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Executive Summary 

 
This report provides a framework to monitor components of biodiversity in Finger Tatuk 
Provincial Park as well as monitoring protocols for priority resource values focusing on 
lake fisheries.  The proposed monitoring plan has been developed in response to concerns 
related to increased logging activities and road access in close proximity to the protected 
area, particularly along the southern park boundary. The overall intent of the monitoring 
plan is to determine the effectiveness of management strategies designed to achieve 
ecosystem management goals and objectives both within the park as well as areas outside 
the park that exert an influence on ecological integrity.  A conceptual framework is 
provided outlining the approach and steps necessary to develop a monitoring plan 
including the selection of monitoring indicators. 
 
A broad range of prospective monitoring indicators and measures were evaluated for their 
potential application in the monitoring program. Selecting appropriate indicators and 
developing monitoring protocols for all biodiversity components, however, was not 
possible due to the general lack of existing information for many resource values.  
Consequently, the need for completing baseline inventories is emphasized to establish 
baseline conditions required for monitoring change over time. 
 
Indicators selected to monitor fisheries resources were generally inexpensive, easy to 
implement, and relevant (e.g., angler success) but were not considered strongly reliable as 
a direct measure of the health or status of fish stocks.  It has therefore been recommended 
that several indicators be used in assessing change and more rigorous methods be 
employed if a negative trend is identified.  Specific fisheries related monitoring protocols 
are provided as well as an implementation schedule for various monitoring activities 
including baseline surveys.  In addition, the challenges associated with monitoring road 
access and human use is briefly discussed as well as recommendations to improve the 
development and implementation of future monitoring plans. 
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1.0 Introduction 
 
This report provides a biodiversity monitoring framework as well as monitoring protocols 
for Finger-Tatuk Provincial Park.  The monitoring program is designed to monitor 
biodiversity values within the park, meet specific park management objectives identified 
by the Ministry of Water, Land and Air Protection (Environmental Stewardship Division 
- BC Parks) as well as provide a means of evaluating the achievement of the broad park 
management goal, which is to maintain ecological integrity of the park. The Monitoring 
Plan outlines a conceptual framework that provides management direction as well as 
implementation and effectiveness monitoring protocols.  The overall intent of the 
monitoring plan is to determine the effectiveness of different management strategies in 
achieving ecosystem management goals and objectives both within the park as well as 
areas outside the park that exert an influence on ecological integrity.  
 
1.1 Background and Objectives 
 
Finger-Tatuk Provincial Park is situated in the southeast portion of the Vanderhoof Forest 
District.   This Class A provincial park (17,151 ha) was established in 1997 as part of the 
Vanderhoof Land and Resource Management Plan (LRMP). As part of their 
Conservation Management Program and Policies, BC Parks has developed a preliminary 
Management Direction Statement (MDS 1998), an Ecosystem Management Plan (EMP) 
(Blackwell 2000) and a Purpose Statement (WLAP 2003) to help guide management 
within Finger-Tatuk Park. The MDS provides a brief overview of park values and issues 
intended to provide initial management direction until more detailed planning is 
completed. The EMP provides a more detailed summary of information pertaining to 
park values and issues focusing on forest health. Although the EMP provides 
recommended objectives and strategies for key park values and issues, it primarily 
addresses broader and strategic-level management objectives. This proposed Monitoring 
Plan, however, requires specific operational procedures that meet well defined and park-
specific management objectives. Therefore, the primary objectives of this report were to:  
 

(1) review the parks biodiversity values and develop a monitoring program that will 
measure change in the status of resources/biodiversity values over time through 
repeated measurements and assessments of selected monitoring indicators 

(2) develop a set of recommendations that provide for the long term implementation 
and sustainability of the monitoring plan. 

(3) review and modify the draft design procedures for monitoring projects 
(4) evaluate the effectiveness of the Protected Areas Conservation Risk Assessment 

(CRA) procedure. 
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2.0 Overview of Ecosystem Values and Processes 
 
2.1 Ecosystem Representation 
 
Situated within the Nazko Upland Ecosection (NAU), three biogeoclimatic subzones are 
represented within Finger-Tatuk Park including the ESSFmv1, SBSmc3 and SBSdw2. 
The SBSmc3 and waterbodies, however, dominate the landscape representing 62% (10, 
677 ha) and 24% (4,170 ha) respectively. The remaining area is made up of the ESSFmv1 
(1,871 ha or 11%) at higher elevations (Tatuk Hills) and a small area of SBSdw2 (433 ha 
or 3%) situated near the eastern boundary along the Chilako River.  Overall, the gentle 
forested terrain dominated by lodgepole pine and spruce provide habitats for a variety of 
wildlife species including moose, black bear, grizzly bear, marten, songbirds, raptors, 
waterfowl and shorebirds.  In addition to Finger and Tatuk Lakes, which contain kokanee 
and rainbow trout, there are numerous smaller lakes concentrated in the southern portion 
of the park, which also provide fishing opportunities (rainbow trout).  
 
2.2 Natural Disturbance Regimes 
 
The park is situated within the Moist Interior Plateau Natural Disturbance Unit (NDU) 
(DeLong 2000). This unit covers a large geographic area encompassing the Fraser 
Plateau and Fraser Basin Ecoregions. Fire and mountain pine beetle are the dominant 
stand replacement disturbance agents in this NDU (DeLong 2000). Large wildfires 
(>1000 ha) characterize this disturbance regime resulting in large patches of even-aged 
forests dominated by lodgepole pine. Overall, fire control and harvesting pattern (outside 
the park) are the dominant factors affecting landscape pattern and process in the Moist 
Interior Plateau NDU (DeLong 2000). 
 
3.0 Summary of Ecosystem Management Issues 
 
The Conservation Risk Assessment (CRA) as well as the preliminary Management 
Direction Statement (MDS) identified forest development and increased road access 
around the perimeter of the park as the major threat to maintaining ecological integrity of 
the protected area. Timber harvesting and road access especially along the southern 
border are anticipated to increase in response to mountain pine beetle management. 
Specifically, the concerns are related to the potential negative effects associated with 
increased access to the park boundary, which could result in increased angling pressure 
and human disturbance (recreation-wildlife conflicts).  A brief summary of specific issues 
related to the park is provided below. 
 
3.1 Forest Development and Road Access to Finger-Tatuk Park  
 
Currently, the Kluskus and Gold Forest Service Roads (FSRs) provide two-wheel drive 
road access to the western boundary of the park, however, there is also road access via 
the Bobtail-Tatuk Lake and Pelican FSRs from the east (Fig.1). As part of the 
implementation of the Vanderhoof LRMP, Access Management Areas (AMAs) have 
been identified to conserve and manage habitat and wildlife resources (e.g., moose, 
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grizzly bears, open grassland habitats) in the Chilako Landscape Unit. Three access 
control points have been established relevant to Finger-Tatuk Park including: 
 
• The Gold Road - located 18 km on the Gold Road (Kluskus FSR) between Lavoie 

and Hay Lakes within the Euchiniko AMA. Restricted vehicles include ATVs, 
motorcycles, trucks and cars. 

 
• The Kluskus-Finger North FSR – located north of Finger Lake (outside park) at 

the 56 km turn-off of the Kluskus FSR, approximately 3-4 km on the Kluskus-Finger 
North FSR. Situated with the Nulki Hills AMA, restricted vehicles include ATVs, 
motorcycles, trucks and cars. 

 
• Falls Creek South – located on a new road heading west from 149 on the Clear 

Lake 100 Road. Situated near the northwest boundary of the park in the Nulki Hills 
AMA, this access control point is designed to restrict trucks and cars. 

 
In addition, there is existing summer (ATV) and winter trail (snowmobile) access to Turff 
Lake through 6 Mile Meadow along the east end of Cory Lake as well as snowmobile 
access from the Tatuk Lake FSR. This trail extends south from the recreation site west of 
Forks Lake to Vance and Turff Lakes. Because logging activity is occurring along the 
entire perimeter of the park, especially the southern boundary, the park is easily accessed 
and vulnerable to human disturbance and angling pressure.   
 
3.2 Access within Finger-Tatuk Park (roads, trails) 
 
From the Gold Road, existing road access within the park is limited to the two private 
camping resorts on Finger and Tatuk Lakes. Hiking trails and forest fire cut roads provide 
ATV, snowmobile and walking access to portions of the park, particularly along the 
eastern and southern boundaries. The preliminary MDS identified potential user conflicts 
associated with existing trails particularly as they relate to ATV and snowmobiling.  
 
3.3 Mountain Pine Beetle and Fire Hazards 
 
The mountain pine beetle is a significant forest health issue within the Vanderhoof Forest 
District. Although this insect pest is a natural component of the ecosystem and is being 
aggressively managed on the timber harvesting land base, management objectives and 
strategies need to be developed for Finger-Tatuk Park. The Ecosystem Management Plan 
developed mountain Pine Beetle Hazard Ratings using a system based on the 
susceptibility of lodgepole pine, stand age, stand density and elevation. The MPB hazard 
assessment indicated the northern portion of the park down to the south shore of Tatuk 
Lake are rated as moderate to high (Blackwell 2000). Within the park, the total area rated 
as moderate to high hazard is estimated at over 8,900 ha or more than 60% of the 
protected area. The ecosystem management issue is clearly stated in the EMP whereby 
MPB outbreaks within and adjacent to the park are predicted to increase over the nest 20-
40 years. 
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The Ecosystem Management Plan (Blackwell 2000) also evaluated the present forest fire 
hazard in the park including adjacent areas. The Fire Hazard Assessment Model used a 
combination of topographic (elevation, aspect, slope) and biological variables (e.g., seral 
stage, tree species composition, crown closure) to develop a Fire Hazard Rating to 
provide a basis for developing forest fire management strategies. The assessment 
indicated a large proportion of Finger-Tatuk Park (~ 8,500 ha or 50%) is rated as having 
a high fire hazard rating as well as a small amount (428 ha) of extreme hazard along the 
northeast side of Tatuk Lake. 
 
The MPB and fire hazard rating are inter-related and complex. The EMP suggested that 
because of the extent and current MPB hazard ratings, fall and burn treatments are no 
longer considered effective and instead have recommended a “monitor and abandon” 
approach.  
 
3.4 Sport Fishing 
 
The lakes and streams within the park provide recreational fishing opportunities for 
kokanee and rainbow trout.  Finger and Tatuk lakes receive the greatest angler use and 
provide a quality family fishing experience for rainbow trout and an opportunity to angle 
for kokanee.  Two small lakes (Harp & Turff) in the southern portion of the park provide 
quality wilderness trophy fishing opportunities (see Fig. 1).  There are limited angling 
opportunities in several other small lakes and streams within the park. 
 
Streams within the park are relatively small and have limited potential for sport fishing, 
including the Chilako River, which is relatively small between the outlet of Tatuk Lake 
and the park boundary. 
 
Finger and Tatuk lakes are relatively large and at present do not appear to be affected by 
fishing pressure.  The two small lakes (Harp & Turff) in the southern portion of the park 
are only accessible by foot, ATV or snowmobile but due to the small size of these lakes, 
they are susceptible to over harvest during summer and winter. 
 
3.5 Recreation Sites and Tourism Facilities 
 
Finger-Tatuk offers a regionally significant destination camping experience with three 
existing Forest Recreation Sites (Tatuk Lake and Chilako River) and two private resort 
facilities including Finger Lake Wilderness Resort and Tatuk Lake Wilderness Resort. 
These resorts provide wildlife viewing as well as angling and hunting opportunities.  
There are three Forest Recreation Sites within the boundaries of the park. The Tatuk Lake 
Forest Recreation Site is located on the eastern shore of Tatuk Lake and provides services 
for 14 vehicle units and a boat launch. A smaller pull-out site is located on the western 
shore of Tatuk Lake and a third Recreation Site is located on Expansion Lake near the 
headwater of the Chilako River (Fig. 1). The preliminary MDS identified transferal of 
responsibility to BC Parks as a high priority issue in an effort to maintain /enhance 
roads/trails to ensure public safety and stakeholder interest as well as potential user 
conflicts including ATV and snowmobiling.



Falls Creek South
Access Control Point

Kluskus-Finger North
Access Control Point

18 km Kluskus FSR -
Gold Road Access
Control Point

Figure 1.
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4.0 Developing a Biodiversity Monitoring Program  
 
Consistent with BC Parks conservation policies, the overriding goal of ecosystem 
management is to maintain or restore natural composition, structure and processes of 
vegetation representative of each Provincial Park. Preservation of ecological integrity is 
also a key component of BC Parks conservation program where ecological integrity is 
defined as a condition where the structure and function of an ecosystem are unimpaired 
by stresses induced by human activity and are likely to persist.  
 
Monitoring ecological resources is conducted primarily for two purposes: (1) to detect 
biologically significant changes in resource abundance, resource conditions and 
population structures, and (2) to understand the effects of management on populations or 
community dynamics (The Nature Conservancy 1996). This Monitoring Plan recognizes 
these purposes and recommends long-term monitoring as an essential component 
designed to meet park goals. As such, the plan emphasizes monitoring objectives and 
proposed indicators that are explicitly linked to park-specific management objectives. 
This provides a mechanism to assess whether management objectives are being met and 
allows managers to change management direction when required (i.e., adaptive 
management).  
 
This section of the plan outlines a conceptual framework as well as identifies monitoring 
objectives and describes monitoring protocols for coarse-filter and fine-filter components 
of biodiversity focusing on priority management issues including seral stage distribution, 
fish and wildlife, and forest health (fire and MPB).  The Plan has an initial focus on the 
first five years of monitoring. Once the monitoring program has been in place for five 
years, the Advisory Committee1 will conduct a reassessment of monitoring protocols to 
evaluate what has been accomplished and whether modifications need to be made in the 
monitoring program.  
 
4.1 Definition of Monitoring  
 
Although inventory and monitoring have some similarities, the one element that 
distinguishes between measuring activities such as surveys or inventories and monitoring 
is that monitoring has the objective of producing data which are to be compared to an 
explicit standard or target (USDA Forest Service 2001)2. That standard to which the 
monitoring is compared may be standards or guidelines from a land use plan; desired 
future conditions; historical conditions such as pre-settlement times; baseline information 
for a given year; or even a range of conditions or years. The standard may be for a 
specific site or it may be for an entire watershed. As many park managers have 
emphasized, monitoring is the measurement through time that indicates the movement 
toward the objective or away from it. Some key points are that the measurements and 
                                                 
1 A project Advisory Committee consisting of Ministry of Water Land and Air Protection, Environmental 
Stewardship staff, was established to guide development of this monitoring plan, and will lead on it’s future 
implementation.  
2 USDA - Management Topic 29: Monitoring and Evaluation. http://www.fs.fed.us/eco/monitorm.htm#s1 
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evaluation are completed more than once over time, that monitoring is done for a specific 
purpose - to check on the process or object or to evaluate the condition or the progress 
toward a management objective--and that the results will effect an action of some kind, 
even if the action is to maintain the current management (USDA Forest Service 2001).  
 
