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MEMORANDUM

TO: Fish and Wildlife Committee members

FROM: Kerry Berg

SUBJECT: Presentation on the South Fork Flathead Westslope Cutthroat

Conservation Project

BACKGROUND:

Presenter: Matt Boyer, Montana Fish, Wildlife & Parks

Summary: The South Fork Flathead River drainage contains 355 lakes and

851 S.W. Sixth Avenue, Suite 1100
Portland, Oregon 97204-1348

www.nwcouncil.org

approximately 1,898 miles of stream habitat. This drainage was isolated
from the mainstem Flathead River by the construction of Hungry Horse
Dam in 1952. The newly created reservoir and the remaining South Fork
Flathead River maintain a unique assemblage of native fish such as bull
trout, mountain whitefish, pygmy whitefish, westslope cutthroat trout and
suckers. Within Montana, the South Fork watershed comprises more than
half of the remaining interconnected populations of genetically pure
westslope cutthroat trout, a species that has declined to less than 10% of
its historic range due to habitat degradation, and hybridization and
competition with introduced fishes. Yet, even within this cutthroat trout
stronghold, historic stocking of headwater lakes and the downstream
movement of nonnative rainbow and Yellowstone cutthroat trout has led to
the spread of hybridization and the gradual loss of locally adapted gene
pools in native westslope cutthroat populations.

To protect the legacy of this native trout and the fishery it supports, more
than 10 years ago biologists with Montana Fish, Wildlife, and Parks and
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Steve Crow
Executive Director
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Relevance:

the US Forest Service implemented a landscape scale conservation
strategy to preserve westslope cutthroat in the South Fork Flathead
watershed. The goal of this effort was to remove the sources of nonnative
trout from 21 headwater lakes where hybridization is occurring and
reestablish native westslope cutthroat trout populations. To achieve this
goal, biologists used the piscicide rotenone to eradicate the current fishery
in order to restock it with native cutthroat. The first two lakes associated
with this project were treated with rotenone during the fall of 2007. With
the treatment of Sunburst Lake this year, the project is coming to a
successful conclusion.

This project is funded by BPA through the Council’s program via the
Hungry Horse Mitigation Habitat Restoration project (1991-019-03). The
Council’s Fish and Wildlife Program calls for preventing the introduction of
non-native and invasive species in the Columbia River Basin, and
suppressing or eradicating non-native and invasive species. In the
resident fish strategy the program also calls for the protection and
mitigation of native fish populations.
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Presenter
Presentation Notes
Madame chair, members of the committee, thanks for the opportunity to provide an update on a WCT conservation project that FWP, the Forest, and Bonneville began implementing a decade ago and, I think, represents one of the collective successes that have been achieved in the Columbia Basin through Council’s Fish and Wildlife Program.

Like any good conservation success story there’s some history and people involved that helped bring us to where we are today.  One of these people was biologist Dick Vincent whose research in the late 60’s showed that it was instream flows and habitat quality, NOT hatchery stocking, that determined trout abundance in the Blue Ribbon Madison River fishery.  These results were highly controversial at the time but they were correct and influential in shaping MT’s management policy and emphasis on wild trout fisheries.

Another person was Joe Huston who was a local biologist here in Libby and Kalispell.  Joe was way ahead of his time in recognizing the importance of genetics in native trout management.  His interests here also helped initiate and foster a strong collaborative partnership with Fred Allendorf and Robb Leary, two of the world’s leading experts on wild trout and conservation genetics at the University of MT.
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Presentation Notes
His interests here also helped initiate and foster a strong collaborative partnership with Fred Allendorf and Robb Leary, two of the world’s leading experts on wild trout and conservation genetics at the University of MT.

This photo is from a sampling trip in Glacier where they were collecting some of the first cutthroat trout genetic samples within the Flathead subbasin.
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MFWP fisheries crew, South Fork Flathead, circa 1990



Presenter
Presentation Notes
But most important to bringing us to where we are today with this project is this group of fisheries cowboys, who more than 25 years ago started the baseline surveys to document WCT distribution and genetic status in the South Fork Flathead drainage.

Many of you know and have worked with Brian Marotz, who’s shown in the center of this photo.
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Presenter
Presentation Notes
Causes of these declines include habitat degradation and fragmentation, in some parts of their range livestock and redd trampling are an issue and over much of their range competition and predation from introduced fishes present significant challenges. 
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Rainbow trout: world’s most widely “A fascinatiog story”—james Prosek
introduced fish

How Rainbow Trout Begulled America and Overran the World

ANDERS HALVERSON
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Presentation Notes
But the principle reason for the decline of WCT is hybridization with nonnative RBT, the world’s most widely introduced fish and one that has been stocked on 6 of 7 continents on this planet.  For an interesting read on this subject and how fisheries management paradigms have changed through time I recommend this book by Anders Halverson who did a lot of the historical research for this book as part of this dissertation at Yale.


