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2007 ANNUAL REPORT
Whirling Disease Initiative

Overview
Whirling Disease Background

Since the mid-1990’s, 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 (7ubifex tubifex); and
therefore, reaching an understanding of the parasite has required defining the biology of infected
fish, infected worms, parasite spores and the so-called “TAM” life stage.

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. 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 25 states—from New York
to Alaska—and has generated great concern among anglers, scientists, and fisheries managers.

Whirling Disease Initiative

The Whirling Disease Initiative (hereinafter referred to as the Initiative) was established by an
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 (see Appendix A.
National Partnership 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
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Representatives convenes annually for a detailed briefing by whirling disease researchers, and
participates in discussions concerning fisheries health and research needs (see 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 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. Projects were chosen for funding by the Steering Committee, following peer
review by three independent reviewers. During the Initiative’s 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 2000, the Steering Committee began
deliberately shifting the Initiative priority toward field research more closely tied to possible
management strategies. This “applied” focus became stronger in time, and encouraged large-
scale field projects addressing the ecology of whirling disease and the testing of potential
methods for controlling its effects or spread.

Between 1997 and 2006 the Initiative sponsored from six to 20 research projects in each 15-
month cycle. A research cycle generally ran from May of one year through December of the
following year, allowing for two field seasons. Broad-scale research investigations begun in May
2006 will conclude at the end of 2008. One hundred and twenty-four research projects have been
carried out by university, public-agency scientists, and private firms since 1997. More than $5.6
million of federal funds and $4.3 million in matching funds have been expended or committed by
these research projects. 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
(see Tables 1 and 2 below). Students are involved in most projects, either as technicians or, more
often, as graduate research assistants. Summaries of all past research projects are available on the
Initiative web site at: http://whirlingdisease.montana.edu/.

Although not a formal Initiative requirement, publication of research results is strongly
encouraged by the Partnership Board and the Steering Committee. To date, at least 60 peer-
reviewed publications have been produced. Papers published in 2007, as well as presentations
and Master’s theses, are tabulated in Appendix D.



Table 1. Whirling Disease Initiative Budgets

Program & Budget Summary

Component / Task
Phase I Phase II Phase III
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
1. Program Administration | ., o1 | g121775 | $123,412 | $142,654 | $164,620 | $165584 | $132,865 | $171,441 | $196,167 | $203,027 $0 $0
& Project Management
(includes IDCs)
Outreach Program NA NA NA NA NA NA $5,000 | $100,000 | $135,000 | $120,000 $0 $0
Database Project $10,000 $10,000 $0 $0
Match or In-Kind $80,000 $80,000 | $76,000 | $79,000 | $84,000 $79,000 $69,000 | $107,000 | $80,000 $80,000 NA NA
Contributions!
2. Research Projects 12 20 16 14 13 12 8 12 10 6 0 0
Whirling Disease Initiative $342,399 | $578,225 | $576,588 | $557,346 | $535,308 | $534,416 | $557,585 | $676,990 | $643,625 | $652,359 $0 $0
Funding
Match or In-Kind $408,693 | $477,605 | $600,381 | $502,600 | $386,673 | $442,292 | $516,270 | $343,870 | $423,048 | $244,736 $0 $0
Contributions
Total Initiative Award $500,000 | $700,000 | $700,000 | $700,000 | $700,000 | $700,000 | $695,450 | $948,431 | $984,792 | $985,386 $0 $0
$488,693 | $557,605 | $676,381 | $502,600 | $470,673 | $521,292 | $585,270 | $450,870 | $503,048 | $324,736 $0 $0
Total Match
! Match and in-kind contributions shown are a combination of: National Partnership Board members donated time; Initiative Steering Committee members
donated time; proposal reviewers donated time; and Montana Water Center forgone indirect cost returns [14% (1997-2002) and 17% (2003-2005) were
assessed]; MSU negotiated research rates with OMB were 40% (1997-1999) and 41.5% (2000-2007).
Total Initiative Award = $8,114,059
Research Funding Cycle
Descriptors Totals
2006-
1997-98 1998-99 1999-00 | 2000-01 | 2001-02 2002-03 2003-04 | 2004-05 | 2005-06 07/08
Number of
proposals 74 o1 2N 72 21 77 17 12 16 12 199