 
4.2 Developing Monitoring Goals and Objectives 
 
As mentioned above, the first task in designing a successful monitoring program is to 
develop clearly stated monitoring goals and objectives. Ideally, monitoring objectives 
should follow from broad management objectives identified for the park. These 
management objectives could come from a Park Master Plan or other management plans 
such as the Ecosystem Management Plan. In this regard, it is useful to summarize some 
of the key differences between management goals, objectives, and strategies as tools for 
communicating resource management direction.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Goals: 
 

• describe a future vision  
• generally establish broad aims 
• not normally quantitative 
• not time specific fro their achievement 
• normally apply to a whole area (i.e. not geographically specific) 

 
Objectives: 
 

• identify end results that will achieve broader goals 
• describe a desired future condition for individual resources 
• measurable 
• time-specific 
• geographically specific 
 

Strategies: 
 

• describe how to achieve an objective 
• pertain to activities and how those activities will be conducted 
• usually referred to as management actions, policies or guidelines 

 
Indicators: 

• measure criteria used during monitoring to assess the effectiveness of 
plan strategies in achieving plan goals and objectives 

 
Source: Guide to Writing Resource Objectives and Strategies (MOF 1998) 
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The preliminary Management Direction Statement and the Ecosystem Management Plan 
all provide a starting point for defining management and monitoring objectives for 
Finger-Tatuk Provincial Park by highlighting conservation values, issues of concern and 
broad management objectives. As such, we have summarized the objectives and 
recommendations provided in the EMP in an effort to provide more specific objectives. 
These are summarized below: 
 

• Maintain high quality sport fishing opportunities and kokanee by controlling 
access to the park, maintaining riparian integrity and conducting fish inventories 

 
• Maintain wildlife habitat and populations by controlling access and conducting 

wildlife and vegetation inventories to better assess habitat suitability and identify 
rare ecosystems  

 
• Maintain current seral stage distribution within the park by limiting any 

disturbance to mature and old forests in an effort to maintain species mature and 
old forest dependent species (e.g., furbearers)  

 
• Maintain moose and mule deer habitat along the eastern boundary near Chilako 

River by limiting road access 
 

• Conduct habitat inventory to determine relative significance of the park to grizzly 
bears. 

 
• Protect human life and property from fire by implementing an effective public 

awareness campaign for park visitors in conjunction with sound fire prevention, 
detection and initial attack strategies. 

 
• If required, consider reintroduction of fire into the forest ecosystem (prescribed 

fire) to prevent catastrophic wildfire events.  
 

• Manage mountain pine beetle outbreaks to maintain successional pathways, 
species composition and forest structure. (note: however, the recommended 
strategy is to “monitor and abandon”) 

 
• Maintain important cultural and recreational features by reducing disturbance 

hazards 
 
 
Given these park management objectives, we recommend the following broad monitoring 
objectives for vegetation, fish and wildlife:   

• determine the effects of access management on fish and wildlife habitats 
and populations 
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• determine the extent to which mature and old forest are being maintained 
(i.e., desired future conditions for the forest, as defined by the EMP) 

• conduct vegetation and wildlife inventories to provide baseline 
monitoring data 

• in the event that more proactive fire and beetle management strategies are 
implemented (e.g., prescribed fire) to reduce the risk of catastrophic fire 
and insect outbreak – determine the effects on the composition, structure, 
and function of the forest ecosystem. Monitoring the effects of these 
strategies is critical and will require frequent monitoring during the first 5 
to 10 years after fire.  

It should be emphasized, however, that monitoring objectives should be more detailed 
and explicitly stated in order to design an effective monitoring program. For example, 
clearly stated monitoring objectives are most effective if they incorporate specific targets 
or desired trends (e.g., increase number of kokanee spawners by 20% over the next 5 
years). The problem often encountered, however, is the lack of baseline information to 
specify targets and thresholds. Therefore, until baseline inventories have been completed, 
setting specific monitoring objectives that explicitly incorporate targets is not possible for 
Finger-Tatuk Park at this time. However, consistent with an adaptive management 
approach (see below), once sufficient baseline information has been collected, specific 
monitoring objectives can be developed or interim objectives revised.  

 
4.3 Monitoring Approach 
 
To meet monitoring goals and objectives the Monitoring Plan must be both strategic and 
adaptive in approach (Ringold et al. 1999).  We strongly recommend that a science-based 
adaptive management approach be taken when addressing the key issues surrounding the 
park, particularly access, vegetation, fire and mountain pine beetle management. 
Specifically, the emphasis should be on detecting changes within the protected area 
resulting from associated forest development around the perimeter of the park.  Because 
the park is embedded in a matrix of high intensity forest development activities (Low 
Biodiversity Emphasis), however, we recommend that the ecological unit or spatial scale 
of monitoring be watershed-based (Chilako Landscape Unit) including both terrestrial 
and aquatic habitats.  
 
The overall objective of the monitoring strategy is to ensure that the monitoring process 
used is implemented in a way that provides the desired information and is understandable 
to park managers, stakeholders and the general public. The results derived from the 
monitoring program are intended to determine the effectiveness of each of the various 
management strategies being studied. Subsequent management activities would 
incorporate those management strategies appropriate for a given area within the park.  
The overall monitoring program is outlined below (Fig. 2.) 
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Figure 2. Conceptual Monitoring Program Framework 
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4.4 Selection of Indicators 
 
In order to determine whether both management and monitoring objectives are being met, 
indicators that represent priority issues or values need to be selected for effectiveness 
monitoring. The selection of indicators is inherently complex, as it requires input from 
scientific disciplines as well as cultural and social values of the area. As such, it will 
require informed professional judgment on the part of park program managers and the 
project Advisory Committee. 
 
There have been a number of indicator and monitoring initiatives undertaken, particularly 
to support Sustainable Forest Management and Forest Certification initiatives (CCFM 
1997). In addition, the Vanderhoof LRMP has identified a list of criteria and potential 
indicators to use during monitoring and implementation of the land use plan. The 
framework and protocols recommended in this monitoring plan parallel these approaches 
to ensure a degree of consistency among users of monitoring results.  
 
For the purposes of this monitoring plan, the following definitions will be assumed: 
 
Indicators - measure criteria used during monitoring to assess the effectiveness of 
monitoring plan strategies in achieving monitoring goals and objectives. i.e., what should 
be monitored to determine achievement of management objectives? We have also made a 
distinction between measures and indicators, where measures specifically address how 
the indicator should be monitored3. 
 
Thresholds - defined ranges of indicator values that are desirable to meet the stated 
objectives. Thresholds may similarly be defined as “targets” above or below which the 
management objectives are not being met. 
 
4.4.1 What indicators are needed? 
 
Because it is not practical to measure and monitor all aspects of biodiversity, a subset of 
representative indicators needs to be selected. It is important to recognize that indicators 
can represent any level of organization including landscape, community, population, or 
genetic levels.  Indicators may also represent composition, structural or functional 
elements in a system (Noss 1990).  In context of Finger-Tatuk, the selection of 
biodiversity monitoring indicators can be guided by specific conservation values of the 
protected area as well as by the potential threats and stressors acting on the park. 
Therefore, it should be emphasized that indicators need to be explicitly linked to 
management and monitoring objectives (see Appendix 1).   
 

                                                 
3 Note: the terms indicator, criteria, measures have been used in various ways during land use planning and 
Sustainable Forest Management initiatives, which can result in confusion. In some instances, people view 
criteria as indicators (or vice-versa) and indicators as measures. The Vanderhoof LRMP has proposed  
indicators similar to what we have called measures (i.e., they address the same issue; just different labels). 
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4.4.2 Criteria and Rationale for Indicator Selection 
 
Management objectives and performance measures (indicators) should be 
comprehensive, realistic and implementable in order to track and evaluate progress 
towards desired results and goals (Kurtz et al. 2001, Gibbs et al 1999). The following 
criteria have been selected based on extensive knowledge of the indicator literature and 
practical experience with performance measurement (Table 1). 
 
Table 1. Criteria used to assess effectiveness of recommended monitoring  
indicators. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

• MMeeaassuurraabbllee: 

Can the indicator be measured quantitatively with accuracy and precision? Are measurable 
results repeatable with different personnel? 

• SSeennssiittiivvee//PPrreeddiiccttaabbllee: 
Does the indicator change with environmental conditions. Can the indicator detect a small 
change in the system? Does it have low natural variability?  

• RReelleevvaanntt: 
Can the indicator be associated with one or several issues affecting the park around which key 
policies are formulated? Indicators are intended to inform the decision-making process including 
individuals, government agencies and private industry.  Unless the indicator can be linked by 
stakeholders to critical decisions and policies, it is unlikely to motivate action. 

• SSiimmpplliicciittyy//UUnnddeerrssttaannddaabbllee: 
Can the information be presented in an easily understandable, appealing way to the target 
audience? Even complex issues and calculations should eventually yield clearly presentable 
information that the public understands. 

• RReelliiaabbllee//VVaalliiddiittyy 
Was the data collected using scientifically defensible measurement techniques? Is the indicator 
verifiable and reproducible? Methodological rigor is needed to make the data credible for both 
experts and the general public (i.e., sample size, power). Do many potential stressors affect the 
indicator? Indicators susceptible to multiple threats can confound interpretations of results.  

• PPrraaccttiiccaall//FFeeaassiibbllee//CCoosstt  EEffffeeccttiivvee 
Can the indicator provide high quality data at a reasonable cost? Information costs money – 
ideally you want to maximize the quality and quantity of data and minimize sampling effort. It is 
important that indicators can be monitored within existing budgets and staff constraints. 
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We used the above criteria and a 5-point scoring procedure to rank the overall utility of 
41 potential monitoring indicators4 (see Appendix 1.1). Scores were summed and placed 
into High (26-30 points), Medium (20-25 points) and Low (<20 points) categories 
reflecting their overall utility and performance. This preliminary screening resulted in 12, 
23, and 6 indicators rated as High, Moderate and Low respectively. Indicators typically 
scored high if they were both relevant to park issues and feasible to monitor. Low rated 
indicators were viewed as not highly relevant whereas the majority of moderate rated 
indicators were relevant and feasible, but their sensitivity to environmental change was 
moderate (see section 5.0 for details regarding selection of specific indicators). 

4.5 Developing Monitoring Protocols 
 
Monitoring activities will involve observing and recording environmental conditions to 
determine the effectiveness of different management strategies in achieving monitoring 
objectives for each valued ecosystem component. The monitoring program should 
measure change in the status of resources over time through repeated measurements and 
assessments of selected indicators. Depending on monitoring objectives and indicators, 
specific tasks may include office-based (GIS) evaluations and/or field investigations, 
which may require aerial reconnaissance inventories or establishing ground plots and 
transects to assess site conditions. Most indicators monitored will provide information on 
the presence, relative abundance of fish and wildlife populations or habitat quality or 
quantity as indicators of ecosystem health.  
 
It is desirable to standardize the types of data that are collected. This will increase the 
power of the program to detect changes, increase its cost effectiveness, and facilitate the 
reporting of the results in a consistent and meaningful manner. Standardization of 
sampling protocols and methods of analysis will be critical for making meaningful 
comparisons within and outside the park boundaries. Therefore, where appropriate, it is 
recommended that all monitoring be conducted using existing Resource Information 
Standards Committee (RISC) standards. Monitoring data and annual reports should be 
available for public review. 
 
Specific monitoring protocols have been developed and described below for selected 
ecosystem components based on management priority. A similar approach can be used to 
develop specific monitoring protocols for other values (e.g., grizzly bear, moose, rare 
ecosystems) once baseline information has been collected.  
 
The proposed monitoring program has three basic components:  
 

(i) compile existing information  
(ii) complete an inventory of baseline conditions for the park; and  

                                                 

4 5-point scale: 1 = poor; 2 = fair; 3 = moderate; 4 = good and 5 = very good – maximum 30 points  
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(iii) monitor and evaluate how identified indicators change over time and/or 
respond to park management strategies. Adaptive management would be used 
to modify resource management practices, as necessary. The next section 
outlines how the monitoring plan would be implemented. 

 
 
5.0 Monitoring Program for Priority Resource Values 
 
5.1 Lake Fisheries 
 
Background Information 
 
Sport fishing opportunities within Finger-Tatuk Park are largely associated with lakes.  
There are numerous gazetted and locally named lakes within the park, most notably 
including Finger, Tatuk, Harp, Turff, Bodley, Cory, Otter and Expansion lakes, of which 
only Cory and Bodley lakes lack sport-fishing value (Table 2).   
 
Table 2.  Lake fishing opportunities within Finger-Tatuk Park. 

Lake Size 
(ha) 

Sport fishing 
Opportunity 

Access Sensitivity 

Tatuk 1,894 quality family 2WD to east end low-moderate 
Finger 877 quality family 2WD to west end low-moderate 
Turff 91 wilderness/trophy ATV, snowmobile, foot (1.5 hr) moderate-high 
Bodley 74 none ATV, snowmobile, foot (0.5 hr) low 
Cory 56 none ATV, snowmobile, foot (0.2 hr) low 
Harp 54 wilderness/trophy ATV, snowmobile, foot (0.8 hr) high 
Expansion ~6 interest 2WD, ATV, snowmobile low 
Otter ~4 variety foot (0.2 hr) low 

 
Detailed lake information has been summarized for Finger, Tatuk, Harp, Turff, Bodley, 
and Cory lakes (Appendix 2.0) based on lake surveys and stock assessments.  An 
overview of the relevant lake characteristics and fisheries information is presented in the 
following subsections in order to support the selection of monitoring indicators and 
measures. 
 
Finger and Tatuk Lakes 
 
Finger and Tatuk lakes provide a quality fishing experience for moderately abundant 
rainbow trout.  Smaller size classes of rainbow trout are relatively abundant, with 
medium-sized fish less common, and larger fish of up to 5 or 6 pounds (pers. comm, 
Norm Grove, 2003) infrequent and more difficult to find and catch.  Kokanee are present 
in small numbers in both lakes and are targeted by some anglers.  Both lakes provide fly 
and spin-fishing opportunities, although trolling and deep trolling are favoured 
techniques, particularly for larger rainbow trout.  Both lakes are managed under the 
default fishing regulations for Zone 7A, which permits the removal of 5 rainbow trout per 
angler (licence) per day and a possession limit of 10 fish.  The regional quota for kokanee 
is 10 per angler day and 20 in possession.   
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Finger and Tatuk lakes are the only vehicle accessible lakes that provide camping 
opportunities suitable for families (refer to Section 3.5 for details).  Five smaller lakes in 
the southern portion of the park are only accessible by foot, All Terrain Vehicle (ATV) or 
snowmobile.  Tatuk Lake is relatively large (1,894 ha) and is most directly accessible 
from Prince George (~160 km one-way).  Finger Lake is somewhat smaller (877 ha) and 
is accessed most directly from Vanderhoof (~130 km one-way).   
 
Estimates of angler use days on Tatuk Lake between 1990 and 1992 approached 3,000 
days, including the campsite and lodge users.  If this use predominantly occurred in the 5 
month period between June and October, this would yield an average daily use of 20 
persons.  There does not appear to be estimates of angler use on Finger Lake. 
 
The relatively large size of these lakes, limited access, and limited capacity for fishing 
pressure mitigates the potential for fishing pressure to degrade the fishery.  Norm Grove 
from the Tatuk Lake Lodge commented that he did not feel there has been an appreciable 
change in angler success in Tatuk Lake.  However, increased fishing pressure could result 
from additional campsites, additional fishing lodges, increased guiding activities, boat 
launch improvements, or snow plowing to the lakes in winter.  Depending on winter 
logging activities, plowed road access may be provided to within less than 1 km of Finger 
Lake and Tatuk Lake. 
 
