Bull Trout Range-wide Assessment Update Historical Range, Current Status, and Risk: Protocols -  April 1, 2004 (based on Couer d’Alene, Idaho meeting)

An interstate and interagency group of fishery staff, managers, and biologists representing the states of Idaho and Montana, and the U.S. Fish and Wildlife Service, and Forest Service met April 1, 2004 in Coeur d’Alene, Idaho to initiate a range-wide conservation and coordination effort for bull trout (Salvelinus confluentus).  

Discussed how to handle abundance: 1) real estimates or expert opinion on numbers per length and/or 2) relative to habitat potential.  FWS wants to assess conservation actions and impacts and how these two activities affect populations via “threat analysis”.  This type of analysis will be difficult to do through broad-scale assessment.  It can highlight where activities occur, but probably will be hard to assess their effect on population through this broad-scale assessment.  Will require a second tier of analysis to detail effects on individual populations.

The discussion included consideration of conducting a range-wide assessment for bull trout that could include: 1) estimating range that was historically occupied; 2) determining current distribution (by life history and life stage for migratory) and abundance status; and 3) assessing risk using a ranking system approach similar to that proposed by Rieman et al. (1993).  The group discussed using an approach similar to the assessment of westslope, Yellowstone, and Colorado River cutthroat trouts (O. c. lewisi, bouvieri, and plueriticus).  It was recognized that such an assessment would be based as much as possible on data, but expert opinion that is more qualitative would also be used.  

Scale Issue

Will use 1:100,000 hydrography layer with the LLID identifier.  Lakes will be handled as stream segments (LLID with begin and end distances – GIS folks will determine).  Lake occupancy will be handled as stream hydrography distances (can show lakes on maps).  The group decided not to assess abundance data for lakes.

This assessment update will use two protocols for determining data quality and availability.  First, a rating system will be used to indicate the data quality (DQI; Table 1; tables provide codes and look-up descriptors that will be used in the database).  Second, an effort will be made to document source material for all information used in this assessment (Table 2) and a text field will allow entering a citation which details where the information can be found.  

Finally, several issues directly associated with the logistics of keeping data entry consistent and dealing with a consistent GIS database emerged.  The use of 4th level hydrologic units will be for accounting purposes only.  The actual stream layers, either as bull trout mapping units or used to identify discrete populations, will be attributed through a database with the specific information developed during the status update.

Table 1.  Look-up table for data quality index (DQI) for information entered.

	RatingID
	Rating
	GeneticValue
	UseValue = Data source
	PopSurveyValue

	1
	Low - judgment only
	1-9 fish sample
	Judgment only
	Low quality

	2
	Med - some observations
	10-24 fish sample
	Extrapolated from surveys
	Medium quality

	3
	High - many observations
	25+ fish sample
	Extensive samples or monitoring sections
	Good quality


Table 2.  Look-up table for type of source information used.

	SourceCode
	Description

	1
	Judgement

	2
	Anecdotal Information

	3
	Letter

	4
	News Account

	5
	Data Files

	6
	Agency Report

	7
	Published Paper

	8
	Thesis or Dissertation

	9
	Other


This protocol is partitioned into three primary components for conducting this assessment (Refer to assessment flow chart).  First, the historical range that was occupied by bull trout at the time of the first European exploration of the Northern Rocky Mountains will be estimated.  Second, the current distribution, density and genetic status information for bull trout will be developed and displayed on a mapping segment basis.  Lastly conservation populations, either as isolated and meta-populations (networked or connected populations – e.g. interbreeding populations) will be identified and population viability risk, genetic risk and disease risk assessments will be made for each of these populations.  Risk will be assessed at three levels: 1) risk of genetic introgression, 2) risk associated with disease and 3) general population level risk. Risk assessments represent relative determinations indicating a higher or lower level of concern.  The mapping and risk assessments will be completed for all populations, including those associated with lakes (adfluvial), that are maintained by natural reproduction.  