Table 2. Whirling Disease Initiative Research Statistics






Tubifex tubifex populations were collected and characterized from different geographical
locations in the Pacific Northwest. The investigators determined M. cerebralis susceptibility for
each population using measures of parasite infection prevalence and production relative to a
known susceptible strain and correlated parasite parameters with the genetic profile of worms
from different geographical sites. Tubifex tubifex were identified from the Grande Ronde,
Deschutes and Willamette Rivers in Oregon and from Alaska. Five mitochondrial lineages were
detected (I, 111, IV, V and VI). This was the first time lineage IV had been recorded in North
America (Alaska). Lineage III worms from all locations were susceptible in varying degrees to
the parasite, and this is the only lineage that has shown consistent susceptibility to M. cerebralis
throughout North America. Neither lineage I nor IV from Alaska could be infected. Although
RAPD markers offer greater resolution of lineages relative to susceptibility, they have proved
unreliable and not reproducible. Thus, although the current molecular assays provide a guide to
susceptibility status, a single, widely applicable DNA test that can replace exposure experiments
has yet to be developed.

The questions addressed in this study are applicable to all regions where M. cerebralis has
become enzootic or where there has been or is potential for its introduction. The focus of this
study was filling gaps that hinder risk assessments. Using these results assessments have already
been conducted in regions as distinct as Alaska, Oregon and Maryland. They demonstrate that
this parasite continues to spread and to be a major factor affecting fisheries management
throughout the U.S.

Characterization of whirling disease resistance patterns in rainbow trout from Harrison Lake,
Montana. Mark Miller, Utah State University, and E. Richard Vincent, Montana Fish,
Wildlife and Parks.

The goals of this project were to:

1) Understand temporal changes in whirling disease resistance patterns that may have occurred
within the population following parasite establishment in the mid-1990’s;

2) Identify a panel of genetic markers that may be associated with whirling disease resistance in
rainbow trout; and

3) Determine if genetic markers identified in goal #2 hold utility for better understanding
processes that have occurred within the Harrison Lake population.

To address the first goal, the investigators performed a quasi-temporal analysis of resistance
patterns within the Harrison Lake population by examining resistance phenotypes of progeny
from different age classes within the population. Their findings suggest that natural selection for
parasite resistance has made the population more resistant over time. For the second goal, the
investigators performed a Quantitative Trait Locus (QTL) mapping study to identify resistance-
linked genetic markers. This investigation examined over 700 genetic markers, and identified a
subset of 62 loci on a small subset of the rainbow trout genome that are linked to disease
resistance. In a third investigation, the researchers examined markers identified under objective
#2 in a temporal cross section of 170 fish from Harrison Lake. This analysis allowed them to
determine if any loci bore the signal of the natural selection process and provided additional
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land use practices that create favorable habitat for the oligochaete worm host, Tubifex tubifex,
which is reflected in the biological integrity and physicochemical features of the stream.

Whirling disease risk was quantified by the severity and prevalence of infection in caged sentinel
trout. A geographic information system was used to model land use (e.g., agriculture, mines)
within drainages. Bioassessment metrics specific to Montana (e.g., total taxa richness, sensitive
taxa richness) and those directly related to whirling disease (e.g., density of 7. tubifex) were used
to assess biological stream integrity. Physicochemical characteristics included those associated
with favorable 7. tubifex habitat (e.g., substrate), and those that have been associated with an
increased incidence of whirling disease (e.g., temperature). Importance of predictor variables
was assessed using Spearman’s rank correlation and regression tree analyses. Final regression
trees identified the proportion of riparian forest, road density, oligochaete density, Limnodrilus
hoffmeisteri density, Plecoptera taxa richness, and the proportion of Plecoptera as the most
important predictors of whirling disease risk among drainages. A greater understanding of the
linkage between land use, biological stream integrity, physicochemical features and whirling
disease risk is needed before effective management techniques can be implemented in Montana
watersheds and elsewhere.

Forensic applications of otolith microchemistry for tracking sources of illegally stocked
whirling disease positive trout. Brett Johnson, Colorado State University.