Smaller Lakes 
 
Harp Lake 
 
A lack of significant inflow in winter, shallow average (1.9 m) and maximum (4.7 m) 
water depth of the lake, moderately abundant aquatic vegetation and a silty bottom 
around marsh areas suggests the lake is susceptible to winter kill due to oxygen depletion.  
The two distinct size classes of rainbow trout, lack of small (fry/parr) fish, and lack of 
suitable spawning habitat in the inlet and outlet streams suggests that the lake may only 
be periodically accessible due to beaver dams downstream, and may not support any 
(significant) associated spawning habitat.  The lake appears to be very productive and it 
is likely that fish grow rapidly in the lake.  As fish can more easily move downstream 
over beaver dams and may be limited to periodic upstream access, we anticipate that the 
lake fishery would be highly sensitive to fishing pressure where removal is permitted.  
This suggests that a catch-and-release policy and limited (wilderness) access is 
appropriate for this lake and is recommended by Triton Environmental Consultants Ltd 
(Triton). 
 
Turff Lake 
 
The primary inlet was identified as having high value spawning habitats, and rainbow 
trout fry were observed within this area. Rainbow trout fry were also observed within the 
outlet.  The capture of a relatively large number of adults in a relatively short period of 
time indicates a healthy population exists within this lake.  The lack of juvenile and fry 
captured in minnow traps suggest that rearing is taking place within the inlets and the 
outlet of the lake.  Juvenile fish likely migrate back into the lake for overwintering.  
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While migration in and out of the lake is not restricted, a significant decrease in the adult 
population may lead to lower levels of recruitment in the future.  While the remote nature 
of this lake currently limits recreational fishing pressure, it has been reported (Norm 
Grove) that this small lake has been receiving an increasing level of winter use (i.e. ice-
fishing) by snowmobilers, possibly from Finger Lake Lodge.  Therefore, in order to 
maintain a quality trophy fishery, we (Triton) recommend instituting a catch-and-release 
policy and maintaining limited (wilderness) access to mitigate the effects of increasing 
fishing pressure.   
 
Park Management Objectives for Lake Fisheries 
 
Consistent with Park policy and guiding documents, the following management goals for 
fisheries values within Finger-Tatuk Park are recommended: 
 

 Maintain healthy and viable fish stocks. 
 Maintain quality recreational fishing opportunities. 

 
In order to meet management goals, the following management objectives are 
recommended for lake fisheries within Finger-Tatuk Park: 
 

 Maintain water quality 
 Maintain or increase the number of kokanee spawners in Finger Creek 
 Maintain quality family fishing opportunities in Finger and Tatuk lakes 
 Maintain quality wilderness fishing opportunities in Harp and Turff lakes 
 Maintain viable and sustainable commercial recreational opportunities 
 Control access to Harp and Turff lakes. 

 
It follows that by maintaining healthy and viable fish stocks, that quality sport and 
commercial fishing opportunities will be maintained.  There are two general approaches 
that can be taken to achieve this, including direct sampling (fish sampling, creel census) 
and indirect (boat counts, user days) surveys. 
 
Monitoring Objectives and Strategies 
 
Recommended monitoring strategies to meet the general objective of maintaining quality 
fishing opportunities within the park include: 
 

 Conduct a creel census to measure angler success using fish per angler hour as a 
measure (see Appendix II for monitoring protocol) 

 Set up log books at lodges to measure angler success using fish per angler day and 
quality of experience comments as measures 

 
Recommended monitoring strategies to meet the objective of maintaining water quality 
within the park include: 
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 Minimize sediment input from road crossings by tracking road density using km 
road/km2 as a measure 

 Minimize sediment input from road crossings by identifying road crossings with 
sediment concerns 

Note: these monitoring strategies apply primarily at the watershed level where potential sediment sources outside the 
park can potentially affect water quality inside the park 
 
Recommended monitoring strategies to meet the objective of improving fish passage 
within the park include: 
 

 Conduct fish passage culvert assessments to identify culvert with fish passage 
problems 

 
Note: this monitoring strategy applies primarily to potential fish passage problems outside the park that can potentially 
affect fish movement to and from the protected area 
 
Kokanee 
 
Although it is known that kokanee occur in both Finger and Tatuk Lakes and that they 
spawn in the portion of Finger Creek between the two lakes, the size, current status and 
biology of this species is largely unknown in this area.  In terms of kokanee habitat, both 
lakes are sufficient in size, area and depth to support healthy, viable populations of 
kokanee in both lakes.  However, based on existing information and direct observation, it 
is likely that the amount of suitable spawning habitat for kokanee is limiting. 
 
Kokanee are fall spawners, which inherently precludes spawning in ephemeral tributaries 
and limits spawning potential in streams where fall flows are low.   
 
Recommended monitoring strategies to meet the objective of maintaining or increasing 
the number of kokanee spawners within the park include: 
 

 Conduct a biophysical inventory to identify habitat limitations, sensitivities and 
enhancement opportunities 

 Conduct a stock assessment study to determine population size 
 Provide the maximum amount of protection for important habitat elements through an 

internal referral process 
 Monitor the number of kokanee spawners (angler CPUE, counting fence, redd counts, 

spawner enumeration) 
 
 
 
1) Finger Lake, Tatuk Lake 
 
Recommended monitoring strategies to meet the objective of maintaining quality family 
fishing opportunities in Finger and Tatuk lakes include: 
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 Conduct annual creek census (angler interview) to measure angler success using fish 
per angler day and quality of experience as measures 

 Set up log books at lodges to measure angler success using fish per angler day and 
quality of experience comments as measures 

 
2) Harp Lake and Turff Lake 
 
Due to the relatively small size, sensitive quality fisheries and remote nature of Harp and 
Turff lakes, specific objectives have been developed for these lakes, including: 
 

 Conduct a creel census (voluntary forms at lake) using angler success (fish per angler 
hour) as a measure 

 Monitor size class distribution using lake trap net 
 
In order to meet these objectives and maintain the quality fisheries within these two 
lakes, we (Triton) recommend that a single barbless hook as well as catch-and-release 
regulations be implemented.  In addition, or alternatively, we recommend that a “No 
Motorized Vehicle Access” sign be posted at access points along the south boundary and 
the number of infractions recorded on voluntary creel census forms or site inspections be 
used as a potential indicator.  Exceptions to the no motorized vehicle access regulation 
could include the local trappers and guides. 
 
3) Vance Lake, Cory Lake and Bodley Lake 
 
Of the five small lakes in the southern portion of the park, only Vance Lake has not had a 
lake survey completed.  A single rainbow trout was captured in Bodley Lake and only 
sucker were captured in Cory Lake.  Vance Lake has been reported (Norm Grove) to 
provide limited summer angling opportunities for rainbow trout.   
 
The limiting factors in Bodley and Cory lakes include shallow maximum water depth 
(Bodley) and a lack of reliable fish access.  Bodley Lake occurs upstream from Harp 
Lake and the channel linking the lakes is poorly defined and may only periodically be 
passable to fish.  Cory Lake occurs upstream of Bodley Lake and has sufficient depth to 
support an isolated population of fish but the channel linking the two is small and poorly 
defined and it is likely that the lake is only accessible during high snowmelt years.  If fish 
could access Cory Lake, they would become isolated and as there does not appear to be 
any associated spawning habitat, an isolated resident population of rainbow trout could 
not be sustained. 
 
Based on the lack of sport fishing opportunities in these lakes, no specific objectives were 
developed to monitor these lakes to meet fisheries objectives. 
 
Selection of Monitoring Indicators and Methods 
 
There are essentially three types of prospective monitoring indicators including those that 
are associated with fishing pressure, those that look at fish stocks, and those that are 
habitat based.  Methods of monitoring the health and viability of fish stocks within the 
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park include both direct (i.e. sampling) and indirect (i.e. census) measures (Table 3).  
Direct methods include lethal and non-lethal techniques.  The strengths, weakness and 
relative costs of the various methods were considered in the scoring of selected 
indicators. 
 
Table 3.  Potential indicators considered for lake fisheries. 

Indicator Strength/Weakness 
Person user days Easy to measure but not a direct measure of fishing pressure or effect 
Angler user days Relatively easy to measure but measures pressure and not effect on 

fish 
Catch-per-unit-effort 
(angler creel census) 

Measures both pressure and effect but with significant variability, 
useful trend/stressor indicator 

Catch-per-unit-effort 
(lake sampling) 

Depending on method – a direct measure of population size and size 
class distribution but expensive for non-lethal techniques 

Water temperature / turbidity Not a direct measure of fish status, limited sensitivity to change in or 
out of park. 

Sediment input Measured at stream/lake confluence will indicate stress on stream 
spawning areas  

Benthic macrophyte complex Not useful for minor changes, subject to variation, difficult to 
attribute cause 

Riparian disturbance Unlikely to be significant within park, FPC compliance monitoring 
outside of park  

Amount of spawning habitat 
available VS utilized 

Direct measure of potential carrying capacity and potential for stock 
enhancement, requires inventory 

# of adult spawners Direct measure of cohort size and population trend 
Redd counts Direct measure of size of spawner population 
Fry enumeration Direct measure of spawner success 
Access Potentially effective strategy in managing fishing pressure but not 

especially easy to measure and not a direct measure of fishing 
pressure or effect 

 
Due to the relatively large size of Finger and Tatuk lakes and their rainbow trout 
populations, indirect methods of monitoring fish populations should be sufficient to 
identify trends such as a potential decline in the number or maximum size of fish.  Of the 
indicators that were scored (refer to Appendix 1.1), the creel census (active and passive) 
scored moderately well and was considered relevant and easy to measure (and cost 
effective) but not particularly reliable or sensitive. 
 
The two smaller lakes (Harp, Turff) with quality fisheries are much more susceptible to 
fishing pressure and due to their remote nature, also difficult to access and monitor.  As 
trend indicators tend to lag behind a response, it may be too late to prevent a significant 
decline or degradation of these fisheries.  Therefore, as stated above, restricted access and 
regulation would provide the greatest protection of these values.   
 
There is a wide range of field sampling methods available to achieve monitoring 
objectives (Table 4).  Inherent in some of the sampling methods are requirements for 
specialized equipment and training, which could require external contracts or 
partnerships. 
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Table 4.  Potential field sampling methods for lake fisheries. 
Sampling method Data collected / 

generated 
Strength / Weakness Cost* 

gill net Fork length (mm), weight, 
sex, growth rate, maturity, 
condition factor 

Lethal, gather significant 
amount of scientifically 
collected data in minimum 
amount of time, requires 
trained personnel and 
specialized equipment 

$2500-3,000 
per 2 person 
sampling trip 

creel census Fork length, weight, 
growth rate, sex, maturity, 
condition factor, quality 
of experience, CPUE 

Non-lethal, able to monitor 
quality of experience, biased 
to larger fish sizes 

$1800-$3600 
for 1 person to 
census 200 
angler hours 

aerial boat count # of boats and anglers, # 
of occupied campsites 

Does not capture angler 
success or provide fish data 

$2500-$3500 
for 1 person 

lake trap net Fork length (mm), weight, 
sex, growth rate, maturity, 
condition factor 

Non-lethal, can be used for 
kokanee and sampling deep 
water for burbot 

$2500-3,000 
per 2 person 
sampling trip 

lake trap net 
(mark – recapture) 

Same as above and 
Population size 

Non-lethal, gather maximum 
amount of scientifically 
collected data, requires trained 
personnel and specialized 
equipment 

$5000-6,000 
for two 2 
person 
sampling trips 

beach seine Presence of fry, habitat 
use by juvenile salmonids, 
relative abundance and 
disease in non-game fish  

Limited to lakeshores, useful 
to identify kokanee spawning 
streams 

$2000-$4000 
for one 3 
person 
sampling 
event 

fish traps (fyke, incline-
plane trap, rotary 
screw trap) 

Kokanee or rainbow 
spawner success, 
recruitment, timing of 
emergence 

Employed at stream 
confluence with lake, must be 
maintained over several weeks 

$6000-$10000 
per site 

*  Estimated costs include reporting and disbursements 
 
The fish sampling results from the 1993 stock assessments of Finger and Tatuk lakes 
indicate that a sufficient number of fish can be captured using standard lake sampling 
techniques to provide a means of tracking relative abundance and size class distribution.  
This also indicates that methods other than gill netting can be used to monitor fish stocks 
in these lakes. 
 
Monitoring angler user days on its own is only a measure of fishing pressure, which can 
be used to track the trend in fishing pressure but not the effect on the fishery.  As such it 
may be used as a predictive indicator, or it may be used as a stock assessment tool should 
a decline in a fishery be detected by other means.  The typical methods of measuring 
angler use days include aerial boat census, creel census, and tracking recreation site and 
lodge use.  
 
Based on estimates of angler use on Tatuk Lake and assuming that 3000 user days per 
year largely occur over 6 months, this would result in an average of 16 users per day.  
Assuming the capacity of the Tatuk Lake campground and Tatuk Lake Lodge would 
support up to 10 boats with 3 anglers each, and 4 boats with 3 anglers, respectively, the 
campground would be a better choice for a creel census, although it could be argued that 
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lodge guests are more committed to angling and could yield more data.  If each boat 
returned with a modest number of fish, up to 30 fish could be processed in a single day, 
which is a reasonable sample. 
 
As the MWLAP have a responsibility to manage fish stocks within the park, they may 
have an interest in completing a stock assessment for kokanee and could be a source of 
funding for watershed restoration activities. 
 
5.2 Coarse Filter Biodiversity   
 
Background Information 
 
The Ecosystem Management Plan summarized existing information related to 
biogeoclimatic zone representation and seral stage distribution within the park. The 
biogeoclimatic zone information is produced using broad scale mapping (1:250,000) 
whereas the seral stage summaries are derived from forest cover mapping (1:20,000) 
using age class categories. Because there is very little quantitative terrestrial information 
available, a number of baseline ecological studies are required. Therefore, a finer 
resolution of habitat mapping is required such as Terrestrial Ecosystem Mapping (TEM) 
or Predictive Ecosystem Mapping (PEM), if maintaining ecosystem representation at the 
ecosystem or site series level is a park management objective. Similarly, if maintaining 
stand structure is a management objective then completing vegetation resource inventory 
(VRI) plots are recommended. Some recommended management and monitoring 
objectives are provided below. 
 
Park Management Objectives 
 

 As best as possible, maintain seral stage distribution of Finger-Tatuk Park focusing 
on the mature and old forests 

 Maintain ecosystem representation and diversity at the site series level 
 Maintain (potential) rare plant communities in the SBSdw2 
 Maintain stand structural attributes including wildlife trees, coarse woody debris, 

riparian areas and shrubs within the SBSmc3, SBSdw2 and ESSFmv1 
 
Monitoring Objectives and Strategies 

 Determine the number of hectares in each seral stage for each 
biogeoclimatic subzone in the park 

 Complete ecosystem mapping project (TEM/PEM) to identify ecosystem 
diversity and determine presence/absence of rare plant communities 

Completing an ecosystem-based map would provide a sound scientific basis for 
identifying potential rare plant communities as well as interpretation of wildlife values 
within the park. Because Predictive Ecosystem Mapping (PEM) is considerably less 
expensive (~ < $1.00/ha) than Terrestrial Ecosystem Mapping (TEM) (~ $5-7.00/ha), we 
recommend that PEM be completed for the park, which would cost approximately 
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$15,000-$20,000. Additional funding would be required to develop wildlife habitat 
suitability models, ratings and interpretative mapped products. 