Definitions of terms used for this protocol are provided in italics as they are first used.

Population mapping unit (segment) – each stream, or occupied segment of stream, will be treated as a separate population (stock) mapping unit or segment and connectivity between these segments will determine whether these segments function in terms of an isolate population or as a “metapopulation (connected)”. 

Conservation Populations - those bull trout conservation populations (FWS termed “core”?) having unique ecological, genetic and behavioral attribute of significance.  Conservation populations may exist as isolates or networks of subpopulations. 

Meta-population - infers that interbreeding between subpopulations (population mapping segments) can occur within a few generations (3-15 years).  Also referred to as a connected or networked population. 

Isolated Population - Some populations occupy isolated habitat fragments (isolates) and these populations exist independently from connected groups of subpopulations. 

Genetic Risk – risk of initial or on-going genetic introgression (hybridization) with introduced species or subspecies.

Population Risk – risk of deterministic or stochastic declines in a population that could lead to a reduced probability of viability for that population. Linked to temporal, population size, production considerations and degree of isolation.

Significant Disease (Pathogens) – Those diseases and the associated pathogens that have the potential to cause significant detrimental influences on population health. Including but not limited to the following: whirling disease, furunculosis, infectious pancreatic necrosis virus, etc. 

Competing Species – Those species that compete with bull trout for food and space. Can be salmonid or non-salmonid.  Generally, non-natives that have been introduced within bull trout habitats. Certain competing species (i.e. brown trout) are predatory on cutthroat trout.  Introduced rainbow trout can be viewed as both a competitive and hybridizing species.

Hybridizing Species – Those species or subspecies of trout that readily hybridize with bull trout.

Genetic and density information will be provided for each mapping segment. Genetic, disease and population risk assessments will be done for each conservation population.

PART 1: HISTORICAL DISTRIBUTION

Historical Barriers

Barriers to upstream fish movement (either long-term geologic, natural short-term, or anthropogenic barriers) will be used to assess whether individual stream segments were likely historically occupied by bull trout, for assessing risk of genetic introgression or disease to existing bull trout populations. Barriers that represent long-term geologic features that could serve to influence historical distributions will be identified during the effort to describe historical distribution.  These barrier locations will be identified (as points in ARCVIEW) on the population mapping segments. Barrier attributes will include blockage extent (Table 3), barrier type (Table 4), barrier significance (Table 5) and barrier position (Table 6).  Only those barriers that are believed to have a significant influence bull trout distribution or population integrity will be identified.  Barrier identification is the first action taken in part 1 of the assessment. 

Table 3.  Look-up table for extent of blockage caused by barriers.

	Code
	Blockage Extent

	1
	Complete

	2
	Partial

	98
	Unknown


Table 4.  Look-up table for types of barriers to fish movement upstream.

	
	Barrier Type

	1
	Dam

	2
	Culvert

	3
	Insufficient flow

	4
	Water diversion

	5
	Hatchery facility-related structure

	6
	Falls

	7
	Cascades/Gradient/Velocity

	8
	Log jam

	9
	Temperature

	10
	Tidal gate

	11
	Thermal

	12
	Chemical

	13
	Pollution

	98
	N/A

	99
	Unknown

	14
	Lake Inlet

	15
	Lake Outlet

	
	


Table 5.  Look-up table for barrier significance.

