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Welcome to the Symposium, to Kelowna, & to BC, all!

We thank the Okanagan people for welcoming us on their
traditional territory.

Chairs of this session:

Dr. Nikolaus Gantner, BC Ministry of FLNRORD, Prince George, BC
Shawna Warehime, Eastern Washington University, Cheney, WA
Rachel Chudnow, UBC Fisheries Centre, Vancouver, BC

Char of this session:
Salvelinus confluentus
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Why hold a Bull Trout symposium?

e Bull Trout (BT) are federally listed with some level of
conservation concern throughout their range.

 Environmental and anthropogenic stressors pose i ...
threats to BT in British Columbia and Washington. S ¥

« Climate change is one major stressor, as water
temperature is often the most important
environmental parameter delineating BT distribution.

 Land use practises (hydro, forestry and fisheries
management practises) can further affect BT
populations directly and indirectly.
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The goals for today:

1. share lessons learned and success stories from the past
2. discuss future strategies to assess and manage BT.

Format for our Symposium:

5 x 20 min presentations, includes time for Q&A

Contributions from BC Ministry, BC Hydro, Yakima Nation, &
academia (UBC)

Contributors asked to keep to the allotted time...
5 min ‘wink’, 1 min ‘warning’, 0 min ‘hook and tackle’
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Contributors this afternoon....

Title

Climate change influence on Upper Fraser
Watershed and Bull Trout habitat

Bull Trout in the Yakima basin: a proposal to
prevent future declines

Predator-prey interactions between Bull
Trout and juvenile Sockeye Salmon in Chilko
Lake, British Columbia

Evaluating the effectiveness of fish passage
operations for resident Bull Trout at a flood
storage dam in Southeastern British
Columbia

Hierarchical bayesian meta-analysis to
characterize cross-population variation in the
stock-recruit relationship for Bull Trout
(Salvelinus confluentus)

Presenter

Nikolaus Gantner

Todd Newsome

Nathan Furey

Katy Jay

*Rachel Chudnow

Affiliation

BC Ministry of
Forest, Lands,
Natural Resource
Operations and Rural
Development

Yakama Nation

University of British
Columbia and
University of New
Hampshire

BC Hydro

The University of
British Columbia
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Climate Change Influence on Upper Fraser Watershed
and Bull Trout Habitat

Nikolaus Gantner!, Vanessa Foord?, John Rex?, Sean Barry?,
Susanne Williamson3, lan Spendlow?!, and Ray Pillipow?*

Fisheries Team, BC Ministry of Forest, Lands, Natural Resource Operations and Rural Development
(FLNRORD), Omineca Region, Prince George, BC

°Research and Stewardship Team, BC Ministry of FLNRORD, Omineca Region, Prince George, BC
2BC Ministry of the Environment and Climate Change Strategy, Omineca Region, Prince George, BC
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Omineca 7A
~130,000km?

Fraser River headwaters
~700-1300 rkm from Pacific

Alberta

Three BT life histories

e Resident

e Fluvial

o Adfluvial
Chinook salmon (1200 rkm) |
Sockeye salmon (900 rkm) Vancourer\_ ' \\\aiand

Pacific ocean '
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* Pacific and Arctic populations

 Moderate/slow growth

e Max age ~15 yrs

o Age at maturity ~7 yrs

o Adfluvial, fluvial, resident life
history forms

e Highly mobile

e Spawn at high elevation (1000m)
ground water streams. - 45 vOmmeca"Reglon 7A .

e Highly vulnerable to exploitation
e Catch & release, retain 1 >50cm from lakes
* Vulnerable to habitat and temperature changes



Presenter
Presentation Notes
Bull Trout
Wrapping up a movement analysis on Nechako/Upper Fraser BT, genetic stock structure, and monitoring redd abundance. Completing trend monitoring in Peace Williston as longest dataset with index reaches.

