months of the project funding period start date (project
commencement). The Principal Investigator and WDI data manager will review data
and metadata requirements of the research grant.

2. Metadata and datasets are due to the WDI within six months of project funding
period end date (project completion).

* All metadata must follow Federal Geographic Data (FGDC) metadata standards
and will minimally contain adequate information on proper citation, access,
contact information, geographic references, methods, and quality control. The
WDI data manager will provide Principal Investigators with assistance in creation
of metadata records using the Metadata Questionnaire.

+ All data® collected with WDI funding must be submitted to the WDI electronic data
repository, available through the WDI Web site:
http://whirlingdisease.montana.edu.

3. Principal Investigators are also responsible for the quality and correctness of data
submitted to the WDI and must interact with WDI personnel to ensure that: a) data
comply with basic scientific standards; b) data subject to revision are updated promptly;
and c) queries and criticisms from other users are promptly solved.

4. WDI-funded Principal Investigators will typically be given two years to write and
publish findings before data are released (See Appendix 1). If researchers do not
publish during this time period, data will be released so that others may utilize them.

5. Principal Investigators who do not comply with these guidelines will not be considered
for future funding by the WDI.

Responsibilities of WDI Data Management Office

1. The WDI will provide a secure archive and a web-based data retrieval system. The
WDI will catalog submitted data and metadata such that they can be retrieved using
criteria such as time, location, keyword, principal investigator, agency/university,
and/or sample identifier.

2. The WDI will provide Principal Investigators with assistance in creation of metadata
records using the Metadata Questionnaire.
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3. Metadata generated through the WDI will be distributed at no cost to a wide variety
of audiences, including the general pubic, via the Internet or in writing.

4. The WDI will release datasets according to the appropriate Data Use Agreement?’.

5. Requirements of data users will be determined by the appropriate Data Use
Agreement and access to data will be regulated by the WDI through user
registration.

6. The WDI will provide a communication link between the Principal Investigators and
data users, encourage and evaluate community feedback regarding data and
metadata availability, and ensure that community needs are being met.

7. The WDI will periodically post announcements of newly available datasets on the
WDI Web site.

Maintenance of Electronic Information

All metadata submitted to the WDI will be archived in a password-protected MySQL
database at the Big Sky Institute (Montana State University). This database is secured
behind both the MSU and BSI firewalls. Principal Investigators will submit datasets at a
password-protected file upload site managed and secured by the Montana Water
Center. Users of the file upload site only have access to their own data files. Principal
Investigator usernames and passwords are encrypted and stored in a database, and
uploaded datasets will be securely stored on the Montana Water Center’s server,
administered by the Burns Technology Center.

Release of Metadata and Data

Data and information derived from publicly funded WDI research are made available with
as few restrictions as possible, on a nondiscriminatory basis.

All metadata will be available by request as soon as submitted by a researcher and
regardless of any restrictions on access to the data. Metadata will be distributed at no
cost via the Internet or in writing.

The WDI will release datasets according to the type of dataset (I or I, See Appendix 1)
and by the guidelines of the appropriate Data Use Agreement. Most datasets will be
Type |; these data will be released to the general public according to the terms of the
General Data Use Agreement (Appendix 2), within two years of project completion.
Type |l data will be subject to a Restricted Data Use Agreement; these data have a
restricted release that will be determined on a case-by-case basis.

Use and Misuse of Datasets

Individuals seeking access to datasets will be required to register on the repository web
site and disclose their purpose in acquiring the data. Users will receive a free data
account and will have to login with a user name and password to download data.
Registration is implemented as a courtesy to the intellectual property rights of the



WHIRLING DISEASE INITIATIVE | 1-4

original Principal Investigator and for tracking the use of individual datasets. Registered
users must complete registration and agree to the terms of the Data Use Agreement
before downloading data. A short list of key terms of the Agreement will appear and
must be accepted each time before a user downloads data.

The WDI shall have the right to terminate a user’s access immediately by written notice
upon the data user's breach of, or non-compliance with, any of its terms. The data user
may be held responsible for any misuse that is caused or encouraged by the data user's
failure to abide by the terms of the Data Use Agreement.