	Code
	Barrier Significance 

	1
	Prevents introgression

	2
	Prevents ingress of competing species

	4
	Temporary, but presently prevents introgression

or ingress of competing species 

	5
	Confines population to small area of usable habitat

	7
	Limits or precludes opportunity for population re-founding

	8
	Limits expression of life history characteristics

	99
	Unknown


Table 6. Barrier position

	POSID
	Barrier Position

	1
	Upstream of end of species/run

	2
	Upstream  end of species/run

	3
	Within species/run distribution

	4
	Downstream  end of species/run

	99
	Unknown


Historical Distribution

The historically occupied range of bull trout (in drainages where they are currently present) will be assessed based on their believed distribution at the time Europeans first entered the Rocky Mountain West (approximately 1800.)  This assessment will be done at a relatively coarse level.  Fourth-field level hydrologic units will be used for accounting purposes.  The 1:100,000 scale hydrography layer will be used to maintain consistency of information.   Fishery professionals familiar with each major drainage basin will define historical distribution for stream mapping segments within each 4th field HUC by identifying the historical range based on their personal knowledge of the area, known anecdotal information, known habitat restrictions, known geologic barriers, and historical fisheries data and reports.  This information will be used to edit bull trout historical range maps at the 1:100,000 scale.  Bull trout will be assumed to have occupied all streams within their broad known historical distribution unless information or professional judgment indicates bull trout likely did not occupy specific mapping segments of stream based on a documented rationale (Table 7).  Data sources used to determine whether stream segments were historically occupied, or not occupied, will be provided (Table 2), along with a reference documenting why each stream segment was included or excluded, when applicable.

Table 7.  Look-up table for reasons to exclude or include a stream segment as historical bull trout habitat.

	HistCode
	Description

	  E-1
	Habitat limited - gradient, elevation, temperature

	  E-2
	Known geologic barrier – must correspond to a mapped barrier location.

	   I-1
	Anecdotal information

	   I-2
	Historical scientific survey data


PART 2: CURRENT DISTRIBUTION

Current Barriers

Barriers to upstream fish movement (either long-term geologic, natural short-term, or anthropogenic barriers) will be used to assess whether individual stream segments are currently occupied by bull trout, for assessing risk of genetic introgression or disease to existing bull trout populations, or whether existing subpopulations are connected with other subpopulations.  Significant barriers (e.g. natural short-term and/or anthropogenic barriers) will be identified (as points in ARCVIEW). Barrier attributes will include blockage extent (Table 3), barrier type (Table 4), barrier significance (Table 5) and barrier position (Table 6).  Only those barriers that are believed to have a significant influence on bull trout distribution or population integrity will be identified.  Barrier identification is the first action taken in part 2 of the assessment. 

Current Presence

Current presence will be assessed relative to  the historic presence, historic and current barriers, known or suspected suitable habitat, and both documented (observed) and suspected (extrapolated) presence data.  Published reports, unpublished data, databases, distribution maps, expert opinion, and all other sources will be used to assess current distribution.
Current Presence Look Up Table

	PRESCODE
	DESCRIPTION

	0
	Not Present

	1
	Present

	2
	Unknown


Life History/Life Stage

Life history strategy for each segment will be identified (Table 8).  More than one life history type may be checked for each mapping segment. If resident or unknown life history strategies are applied, then DO NOT DO ASSESS LIFE STAGE USE (below).  

Table 8. Look up table for life history strategy.

	ID
	Code
	Description

	LH1
	  R
	Resident

	LH2
	  MF
	Migratory - fluvial

	LH3
	  MA
	Migratory - adfluvial

	LH4
	   U
	Unknown


When life history strategy is migratory for a mapping segment, then life stage will also be identified as one of the following: 1) spawning; 2) juvenile rearing; 3) migratory corridors; 4) adult; and 5) unknown (Table 9).  More than one life stage can be identified for each mapping segment.  Data quality ratings will be applied to this variable. Individual stocks of fish will be treated as segments, within individual tributaries, rather than identifying individual spawning areas within tributaries as separate segments.  Several individuals expressed an overall desire to lump as much as possible (aggregate stream segments), while maintaining the ability to capture potential important variation among segments.

Lower and upper bounds of all stream segments presently occupied by naturally self-sustaining populations of bull trout will be located and data quality associated with the locations of these boundaries of current distribution will be rated (DQID; Tables 1 and 2). 

Table 9. Look up table for life stage.