The investigators used naturally-occurring chemical markers to trace the environmental history
of hatchery trout. Analysis of water and otolith chemistry at hatcheries revealed a high degree of
temporal stability, coupled with high variation among hatcheries relative to variation within
hatcheries. Proportional relationships between water and otolith chemistry for Sr:Ca, Ba:Ca, and
%7S1/*°Sr allowed them to use these three ratios as environmental markers in otoliths to classify
trout to their hatchery of origin. Multivariate models used to discriminate among hatcheries
performed best when all three markers were used, achieving an average accuracy of up to 96%
for a group of five hatcheries. Using only Sr:Ca and Ba:Ca, the researchers were able to identify
the hatchery of origin with average accuracy rates which varied from 59% using a group of 11
hatcheries to 90% when groups of only two hatcheries were considered. In a rigorous test of the
forensic capabilities of otolith chemistry, multivariate models classified a blind sample of at-
large fish stocked from hatcheries with 79% accuracy. These results indicate the most effective
use of otolith chemistry in a forensic context will require collaboration with investigators using
traditional methods of inquiry to reduce the number of hatcheries classified with otolith markers.
The investigators advocate an eclectic approach to source identification using elemental and
isotopic markers as a powerful new source of information that can be used to strengthen cases
based on multiple lines of evidence.

Myxobolus cerebralis risk to Yellowstone cutthroat trout related to variation in T. tubifex
abundance and susceptibility. Billie Kerans, Montana State University (interim progress
report)

The goal of this project is to develop quantitative parameters for infection risk in the tubificid
host for use in an M. cerebralis risk assessment for Yellowstone cutthroat trout. This work seeks
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to improve understanding of 7. tubifex strains and ecology and their relationships to infection of
Yellowstone cutthroat trout. The specific objectives are to determine:

1) if susceptible 7. tubifex strains are more prevalent and abundant where whirling disease risk is
severe,

2) whether habitat selection varies among 7. tubifex strains,

3) the susceptibility of 7. tubifex strains from locations with varying risk, and

4) if there are consistent patterns relating 7. tubifex strains and habitat conditions, as validated in
the field.

Summary of activities to date:

Objective 1: T. tubifex strains and infection risk: Infection risk was determined by infection
prevalence and severity in sentinel fish in 12 tributaries of Yellowstone Lake and the
Yellowstone River.

Objective 2: T. tubifex strains and habitat characteristics: Habitat characteristics shown to be
important in other studies were measured at all sampling locations in 2005. In 2006, oligochaetes
were collected from a sub-set of these sites in order to establish laboratory cultures (see objective
3), and habitat characteristics were measured concurrent with collections and at sentinel cage
deployment sites. In 2007, habitat features were measured at cage sites only. Preliminary results
suggest distribution of lineage III 7. fubifex strains (characterized by RAPD banding patterns)
may be related to specific environmental features.

Objective 3: Susceptibility of T. tubifex strains: Preliminary genetic analyses suggest at least
three mitochondrial lineages may be present in Yellowstone Park. Laboratory cultures of 7.
tubifex have been established from oligochaetes collected from areas with different risk, where
the investigators found different 7. fubifex strains. Lineage markers and RAPDs suggest the
laboratory cultures represent at least two mitochondrial lineages and five strains of 7. tubifex
populations. All clonal lines included in the experiment were lineage III 7. tubifex, however, four
different strains were confirmed by RAPD markers. All 7. tubifex strains were susceptible to M.
cerebralis, but differences in susceptibility were apparent.

Objective 4: Field validation and testing: This has not been undertaken yet. The investigators
propose a change from the original workplan: to test the susceptibility of dominant strains of 7.
tubifex from tributaries to Yellowstone Lake and the Yellowstone River that were previously
confirmed as M. cerebralis negative. They will then incorporate these data into a risk assessment
for negative tributaries to Yellowstone Lake.

Southwest regional risk assessment for whirling disease in arid and semi-arid lands: Arizona,
Colorado, New Mexico, and Utah. Colleen Caldwell, New Mexico State University Cooperative
Fish & Wildlife Research Unit (interim progress report).