Moderate/slow growth
Lifespan ~ 15-20 yrs
Age at maturity ~7 yrs
Adfluvial, fluvial, resident life history forms
Highly mobile 
Spawn at high elevation, ground water streams.
Highly vulnerable to exploitation
Vulnerable to habitat and temperature changes

Regional Regulations:
Region 7A: Bull Trout = Catch & Release in streams / 1 retention (30-50cm slot from lakes) Oct 16th – Aug 14th (i.e. C & R Aug 15th-Oct 15th)
	Waterbody specific regs – Goat River “sanctuary” no fishing U/S of McLeod Cr confluence Sept 1-June 30

Bull trout  are a moderately slow growing fish that are very aggressive, highly mobile, and need very specific environments to spawn.

Aggressive =  highly exploitable when they occur in congregations (Staging, spring feeding areas).

Mobile = difficult to assign a stock or population to a distinct waterbody when there is open access to other waterways (e.g. Goat River bull trout migrate 500+ km to and from spawning areas). Needs to understand stock structure at overwintering areas that support fisheries, avoid retention fisheries on spawning streams, create area and seasonal closures to protect vulnerable periods (staging, spawning).  

Habitat Requirements  = Require cold water, ground water  spawning areas (leads to the need to protect habitats, to identify closure areas, and to consider variable recruitment patterns)

Also hybridize with Brook Trout ( a species that we stock).

In the absence of lake trout they are the top predator in an ecological system and thus have to be managed with this in mind.

Omineca Angler Preference Survey: 38% of respondents- prefer rivers and 32% streams; 39% (99/251) fished for BT summer and 13% (32/251) in winter.
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BC’'s Bull Trout conservation.....

1994 Bull Trout are Blue Listed by the BC Conservation
Data Centre, considered a

“Species of Special Concern”

» |dentified wildlife management strategy includes Bull Trout
2011 Provincial management planning & COSEWIC

develops national BT conservation status update.

* Information synthesis and risk assessment for BC Bull Trout
(Hagen and Decker 2011)

* National BT assessment produced (COSEWIC 2012)
DUS “Pacific populations - NOT AT RISK”

2013 expert workshops held provincially.
« BT management plan for BC (Pollard et al. 2015)
« BT management model introduced (van Poorten et al. 2015)


Presenter
Presentation Notes
The BC Government first identified bull trout as a species warranting special management and monitoring in 1994, with the addition of bull trout to the Conservation Data Center’s “Blue List of Species of Special Concern” and the preparation of the “Strategic Plan for Conservation and Management of Char in BC” (BC Environment 1994). Although declines in BC’s char populations were strongly suspected prior to 1994, the listing and development of a management strategy for char were considered precautionary and designed to “avoid the extirpation of stocks and the costly recovery plans necessitated elsewhere” (BC Environment 1994). 

BT management planning process began around 2010, when COSEWIC identified need for a conservation status update for BT nationally. The individuals involved were Eric Taylor at UBC, Sue Pollard (then with MOE), and John Post (University of Calgary). 
To facilitate the COSEWIC status update, John Hagen and Scott Decker contracted to produce an information synthesis and risk assessment for BC Bull Trout (Hagen and Decker 2011). 
Subsequent national assessment for COSEWIC produced in 2012 “Pacific population - NOT AT RISK”

A week of BT management planning took place at UBC in 2013, with regional biologists contributing, and a Bull Trout management plan for BC was created (Pollard et al. 2015).
EXPAND ON MANAGEMENT PLAN HIGHLIGHTS!!!!!
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Regional management “metapopulation concept”

2011-2016 Bull Trout distribution
evaluations mid-upper Fraser

e Spawner abundance: Redd counts =
 Movements of fluvial BT from upper |
Fraser streams
« 150 radio tags in natal systems 3
« 350 PIT tagged in key-
overwintering locations
e Otolith microchemistry (ongoing)



Presenter
Presentation Notes
Regional BT management Strategy (Clarke and Zimmerman 2005) is based on the metapopulaiton concept (Reiman and McIntyre 1993):
Populations comprised of spatially explicit entities that are interconnected to allow for gene flow amongst populations.
Sub-populations need to be identified and protected across the landscape to maintain population health as a whole. 