	ID
	Code
	Description

	LS1
	  S
	Spawning

	LS2
	  J
	Juvenile Rearing

	LS3
	  M
	Migratory Corridor

	LS4
	 AS
	Adult – summer

	LS5
	 AW
	Adult – winter

	LS6
	  U
	Unknown or Incidental


Mapping Segment Density (Abundance)

Enter the Number of adults per mile over entire stream segment combined for both resident and migratory where both occur in a segment will be used.  For migratory populations, use annual adults over entire segment.  Check boxes will be used for ranges of adult densities (Table 10) with a space to enter actual estimates of number of adults.  Use most recent three years of data.  

Table 10.  Look-up table for relative population density of adults and sub-adults (excludes YOY and yearlings). Density expressed as a qualitative characterization based on mapping segment site potential.  Projected number of adults and sub-adults, excluding YOY and yearlings for each bull trout mapping segment. 

	SDID
	Mapping Segment Density

	1
	At or above site potential (habitat has been enhanced)

	2
	Somewhat below site potential

	3
	Substantially below site potential

	4
	Unknown


Habitat Quality

Selection will be based on life stage use and should take into account substrate condition, temperature, and habitat complexity (woody debris, substrate interstitial spaces).

Table 11.  Relative quality of occupied habitat (Check one that best applies).

	Code
	Habitat Quality Determination

	1
	Excellent habitat quality (e.g., ample pool environment, low sediment levels, optimal temperatures, quality riparian habitat, etc.)

	2
	Good habitat quality (may have some habitat attributes that are slightly less than ideal)

	3
	Fair habitat quality (has a greater number of attributes that are less than ideal)

	4
	Poor habitat quality (most habitat attributes reflect inferior conditions

	5
	Unknown 


Genetic Status

Genetic assessment will use genetic samples (sample sizes etc.), visual observation of hybrids, presence of sympatric brook trout or historical stocking of brook trout, no historical stocking of brook trout nor sympatric brook trout (Table 12). A data quality index will be assigned to these data. Specific genetic analysis information can be entered into Table 13, utilizing values from Table 14.  

Table 12.  Look-up table for genetic status of a population mapping segment.

	GENSTATID
	GENSTATUS

	1
	No hybridization has been detected (population sampled) (no genetic risk)

	2
	<5% of the population are hybrids (population sampled) (low genetic risk)

	3
	5-25% of the population are hybrids (population sampled) (medium genetic risk)

	4
	>25% of the population are hybrids (population sampled) (high genetic risk)

	5
	Suspected unaltered

	6
	Potentially hybridized


Table 13.  Table for the specific information associated with genetic sampling and analysis.  More than one entry can be made for a population mapping segment.

	SAMPLE_NO
	COLL_DATE
	COLL_ID
	NO_FISH
	ANAL_DATE
	ANAL_TYPE
	% BULL TROUT

	
	
	
	
	
	
	


Table 14. Look up table for genetic analysis type

	TYPEID
	Genetic Analysis Type

	1
	Allozymes

	2
	PINES

	3
	Microsatellites

	4
	DNA


Adult Prey Availability

Prey availability to migratory adults affects size, fecundity and survival.  For migratory adult populations only, indicate availability of prey in adult summer and winter habitats.

Table 15. Look up table for adult prey availability

	ID
	Adult Prey Availability

	1
	High

	2
	Medium

	3
	Low


Non-native Fish Presence

Table 16. Non-native species.

	Code
	Non-Native Fish

	1
	Rainbow Trout

	2
	Brown Trout

	3
	Brook Trout

	4
	Lake Trout

	5
	Other trout species

	6
	Other piscivorous fish

	7
	Other non-piscivorous fish  


PART 3: CONSERVATION POPULATIONS

All bull trout populations are to be considered conservation populations. At this point the assessment will change from the focus on population mapping segments to a level of assessment related to conservation populations and the risks that influence the wellbeing of the identified populations. Both meta-populations and isolates can serve as conservation populations.  From this point, conservation populations will be evaluated for genetic, disease and general population risks. Information on conservation activities, land-use and fishery management will be identified for each conservation population.