WDI Program Collaborators

The WDI is administered by the Montana Water Center, housed on the campus of
Montana State University. The WDI archive/database is managed by the Water Center
in collaboration with the Big Sky Institute and the Mountain Prairie Information Node
(NBII) program of the US Geological Survey. Long-term management of datasets and
metadata is the responsibility of the Big Sky Institute at Montana State University.
Should the BSI cease to exist, the databases will revert to the Montana Water Center.

! National Research Council. 2003. Sharing publication-related data and materials: responsibilities of
authorship in the life sciences. The National Academies Press: Washington, DC. p.4.

2| a dataset is considered “incomplete” by the Principal Investigator, the data should still be submitted to
the WDI with an explanation of why the data are of no use to other researchers.

3 Data Use Agreement — Agreement that specifies the conditions for data use. For Type | data the General
Data Use Agreement specifies general roles, obligations, and rights enjoyed by users regarding the use of
datasets released for the general public. For Type |l data (released under specific restrictions) a Restricted
Data Use Agreement will be developed; it will be unique to the dataset, and in most cases, the General Data
Use Agreement can be modified as appropriate.
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Appendix 1 - Data Types and Data Release Timeline

It is the responsibility of the Principal Investigator to submit metadata and all datasets
from funded research within six months of project completion. Release of datasets
by the WDI to the public will depend on the data type.

Data Types

Metadata—Metadata documenting projects and datasets will be released to the
scientific community and the general public as soon as possible after submission to the
WDI.

Type I—Data will be released to the scientific community and the general public within
two years of project completion. These data are subject to the General Data Use
Agreement (Appendix 2). This document specifies general roles, obligations, and rights
enjoyed by users regarding the use of Type | datasets released for the general public.

Type II—Data will be released under specific restrictions, according to a Restricted Data
Use Agreement. Type Il data are considered to be exceptional and should be rare in
occurrence. The Restricted Data Use Agreement is expected to be unique to the
dataset, so no template is provided; in most cases, the General Data Use Agreement
(Appendix 2) can be modified as appropriate.

Conditions Justifying Type Il Status for Datasets

Principal Investigators who wish to designate datasets as Type Il must provide written
justification that describes a well supported need. Justification must be approved by the
WDI Program Director and the Whirling Disease Steering Committee. Possible
conditions warranting Type |l data restrictions are described below. Once distribution
concerns have been satisfied, these data will become Type | data and will be released.

Legal Questions
= The data includes the location of sensitive resources that might be endangered
by revealing the location. This would include locations of artifacts, threatened or
endangered species, and certain permanent plots.
= Data that are covered by copyright laws.

Data Quality Assurance and Control Issues

= The quality of the data is insufficiently defined for the data to be released. Data
proofing and QA/QC have not yet been conducted or completed, but could occur
if resources become available.

= The data include measurements using new techniques that require further
research before their value/limitations are understood.

= The data are 'legacy data' that have significant problems in metadata,
measurement methods, or other issues that make their value questionable
without significant investment of resources. Examples of this category would be
data which were stored prior to adoption of rigorous metadata and QA/QC
standards. While the potential value of this legacy data may be high, significant
resources are required to validate these data before distribution.



WHIRLING DISEASE INITIATIVE | 1-6

Publication Issues

Special protection is required for a vulnerable investigator. These datasets are
those collected by graduate students, Post-Doc's, and others who have a limited
number of datasets to their name and whose professional development might be
compromised by releasing the data too early.

Data for which the sampling interval is longer than the WDI funding interval may
justify restricted release. These would be datasets that might take a decade or
more to detect a trend. In these cases, data will be partially restricted, but
intermediate data from earlier measurement periods may be made accessible as
Type | datasets.
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APPENDIX 2 — General Data Use Agreement

Definitions:

“Data Use Agreement” — Agreement that specifies the conditions for data use. For
Type | data the General Data Use Agreement specifies general roles, obligations, and
rights enjoyed by users regarding the use of datasets released for the general public.
For Type Il data (released under specific restrictions) a Restricted Data Use Agreement
will be developed; it will be unique to the dataset, and in most cases, the General Data
Use Agreement can be modified as appropriate.