2017 Bull Trout Management Plan for the Middle and Upper Fraser River Watershed is intended to be a rolling out of the provincial management plan at the regional scale with intent to be consistent with the provincial management plan. 
The scope of potential issues/studies in the upper Fraser plan is large, but some prioritization has been initiated. 

Bull Trout Management Model. The Provincial Bull Trout Management Plan (Pollard et al. 2015) identifies the Bull Trout Management Model (BTMM; van Poorten et al. 2015) as a tool for predicting “the effectiveness of various fishery management tactics on population abundance and productivity” (Pollard et al. 2015). The model, which was designed in 2012 at workshop on adaptive management attended by MFLNRORD Bull Trout biologists, is comprised of several components describing the population, habitat and fishery: life history (growth, maturity and survival); fishery (catchability, effort response and harvest affinity); habitat alterations, and regulations (van Poorten et al. 2015). Despite the stated role for BTMM in the Provincial Bull Trout Management Plan, it is similar in its potential scope of potential application to CEAT, which includes assessing the effects of habitat changes. For most applications in the middle and upper Fraser River watershed, it is likely to be preferable to CEAT because of several important strengths. These include:
(i) BTMM parameter inputs are set at base values, but can be modified in a highly-accessible Microsoft Excel user interface to incorporate local population data or otherwise define a population of interest.
(ii) BTMM can potentially be used as the quantitative core for integrating the effects of both fishing mortality and habitat alterations (which may be estimated using other assessment methodologies).
(iii) The model can simulate forward in time to see how the population is expected to respond to regulation or habitat changes.

The highly-accessible and flexible nature of BTMM is likely to prove attractive to fisheries and habitat managers in MFLNRORD. BTMM encourages adaptive management for Bull Trout populations, because the model enables managers to identify potentially viable starting points for regulations. The model also encourages efforts to acquire key monitoring data in sub-basins of the middle and upper Fraser River watershed, because BTMM provides a ready-to-go platform for incorporating the information and putting it to work.
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FLNRORD redd count data

Example: Goat River 2001-2016
Trend through ~1 BT generation

100 -

a) Upper Goat River
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Regional management “metapopulation concept” (con’t)

OTHER

2011-2016 Bull Trout distribution 2%\
evaluations mid-upper Fraser

McGregor
McKale 13%

* DNA of Nechako overwintering BT 8%
suggests mixed stock

e Concurrent BT modelling by UBC
-> Risks and trade-offs of sustainable - ot
fishing options 2% 31%

Taylor et al, in prep

Rachel Chudnow — this Symposium
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Regional BT management Strategy (Clarke and Zimmerman 2005) is based on the metapopulaiton concept (Reiman and McIntyre 1993):
Populations comprised of spatially explicit entities that are interconnected to allow for gene flow amongst populations.
Sub-populations need to be identified and protected across the landscape to maintain population health as a whole. 

2017 Bull Trout Management Plan for the Middle and Upper Fraser River Watershed is intended to be a rolling out of the provincial management plan at the regional scale with intent to be consistent with the provincial management plan. 
The scope of potential issues/studies in the upper Fraser plan is large, but some prioritization has been initiated. 

Bull Trout Management Model. The Provincial Bull Trout Management Plan (Pollard et al. 2015) identifies the Bull Trout Management Model (BTMM; van Poorten et al. 2015) as a tool for predicting “the effectiveness of various fishery management tactics on population abundance and productivity” (Pollard et al. 2015). The model, which was designed in 2012 at workshop on adaptive management attended by MFLNRORD Bull Trout biologists, is comprised of several components describing the population, habitat and fishery: life history (growth, maturity and survival); fishery (catchability, effort response and harvest affinity); habitat alterations, and regulations (van Poorten et al. 2015). Despite the stated role for BTMM in the Provincial Bull Trout Management Plan, it is similar in its potential scope of potential application to CEAT, which includes assessing the effects of habitat changes. For most applications in the middle and upper Fraser River watershed, it is likely to be preferable to CEAT because of several important strengths. These include:
(i) BTMM parameter inputs are set at base values, but can be modified in a highly-accessible Microsoft Excel user interface to incorporate local population data or otherwise define a population of interest.
(ii) BTMM can potentially be used as the quantitative core for integrating the effects of both fishing mortality and habitat alterations (which may be estimated using other assessment methodologies).
(iii) The model can simulate forward in time to see how the population is expected to respond to regulation or habitat changes.