Genetic Risk

A genetic risk assessment will be made for each conservation population (e.g meta- or isolate) using a ranking of 1 to 4 to indicate low to progressively higher levels of possible risk (Table 17).  The level of risk should not be viewed as an absolute but rather as an indicator of possible or potential risk.  Take into consideration those actions and activities (Tables 20 and 21) that may have an influence on genetic risk.

Table 17.  Look-up table for genetic risk ranking.

	Rank
	Risk Characterization

	1
	Introduced hybridizing species cannot interact with existing bull trout population.  Barrier provides complete blockage to upstream fish movement. Hybridizing species may be present in connected system.

	2
	Introduced hybridizing species are in same stream and/or drainage further than 10 km from bull trout population, but not in same stream segment as bull trout, or within 10 km where existing barriers exist, but may be at risk of failure.  Hybridizing species may be present in connected system.

	3
	Introduced hybridizing species are in same stream and/or drainage within 10 km of bull trout population and no barriers exist between introduced species and bull trout population.  However, introduced hybridizing species have not yet been found in same stream segment as bull trout population. Hybridizing species may be present in connected system.

	4
	Introduced hybridizing species are sympatric with bull trout in same stream segment.


Disease Risk

A disease risk assessment will be made for each meta- (networked) or isolate population using a ranking of 1 to 5 to indicate low to progressively higher levels of risk associated with the possible or potential influence of significant diseases (Table 18).  Population isolation and security are important considerations but cannot be viewed as absolutes.  The diseases of concern are those that cause severe and significant impacts to population health and include but are not limited to whirling disease, furunculosis, infectious pancreatic necrosis virus, etc. Disease risk assessment should be completed and/or reviewed by fish health professional.  Take into consideration those actions and activities (Tables 20 and 21) that may have an influence on genetic risk.  The level of risk should not be viewed as an absolute but rather as an indicator of possible or potential risk.  

Table 18.  Look-up table for significant diseases risk ranking.

	Rank
	Risk Characterization

	1
	Significant diseases and the pathogens that cause these diseases have very limited opportunity to interact with existing bull trout population.  Significant disease and pathogens are not known to exist stream or watershed associated with bull trout population.  Barrier provides complete blockage to upstream fish movement. Stocking of fish from others sources does not occur. 

	2
	Significant diseases and/or pathogens have been introduced and/or identified in same stream and/or drainage further than 10 km from bull trout population, but not in same stream segment as bull trout, or within 10 km where existing barriers exist, but may be at risk of failure.  Stocking of fish from others source areas requires fish health screening and pathogen free clearance.

	3
	Significant diseases and/or pathogens have been introduced and/or have been identified in same stream and/or drainage within 10 km of bull trout population and no barriers exist between disease and/or pathogens and diseased fish species and bull trout population.  However, diseases and/or pathogens have not yet been found in same stream segment as bull trout population.

	4
	Significant disease and/or pathogens and disease carrying species are sympatric with bull trout in same stream segment but bull trout have not tested positive for disease.

	5
	Bull trout population is known to be positive for significant disease and/or pathogens are present.  Bull trout population has a history of impacts from significant disease. Environmental and/or biological condition may have intensified disease effects. 


Conservation Population Risk Assessment 

Population viability risk assessments will be done for each meta- or isolate population using a ranking that includes consideration of four factors.  Risks will be ranked from low to high by using a 1 to 4 ranking system based on four variables identified by Rieman et al. (1993) (Table 19).  These four main factors will be weighted to derive a final risk factor as follows:  Temporal Variability = 0.7 (Table 19); Population Size = 1.2 (Table 20); Population Productivity (Growth/Survival) = 1.6 (Table 21); and Connectivity = 0.5 (Table 22). Take into consideration those actions and activities that may have an influence on population risk. The level of risk should not be viewed as an absolute but rather as a indicator of possible or potential risk.  