5.3 Fine Filter Biodiversity – wildlife habitat 
 
Background 
 
The existing information related to wildlife is limited to winter range mapping for three 
ungulate species including woodland caribou (northern ecotype), moose and mule deer 
(EMP - Blackwell 2000).  This mapping was completed at a very broad spatial scale 
(1:250,000), however, to support sub-regional planning initiatives (Vanderhoof LRMP) 
and is considered unsuitable for park-specific management and monitoring objectives. 
Therefore, more detailed habitat-based suitability mapping (TEM/PEM) needs to be 
completed in order to provide a more credible distribution and validation of wildlife 
habitat values as well as provide a benchmark of baseline conditions, preferably at a scale 
of 1:20,000.  
 
As such, a review of the existing winter range mapping raises some concerns. For 
example, all of the SBSmc3 and ESSFmv1 are identified as moderate caribou winter 
habitat. This is highly unlikely as the park is not dominated by pine-lichen sites nor have 
any caribou been reported using the area. Similarly, the moose and mule deer winter 
ranges appear to be identified using only biogeoclimatic zone boundaries. Further 
evaluation of the distribution and abundance of riparian areas (wetlands, shrub carrs), 
mature spruce forests as well as Douglas-fir dominated stands need to be completed to 
adequately demonstrate habitat suitability for these ungulate species. A preliminary 
evaluation of grizzly bear habitat has also been completed in the Finger-Tatuk area 
(Paczkowski 2002), however, this work was limited in scope (few plots were completed 
in the park) and did not use provincial standards to assess habitat suitability/capability.  
 
Therefore, it is recommended that the following management and monitoring objectives 
be adopted.  
 
Park Management Objectives 
 

 Minimize potential negative impacts to wildlife associated with increased road and 
trail access to the park boundary 

 Maintain wildlife habitat for species of management concern (to be confirmed 
through mapping)  

 Minimize bear-human conflict between Finger and Tatuk Lakes during fall  
 Maintain furbearer populations in park (marten, beaver, lynx) 

 
Monitoring Objectives and Strategies 

 Complete ecosystem mapping project (TEM/PEM) with wildlife 
interpretations to identify critical habitat for species of management 
concern including grizzly bear, woodland caribou, mule deer and moose  
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 Conduct aerial reconnaissance and winter tracking surveys to determine 
winter habitat use patterns of ungulates and furbearers using Resources 
Inventory Committee Standards (RISC)5 

 Monitor the frequency and intensity of human use in areas immediately 
adjacent to the park as well as within the protected area. In addition, to the 
proposed access-related monitoring indicators (see Appendix 1), 
monitoring the frequency and intensity of human use could be assessed 
using periodic ground or aerial surveys. These could be completed during 
periods of high expected use and the number of vehicles, ATVs, or tracks 
recorded. Alternatively, remote cameras could be installed in strategic 
locations (e.g., 6 Mile and 12 Mile Meadow) to monitor frequency of 
human use. 

6.0 Dealing with Access Management Issues 

The preliminary Management Direction Statement for Finger-Tatuk Park as well as the 
Conservation Risk Assessment explicitly identified road access in close proximity to the 
park boundaries as a significant stressor and risk factor to maintaining park values. 
Concerns of increased road access into remote areas or in close proximity to protected 
areas are typically related to increased human disturbance as well as increased illegal and 
legal fishing/hunting pressures. These concerns are exemplified in the Vanderhoof LRMP 
management strategies for the Finger-Tatuk Resource Management Zone (RMZ), which 
state that “logging right up to the Protected Area with no buffer zones” is permissible. 
Therefore, we recommend this Monitoring Plan adopt the following access management 
objective to conserve and manage fish and wildlife resources within Finger-Tatuk Park 
and surrounding areas: 

 Road Access Management Objective: minimize the potential negative effects of 
increased road access and human use on park values by restricting motorized vehicle 
access in areas adjacent to the park boundary. 

In order to achieve this objective a number of access management strategies are 
recommended including: 

 Implementing access control points in strategic locations to reduce the risk 
associated with human disturbance. As part of the recent Access Management 
Plan for the Vanderhoof LRMP, three access control points are already proposed 
for areas surrounding Finger-Tatuk Park (see section 3.1). Because the extent and 
location of access control can vary over time depending on forest management 
objectives, the number of access control points, their location as well as 
compliance should be monitored in cooperation with the Ministry of Forests and 

                                                 
5 Terrestrial wildlife monitoring could be incorporated into Landscape Segment Monitoring, which has 
been proposed by CANFOR as part of their Sustainable Forest Management (SFM) initiatives. Ground 
transects could be located within the Chilako Landscape Unit so that they traverse the managed forest, park 
boundaries as well as inside Finger-Tatuk Park  – within park transects could be used as “control” 
segments.  
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licensees. Similarly, the effectiveness of access control measures need to be 
assessed by verifying the extent of human use in these areas as well as along park 
boundaries. As mentioned above, the amount of human activity could be assessed 
periodically and the number of vehicles, ATVs, or tracks recorded. Alternatively, 
remote cameras could be installed in areas of concern (south boundary) and the 
frequency of human use could be monitored.  

 Through cooperative arrangements with stakeholders, consider limiting the 
amount (km) of open roads within 500 m of the park boundary in an effort to 
deter easy access to the park. This could be accomplished by limiting the extent 
of timber harvesting (i.e., the number of cutblocks and spatial location) within a 
given time period and permanently deactivating roads as required. Alternatively, 
all high risk beetle infested timber immediately adjacent to the park could be 
harvested over a relatively short period (few years) and roads permanently 
deactivated. This may increase the risks to park values in the short term, but 
provide lower risk and possibly less monitoring effort over the longer term. 

 Because successful access management ultimately requires changes in human 
behaviour and shifts in public attitudes, educating people through communication 
is strongly recommended to maximize the efficacy of access management.  This 
will require posting signs that clearly communicate the values at risk and why 
access control is necessary.  Other forms of public education including 
newsletters (e.g., LRMP Implementation Updates), newspapers and radio are also 
recommended to inform public debate. 

Correlating the extent of access control (pressure indicator) with fish and wildlife 
population abundance should also be conducted to provide a test of the efficacy of access 
management (i.e., access control points). This will require monitoring fish and wildlife 
populations and human use at access control points concurrently using the proposed 
pressure and state indicators (see Appendix 1). It should be emphasized, however, that 
demonstrating cause-effect relationships in natural systems are notoriously difficult due 
to the potential for confounding factors, which often contribute to variations in fish and 
wildlife population levels. Implementing the Monitoring Plan, however, within an 
adaptive and experimental management framework and accounting for potential variation 
due to other factors, should provide adequate monitoring results to determine if fish and 
wildlife populations are remaining stable, increasing or decreasing. If there is a need to 
better demonstrate the efficacy of access control measures, then a more 
experimental/research–oriented approach may have to be considered. 

Lastly, it should be emphasized that although access management is a high priority 
throughout the province, there remains a number of obstacles to developing and 
implementing successful access management plans including varying interpretations of 
regulatory and legislative mandates within and between ministries, responsibility for 
management of forest road access as well as adequate funding for access management 
planning, implementation and monitoring (Hamilton and Wilson 2001). All of these 
issues need to be addressed within a larger provincial context to ensure access 
management at the regional level can occur more effectively. 
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7.0 Implementation, Costs and Monitoring Activity Schedule  
 
In order to help guide the proposed monitoring activities we have summarized a 
suggested implementation schedule for the Finger-Tatuk Monitoring Plan (Tables 5 &6). 
This schedule should be reviewed annually taking into account results of inventories and 
any potential changes in park objectives, indicators and monitoring protocols. 
 
Table 5. Implementation Schedule for the Finger-Tatuk Monitoring Plan (2003-2008) 

Activity Year 1 
(2003/2004) 

Year 2 
(2004/2005) 

Year 3 
(2005/2006) 

Year 4 
(2006/2007) 

Year 5 
(2007/2008) 

Total 
Cost 

Tatuk Lake 
Creel Census 

$2,500 
 

$2,500 $2,500 $2,500 $2,500 $12,500 

Harp & Turff 
Lakes Creel 
Census 

$800 $800 $800 $800 $800 $4,000 

Kokanee 
Habitat 
Assessment 

$4,000     $4,000 

Kokanee redd 
counts 

$3,000 $900 $900 $900 $900 $6,600 

Stream Crossing 
& Fish Passage 
Assessments 

$3,500 $500 $500 $500 $500 $5,500 

Sub-total $13,800 $4,700 $4,700 $4,700 $4,700 $32,600 
Predictive 
Ecosystem 
Mapping 
(1:20,000) 

$15,000     $15,000 

Wildlife Habitat 
Assessment & 
Interpretation of 
PEM product 

$10,000     $10,000 

Aerial 
Reconnaissance 
of Ungulates 
(Winter Survey) 

$ 4,500 
(based on 5 
helicopter 
hours - park 
only) 

$ 4,500 $ 4,500 $ 4,500 $ 4,500 $22,500 

Winter Ground 
Tracking 
(ungulates, 
furbearers) 

$10,000 $10,000 $10,000 $10,000 $10,000 $50,000 

Road Access 
Monitoring 
(reconnaissance) 

$4,500.00 
(based on 2.5 
helicopter 
hours) 

$4,500.00 $4,500.00 $4,500.00 $4,500.00 $22,500 

Sub-total $44,000 $19,000 $19,000 $19,000 $19,000 $120,000 
TOTAL COST $57,800 $23,700 $23,700 $23,700 $23,700 $152,600 

 
There are numerous factors that can affect the estimates of cost provided for each of the 
identified activities above.  In particular, the cost of conducting a creel census is 
dependant on the number of anglers present at the time of survey and it may be necessary 
to extend the census period to include a second trip, increasing the costs.  The key 
assumption in the estimate of costs for a shore-tended creel census is that it would likely 
require 5 days for 1 person @ $350/day to accrue 200 angler hours.  The 5 days would be 
completed in two trips, conducted during the May and July long weekends to maximize 
the number of anglers.  A full day would be required to process the data from each year. 
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The key assumptions to generate an estimate of costs to complete the kokanee habitat 
assessment are that a two person crew comprised of a fisheries biologist and technician 
would need two days to complete the detailed habitat assessment and an additional 3 days 
would be required to write up the data, produce a map, and provide recommendations for 
selecting sections for monitoring.  It has been recommended that the survey be conducted 
in late September or early October during the period of kokanee spawning, therefore it is 
important to ensure that the field crew minimize disturbance to adult fish and avoid 
walking on redds. 
 
The estimate of costs for conducting the passive creel census (voluntary forms) for Harp 
and Turff lakes assumes that one person would visit each lake prior to the May long 
weekend to put forms out, returning after the September long weekend to collect the 
forms.  No costs have been attributed to acquiring lodge log book records as it is feasible 
to have lodge owners provide copies or send records directly to the ministry office. 
 
The initial cost for completing redd counts includes regular monitoring at Tatuk Lake 
Lodge to determine the period of kokanee migration to spawning habitats, as well as to 
enumerate spawners.  There are several approaches that can be used to monitor the 
spawning migration period and enumerate spawners, however for the purposes of 
estimating costs, it has been assumed that one person would enumerate fish over a 10 
hour period every third day for a period of 30 days between September 21 and October 
21; the timing should be confirmed with Norm Grove to ensure that this time frame will 
encompass peak spawning.  It is feasible to establish a counting station at the lodge and 
have lodge staff do the survey, which could reduce costs. 
 
Kokanee redd counts are typically completed once spawning is over and may be a more 
reliable and cost effective measure than enumerating adult spawners.  Ideally redd counts 
would be completed at the same time and in the same section of stream in each year, 
preferably including a replicate count within the same section of stream.  The key 
assumption in estimating the costs to complete redd counts is that this could be completed 
in two days (including travel) and that only one additional day would be required to 
process the data and complete a summary report to document the methods and results. 
 
Predictive Ecosystem Mapping (PEM) at a scale of 1:20,000 is recommended to identify 
potential rare ecosystems and provide a basis for wildlife habitat assessments. The cost 
estimate provided (Table 5) is based on mapping only the terrestrial portions within 
Finger-Tatuk Park (~12,000 ha). However, consideration should be given to expanding 
the mapping area to include areas outside the park boundaries (e.g., Nulki Hills and the 
whole Chilako Landscape Unit)6. Although this would increase the costs (~$50,000), 
mapping a larger area would better capture the distribution of wildlife habitats, particular 
for species with large home ranges (e.g., grizzly bears).  
 
The aerial ungulate surveys are based on WLAP staff conducting the inventory (5 hours 
@ $900.00/hour), whereas the ground tracking surveys are based on using a contractor 

                                                 
6 The whole Chilako Landscape Unit could be mapped or at the very least the following mapsheets should 
be considered 93F049 &50, 93F059 & 60 and 93F069 & 70. 
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and an estimate of 10 days  (two 5 day trips) at $1000.00/day (two persons plus 
expenses). The cost estimate for monitoring road access and frequency of use is based on 
an aerial reconnaissance and ground survey conducted by WLAP staff. We recommend a 
person fly to each access control point (helicopter) as well as the southern perimeter of 
the park and record evidence of human vehicular use. We suggest the intensity of human 
use and efficacy of road access control points be checked at least twice a year - once 
during the summer (“baseline/control”) and again during the hunting season (expected 
high use) for comparison. Partnerships with licensees and other stakeholders are 
recommended to increase sampling sizes and enhance monitoring efforts.  
 
Table 6. Monthly Implementation Schedule for proposed monitoring activities 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Activity                         
Tatuk Lake Creel Census                         
Harp & Turff Lakes 
Creel Census 

                        

Kokanee Habitat 
Assessment 

                        

Kokanee Redd Counts                         
Stream Crossing & Fish 
Passage Assessments 

                        

                         
Predictive Ecosystem 
Mapping 

                        

Wildlife Habitat 
Assessment & 
Interpretation of PEM 
product 

                        

Aerial Reconnaissance of 
Ungulates 
(Winter Survey) 

                        

Winter Ground 
Tracking 
(ungulates, 
furbearers) 

                        

Road Access Monitoring 
(reconnaissance) 
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8.0 Suggestions for Improving the Development of Monitoring Plans 
 
Appendix D in the RFP outlined draft procedures for designing a monitoring program for 
parks and protected areas. Overall, we found the proposed monitoring format very useful 
and incorporated most of the suggested steps and procedures into this Monitoring Plan. 
However, as discussed previously, designing a comprehensive Monitoring Plan is 
contingent upon establishing park-specific monitoring goals and objectives. The draft 
procedure emphasizes this point, as do most other established monitoring programs 
including the scientific literature. As such, adhering to the draft procedures is strongly 
recommended when developing future Monitoring Plans. 
 