Pack string with a load of fish for the high country.
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The root of this issue can be traced back to a utilitarian approach to fisheries management and long standing stocking programs aimed at creating angling opportunity.


Westslope Cutthroat Trout
and
South Fork River Basin

Montana

Legend

- Predominately pure interconnected WCT populations with non-natives absent or manageable
South Fork Flathead River Basin: 50% of Interconnected WCT

[ | WCT Historic Range
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South Fork Flathead River
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Presenter
Presentation Notes
Although the South Fork was regarded as a stronghold for WCT there were looming threats from nonnative RBT and YCT that were stocked in historically fishless headwater lakes between 1920-1960.

Orient audience to the drainage.


Downstream expansion of hybridization
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Presenter
Presentation Notes
All of these lakes have outlet streams and through time RBT and YCT were progressively moving downstream and hybridizing with aboriginal WCT populations.


Objective: restore and protect
native westslope cutthroat trout
fisheries by removing sources of
Introduced trout in 21 headwater
lakes.




Fish removal methods

Angling
Barriers
Explosives
Genetic swamping
Gill netting
Seining
Trap nets
Electrofishing
Sterile tiger muskies
Piscicide


Presenter
Presentation Notes
Methods or alternatives considered during the development of the EIS ran the full gamut of techniques known to biologists for removing fish from waterbodies.  In the end the proposed alternative was to use piscicides…




Presenter
Presentation Notes
That would be applied with a variety of tools and techniques depending on the type and size of the waterbody


Genetic swamping
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Presentation Notes
And in certain situations genetic swamping where large numbers of genetically pure wct are stocked annually on top of the existing nonnative trout population and with time these fish hybridize and compete with the nonnatives, increasing the proportion of native westslope genes in the population to 99% or greater.


Genetic swamping




Genetic swamping
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Presentation Notes
This proposal hardly went unnoticed by the public and the discussion and controversy surrounding it received significant media coverage.


Issues

Endangered Species Act

Effects on non-target species (birds, amphibians,
InSects)

Fish toxins

Motorized equipment in wilderness

Angling opportunity

Mysis shrimp (i.e., agency mistake realized in
hindsight and unforgiven by public)

Outfitter impacts

Wilderness values

Fishless lakes

Grayling in Handkerchief Lake

Removing angling limits before treatment
Use of horses and mules

Pre- and post-treatment monitoring


Presenter
Presentation Notes
I won’t go into detail on all of the issues that this project raised but some of the biggest ones were what efforts like these might mean for the future conservation status of WCT which were under petition for ESA listing at the time, environmental and health concerns related to the use of piscicide, effects on wilderness character, and economic impacts to outfitters and guides who bring anglers to fish these lakes and streams.


Lakes with hybrid trout

- Black (2007) - Koessler* (2014)
- Blackfoot (2007) - Handkerchief (2016)
- Lower Big Hawk (2008) - Sunburst* (2017)
- Clayton (2009) - Upper and Lower Three
- Margaret (2009) Eagles
- Wildcat (2010) - Pilgrim
- Necklace Chain of Lakes* - Pyramid*
(2011) - George*
- Lick* (2012) - Woodward*

- Lena* (2013)
denotes genetic swamping

*located in Bob Marshall
Wilderness


Presenter
Presentation Notes
After several years in the design and public review phases, the project was implemented in 2007.
Since that time we’ve used the concept of adaptive management to chemically remove nonnative trout from 16 lakes and resume swamping, or annual stocking of WCT, in an additional 6 lakes.



Keeping all the pieces...

amphibians

INSects plankton

Fried et al. In revision. North American Journal
of Fisheries Management

Schnee et al. In prep.
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Presentation Notes
An important component of this project is extensive pre-and post-treatment monitoring of the aquatic community to track the response of nontarget species such as amphibian, zooplankton, and insects.  The data from this monitoring indicate that these populations are effected to some degree immediately after rotenone treatment, but recover to pre-treatment conditions within a year or two.  This is a critical thing to document and publish in the literature because it would be entirely counterproductive if the use of rotenone was having a lasting effect on the very prey base of the fish you’re trying to conserve.
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Presenter
Presentation Notes
An additional consideration when working at a landscape scale is conservation of genetic diversity in WCT which is the raw material for these populations to adapt to changing environmental conditions.

South Fork Flathead drainage:  1681 square miles

Bob Complex is 3,770 square miles

South Fork Flathead is 1/3 the size of the entire Willamette Basin.

Willamette valley = 3,438,000 acres


Population genetic structure

G et

Strong genetic divergence among populations
(Allendorf and Leary 1988, Taylor et al. 2003, Drinan et al. 2011)
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Presentation Notes
One of the important contributions from genetics to fisheries science has been an improved understanding of the population genetic structure of many fish species.  And by understanding how genetic variation is partitioned across the landscape we can make better investments of conservation resources on the ground.  
Thinking about WCT, this species represents a situation of strong genetic divergence among populations.