Table 19.  Ranks of temporal variability.

	Variable 
	Description
	Rank
	Criteria

	Temporal Variability – 

Influence of stochastic catastrophic events on a whole population
	Habitat Quantity -- Stream length occupied will be used to index temporal variability.  Assumption is that larger habitat patch sizes will be less likely to be in synchrony with regard to stochastic events and, to a degree, with deterministic influences.  Ranking for temporal variability will be derived as a cumulative total of stream segments identified as being part of the conservation population.
	1
	At least 50 miles of occupied habitat

	
	
	2
	20 to 49 miles of occupied habitat

	
	
	3
	6 to 19 miles of occupied habitat

	
	
	4
	< 6 miles of occupied habitat




Table 20.  Ranks of population size.

	Variable 
	Description
	Rank
	Criteria

	Population Size –

Associated with the potentially sexually reproductive component of the bull trout population. 
	Defined as the number of mature adult in a population.
	1
	> 2,000 Adults

	
	
	2
	500 – 2,000 Adults

	
	
	3
	50 – 500 Adults

	
	
	4
	< 50 Adults


Table 21.  Ranks of population production (Growth/Survival).

	Variable 
	Description
	Rank
	Criteria

	Population Production (Growth/ Survival)

-

Influence of deterministic demographic factors on whole population


	Factors that influence population production include habitat quality, disease, competition, and predation. Important considerations include land-use influence on habitat that could be influencing a population’s potential.  As important would be the application of enhancement actions targeted to improve population condition. 
	1
	Population is increasing or fluctuating around an equilibrium that fills a habitat that is near optimal potential.  No non-native competitive species present.  Use this ranking if there are substantial refugia associated with this population. 

	
	
	2
	Population is reduced, but is fluctuating around an equilibrium value that indicates the population is less than its potential (ie. Habitat quality is less than potential or another factor is limiting the population-competition and/or disease influences occurring.)

	
	
	3
	Population has been reduced and is declining (ie. Year-class failures may be periodic, competition and/or disease reducing survival, habitat quality fair to poor.) 

	
	
	4
	Population has been much reduced and declining over long-term or at a fast rate (ie. Year-class failures common, habitat quality very poor, competition and/or disease dramatically reducing survival.)


Table 22.  Ranks of various types of viability risk to conservation populations.

	Variable 
	Description
	Rank
	Criteria

	Population Connectivity
	Relates to how isolated or connected is the conservation population from other conservation populations or sub-populations?  
	1
	Strongly connected. Migratory forms must be present and migration corridors must be open (connected)

	
	
	2
	Moderately connected.  Migratory forms are present, but connection with migratory populations disrupted at a frequency that allows only occasional genetic exchange.

	
	
	3
	Weakly connected. Questionable whether migratory form exists within connected habitat; however, possible infrequent straying of adults into area occupied by population

	
	
	4
	Population not connected. Population is isolated from any other population segment, usually due to a barrier, but possibly due to lack of movement.


Connectivity to upstream or downstream conservation populations

Each conservation population defined within a 4th field HUC should be labeled whether it connects to a conservation population in a downstream or upstream HUC (Table 23).

Table 23. Connection to upstream or downstream HUC.

	JTP Code
	ConPop Connectivity

	0
	Neither (not connected)

	1
	Upstream

	2
	Downstream

	3
	Upstream and downstream


Genetic relationship of populations- Source or sink

The population assessment will address source/sink relationships that may exist between headwater bull trout conservation populations and those conservation populations lower in a drainage, especially where barriers to upstream movement might exist (Table 24).  While headwater bull trout populations may include those isolated by impassible barriers to upstream fish movement (and thus could not be re-founded or receive external genetic material without human intervention), these headwater populations may be important sources for re-founding and augmenting lower populations.  This will be handled by a simple identifier check indicating that a given population operates as a source.  Any downstream population would then automatically become a “sink” recipient. 