However, because developing an effective and implementable Monitoring Program 
requires clear and unambiguous stated goals and objectives, we found focusing the 
monitoring plan was difficult because there was a lack of clarity regarding desired 
management goals and objectives for specific resource values as well as the ecological 
role of Finger-Tatuk Park within the larger landscape.  We suspect this was partly due to 
the short-comings of the Ecosystem Management Plan (which focused primarily on 
mountain pine beetle and fire hazards), a general lack of scientific information regarding 
biodiversity values in the park, and perhaps most importantly, the absence of a 
comprehensive Park Management Plan. Without a Park Management Plan in place, 
developing a monitoring plan is difficult because there is a lack of clear management 
direction for the park, which in turn hampers the development of appropriate monitoring 
indicators. Therefore, monitoring plans may be more easily developed for parks that have 
Park Management Plans in place as well as completed baseline surveys for priority 
resource values.  For parks that lack a management plan and/or have significant data 
gaps, reconnaissance surveys or baseline inventories should be conducted to help 
establish management and monitoring objectives, which can then better guide the 
development of a monitoring plan (i.e you need to know what is there first and decide 
whether you need to monitor it). For example, there is no sense in developing 
management objectives and monitoring protocols for rare ecosystems if there isn’t any in 
the park. Likewise, the extent and spatial distribution of high value wildlife habitats 
should be determined first (at an appropriate scale) before management objectives and 
monitoring programs are developed – all of these issues should be addressed during the 
development of the Park Management Plan.  
 
Lastly, because developing a comprehensive monitoring plan for most parks will require 
not only input from a variety of disciplines including conservation area design, land use 
planning, fisheries and wildlife science as well as forestry and recreation/tourism; but 
also, agreement on monitoring objectives, indicators, targets and thresholds, a workshop 
forum is strongly recommended for any future development of park monitoring plans, 
This should provide a mechanism for necessary discussion and foster cooperation among 
government agencies, consultants and stakeholders.   
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Appendix 1.0 Developing Potential Monitoring Indicators  
What are we generally 

trying to achieve 
(desired end state) 

What are we 
specifically trying to 

achieve?  

How do we propose to 
do it ? 

What do we propose to 
monitor to ensure 

strategies are achieving 
objective(s) 

How do we propose to 
measure/monitor the 
proposed indicator ? 

What level of organization 
does the indicator address 

(Regional, population, 
watershed/landscape, 

stand-level) 

What type of indicator is 
represented ? 

Management Goal Management 
Objective(s) 

Strategies Indicator(s) Measure Level of Organization Indicator Type 
(Pressure/State/Process)

COARSE FILTER 
BIODIVERSITY 

            

To maintain or restore 
natural ecosystem 
composition, structure 
and function 
representative of Finger-
Tatuk Park (i.e, consistent 
with "Moist Interior" 
Natural Disturbance Unit - 
from DeLong) 

As best as possible, 
maintain seral stage 
distribution of Finger-
Tatuk Park within the 
range of natural 
variability for each 
BEC zone and 
NDT/NDU   

Reduce fire hazard 
ratings within and 
adjacent to park; 
implement prescribed 
fires; implement beetle 
management program. 

Seral Stage Distribution 
by BEC (SBSmc3, 
SBSdw2, ESSmv1) 

ha in each seral stage class 
(GIS Mapping) 

Landscape State 

  Maintain patch size 
distribution within the 
range of natural 
variability 

Reduce fire hazard 
ratings; implement beetle 
management program 

Patch Size Distribution number and ha of patches 
sizes <40; 40-250; 251-
1000; >1000 ha (GIS 
Mapping) 

Landscape State 

  Maintain landscape 
connectivity within 
park (e.g., between 
north and south end) 
as well as between 
park and surrounding 
areas (Nulki Hills) 

No further road or facility 
development within park 
boundaries; reduce fire 
and beetle hazards 
within and adjacent to 
park 

Landscape Connectivity area of contiguous 
patches/patch cohesion 
(GIS Mapping) 

Landscape State 
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What are we generally 
trying to achieve 

(desired end state) 

What are we 
specifically trying to 

achieve?  

How do we propose to 
do it ? 

What do we propose to 
monitor to ensure 

strategies are achieving 
objective(s) 

How do we propose to 
measure/monitor the 
proposed indicator ? 

What level of organization 
does the indicator address 

(Regional, population, 
watershed/landscape, 

stand-level) 

What type of indicator is 
represented ? 

  Maintain ecosystem 
representation and 
diversity  

Complete ecosystem 
mapping project; 
implement strategies to 
protect existing 
representation 

Ecosystem 
Representation (by Seral 
Stage Distribution and 
Site Series) 

ha of each site series by 
BEC and structural stage 
(TEM/PEM/GIS Mapping) 

Landscape State 

  Maintain rare plant 
communities in the 
SBSdw2 

Complete ecosystem 
mapping project; no 
facility or trail 
development in rare plant 
communities 

Rare Plant Communities number of rare plant 
communities ; ha of rare 
plant communities(GIS 
Mapping) 

Landscape State 

  Maintain key 
structural habitat 
elements including 
wildlife trees (dead 
and dying), CWD, 
deciduous, riparian, 
shrubs 

Monitor stand structure Stand Structure (CWD, 
snags, etc) 

relative abundance of 
CWD/ shrubs/wildlife tree 
classes 

Stand State 

FIRE             
To maintain appropriate 
fire regimes (NDT) while 
ensuring public safety and 
consideration of wildlife 
objectives and adjacent 
land managers 

To maintain a low to 
moderate fire hazard 
rating throughout 
Finger-Tatuk Park 

(1) implement prescribed 
fires to remove fuel 
loadings (2) thinning 
stands to reduce 
densities of small 
diameter trees (3) 
improving fuel breaks 
around park 

Fire Hazard Rating 
(Strategic) 

area (ha) of H,M,L fire 
hazard rating - "threshold" 
of >50% in high would 
trigger management action

Landscape/Stand State/Pressure 

  To minimize risk of 
fire caused by human 
activities 

Implement daily fire 
hazard rating system 
with no fires during 
moderate to high periods

Fire Hazard Rating 
(Daily) 

# of fire infractions     
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What are we generally 
trying to achieve 

(desired end state) 

What are we 
specifically trying to 

achieve?  

How do we propose to 
do it ? 

What do we propose to 
monitor to ensure 

strategies are achieving 
objective(s) 

How do we propose to 
measure/monitor the 
proposed indicator ? 

What level of organization 
does the indicator address 

(Regional, population, 
watershed/landscape, 

stand-level) 

What type of indicator is 
represented ? 

 

MOUNTAIN PINE 
BEETLE 

            

To ensure the 
perpetuation of natural 
disturbances including 
insects and disease within 
a range of natural 
variability while 
considering other 
resource values and 
adjacent land managers 
objectives 

Monitor incidence of 
MPB 

Conduct overview flights 
record incidence of 
attack 

MPB Hazard Rating area (ha) of H,M,L beetle 
hazard rating; ratio of green 
to red attack trees 

Stand State/Pressure 

ROAD ACCESS 
(General) 

            

Minimize effects of 
increased road access 
and recreational use on 
park values 

Implement seasonal 
motorized vehicle 
access restrictions 
(deactivation, 
legislated closures) 

Restrict motorized 
vehicle access to 
sensitive areas 
within/adjacent to park  

Number of effective 
access control points in 
place (watershed level) 
outside park 

Field assessment to 
determine effectiveness 

Watershed/Site Pressure 

    Minimize new access to 
park  

Amount (km) of new road 
adjacent to park 

km of new road access 
within 500 m of park 
boundary 

Site Pressure 

      Amount (km) of new road 
adjacent to park 
deactivated 

Proportion (%) of new road 
development within 500 m 
of park deactivated 

Site Pressure 

FINE FILTER 
BIODIVERSITY 
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What are we generally 
trying to achieve 

(desired end state) 

What are we 
specifically trying to 

achieve?  

How do we propose to 
do it ? 

What do we propose to 
monitor to ensure 

strategies are achieving 
objective(s) 

How do we propose to 
measure/monitor the 
proposed indicator ? 

What level of organization 
does the indicator address 

(Regional, population, 
watershed/landscape, 

stand-level) 

What type of indicator is 
represented ? 

Maintain or enhance 
native plant, fish and 
wildlife species, their 
communities and the 
ecological processes that 
sustain them. 

            

FISH             

Maintain healthy fish 
populations in Finger-
Tatuk Park - ecosystem 

Maintain water quality 
to sustain healthy fish 
populations in Finger-
Tatuk Park 

Minimize sediment input 
from road crossings 

Road stream crossing 
density 

km road/km2 Watershed Level (Chilako 
Landscape Unit) 

  

    Minimize sediment input 
from road crossings 

Stream crossings with 
sediment concerns 

Number of stream 
crossings with sediment 
concerns 

Watershed State 

    Monitor temperature and 
turbidity 

Temperature/Turbidity Daily maximum 
temperature/turbidity 

site State 

    Monitor aquatic food 
sources 

Benthic macro-
invertebrate diversity 

trend in diversity index   State 

    Ensure adequate riparian 
buffers are maintained 

Riparian Disturbance RIC riparian assessment 
procedures 

site State 

  Improve fish passage 
within watershed 

Conduct fish passage 
culvert assessments 

Stream crossings that 
meet FPC requirements 

Number of barriers to fish 
identified and removed 

Watershed State 
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What are we generally 
trying to achieve 

(desired end state) 

What are we 
specifically trying to 

achieve?  

How do we propose to 
do it ? 

What do we propose to 
monitor to ensure 

strategies are achieving 
objective(s) 

How do we propose to 
measure/monitor the 
proposed indicator ? 

What level of organization 
does the indicator address 

(Regional, population, 
watershed/landscape, 

stand-level) 

What type of indicator is 
represented ? 

  Maintain or increase  
number of Kokanee 
spawners in Finger 
Creek 

Provide maximum 
protection of important 
habitat elements 

Implement referral 
process using EIA (park) 
procedures for new 
developments 

Impacts to fish habitat (field 
inspections) 

Site State 

    Monitor # of kokanee 
spawners 

Kokanee spawners Counting fence, redd 
counts, spawner 
enumeration 

population/site State 

       Fish per angler day Monitor Tatuk Lake Resort 
records and logs to 
determine fish/angler day 
and size 

site Pressure 

    Conduct biophysical 
inventory of creek to 
identify limitations, 
enhancement 
opportunities, 
sensitivities 

Amount of spawning 
habitat available/utilized 

Square meters of spawning 
of spawning habitat used, # 
of kokanee redds 

Site State 

Maintain quality fishing 
opportunities in Finger-
Tatuk Park - recreational 

Maintain quality 
fishing opportunities 
in Finger and Tatuk 
lakes 

Conduct annual creel 
census (angler interview)

Angler success fish per angler day Population Pressure 

   Set up log books at 
lodges 

Angler success  Fish per angler day and 
quality of experience 
comments 

Population Pressure 

 Maintain quality 
wilderness fishing 
opportunities in Harp 
and Turff lakes 

Conduct annual creel 
census (volunteer forms 
at lake) 

Angler success fish per angler day Population Pressure 

   Implement single 
barbless hook and catch 
and release regulations 

# of infractions Creel census forms, site 
inspections 

Population Pressure 
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What are we generally 
trying to achieve 

(desired end state) 

What are we 
specifically trying to 

achieve?  

How do we propose to 
do it ? 

What do we propose to 
monitor to ensure 

strategies are achieving 
objective(s) 

How do we propose to 
measure/monitor the 
proposed indicator ? 

What level of organization 
does the indicator address 

(Regional, population, 
watershed/landscape, 

stand-level) 

What type of indicator is 
represented ? 

   Post "No Motorized 
Vehicle Access" at 
access points along 
south park boundary  

# of infractions Creel census forms, site 
inspections 

Population Pressure 

   Minimize motorized 
access to high value fish 
lakes and streams 

Road access to within 
500 m of park boundary 
adjacent to Harp and 
Turff lakes 

Field assessment of 
deactivation 

Population Pressure 

   Monitor size class 
distribution in Harp and 
Turff lakes 

Fish size Lake trap net Population State 

  Control access to 
Finger Tatuk 
Provincial Park. 

Implement motorized 
seasonal access 
restrictions (deactivation, 
legislated closures) 

Number of access control 
points in place 

  Population Pressure 

WILDLIFE             
Maintain viable and well-
distributed wildlife habitats 
and populations 

To maintain seasonal 
and critical grizzly 
bear foraging habitats 
in Finger-Tatuk Park 

maintain kokanee 
populations; maintain 
foraging habitats in 
suitable seral stage 
condition 

grizzly bear; grizzly bear 
habitat 

number of grizzly bear 
sightings along Finger 
Creek; evidence of use 
(tracks, scat, remote 
camera); ha of 
seasonal/critical habitat by 
seral stage 

Species State 

  To maintain habitat 
effectiveness and 
connectivity to 
seasonally important 
habitat types between 
park and surrounding 
landscape 

minimize open road 
access within park and 
adjacent landscape (see 
Road Access) 

       Pressure 
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What are we generally 
trying to achieve 

(desired end state) 

What are we 
specifically trying to 

achieve?  

How do we propose to 
do it ? 

What do we propose to 
monitor to ensure 

strategies are achieving 
objective(s) 

How do we propose to 
measure/monitor the 
proposed indicator ? 

What level of organization 
does the indicator address 

(Regional, population, 
watershed/landscape, 

stand-level) 

What type of indicator is 
represented ? 

  To minimize bear-
human conflicts 
between Finger and 
Tatuk Lakes during 
the Fall 

public education; reduce 
the level of human 
disturbance during the 
periods of bear activity 
(i.e fall foraging) 

bear-human conflict number of reported bear-
human conflicts; number of 
bears shot 

Species Pressure/Process 

  Maintain healthy 
moose populations 
within park 

monitor moose numbers 
within park; 

moose Relative Abundance 
Surveys (RIC) 
aerial/ground based 
surveys (hunting records) 

Species  State 

    Maintain functional 
integrity of seasonally 
important moose habitats 
(1) maintain screening 
cover around lakes, 
wetlands, trails (2) 
maintain deciduous 
browse species 

moose habitat % (ha) of mapped summer 
habitat in suitable condition

Species State 

  Maintain furbearer 
populations 
throughout park 

monitor marten numbers 
within park 

marten Relative Abundance 
Surveys (RIC) winter track 
counts (trapping records) 

Species State 

    maintain at least 70% of 
marten habitat in mature 
and old forests 

marten habitat % (ha) of mapped high 
suitability marten habitat 

Species State 

  Maintain healthy 
aquatic furbearer 
populations in Finger, 
Tatuk, Turff and Otter 
Lakes (otter, beaver, 
muskrat) 

minimize disturbance on 
lakes 

Otter Relative Abundance 
Surveys (RIC) Beaver 
Lodge surveys' track 
counts; trapping records 

Species State 

  Maintain nesting 
habitat for waterfowl 
populations on all 

Minimize human 
disturbance; boat 
restrictions 

loons, cavity nesting 
ducks 

Relative Abundance 
Surveys (RIC) open 
water/shoreline surveys by 

Species State 
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What are we generally 
trying to achieve 

(desired end state) 

What are we 
specifically trying to 

achieve?  

How do we propose to 
do it ? 

What do we propose to 
monitor to ensure 

strategies are achieving 
objective(s) 

How do we propose to 
measure/monitor the 
proposed indicator ? 

What level of organization 
does the indicator address 

(Regional, population, 
watershed/landscape, 

stand-level) 

What type of indicator is 
represented ? 