The goal of this project is to develop a spatially-explicit risk model that will allow managers to
assess the risk of whirling disease exposure and establishment within watersheds of interest. To
meet this goal the investigators are characterizing the incidence and severity of M. cerebralis at a
broad regional scale by compiling and analyzing environmental variables associated with M.
cerebralis prevalence that include the distribution of 7. tubifex, and distribution and stocking of
native and non-native salmonids. Working with cooperators in Utah, New Mexico, Arizona,
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Colorado, Nevada and Wyoming, they have identified critical factors for mitigation or
prevention of whirling disease. They’ve obtained spatially explicit occurrence, population, and
age class data on native trout (Bonneville cutthroat, Colorado River cutthroat, Rio Grande
cutthroat, Apache trout, and Gila trout). Other data shared by state agencies concern 7. tubifex
distribution, abundance and lineage (to establish areas of host overlap); waters tested for M.
cerebralis; occurrence, population, and age class data of non-native trout where their range
overlaps native trout populations and where disease testing has been initiated (to delineate
parasite sinks and vectors for parasite transmission and location and co-occurrence of non-native
trout species); watershed-specific data on organic input, beaver ponds and other landscape
features that act as sediment sinks and effect on sedimentation rates; data on fish migration
barriers and measures of barrier integrity; data on other potential hazards, such as public stocking
sources, stocking rates, potential illicit introductions, and proximity to private ponds, roads, trails
and recreation sites. Data providers were also requested to provide metadata for the submitted
data. Public datasets concerning topography, hydrology, meteorology, land ownership, water
quality and road networks have also been downloaded and integrated into the risk assessment
framework.

As data arrive and are incorporated into the database, the conceptual model undergoes continued
updating. The researchers have developed a spatially-explicit regional map depicting disease
sources, supporting habitat, and native species distribution within each sub-region. They have
initiated the risk ranking process and developed preliminary models for exposure, establishment,
and consequences for sub-region watershed analysis. During 2008 they will calculate risk for
each scenario for the sub-regions; evaluate the uncertainty and sensitivity of the models; generate
testable hypotheses and validate model outcomes; and communicate the risk assessment results
to stakeholders.

An ecological assessment of large-scale spatial and temporal patterns of whirling disease risk
and salmonid population response. Billie Kerans, Montana State University (interim progress
report).

A perplexing problem posed by whirling disease has been the wide variation in fish population
effects from the disease. Some data sets are now sufficiently large over space and time to allow
for in-depth analysis of how the parasite spreads within and across watersheds and the long-term
impacts of the disease on salmonid populations. The working hypothesis of this project is that
establishment and proliferation of the parasite as measured by disease risk correlates with
salmonid population dynamics, and the correlations vary in space and time in relation to parasite
spread and environmental risk factors such as water velocity and temperature, and level of
disturbance in a watershed. The specific objectives of the project, and results to date, are as
follows.

1) Develop a technical synthesis of the “state-of-the-science” of whirling disease. This is
underway. The synthesis places whirling disease into the context of other emerging aquatic
infectious diseases, discussing the scientific response to disease outbreak as a potential model for
other aquatic infectious disease research, and focusing on major research findings rather than
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exhaustively compiling all available research results. The current draft report categorizes the
major research findings to date so they can be integrated into a risk assessment approach.

2) 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. The site for this
comprises eight Montana watersheds in which data on fish populations, whirling disease and
stream environmental factors have been collected over many years. The investigators examined
temporal and spatial patterns of disease severity in rainbow trout fry exposed in sentinel cages
within and among these drainages. When sentinel cages were first deployed in Montana rivers,
several were already positive for whirling disease. To model the spread of the disease, the team
built a logistic regression for the response: proportion of cages showing high infection (defined
as half or more of the caged fish having histology score of 3, 4, or 5) based on the predictor:
time. The logistic regression is able to estimate when individual rivers became 50% infected, that
is, when half the sites are predicted to have a high infection. Water temperature data were
available for many of the sites, but including temperatures did not improve the fit of the model.
Biotic features the team is examining include oligochaete assemblage structure, abundance, and
genetic structure and infection prevalence of 7. tubifex populations. Sixteen subbasins (eight
each whirling disease positive and negative) were selected to assess the relationship between
disease prevalence and lineage composition and infection prevalence of 7. fubifex. Subbasins
(i.e., the entire area draining into one sentinel cage location) within basins were selected such
that the collections were independent of each other and paired subbasins were of similar size.
Most subbasins had 5-8 years of sentinel cage data. Preliminary statistics indicate that subbasin
area is not correlated to infection scores.

3) Examine fish population dynamics before and after the invasion of M. cerebralis.
Considerable time and effort has been expended in acquiring the population datasets and
integrating them into a compatible format. The team has re-analyzed population abundance data
using a broad suite of competing models that allow for heterogeneity in capture probabilities to
better ensure that abundance estimates are unbiased and reasonably precise. When all datasets
are complete, a Before-After Control-Impact (BACI) Study Design will be used to assess
population responses to whirling disease across multiple drainages. This analysis will take into
account the most prominent environmental factors, as well.