Table 24.  Is the population a source or a sink (Check one that best applies)

	Code
	Is Conservation Population a Source or Sink

	1
	Conservation population is a source to other populations downstream

	2
	Conservation population is a sink from upstream population sources. 

	3
	Not Applicable


Conservation Actions

For each conservation population it is important to identify those conservation actions, past or ongoing, that have been intended to protect, conserve and enhance the specific conservation population (Table 25).  Each watershed folder will contain summary forms that will allow for adding quantitative information associated with the conservation actions taken.  It is also important to identify those land-uses (Table 26) that are or may be exerting negative impacts to the conservation population and/or the associated habitat.  The information on conservation actions and land-use influences can be important as genetic and population risks are assessed. For land use activities, level of significance is important. Identify only those activities that have either a known (has been documented) or a possible influence on total population integrity (viability). DO NOT IDENTIFY ACTIVITIES THAT ONLY HAVE AN INFLUENCE ON A MINOR NUMBER OF INDIVIDUALS WITHIN A POPULATION.
Table 25.  Look-up table for conservation/restoration actions that have been implemented for the conservation population. In cases where bull trout co-exist with a listed species, include those activities designed for the listed species that would have a “spill over” beneficial influence.

	Implemented
	Conservation Actions

	Checkbox
	Water lease/Instream flow enhancement

	Checkbox
	Channel restoration

	Checkbox
	Bank stabilization

	Checkbox
	Riparian restoration

	Checkbox
	Diversion modification

	Checkbox
	Barrier removal

	Checkbox
	Barrier construction

	Checkbox
	Culvert replacement

	Checkbox
	Installation of fish screens to prevent loss

	Checkbox
	Fish ladders to provide access 

	Checkbox
	Spawning habitat enhancement

	Checkbox
	Woody debris placement

	Checkbox
	Pool development

	Checkbox
	Increase irrigation efficiency

	Checkbox
	Grade control

	Checkbox
	Instream cover habitat

	Checkbox
	Riparian fencing

	Checkbox
	Physical removal of competing/hybridizing species

	Checkbox
	Chemical removal of competing/hybridizing species

	Checkbox
	Public outreach efforts at site (Interpretative site)

	Checkbox
	Population Restoration/Expansion

	Checkbox
	Angling Regulations

	Checkbox
	Land-use mitigation direction and requirements (e.g. Forest Plan direction, regulation, permit req., coordination stipulations, etc.)

	Checkbox
	Population covered by special protective mgt emphasis (e.g. Nat’l Park, wilderness, special mgt area, conservation easement, etc.

	Checkbox
	Other:


Table 26.  Land-use and fishery management activities having potential to impact a conservation population.

	Known Impact
	Possible Impact
	Activity

	Check box
	Check box
	Timber Harvest

	Check box
	Check box
	Range (Livestock grazing)

	Check box
	Check box
	Mining

	Check box
	Check box
	Recreation (non-angling)

	Check box
	Check box
	Angling

	Check box
	Check box
	Roads

	Check box
	Check box
	De-watering

	Check box
	Check box
	Fish Stocking (e.g. non-native fish)

	Check box
	Check box
	Hydroelectric, water storage and/or flood control

	Check box
	Check box
	Other (eg. Agriculture, water quality, urbanization):


BULL TROUT ASSESSMENT FLOW CHART

The assessment will be completed using ten sub-area workshops to convene teams of knowledgeable individuals to complete a standard set of forms and to make specific notations on historical and current distribution maps. Each sub-area is composed of several 4th level HUC’s associated with a specific portion of the bull trout historical distribution area.  The information collected at the workshops will be entered into a GIS referenced database for subsequent analysis and display.