Lakes boat/ground 

    avoid potential nesting 
sites during fall and burn. 
Other activities 

        

  Maintain natural 
assemblage of bird 
species diversity 
representative of the 
SBSmc3, SBSdw2 
and ESSFmv1  

maintain overstory and 
understory structural 
elements required for 
nesting/feeding and 
reproductive success 

Bird Species Diversity RIC bird counts ALL State 

  Maintain small 
mammal habitat and 
populations 
representative of the 
SBSmc3, SBSdw2 
and ESSFmv1  

maintain overstory and 
understory structural 
elements required for 
breeding/feeding and 
reproductive success 

small mammal 
populations 

RIC small mammal trappingALL State 

  Maintain amphibian 
habitat and 
populations 
representative of the 
SBSmc3, SBSdw2 
and ESSFmv1  

maintain structural 
attributes along riparian 
areas; maintain water 
quality 

amphibian populations % (ha) riparian habitat in 
suitable condition; RIC pit 
fall traps 

ALL State 

PROCESS RELATED             
To implement a 
monitoring program to 
ensure park management 
objectives are met 

To provide a 
framework to achieve 
management 
objectives 

  Monitoring program 
developed and 
implemented 

Program implemented by 
2004, and revised annually 
for 5 years, then every 5 
years until viewed as stable

Can vary in response to 
current risks or limited 
resources 

Process 

To initiate resource 
inventory and baseline 
data collection to 
establish baseline 
conditions 

To provide the 
information 
necessary to develop 
and refine 
management 
objectives and 

  Funding has been 
secured for priority 
activities at least 1 year 
in advance. 

To complete high priority 
activities within 5 years, 
medium within 10 years, 
and low within 20 years. 

Subject to available budgets 
and certain funding 
agreements 

Process 
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What are we generally 
trying to achieve 

(desired end state) 

What are we 
specifically trying to 

achieve?  

How do we propose to 
do it ? 

What do we propose to 
monitor to ensure 

strategies are achieving 
objective(s) 

How do we propose to 
measure/monitor the 
proposed indicator ? 

What level of organization 
does the indicator address 

(Regional, population, 
watershed/landscape, 

stand-level) 

What type of indicator is 
represented ? 

priorities 

Pressure indicators measure the extent of human activities, processes and patterns that have an effect on the environment. State indicators measure the resulting  
biophysical condition of the environment at a given point in time, or provide information regarding changes or trends. 
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Appendix 1.1 Indicator Selection Criteria and Scoring Results 
 

Performance Criteria  
(1=poor; 2 = fair; 3 = moderate; 4=good; 5 = very good)  

 

Indicator(s) 

RelevantMeasurableSensitiveReliable Easy to UnderstandCost EffectiveTotal/30

Indicator Rating (H,M,L)

COARSE FILTER BIODIVERSITY 
              

 

Seral Stage Distribution by BEC 
3 5 5 5 4 5 27

H 

Patch Size Distribution 

2 5 5 5 4 5 26

H (downgrade to M) or 
weight “relevant” criteria

Landscape Connectivity 3 2 3 2 1 1 12 L 
Ecosystem Representation (by Seral Stage Distribution and Site Series) 
-TEM 

5 5 5 4 4 2 25

M 

Ecosystem Representation (by Seral Stage Distribution and Site Series) 
-PEM 

5 5 5 3 4 4 26

H 

Rare Plant Communities 2 5 5 5 4 4 25 M 
Stand Structure (CWD, snags, etc) 

5 5 5 4 5 3 27
H 

FIRE                
Fire Hazard Rating (Strategic Planning) 

5 5 3 4 4 5 26
H 

MOF Daily Fire Hazard Rating (weather dependent) 

5 5 3 4 4 5 26

H 

INSECT AND DISEASE                
MPB Hazard Rating 

5 5 4 4 3 3 24
M 

ROAD ACCESS (General) 
              

 

Number of effective access control points in place (watershed 
level)/outside park 

5 5 3 3 4 4 24

M 

Open road density (km/km2) - watershed/Chilako LU level) 

4 4 3 3 3 4 21

M 
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Performance Criteria  
(1=poor; 2 = fair; 3 = moderate; 4=good; 5 = very good)  

 

Indicator(s) 

RelevantMeasurableSensitiveReliable Easy to UnderstandCost EffectiveTotal/30

Indicator Rating (H,M,L)

km new road access within 500 m of park boundary  

5 5 3 3 4 4 24

M 

% of total new road development within 500 m of park (km) deactivated 

5 5 3 3 4 4 24

M 

FINE FILTER BIODIVERSITY 
              

 

FISH 
              

 

Angler Success (Finger and Tatuk Lakes only) - CREEL CENSUS 

5 4 3 3 5 4 24

M 

Angler Success (Finger and Tatuk Lakes only) - RESORT LOG BOOK 
RECORDS 

5 3 3 2 5 5 23

M 

Fish Size (Turff and Harp Lakes) - Wilderness Lakes 

5 5 3 3 5 2 23

M 

Angler Success (Turff and Harp Lakes only) - VOLUNTEER CREEL 
CENSUS FORMS 

5 3 3 2 3 4 20

M 

Number of primitive ROS access infractions recorded  

4 3 2 3 5 5 22

M 

Number of Catch & Release (single-bait hook) infractions 

5 2 4 3 5 5 24

M 

Road-stream crossing density (watershed) 
4 5 3 4 4 4 24

M 

Stream crossings with sediment concerns (watershed) 

4 5 5 5 4 4 27

H 
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Performance Criteria  
(1=poor; 2 = fair; 3 = moderate; 4=good; 5 = very good)  

 

Indicator(s) 

RelevantMeasurableSensitiveReliable Easy to UnderstandCost EffectiveTotal/30

Indicator Rating (H,M,L)

Temperature/Turbidity 
4 5 3 2 3 3 20

M 

Benthic macro-invertebrate diversity 
3 3 4 3 3 2 18

L 

Riparian Disturbance (watershed/Chikako LU level) 

3 4 3 3 3 3 19

L 

Riparian Disturbance (within Park) 

2 4 3 3 3 4 19

L 

Stream crossings that meet FPC Fish Passage requirements 

5 5 5 5 5 4 29

H 

Kokanee 
              

 

Number of Kokanee spawners 

5 4 3 4 4 4 24

M 

New Development in and around Finger Creek 

5 5 3 3 3 4 23

M 

amount of suitable & utilized spawning habitat 

5 4 4 4 4 5 26

H 

WILDLIFE                
grizzly bear populations 5 4 5 2 4 2 22 M 
seasonal and critical grizzly bear habitats 5 5 4 5 4 4 27 H 
bear-human conflicts 5 3 3 3 5 5 24 M 
moose populations 5 4 3 4 5 2 23 M 
seasonal moose habitats (summer/winter) 5 5 4 5 5 4 28 H 
marten populations - winter track counts 5 4 4 3 4 3 23 M 
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Performance Criteria  
(1=poor; 2 = fair; 3 = moderate; 4=good; 5 = very good)  

 

Indicator(s) 

RelevantMeasurableSensitiveReliable Easy to UnderstandCost EffectiveTotal/30

Indicator Rating (H,M,L)

marten populations - trapping records 5 3 3 2 3 5 21 M 
marten habitat 5 5 4 5 5 4 28 H 
otter populations 3 3 3 3 3 2 17 L 
Loons  4 3 4 3 32 (4) 19 or 23 L/M 
Bird Species Diversity (edge vs forest interior species) 

4 3 4 3 3 3 20

M 
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Appendix 2.0 Summary information for Finger-Tatuk Park Lakes. 
 
Tatuk Lake 
 
Date of Survey:   August 10, 1993 
Type of Survey:   Stock Assessment 
Drainage:    Chilako River to Nechako River to Fraser River 

River 
Lake drainage area:    km2 
Water surface area:   1894 ha  
Littoral area (above 6 m contour):  ha 
Maximum depth:   40.8 m 
Mean depth:    18 m 
 
Fish species present: Kokanee, rainbow trout, mountain whitefish, largescale sucker, 
longnose sucker, redside shiner, prickly sculpin 
 
There have been three documented studies that have gathered data that contribute to 
describing fisheries values and sensitivities in Tatuk Lake and its main tributaries.  The 
earliest (1971 & Harding and Erickson1973). 
 
The most recent (1993) study was a stock assessment of Tatuk Lake, which was 
conducted by Ministry of Environment, Lands and Parks staff.  Water quality sampling, 
including oxygen and temperature profiles, and fish sampling was conducted using a 
sinking gill net and minnow traps. 
 
The oxygen/temperature profile (mid summer) indicated a gradual thermocline occurred 
at a depth of approximately 7 m, with oxygen levels of approximately 9 mg/l and 
temperatures of 16-17 C above this depth, and a decline to approximately 5 mg/l and 6 C 
at a depth of 28 m.  This indicates that littoral habitats (<6 m deep) are well oxygenated 
with temperatures within the productive range for rainbow trout. 
 
A 91.4 m long variable mesh sinking gill net was set off a large point, perpendicular to 
the shore, and left to soak for approximately 17 hours in 2.4 m to 3 m of water.  A total of 
189 fish were captured (Table A-1), including a relatively large number (87) of mountain 
whitefish, which may have been feeding along the cobble bottom.  Of the 23 rainbow 
trout that were captured, the average fork length was 25 cm and the longest fish was 30.6 
cm, which are relatively small.  Redside shiner and prickly sculpin were captured in 
minnow traps.  Internal analysis indicated rainbow trout were largely feeding on 
zooplankton (likely daphnia and copepods) and chironomids, the latter are typically 
associated with a fine-textured bottom.  Tapeworms were observed in the stomachs of 4 
rainbow trout, however this is not unusual and does not indicate there is a health problem.  
The mountain whitefish appeared to largely be feeding on small snails, with some 
chironomids present.  Rainbow trout were considered to grow rapidly over the first 3 
years, then appeared to slow somewhat (Van Schubert 1993).   
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Table A-1.  Fish captured in Tatuk Lake by sinking net on August 10, 1993 
Species Number caught Size range (cm) 
Rainbow trout 23 12.5-30.6 
Mountain whitefish 87 11.8-36.0 
Largescale sucker 18 20.1-46.7 
Longnose sucker 33 10.6-29.0 
Redside shiner 24 8.9-10.3 
Prickly sculpin 4 9.0-9.5 

 
Kokanee are known to occur in Tatuk Lake, however none were captured in the 1993 
study, which may have been a result of the fish occurring farther out in the lake, as they 
are pelagic and often feed on plankton.   
 
Angler effort in 1990, 1991, and 1992 was estimated by aerial boat counts to be 2186, 
3186, and 2894 user days, respectively.  Based on Forest Service Recreation Site 
statistics, which indicated that there were 1862 user days for the Tatuk Lake Recreation 
Site, and an estimated 1000 user days at the Tatuk Lake Lodge, angler effort in 1992 was 
estimated to be over 2800 user days.   
 
The littoral area (<6 m deep) has not been reported for this lake, however based on the 
bathymetric map, it appears to comprise around 10% of the lake area, which may be a 
limiting factor. 
 
Chudyk, W. and L.J. Erickson.   1971.  A reconnaissance survey of Tatuk Lake.  Fish and 

Wildlife Branch, Victoria 
 
Harding, E.A. and L.J. Erickson.  1973.  A stream inventory and recommendations for 

logging in the Tatuk Lake, Finger Lake watershed. Fish and Wildlife Branch internal 
report, Victoria. 

 
Van Schubert, R. 1993.  A stock assessment of Tatuk Lake. Ministry of Environment, 

Lands and Parks, BC Environment Fisheries Branch, Prince George. 
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Finger Lake 
 
Date of Survey:   August 12, 1993 
Type of Survey:   stock assessment 
Drainage:    Finger Creek to Tatuk Lake to Chilako River to 
Nechako 

River to Fraser River 
Lake drainage area:    km2 
Water surface area:   877 ha  
Littoral area (above 6 m contour): 305 ha 
Maximum depth:   11.9 m 
Mean depth:    7.3 m 
Outlets:    1 (Finger Creek) 
Permanent Inlets:   6 (Finger Creek, Cabin Creek) 
 
Fish species present: Kokanee, rainbow trout, mountain whitefish, largescale sucker, 
longnose sucker, redside shiner, prickly sculpin, lake chub 
 
There have been three documented studies that have gathered data that contribute to 
describing fisheries values and sensitivities in Tatuk Lake and its main tributaries.  The 
most recent (1993) study was a stock assessment of Finger Lake, which was conducted 
by Ministry of Environment, Lands and Parks staff.  Water quality sampling, including 
oxygen and temperature profiles, and fish sampling was conducted using a sinking gill 
net and minnow traps. 
 
The oxygen/temperature profile (mid summer) indicated a gradual thermocline occurred 
at a depth of approximately 7 m, with oxygen levels of approximately 8.5 mg/l and 
temperatures of 16-17 C above this depth, and a decline to less than 5 mg/l at a depth of 8 
m and to less than 1 mg/l at 9 m.  This indicates that littoral habitats (<6 m deep) are well 
oxygenated with temperatures within the productive range for rainbow trout, and that 
oxygen levels was too low to support fish use below 8 m. 
 
A 91.4 m long variable mesh sinking gill net was set off a large point, perpendicular to 
the shore, and left to soak for approximately 18 hours in 1.5 m to 4.5 m of water.  A total 
of 281 fish were captured (Table A-2), including a relatively large number (122, 43% of 
total catch) of suckers.  A total of 68 rainbow trout that were captured, accounting for 
24% of the total catch.  The average fork length of rainbow trout was 29 cm and the 
longest fish was 39.8 cm, which are relatively small.  Redside shiners were also relatively 
abundant, accounting for 27% of the total catch.  A relatively small number of mountain 
whitefish were captured.  A total of 9 prickly sculpin were captured in minnow traps.   
 
Internal analysis indicated rainbow trout were feeding on zooplankton (likely daphnia 
and copepods), terrestrial insects, freshwater clams, snails and chironomids, the latter are 
typically associated with a fine-textured bottom.  Tapeworms were observed in the 
stomachs of 8 rainbow trout, however this is not unusual and does not indicate there is a 
health problem.  The growth rate of rainbow trout is similar, although somewhat greater 
than for Tatuk Lake (Van Schubert 1993).   
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Table A-2.  Fish captured in Finger Lake by sinking net on August 12, 1993 
Species Number caught Size range (cm) 
Rainbow trout 68 18.4-39.8 
Mountain whitefish 11 19.7-30.1 
Largescale sucker 49 15.2-34.1 
Longnose sucker 73 15.3-38.8 
Redside shiner 77 9.5-10.6 
Lake chub 3 11.0-11.2 

 
Kokanee are known to occur in Finger Lake, however none were captured in the 1993 
study and only one was captured in the 1973 primary lake survey, which may have been a 
result of the fish occurring farther out in the lake, as they are pelagic and often feed on 
plankton.  When interviewed in 1993, the owner of Finger Lake Lodge indicated that 
angler catch success for kokanee appeared to be decreasing. 
 
The water level on August 12, 1993 was estimated to be 16 cm lower than on August 28, 
1973 based on the old benchmark. 
 
Based on the field data collected during the 1993 stock assessment, it was suggested that 
Finger Lake supports a healthy population of rainbow trout that are in good condition and 
grow steadily between the ages of 2 and 5 years. 
 