Papers, Presentations and Theses

Ten papers reporting Initiative-sponsored research were published in peer-reviewed literature in
2007. The citations are tabulated in Appendix D. At least 15 papers based partly or wholly on
Initiative-funded research were presented at the Whirling Disease Symposium in February, 2007
and other venues (there were undoubtedly AFS regional or state conference presentations we
have not identified). At least two theses or dissertations based on Initiative research were
accepted by universities; these are also listed in Appendix D.

National Partnership Board
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Because of the sudden, unanticipated loss of funding for the Initiative, the National Partnership
Board was not convened in 2007. The Board engaged in electronic discussion of a close-out plan
for the Initiative in March and April 2007, and approved the plan devised by the Montana Water
Center and the Steering Committee. This plan is included as Appendix I.

Outreach Activities

Web site (http://whirlingdisease.montana.edu): The Initiative web site is the authoritative
source for whirling disease information on the Internet, and a portal to all other sites. It is the
primary outreach vehicle for the Initiative. In 2007 static maps of the distribution of the disease
in five western states were compiled and mounted on the site. The online bibliography was
augmented, and it now contains more than 700 references searchable by title, author, keyword,
and year of publication. When possible, full text reports and articles are made available for
download from the site. These include all the final research reports generated by the Whirling
Disease Initiative from 1997 through 2005, and the individual abstracts from the annual Whirling
Disease Symposia (1997-2007).

White paper: 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 publication was planned as an update to the original Trout Unlimited
publication of 1999. Since that time, there has been an explosion of knowledge concerning the
disease and its effects, and crafting this paper turned out to be a gargantuan effort. It was not
completed in 2007. A draft has been completed, and reviewed by two program staff members
and a fisheries professor. The authors are currently making changes in line with the reviews, and
publication is planned for summer 2008.

Newsletter: The Initiative newsletter was a quarterly publication distributed by mail and e-mail
to a national audience of more than 1000 researchers, managers, and interested members of the
public. Newsletters were distributed in February and May 2007. It is not anticipated that any
more newsletters will be produced.

Brochures: Approximately two thousand copies of the general whirling disease brochure
developed by the Initiative in 2006 were distributed nationwide in 2007.

Individual Assistance: The Outreach Coordinator responded to many requests for information
concerning whirling disease. Notably, the disease (as M. cerebralis DNA) was detected in
Alaska for the first time in 2007, and the Coordinator spent some time responding to the
associated requests for biology information, management studies and publications. There was an
outbreak of whirling disease in rainbow trout in two Maryland hatcheries, and this too resulted in
a number of requests for information.

Documentary Film: In 2006 the Initiative oversaw the production of the 26-minute
documentary film Black Tale: The Whirling Disease Invaders. In 2007 several hundred DVD
copies of the film were distributed nationwide, and it was screened at natural-history film
festivals in Alaska and Colorado.
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Interactive Mapping Project: Throughout 2007, Initiative personnel and outside collaborators
worked to depict the North American distribution of M. cerebralis via a web-based, interactive
interface. By the end of 2007, up-to-date maps were complete for Idaho, Montana, Wyoming,
Colorado and Utah. Mapping was underway for California, New Mexico, Arizona, New York
and Maryland. The data for these maps come from state fish and game agency personnel, who
have been generous with their time and resources. The maps can be accessed from:
http://whirlingdisease.montana.edu/about/map3.htm

Oral and Poster Presentations: Outreach presentations were made at the Whirling Disease
Symposium, February 12 in Denver, the Western Native Trout Initiative meeting in Salt Lake
City on March 14, 2007, and the Idaho chapter AFS meeting.

The Outreach Coordinator resigned from Montana State University in summer 2007 and was not
replaced.

Whirling Disease Data Repository

Until 2005, the Whirling Disease Initiative did not have a formal data submission and use policy,
so researchers were not asked to submit research data or metadata at the end of their funding
period. 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 tool for fisheries managers working on whirling
disease or for researchers investigating similar disease epidemics.

Between January 2005 and September 2007 the Initiative employed a project manager to collect
WDI-funded data and oversee construction of a repository of metadata and datasets. She was a
staff member of the Big Sky Institute at Montana State University, and collaborated with
colleagues there as necessary. Her duties included: investigation of potential web sites where
data could be served, data mining and assembly; metadata development; identification of
database structure and overall needs; establishment of the database, internet interface, and
access; and ongoing project support to the Montana Water Center.