“Dataset” — Digital data and its metadata derived from any research activity such as
field observations, collections, laboratory analysis, experiments, or the post-processing
of existing data and identified by a unique identifier issued by a recognized cataloging
authority such as a site, university, agency, or other organization.

“Data User” — Individual to whom access has been granted to a Dataset, including his
or her immediate collaboration sphere, defined here as the institutions, partners,
students and staff with whom the Data User collaborates, and with whom access must
be granted, in order to fulfill the Data User's intended use of the Dataset.

“Dataset Creator” — Individual or institution that produced the Dataset.

“Dataset Owner” — Individual or institution that holds intellectual property rights to the
dataset. Note that this may or may not be defined as a legal copyright. If no other party
is designated in the metadata as Dataset Owner, it may be presumed that these rights
are held by the Dataset Creator.

“Dataset Distributor” — Individual or institution providing access to the Datasets.

“Dataset Contact” — Party designated in the accompanying metadata of the Dataset as
the primary contact for the Dataset.

Conditions of Use

The re-use of scientific data has the potential to greatly increase communication,
collaboration and synthesis within and among disciplines, and thus is fostered,
supported and encouraged. Permission to use this dataset is granted to the Data User
free of charge subject to the following terms:

(1) Acceptable Use. Use of the Dataset will be restricted to academic, research,
educational, government, recreational, or other not-for-profit professional purposes. The
Data User is permitted to produce and distribute derived works from this dataset
provided that they are released under the same license terms as those accompanying
this Dataset. Any other uses for the Dataset or its derived products will require explicit
permission from the Dataset Owner.

(2) Redistribution. The data are provided for use by the Data User. The metadata and
this license must accompany all copies made and be available to all users of this
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Dataset. The Data User will not redistribute the original Dataset beyond this
collaboration sphere.

(3) Citation. It is considered a matter of professional ethics to acknowledge the work of
other scientists. Thus, the Data User will properly cite the Dataset in any publications or
in the metadata of any derived data products that were produced using the Dataset.
Citation should take the following general form: Creator, Year of Data Publication, Title
of Dataset, Publisher, Dataset Identifier. For example:
Vincent, R. 2006. Water Temperature of Montana Streams During Sentinel Cage
Exposure. Bozeman, MT: Whirling Disease Data Repository.
http://bsi.montana.edu/web/whirling/ (1 May 2006).

(4) Acknowledgement. The Data User should acknowledge any institutional support or
specific funding awards referenced in the metadata accompanying this dataset in any
publications where the Dataset contributed significantly to its content.
Acknowledgements should identify the supporting party, the party that received the
support, and any identifying information such as grant numbers. For example:
Datasets were provided by the Whirling Disease Initiative, a partnership between
the Montana Water Center, Montana State University-Bozeman, and the U.S. Fish
and Wildlife Service. Significant funding for collection of these data was provided
by the U.S. Fish and Wildlife Service (USFWS Grant # 98210-6-J009).

(5) Notification. The Data User will notify the Dataset Contact when any derivative work
or publication based on or derived from the Dataset is distributed. The Data User will
provide the data contact and the Montana Water Center (101 Huffman Building,
Montana State University, Bozeman, MT 59717-2690) with two reprints of any
publications resulting from use of the Dataset and will provide copies, or on-line access
to, any derived digital products. Notification will include an explanation of how the
Dataset was used to produce the derived work. The Data User also must notify users
that such derivative work is a modified version and not the original data and
documentation distributed by the WDI.

(6) Collaboration. The Dataset has been released in the spirit of open scientific
collaboration. Data Users are thus strongly encouraged to consider consultation,
collaboration and/or co-authorship with the Dataset Creator.

By accepting this Dataset, the Data User agrees to abide by the terms of this agreement.
The Data Owner shall have the right to terminate this agreement immediately by written
notice upon the Data User's breach of, or non-compliance with, any of its terms. The
Data User may be held responsible for any misuse that is caused or encouraged by the
Data User's failure to abide by the terms of this agreement.

Disclaimer

While substantial efforts are made to ensure the accuracy of data and documentation
contained in this Dataset, complete accuracy of data and metadata cannot be
guaranteed. All data and metadata are made available "as is". The Data User holds all
parties involved in the production or distribution of the Dataset harmless for damages
resulting from its use or interpretation.