Angler effort in 1990, 1991, and 1992 was estimated by aerial boat counts to be 2186, 
3186, and 2894 user days, respectively.  Based on Forest Service Recreation Site 
statistics, which indicated that there were 1862 user days for the Tatuk Lake Recreation 
Site, and an estimated 1000 user days at the Tatuk Lake Lodge, angler effort in 1992 was 
estimated to be over 2800 user days.   
 
Cabin Creek was investigated in the 1993 survey and was considered to have good to 
excellent spawning and rearing habitat, with high fine content in lower sections.  It was 
suggested that Cabin Creek might be important for rainbow trout and kokanee spawning.  
As Cabin Creek is the largest inlet, and spawning habitat, particularly in the fall would be 
limited at best, it is likely that kokanee either emigrate from Tatuk Lake through Finger 
Creek, or there could be shoal spawning within the lake.   Cabin Creek was also 
investigated in 2000 as part of a Watershed Restoration Program Study and no viable 
restoration opportunities were identified. 
 
 
Burns and Klein.  1973.  Finger Lake survey data (data sheets).  Fish and Wildlife 

Branch, Victoria 
 
Harding, E.A. and L.J. Erickson.  1973.  A stream inventory and recommendations for 

logging in the Tatuk Lake, Finger Lake watershed. Fish and Wildlife Branch internal 
report, Victoria. 

 
Van Schubert, R. 1993.  A stock assessment of Finger Lake. Ministry of Environment, 

Lands and Parks, BC Environment Fisheries Branch, Prince George. 
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Harp Lake 
 
Date of Survey:   August 21, 1990 
Type of Survey:   
Drainage:    unnamed cr to unnamed lake to unnamed creek to 
Chilako  

River 
Lake drainage area:   9.86 km2 
Water surface area:   53.7 ha  
Littoral area (above 6 m contour): 53.7 ha 
Maximum depth:   4.7 m 
Mean depth:    1.9 m 
 
 
The lake has one major inlet and outlet, and one intermittent inlet.  The main inlet stream 
was dry at the time of survey and was noted as having a small (0.3 m wide) somewhat 
boggy backwatered section of channel at the lake and a small (0.5-1 m wide) but well 
defined channel above.  The outlet channel was larger (1-3 m wide) with large cobble and 
boulder substrates but was also dry at the time of survey, except for two small ponded 
areas impounded behind beaver dams.  No fry were observed in the mile of stream that 
was walked. 
 
The lake is treed to within 10 m around 60% of the perimeter and 40% is low-lying 
marsh.  Willow and bog birch is found along much of the perimeter.  The substrates 
consist of boulder/large cobble mixed with some fines/gravel with silts occurring in 
proximity to the marshes.  Aquatic weed growth is moderately abundant to very dense 
around the majority of the lake and motor use is difficult.  Aquatic species included 
“burrweed” (likely burreed), pondweed (Potamogeton sp.) and water lily. 
 
The lake is surrounded by low rolling hills of spruce/lodgepole pine with scattered 
deciduous trees.  No peaks or mountains are visible from the lake center.  Several areas of 
marsh are located around the perimeter of the lake. 
 
The lake can be accessed from the air as well as with an ATV trailer unit from Tatuk 
Lake Resort and the Lavoie Lake area.  The estimated travel time by ATV is 4 hours.  
There is an undeveloped campsite located at the north end of the lake by the outlet. 
 
Two beaver dams were noted on the outlet creek at the time of survey; the dam at the lake 
was noted as being 0.5 m high. 
 
Loons, unidentified ducks and small tern-like birds were observed.  Moose sign and 
muskrats were observed.  Grizzly bear are noted for the area. 
 
Two distinct size classes of rainbow trout were present.  Gammarus were abundant in the 
lake and found in the fish stomachs.  The source of rainbow recruitment was not 
understood by the surveyor as the inlet and outlet streams were considered to provide 
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only marginal spawning habitat.  Rainbow trout from 8 to 10 pounds have been reported 
with good catch success.  There was a suspected winter kill in 1988. 
 
The oxygen profile indicated a decrease from 7.1 mg/l to 6.5 mg/l at 2 m depth, and was 
0.5 mg/l at 3 m, indicating that fish would have been using the upper 2 m of the lake at 
the time.  The water temperature varied from 20.1 degrees at the surface to 18.5 at the 
bottom, which is relatively warm but within tolerable limits for adult rainbow trout. 
 
A sinking variable mesh gill net was set in the morning and lifted in the afternoon.  The 
catch included 34 rainbow trout, including 12 smaller fish (235-292 mm) and 22 larger 
(391-473 mm) fish; the largest fish weighed 1650 g (3.6 pounds).  Six longnose sucker 
were also captured in the net, although the size was not reported.  Two minnow traps 
were employed at 0.5 and 1 m depths, the deeper trap was set in weeds and no fish were 
captured, and the shallow trap caught 33 juvenile (<89 mm) longnose sucker. 
 
A lack of significant inflow in winter, shallow average (1.9 m) and maximum (4.7 m) 
water depth of the lake, moderately abundant aquatic vegetation and silty bottom around 
marsh areas suggests the lake is susceptible to winter kill due to oxygen depletion.  The 
two distinct size classes of rainbow trout, lack of small (fry/parr) fish, and lack of suitable 
spawning habitat in the inlet and outlet streams suggests that the lake may only be 
periodically accessible due to beaver dams downstream, and may not support any 
(significant) associated spawning habitat.  The lake appears to be very productive and it 
is likely that fish grow rapidly in the lake.  As fish can more easily move downstream 
over beaver dams and may be limited to periodic upstream access, the lake fishery would 
be highly sensitive to fishing pressure where removal was permitted.  This suggests that a 
catch-and-release policy and limited (wilderness) access is appropriate for this lake. 
 
In the event of a winterkill, it may be feasible to improve fish access by breaching beaver 
dams downstream of the lake early in the spring. 
 
Based on the air photo and lake report, it appears that approximately 60% of the 
lakeshore would provide high value moose habitat.  Several other wetlands surrounding 
the lake are bordered by good quality thermal cover and would contribute to provide 
significant high value moose habitat.  The lake also has high bird values associated with 
abundant fish, aquatic vegetation and invertebrate food sources.  The lake is not very 
large (57.3 ha) and disturbance to moose and birds such as loons and ducks could reduce 
the quality and suitability of the habitat for some species.  Bald eagle and osprey could 
also utilize the lake. 
 
 
Wescott, R.G. 1990. A reconnaissance survey of Harp Lake.  Fisheries Branch, Ministry 

of Environment, Lands and Parks, Prince George. 
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Cory Lake 
 
Date of Survey:   July 27, 1994 
Type of Survey:              Reconnaissance survey  
Drainage: unnamed creek to Bodley lake to unnamed creek to 

Harp lake to unnamed creek to unnamed lake to 
unnamed creek to Chilako River 

Lake drainage area:   4.4 km2 
Water surface area:   55.5 ha  
Littoral area (above 6 m contour): 27.1 ha 
Maximum depth:   18.4 m 
Mean depth:    6.4 m 
 
 
Cory lake has no inlets, while the outlet drains into Bodley lake.  At the time of survey, 
the outlet exhibited an average channel width of 0.97 meters and an average wetted width 
of 0.73 meters.  The maximum depth was 11.5 cm, with an average of 5cm.  The 
available habitat was characterized as a glide, with lamellar flows occurring overtop of 
fine substrates, which were present over the majority (99%) of the site.  While available 
overhead cover was assessed at 50%, the rearing potential of the stream was classified as 
none due to shallow depths and high water temperatures (21oC). 
 
The lake is treed to the shoreline around 100% of the perimeter.  Lodgepole pine (Pinus 
contorta var. latifolia) and spruce dominate (Picea sp.)  the perimeter, with alder (Alnus 
tenuifolia) intermixed throughout. Cobble substrates dominate the shoreline, with 
boulders and gravels present near the outlet.  Bullrushes (Scirpus spp.) occur along the 
lakes perimeter, with pondweeds (Potamogeton spp.) occurring along the western shore 
and near the outlet. 
 
Cory lake is surrounded by three distinct hills flanking the western, northern and southern 
sides.  These hills are dominated by pine with a mixture of spruce.  Marsh and wetland 
type habitats are not associated with this lake. 
 
The lake can be accessed by air as a potential landing site exists on the northeast side.  
Cory lake can also be accessed by ATV or by foot.  An ATV trail from the Tatuk Lake 
Lodge leads to this lake.  There are no campsites or developments associated with this 
lake. 
 
A naturally breached beaver dam was observed at the outlet of the lake during the lake 
survey.  One moose was observed during the survey, as were numerous freshwater clams 
and large snails.  No further wildlife observations were recorded. 
 
One sinking variable mesh gill net was employed within the survey and sampled water 
depths from 2 to 6 meters deep.  Sample time was nearly 4.5 hours.  One minnow trap 
was placed in shallow (1.5m) habitat.  Only longnose suckers (Catostomus catostomus) 
were captured during the survey.  The sizes ranged from 284 to 391 mm captured in the 
gillnet, and one 70 mm specimen captured in the minnow trap.  Prickly sculpins (Cottus 
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asper) and unidentified cyprinids were visually observed.  No sport fish were captured 
during the survey.   
 
The dissolved oxygen profile of the lake indicates a peak of 9.7 mg/L at 7 meters in 
depth, dropping to 1.5 mg/L at 12 meters, and 0.3 mg/L at 13 meters in depth.  Water 
temperatures ranged from 20.5 oC at the surface, to 15 oC at 7 meters and 6oC at the 
bottom.  This indicates that fish were likely using the cooler, oxygenated sub-littoral zone 
(7-10 m) during the time of the survey, and may indicate why no sport fish were 
captured.  
 
Despite the deep average (6.4 m) and maximum (18.4 m) depths, the abundant littoral 
area (49%) and complete lack of inflow during winter increase the chances for a winter 
kill in the lake due to oxygen depletion.  The lack of sport fish captured during the survey 
may indicate that the winter environment of the lake favors fish that are less susceptible 
to low dissolved oxygen levels.  Migration into the lake may be restricted by the 
recolonization of the lake by beavers, and the repair of the dam located at the outlet. 
While access into the lake could be improved, the establishment of a permanent sport fish 
population seems unlikely.  The lack of potential spawning habitat associated with the 
lake and the outlet further reduce the potential for habitation by game fish.  Adult fish 
seeking suitable spawning habitat downstream in the outlet may be unable to return to the 
lake, while their progeny will likely drift downstream, and will not contribute to the 
community structure of the lake. 
 
Based on air photo and lake survey photo analysis, it is determined that this lake offers 
little to no high value moose habitat.  Wetland type habitat does not exist along the 
lakeshore, and a limited diversity in aquatic vegetation exists within the lake.  Use of the 
lake by moose is likely limited to short duration visits to browse on available aquatic 
vegetation.  The presence of non- game fish and the large littoral area offer food sources 
for diving birds and ducks.  The lake is not very large (55.5 ha) and disturbances on the 
lake could impact its use by some species.  Bald eagles and osprey could utilize the lake, 
although the refuge of deeper water could reduce fish hunting success for these species. 
 
Barry, S. and R.M. Van Schubert. 1994. A reconnaissance survey of Cory Lake.   

Fisheries Branch, Ministry of Environment, Lands and Parks, Prince George. 
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Bodley Lake 
 
Date of Survey:   August 21, 1990 
Type of Survey:              Reconnaissance survey  
Drainage: unnamed creek to Harp lake to unnamed creek to 

unnamed lake to unnamed creek to Chilako River 
Lake drainage area:   6.97 km2 
Water surface area:   73.8 ha  
Littoral area (above 6 m contour): 73.8 ha 
Maximum depth:   3.6 m 
Mean depth:    1.0 m 
 
This lake has two inlets and one outlet, but at the time of survey all of these waterways 
were dry.  Both inlets were found to exhibit small channels (0.5m and less) and were 
dominated by organic substrates.  Both inlets lost channel form and definition with 
upstream progress, and neither of the two exhibited any form of potential spawning or 
rearing habitat.  The outlet of the lake features a 1m high beaver dam at the mouth of the 
lake, with several 0.25m dams present downstream.  These dams retain sections of still 
water.  The channel varies between 1 and 2 m in width, and is up to 0.5 m deep.  The 
substrates are dominated by fines (90%) and cobbles (10%).  The banks are stable, and 
grasses and willows are present throughout. 
 
The lake is treed to within 10 m of the shoreline around 40% of the perimeter, with the 
remaining 60% consisting of low-lying marsh and bog.  Forested sections are dominated 
by lodgepole pine (Pinus contorta var. latifolia) and spruce (Picea sp.), while the marsh 
and bog sections are dominated by sedges, grasses and moss.  Shoreline substrates are 
dominated by boulders and cobbles.  Aquatic plant growth is significant within areas 
below 2 m in depth, with most of the plants being submergent.  Species observed include 
pond lilies (Nuphar sp.) and    pondweeds (Potamogeton sp.). 
 
Bodley lake is surrounded by low rolling hills of spruce/lodgepole pine with scattered 
deciduous trees.  No peaks or mountains are visible from the lake center.  Several areas of 
marsh are located around the perimeter of the lake. 
 
The lake can be accessed from the air as well as with an ATV trailer unit from Tatuk 
Lake Resort and the Lavoie Lake area.  The estimated travel time by ATV is 4 hours.  
There are no campsites on the lake, and there is a cabin associated with a trapline that 
belonged (at the time of survey) to Mr. Norm Grove. 
 
One beaver dam was noted on the outlet of the lake, with a height of 1 m.  This dam 
regulates the water level of the lake, and maintains the water depth observed.  A number 
of old beaver lodges were also observed on the lake.  Several unidentified ducks, a loon, 
and a muskrat were observed on the lake during the survey. 
 
One variable mesh sinking gill net and two minnow traps were employed in the survey of 
this lake.  The gill net sampled depths from 1.5 m to 2 m, while  the minnow traps were 
placed at depths of 0.5 and 0.75 m.  A total of one rainbow trout (Oncorhynchus mykiss) 
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and seven longnose suckers (Catostomus catostomus) were captured in the gill net over 
12 hours  The trout was 257mm in length and the suckers ranged up to 229 mm.  No fish 
were captured in the minnow traps, which were fishing for over 13 hours.  Gammarus 
were found to be present within the lake. 
 
An oxygen profile was not completed as part of the survey, however a number of 
assumptions can be made with regards to dissolved oxygen content of this lake.  While 
the entire lake is littoral and producing oxygen, high water temperatures will reduce the 
available dissolved oxygen throughout the summer.  The shallow maximum depth (3.6 
m) of the lake, the abundance of aquatic vegetation and organic substrates, and the lack 
of input from the inlet streams combine to make oxygen depletion during the winter 
months a limiting factor for this lake.   
 
The beaver dam at the outlet of the lake was identified as being a critical component in 
the maintenance of the existing fisheries values of the lake.  In the case of a winter fish 
kill, the removal of the dam would increase upstream access into the lake, but the 
resulting loss of water would severely limit the available habitat for any migrating fish.  
The rare occurrence of the captured rainbow trout indicates that the existing population 
within this lake is very small, and cannot support a removal based sport fishery.  The lack 
of spawning habitat in the outlet and the inlets, and the likelihood of a winter fish kill 
reduce the potential for establishing a resident population of game fish. 
 