In 2006 the Initiative established a formal data submission and use policy. Data Submission and
Use Guidelines were written, approved by Montana State University Legal Counsel and
publicized as a new requirement in the November 2005 RFPP and March 2006 RFP. PIs on the
six projects that began in 2006, the last projects of the Initiative, are required to abide by this
policy, which includes guidelines and requirements for data and metadata submission, and
requirements and restrictions for data access and use (see Appendix J).

Final site design was completed in January 2007, and the data repository was publicly launched
on January 31, 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 Montana Water
Center’s server, administered by the Burns Technology Center.
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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 2005

Search projects by keywords, PI, or funding period

Limit searching to projects with metadata and datasets

View metadata for datasets (including comments from PIs 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.
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Plans for 2008

Research

Three research projects will go forward in 2008, plus manuscript preparation based on state-
collected fish and disease data:

Myxobolus cerebralis risk to Yellowstone cutthroat trout related to variation in T. tubifex
abundance and susceptibility (Billie Kerans, Montana State University) will be
completed in late 2008.

Southwest regional risk assessment for whirling disease in arid and semi-arid lands:
Arizona, Colorado, New Mexico, and Utah (Colleen Caldwell, New Mexico State
University Cooperative Fish & Wildlife Research Unit) is currently scheduled to
conclude in September 2008, but is expected to be extended through December 2008.

An ecological assessment of large-scale spatial and temporal patterns of whirling disease
risk and salmonid population response (Billie Kerans, Montana State University) is also
currently scheduled to conclude in the fall, but will need to be extended through the end
of the year or possibly further.

Whirling disease impacts on trout populations of the Upper Madison River is a data
analysis effort being conducted by E. Richard Vincent of Montana Fish, Wildlife and
Parks, with funding from MFWP, the Whirling Disease Foundation and the Initiative.
Vincent is examining 30 years of data on rainbow and brown trout, water temperature
and streamflow, plus whirling disease incidence and severity, to attempt to learn how the
advent of the disease has altered trout populations against the backdrop of changing
environmental factors (including severe drought). He expects to submit a manuscript for
publication in a peer-reviewed journal in summer 2008.

Outreach

In collaboration with the Big Sky Institute and state fishery-management agencies, the Water
Center will continue to develop the state-by-state incidence maps of whirling disease, in both
interactive and static form. Maps for Maryland, New York, Arizona and New Mexico will be
added. If resources allow, California incidence will also be mapped.

In 2008 there will be a number of updates and additions to the Initiative web site, including:

New published resources will be added to the online bibliography, starting with abstracts
from the February 2008 Whirling Disease Symposium. The publications listed in
Appendix D that are available in electronic form will be added, as will other Initiative-
generated reports, as they become available.

Research project summaries for the years 2005 onward will be added.
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* The Frequently Asked Questions pages will be augmented, based on questions the Water
Center has fielded from fishery managers, anglers and the media.

In collaboration with Trout Unlimited and the Whirling Disease Foundation (Now a subsidiary
of Trout Unlimited), we’ll complete, publish and distribute the Whirling Disease White Paper.

Data Repository

No further funding is available for a Big Sky Institute database manager to work with
investigators to add their data and metadata to the data repository. However, the seven 2006
grantees are contractually obligated to submit their data, and it is a fairly onerous process. Dr.
Bartholomew has added her data to the repository. Insofar as possible, in 2008 Montana Water
Center personnel will work with the other six investigators to upload data and metadata from
their projects to the repository.

In Conclusion

The goal of the Whirling Disease Initiative and other research enterprises is to develop a clear
understanding of the disease cycle, the predisposing environmental factors, and methods for
maintaining fisheries despite its presence. Initiative research has made great strides in the first
two areas, and its work now focuses on the last phase of the effort: assembling, testing and
publicizing a toolbox of management methods to support fishery managers as they strive to
maintain fisheries in the presence of whirling disease.

29



Appendices

Appendix A. National Partnership Board of Representatives
Appendix B. Partnership Charter

Appendix C. Whirling Disease Initiative Steering Committee
Appendix D. Initiative-Derived Publications, Presentations and Theses
Appendix E. Initiative Five-Year Plan (revision date January 12, 2007)
Appendix F. Research Project Final Reports

Appendix G. Interim Reports of Ongoing Research Projects

Appendix H. Final Report Review Criteria

Appendix I. Whirling Disease Initiative Close-Out Plan

Appendix J. Data Submission and Use Guidelines

30