The highly-accessible and flexible nature of BTMM is likely to prove attractive to fisheries and habitat managers in MFLNRORD. BTMM encourages adaptive management for Bull Trout populations, because the model enables managers to identify potentially viable starting points for regulations. The model also encourages efforts to acquire key monitoring data in sub-basins of the middle and upper Fraser River watershed, because BTMM provides a ready-to-go platform for incorporating the information and putting it to work.
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Bull Trout Core Areas Bull Trout Designated-Watersheds
e 15 putative metapopulations * 51 unique stream networks delineated

Legend
Conservation Status
I C1-High Risk

2 O 1 1 C2-AtRisk
C a ] C3-Potential Risk
I c4-Low Risk
CU-unranked
[] Bull Trout Core Areas
Regional Boundaries
major highway

present

1:2,966.804

0 25 50 100 Kilomete
1 N T T

012825  SOKM Hagen et al. 2017

Hagen and Decker 2011
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The management actions identified in the Middle Upper Fraser Management Plan are of high priority because they address the strategic objectives in the Provincial Bull Trout Management Plan (Pollard et al. 2015) and the MFLNRO Service Plan (see Section 4.2).
 
Acquiring the information required to enable required conservation actions should therefore be the highest priority for a MFLNRO-led monitoring program. However, actions to conserve and restore habitat, improve the sustainability of recreational fishing, and improve the scientific basis for quantitative assessment tools require relatively precise and accurate monitoring data. 

Carefully-designed monitoring studies (USFWS 2008), along with multi-year commitments to data acquisition, will be required to make significant progress over the near-to-mid term (i.e next 5-10 years).
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Regional management
“metapopulation concept”

Key recommendations:

* Priority regional areas to
address information adequacy

 Further need to map/inventory
critical habitat

* eDNA for rapid & widespread
distribution mapping

e Thermal habitat suitability (i.e.
cold water climate shield)

 New Case Study...

HABITAT
ONSERVATION TRUST]|
FOUNDATION
Eull Trout ManagementPlan forthe Middleand Upper Fraser

River Watershed
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Regional BT management Strategy (Clarke and Zimmerman 2005) is based on the metapopulaiton concept (Reiman and McIntyre 1993):
Populations comprised of spatially explicit entities that are interconnected to allow for gene flow amongst populations.
Sub-populations need to be identified and protected across the landscape to maintain population health as a whole. 

2017 Bull Trout Management Plan for the Middle and Upper Fraser River Watershed is intended to be a rolling out of the provincial management plan at the regional scale with intent to be consistent with the provincial management plan. 
The scope of potential issues/studies in the upper Fraser plan is large, but some prioritization has been initiated. 

Bull Trout Management Model. The Provincial Bull Trout Management Plan (Pollard et al. 2015) identifies the Bull Trout Management Model (BTMM; van Poorten et al. 2015) as a tool for predicting “the effectiveness of various fishery management tactics on population abundance and productivity” (Pollard et al. 2015). The model, which was designed in 2012 at workshop on adaptive management attended by MFLNRORD Bull Trout biologists, is comprised of several components describing the population, habitat and fishery: life history (growth, maturity and survival); fishery (catchability, effort response and harvest affinity); habitat alterations, and regulations (van Poorten et al. 2015). Despite the stated role for BTMM in the Provincial Bull Trout Management Plan, it is similar in its potential scope of potential application to CEAT, which includes assessing the effects of habitat changes. For most applications in the middle and upper Fraser River watershed, it is likely to be preferable to CEAT because of several important strengths. These include:
(i) BTMM parameter inputs are set at base values, but can be modified in a highly-accessible Microsoft Excel user interface to incorporate local population data or otherwise define a population of interest.
(ii) BTMM can potentially be used as the quantitative core for integrating the effects of both fishing mortality and habitat alterations (which may be estimated using other assessment methodologies).
(iii) The model can simulate forward in time to see how the population is expected to respond to regulation or habitat changes.