Geographic proximity often does not predict genetic similarity

Many WCT alleles exist in only a few populations but are common where they occur
(Allendorf and Leary 1988)
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Presentation Notes
And what we find is that geographic proximity often does not predict genetic similarity.  And many alleles exist in only a few populations but are common where they occur.

The take home message from all of this is that…“Conservation of the genetic diversity in westslope cutthroat trout will require ensuring the continued existence of many populations throughout its range”
Allendorf and Leary  Cons. Bio. 1988




Canis familiaris

s, 295 »

Oncorhynchus clarkii lewisi
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Presentation Notes
To help provide some context, within the domestic dog, genetic differences among breeds account for about 20% of the total variation within that species.

For WCT, genetic differences among populations across its range account for more than 30% of total genetic variation within the species…and just think how different dog breeds are from one another in terms of their size, endurance, tolerance to extreme temperatures, temperament, etc.




South Fork Flathead WCT
Donor Populations

QuintonkoD/

Creek

Youngs Creek
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So in the South Fork Flathead drainage we’ve used 4 local and genetically distinct donor populations of wct thus far to restock lakes after nonnative trout have been removed.


Use of local WCT stocks for genetic conservation

nEwL

In 9 yrs. of collections > 90% survival from wild to hatchery
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Presentation Notes
And to give you an idea of what this process looks like, many of these sites are within wilderness so fish are captured by hook and line or electrofishing and held in stream side live cars until we’ve captured a couple hundred juvenile fish.  They are then loaded into bags with water, ice, and oxygen and placed in cooler panniers on the side of a mule for transport down the trail anywhere from 10-25 miles back to the trailhead where we meet the hatchery truck that takes them to Sekokini Springs wct conservation facility where these juveniles are raised for 1-2 years until they reach maturity and are spawned to produce fry for restocking the lakes.


» =t

Hatchery v. Wild Environments

%t Similarities Differences
~ - Water - Diet
- Photoperiod - Density

" - Substrate
- Temperature
- Flow regime
- Inter-specific

competitors

from: Waples 1999 Fisheries
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To state the obvious, there are a few similarities and many differences between hatchery and wild environments.  Therefore, the selective regime experienced by hatchery fish differs in many important respects from that experienced in the wild.
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Factors that lead to genetic change In
cultured populations

1. Intentional or artificial selection for a : FEED THE Fioh: 5¢

desired trait (eg. growth rate, body size) S HIEES 0 |
B0 PROIIDE CHANGE
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2. Selection resulting from nonrandom
sampling of broodstock

3. Unintentional or natural selection that
occurs in the hatchery environment

Campton AFS Symposium 1995
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As a result, some degree of genetic change while fish are in the hatchery is inevitable and Campton identified 3 factors that lead to genetic change in cultured populations.

The third factor can also be described as a temporary relaxation of selection during the culture phase that otherwise would occur in the wild
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Clint Smith MS Thesis 2011
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Once these fish arrive at Sekokini Springs the primary goal becomes maintaining genetic variation and wild traits, as opposed to meeting some target number of hatchery fish for stocking.  So everything that is done at the facility, from making the parent crosses to rearing the embryos, to raising the fry, is done with the intent of maximizing the effective population size to maintain genetic diversity and minimize artificial hatchery selection.
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The fry are then transported either by helicopter or pack string to restock the lakes to create self sustaining conservation populations and fisheries for wct.


Martin Creek

Upper Camas Creek Lakes

i South Fork
.:. ; Flathead River
®. Lakes

Liberty Creek

Sources: Esni, DeLorme, USGS, NPS, Sources: Esri, USGS, NOAA

Future westslope
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So as conservation work in the South Fork Flathead wraps up we’ve begun working with our partners to identify additional high impact and cost effective opportunities to advance native trout conservation.

And in the near term we’ve begun assessing the feasibility of restoration projects on Liberty Creek with our mitigation partner CSKT, are conducting surveys in the Camas Creek Drainage with Glacier National Park, and Martin Creek with the Flathead National Forest.
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So, to wrap things up, it’s a real honor and pleasure to work with such a devoted and talented group of fisheries professionals who are passionate and take their work seriously…
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But don’t forget to have some fun and smile along the way!


Sunburst Lake, September 2017
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More recently, our fisheries family has grown to include staff from Parks Canada and Alberta Environment and Parks who have volunteered on a couple of our projects to get experience as they begin to develop similar types of plans for wct conservation in places like Banff and the Crows Nest Pass.

So there’s this synergy that’s occurring to share knowledge and experiences that will end up expanding our own ability to do good things for native trout conservation.
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Presentation Notes
And with that, there are a lot of individuals, groups, and agencies to thank for their participation and support in this work.  It truly has taken a village to complete this project.


South Fork Flathead westslope
cutthroat trout conservation program ®x
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Presentation Notes
Madame Chair, if there’s time I’d be happy to answer questions or entertain discussion.
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