PART 1 – HISTORICAL DISTRIBUTION INFORMATION

This component of the status assessment relates to the historical distribution of bull trout referenced to the time of first European exploration and occupation of the Northern Rocky Mountains (circa 1800).  The initial assumption is that the entire hydrography layer would have been occupied unless barriers and/or habitat limitation would have precluded occupation.  An important consideration is the occurrence of barriers that would have influenced historical distribution. 

Step 1:  Refer to 4th code  HUC map and designate map as Historical.

Step 2:  Identify all barriers that would have influenced historical distributions.


 These would primarily be geologic features (e.g. falls) but could be 

 otherwise (e.g. thermal barriers).  Mark barrier location and number each barrier

             within a box ( i.e.         ) in numerical sequence.

Step 3:
 Fill out a barrier form for each barrier.

Step 4:  Develop a color legion on the map to signify rationale for excluding stream

 sections or including stream sections (i.e. E-1, E-2, I-1 or I-2). Use green for E-1. 

 Orange for E-2. Yellow for I-1. Brown for I-2.  

Step 5:  With the appropriate color marker identify on the map stream segments to be

 Excluded or included.

Step 6: Fill out a historical distribution form corresponding to rationale for excluding


or including stream sections.

Step 7: Transfer the forms and maps to data entry person.  NOTE:  If sufficient team 


members are available it would be beneficial to have one team member assist the data entry 


person.   

PART 2 – CURRENT DISTRIBUTION INFORMATION

This component of the status assessment provides information on current distribution of all bull trout.  In this part of the assessment, the upper and lower bounds of all stream segments presently occupied by naturally self-sustaining bull trout will be located on the current distribution map with a colored marker.  Important Note:  This part of the assessment proceeds specific identification of actual populations. At this point we are only identifying where bull trout occur within stream segments of each 4th level HUC.  Highlight all stream segments currently occupied by bull trout.  A stream can be defined as a single mapping segment or can be subdivided into several mapping segments (e.g. above and below a barrier; above and below a tributary of significance; or, based on presence or absence of non-native fish; etc.).  Mapping segments (units) cannot include multiple streams.  
Step 1:  Refer to 4th code HUC map and designate map as Current.

Step 2:  Identify all barriers that are believed to have a substantial influence on current

 bull trout distributions.  Mark barrier on the map and number each barrier within

  a box (i.e.        ) expanding on the numerical sequence initiated for historical

 distribution barriers.

Step 3:  Fill out a barrier form for each barrier.

Step 4:  Using a colored marker highlight each stream mapping segment and give that

 mapping segment a circled number (e.g.        ) in numerical sequence. The

 recommended mapping segment identification convention is to start with 

 the mainstem then move to the tributaries starting with the left side

  of the lower-most portion of the mainstem then proceed, up the drainage

 identifying and numbering the mapping segments associated with the tributaries

 and sub-tributaries in clockwise fashion until returning to the starting point. 

Step 5:  Fill out a mapping segment form for each identified segment.

Step 6:  Complete the supplemental stream information form, as appropriate, that is


  contained within the watershed folder.  This form allows for identifying


 streams not shown on the 1:100,000 stream layer. 

PART 3 – CONSERVATION POPULATION INFORMATION

At this point, the assessment focus will change from identification of where bull trout currently exist to identification of how bull trout are possibly organized into conservation populations.  A determination will be made relative to which mapping segments will be combined into a conservation population.  

Step 1:  Using the current distribution map use a colored marker to draw a polygon around

 the specific mapping segments believed to define an individual conservation

 population.

Step 2:  Number each conservation population in numerical sequence and identify within 


 a triangle (i.e. HUC4 - 1). 

Step 3:  Complete a conservation population risk assessment form for each 

 identified population. 

Step 4:  Complete the supplemental conservation activity form, as appropriate, that is

 contained within the watershed folder.

Step 5: Transfer the current and conservation information forms and maps to data

entry person.  NOTE:  If sufficient team members are available it would be

beneficial to have one team member assist the data entry person.
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