The highly-accessible and flexible nature of BTMM is likely to prove attractive to fisheries and habitat managers in MFLNRORD. BTMM encourages adaptive management for Bull Trout populations, because the model enables managers to identify potentially viable starting points for regulations. The model also encourages efforts to acquire key monitoring data in sub-basins of the middle and upper Fraser River watershed, because BTMM provides a ready-to-go platform for incorporating the information and putting it to work.
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Bowron River Watershed
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Case study: Bull Trout Climate Action project

Study site:
Bowron River Watershed

Objectives

1. Identify areas of potential risk
to BT from climate change

2. ldentify areas of potential
climate refugia for BT

3. Provide science-based advice
to decision makers regarding
management actions

\ : .
\ '{\A,,N._J- . "

Fun fact: mid-1980s “Bowron
Cut”:300-plus-square- T
kilometre-clear cut visible !
from space
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The NorWeST Summer Stream Temperature Model and
Scenarios for the Western U.S.: A Crowd-Sourced Database and
New Geospatial Tools Foster a User Community and Predict
Broad Climate Warming of Rivers and Streams

Daniel J. Isaak ', Seth J. Wenger2, Erin E. Peterson3, Jay M. Ver Hoef4, David E. Nagel?
Charles H. Luce '), Steven W. Hostetler® "), Jason B. Dunham® '), Brett B. Roper?,
Sherry P. Wollrab?, Gwynne L. Chandler?, Dona L. Horan’, and Sharon Parkes-Payne’

p W-ﬂ 10.9
(= * 114 122
Jos o1 “'11 2*114 ?

Sﬂfﬁyﬂ

Fig 9. : A) stream temperatures under Scenario 1 baseline and future deltas, B) Scenario 25
with no sensitivity adjustments

® August temperature {"'C'.I

® August difference (°C)




Ministry of Forests, Lands, Natural Resource Operations
and Rural Development

v' Mean annual air temperature
Increased by 1.3°C through past
100 years and is projected to further
Increase by 3.5°C by 2055.

v' Recently experienced below
average snowpacks coupled with
warm, dry summers - increasing
stream temperatures.

v" Aligns with our Omineca Climate
Action Plan and the ministry’s
Climate Change Strategy

v 4 met stations throughout watershed
v Historical data available (1885-present)

Weather stations

Omineca

& Region

SSSSSS

" Skeena-
Stikine Sou

ooooooooo
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v one of 51 BT - Designated
Watersheds

v Relative proximity to Prince
George.

v Relevant model input data
available.

v 50 air and water temperature
loggers to be deployed this Aug

v' Historical data explored
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Bowron River Bull Trout

v BT presence / absence well documented =
v Not major contributor to Nechako BT é
] i L =)
v |dentify most sensitive areas to stream SN
and riparian air temperature increase. “ /g
v' Inform fisheries habitat, water RN “ Yo%
management, as well as conservation : “;\“‘
- 4 - .
planning and management activities | %
Influenced by future climatic conditions. ok 7
. Ht - '{ “\-.‘ A N
v' Implement watershed-specific forestry - | 1{ R
and riparian management practices to ) {'{& N
mitigate projected temperature increases |

to lower risk of future BT habitat loss. r
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&
PICS Intern

~50 sites
+ electro-fishing




Ministry of Forests, Lands, Natural Resource Operations

and Rural Development

Summary

e Bull Trout in the Upper Fraser are well
studied and a Management Plan was
recently established.

e BT are susceptibility to climate change, yet &
the extent is yet to be determined.

* Modelling stream temperatures to
characterize BT resilience and
susceptibility to Climate Change allows us
to identify optimal management strategies
to mitigate potential risk.

» Results are applicable to conservation of
other salmonids, including Arctic Grayling
across our region.
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