Based upon the air photo and the lake report, it appears that approximately 70% of the 
lakeshore would provide high value moose habitat.  The wetlands surrounding the lake 
combine with adjacent forest cover to provide high value habitat, while the abundant 
aquatic plants provide foraging opportunity.  The lake has high bird values associated 
with the abundant aquatic vegetation and invertebrates, and the transition habitats 
between the wetlands and forests.  Songbirds, flycatchers, ducks and swans can utilize the 
diversity of habitats present at this lake.  The presence of fish and the shallow depth may 
make this lake attractive to osprey and bald eagles.  While the lake is relatively large 
(73.8 ha), disturbance to moose and ducks on a frequent basis may undermine the value 
of the available habitat.  
 
Wescott, R.G. and S. Barry. 1990. A reconnaissance survey of Bodley Lake.  Fisheries 

Branch, Ministry of Environment, Lands and Parks, Prince George. 
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Turff Lake 
 
Date of Survey:   August 22, 1990 
Type of Survey:              Reconnaissance survey  
Drainage: unnamed creek to Vance lake to unnamed creek to 

unnamed lake to unnamed creek to Chilako River 
Lake drainage area:   22.84 km2 
Water surface area:   90.8 ha  
Littoral area (above 6 m contour): 80.6 ha 
Maximum depth:   8.6 m 
Mean depth:    4.0 m 
 
 
This lake has two inlets and one outlet, and at the time of survey all three contained 
water.  The primary inlet exhibits a channel width range  of 2.5 to 4.6 m and an average 
depth of 0.11 m.  Substrates are predominantly silts overlying gravels and cobbles, with 
boulders becoming more prominent upstream.  Pools up to 0.5 m deep were observed 
along with stable, undercut banks.  Numerous rainbow trout fry were observed within this 
stream.  The secondary inlet exhibited channel widths ranging from 1-2 m, and was 
dominated by cobble and fine substrates.  Unidentified fry were observed in the lower 
sections of the creek, and in the headwaters the flows go subsurface through a boulder 
outcropping.  The outlet is dominated by cobble and fine substrates, with some gravels.  
In stream vegetation was present, and willows provided overhanging cover. 
 
Turff lake is treed to within 10m around 90% of the perimeter, with the remaining 10% 
being marsh type habitat associated with the primary inlet and the outlet. Lodgepole pine 
and spruce dominate the wooded areas, with some alders present along the lakeshore. The 
perimeter of the lake has been classified as an ecological reserve. Lake substrates are 
dominated by boulders and cobbles.  Pondweeds are present throughout, and pond lilies 
were found along the western shore.   
 
The lake is surrounded by low rolling hills of spruce/lodgepole pine with scattered 
deciduous trees.  No peaks or mountains are visible from the lake center.   
 
The lake can be accessed by air, or by ATV trails from the Tatuk-Lavoie Lakes area.  
Specific directions to the lake can be obtained from the operator of the Tatuk Lake lodge, 
and local guide-outfitters.  Fly-in anglers have been utilizing this lake. 
 
No obstructions were observed on the lake during the survey.  One loon and two caribou 
were reportedly observed by anglers near the lake. 
 
One variable mesh sinking gill net and one minnow trap were employed in the survey of 
this lake.  The gill net sampled depths from 1.0 m to 3.5 m, while the minnow trap was 
placed at a depth of 0.25 m.  A total of 28 rainbow trout (Oncorhynchus mykiss), 56 
longnose suckers and 21 largescale suckers (Catostomus macrocheilus) were captured in 
the gill net over five hours.  No fish were captured in the minnow trap over the six hours 
it was fishing.   
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Both sub-adult (150-200mm) and adult (>200 mm) rainbow trout were captured in the 
gill net, with the majority (89%) being adults.  Stomach contents surveys of the capture 
rainbows identified chironomids and sculpins (Cottus sp.) as food sources.  Eggs and 
evidence of eggs were found in eight of the females that were captured. Captured suckers 
measured up to 500mm in length, but stomach contents were not analyzed for these fish. 
 
The oxygen profile for the lake was constant, ranging from 8.6 mg/L at the surface to 9.4 
mg/L at five meters deep.  The temperature of the lake was uniform at all depths at 18.5 
degrees, which is warm, but within the range of tolerance for adult rainbow trout.  The 
shallow depth of the lake and the large littoral could result in low dissolved oxygen levels 
in the winter as vegetation biomass decomposes.  This impact is reduced by the influx of 
oxygenated water from the two inlet sources, thereby limiting the concern associated with 
this effect. 
 
The primary inlet was identified as having high value spawning habitats, and rainbow 
trout fry were observed within this area. Rainbow trout fry were also observed within the 
outlet.  The capture of such a large number of adults in a relatively short period of time 
indicates a healthy population exists within this lake.  The lack of juvenile and fry 
captured in minnow traps suggest that rearing is taking place within the inlets and the 
outlet of the lake.  Juvenile fish likely migrate back into the lake for overwintering.  
While migration in and out of the lake is not restricted, a significant decrease in the adult 
population may lead to lower levels of recruitment in the future.  While the remote nature 
of this lake currently prohibits large-scale removal of adults from recreational fishing, 
developments to improve access should be mitigated by instituting lower catch quotas 
and a catch and release system. 
 
Based on the air photo and the lake report, it appears that only 10% of the lakeshore 
would provide ideal moose habitat.  Visits by moose are likely transitory in nature, 
stopping to browse upon the abundant levels of aquatic vegetation.  Wetland habitat types 
favored by moose are associated with the inlets and the outlet of the lake.  The large 
littoral zone and abundant fish provide food for dabbling and diving ducks, as well as 
bald eagles and osprey.  Although the lake is large (90.8 ha), disturbances across the lake 
could reduce its use by caribou, moose, ducks and birds of prey. 
 
Wescott, R.G. and S. Barry. 1990. A reconnaissance survey of Turff Lake.  Fisheries  

Branch, Ministry of Environment, Lands and Parks, Prince George. 
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Appendix 3.0 Monitoring Protocols for Selected Indicators 
 
A.3.1 Stream Crossing with Fish Passage or Sediment Concerns 
 
Sampling Design 
 
Background 

 
The Ministry of Forests (MoF) has a partial inventory of stream crossing structures, 
however this information is limited to the location (Forest Service Road km), and length 
of bridge or culvert(s) diameter.  The MoF maintenance for a Forest Service Road (FSR) 
includes periodic structure assessments and regular monitoring associated with road 
maintenance and improvement activities.  The approach is largely proactive and requires 
substantial budgets.  To change to a less costly and more passive approach while 
minimizing the risks to fish and fish habitat, it would be necessary to ensure that the 
existing structures are functional and do not exhibit attributes that would be of a short 
term concern (i.e. outlet scour, bank erosion).  The existing information is insufficient to 
provide a framework to assess and monitor stream crossings with the Park. 
 
Information Requirements 

To ensure the sustainability of a monitoring program to identify fish passage or sediment 
concerns at stream crossings, a framework for information tracking and decision-making 
is needed.  The information required to develop the framework for monitoring and 
assessment is information-based.   
 
Key reference information to be collected for tracking includes: 

 Crossing location (road name and km, UTM) 
 Structure(s) type and size 
 Watershed code 
 Tributary status 

 
Key information to be monitored for potential fish passage concerns and sediment 
sources includes: 

 Barrier type (outfall drop, velocity, blockage), and level (full, partial) 
 Sediment concerns (high, med, low, no) 
 Evidence of scour (y/n);  bank (y/n)  
 Maintenance concerns (y/n) 

 
Identified barriers to fish or sediment sources should trigger a management decision to 
develop a prescription to eliminate these problems at the subject stream crossing.  There 
are no default prescriptions that can be applied using a decision making flow chart 
approach.  Environmental prescriptions should be developed by a qualified professional 
that has inspected the site.  Proposed instream works would require approval from 
MWLAP and any substantive works that could result in an impact to fish habitat 
(including sediment mobilization) would be referred to the Department of Fisheries and 
Oceans. 
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There are essentially three phases or components to the fish passage/sediment source 
monitoring program, including: 

1. The completion of an inventory of stream crossings 
2. Populating a database with inventory data. 
3. Conducting regular monitoring of stream crossings. 

 
Inventory Methods 

A cost effective approach to completing an inventory of existing stream crossings should 
integrate both an assessment of fish passage concerns and sediment sources using the 
methods in Technical Circular No.11 Fish Passage – Culvert Inspection Procedures 
(Parker 1999), which was developed under the Watershed Restoration Program to 
provide a means of identifying both fish passage and sediment concerns at stream 
crossings.  The circular describes the field procedures and contains the appropriate field 
forms.  Copies of the circular exist in the Ministry (MWLAP, MSRM) offices in Prince 
George and are also available through the Queen’s Printer. 
 
It should be noted that there appear to be a larger number of stream crossings of park 
tributaries outside of the park than inside.  The Ministry of Forests and licensees (Canfor, 
Slocan) would have responsibility for maintaining structures outside the park and should 
be encouraged to participate by completing fish passage/sediment source surveys on 
stream crossings on roads they are responsible for. 
 
Office Exercises 
Assuming that budgets would be limiting, a cost effective approach to completing fish 
passage culvert assessments, which include a sediment source assessment, would be to 
stratify sampling efforts, although it is feasible to assess all drainage structures.   
 
A stratified approach should focus efforts on larger stream crossings with greater 
potential risks to downstream fish habitat.  The main stream crossings should be 
identified on 1:50,000 scale NTS maps and defined as second order and larger streams.  
The stream network on a 1:50,000 scale map is relatively coarse and most stream lines 
that appear on these maps represent streams as opposed to vegetated drainages.  These 
streams should be ranked as having high priority for assessment. 
 
Once the main streams have been identified, other stream crossings should be identified 
on 1:20,000 scale TRIM II mapping, prioritized based on stream order (i.e. 
third>second>first), and completed as budgets permit.   
 
In addition to location referencing (road km, UTM), streams should be referenced using 
watershed codes, which should be annotated on the TRIM maps and can be a manual 
process.  It may be feasible to develop a base map that layers TRIM and Watershed atlas 
maps to facilitate this process.  Watershed codes identify where in the hierarchy of the 
watershed a stream occurs, which provides a link to fisheries information.  Where 
watershed codes do not exist for a stream, the parent watershed code should be applied 
and additional sequences of “999” added for each successive level of removal from the 
parent stream (i.e. tributary to a tributary to the parent would have the parent WSC 
followed by –999-999). 
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As there is limited potential for major barriers to fish occurring in the park due to the 
relatively subdued terrain downstream of existing road crossings, it should be assumed 
that all defined streams are fish-bearing for the purposes of conducting fish passage 
assessments.  If a culvert has been identified as a barrier to fish, the first action taken 
should be to confirm the fish bearing status of the stream, which should include a barrier 
search downstream if fish are not captured at the crossing.  If the stream has been 
confirmed as fish-bearing, an action plan should be developed to correct the problem.  
Corrective actions may include backwatering (rock weirs), culvert maintenance, or 
culvert replacement. 
 
Monitoring Methods 

Sediment source assessments should be completed at least once per year during spring 
runoff (April 15-May 15) and include a visual assessment of all streams crossings and a 
ground inspection should be completed for culverts identified as having potential 
sediment concerns.  Assessments can be completed in summer or fall, however erosion 
may be occurring in ditches in spring and could be vegetated by mid summer. 
 
A visual assessment should include an inspection of the culvert inlet, outlet and ditch 
lines to determine whether there has been scour or evidence of erosion such as: 

 the accumulation of substrates at a culvert inlet; 
 the accumulation of fine sediment in depositional areas downstream of a culvert 

where similar deposits are not present in similar areas upstream of the culvert;  
 scour at the culvert outlet; and 
 unstable or actively eroding banks. 

 
During freshet, background turbidity can be relatively high, however it is usually short-
lived and usually not severe.  Any observation of high turbidity from a source upstream 
of the road where resource development activities are occurring should be investigated 
immediately.  Along sections of the roads within the park where there is no development 
in portions of the catchment upstream of the road, it would not be necessary to investigate 
unless turbidity is chronic, largely as it is unlikely that the corrective actions would be 
taken unless there is imminent risk to spawning habitats downstream.  A script with road 
km, UTM location, assessment priority should be used to navigate between sites.  An 
annotated map would also be useful. 
 
Data Standards, Analysis and Reporting 
 
Data storage should be in an Access or Excel database, which should initially be 
populated with the location and stream referencing, and priority for sampling.  Additional 
data fields should be created to facilitate the data collection and capture for field 
sampling data.  The database should contain, as a minimum, the following fields, which 
are differentiated between office and field based data collection: 
 
Office-based data fields 

 road name 
 crossing UTM (replace with field GPS’d UTMs as available) 
 mapsheet # 



Finger-Tatuk Provincial Park: Monitoring Plan Framework & Protocols  

Triton Environmental Consultants Ltd. 59

 watershed code 
 field assessment completed (y/n) 
 priority (for assessment to be updated as assessments are completed) 

 
Field-based data fields 

 road km 
 site UTM 
 structure type 
 culvert diameter 
 culvert length 
 channel width 
 stream gradient upstream 
 stream gradient downstream 
 culvert slope 
 sediment concerns (high, med, low, none) 
 maintenance concerns 
 fish passage concerns 
 comments 
 inspection date 
 culvert water velocity 
 culvert outfall drop 
 barrier status (full, partial, none) 
 fish presence confirmed 
 fish absence confirmed 
 beaver concerns 

 
Personnel Requirements and Training 
 
Once an inventory and initial assessment of sediment concerns has been completed, the 
monitoring of sediment sources at stream crossings can be completed by park staff or 
others with some basic guidance.  To maintain consistency and reliability of data 
collection, the procedures and data collection methods identified above, and the field 
forms should be reviewed. 
 
Operational Requirements 
 
A meterstick and tape measure are required for monitoring fish passage and sediment. 
The equipment necessary to conduct a full fish passage culvert assessment includes: 

 Electrofishing equipment (waders, electrofisher, gloves, net) 
 Water velocity meter (Swoffer, gurly-pygmy) 
 30 m tape measure 
 meterstick 
 Abney level 
 GPS Unit 
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Sediment Source Short Form for Field Data Collection 
 

Date:      Surveyor:     
Road name and km:    Site UTM:  E  N 
Flow stage (H/M/L):  Turbidity (H/M/L):   
Evidence of outlet scour? (y/n) If so measure culvert outfall drop(cm):  
Unstable or eroding banks? (y/n)  

If yes, report length and height of bank (m):L1 H1  L2 H2  
Maintenance concerns? (y/n)  Debris blockage? (y/n)  Pull apart? (y/n)  
Comments:            
 
 

Sediment Source Short Form for Field Data Collection 
 

Date:      Surveyor:     
Road name and km:    Site UTM:  E  N 
Flow stage (H/M/L):  Turbidity (H/M/L):   
Evidence of outlet scour? (y/n) If so measure culvert outfall drop(cm):  
Unstable or eroding banks? (y/n)  

If yes, report length and height of bank (m):L1 H1  L2 H2  
Maintenance concerns? (y/n)  Debris blockage? (y/n)  Pull apart? (y/n)  
Comments:            
 
 

Sediment Source Short Form for Field Data Collection 
 

Date:      Surveyor:     
Road name and km:    Site UTM:  E  N 
Flow stage (H/M/L):  Turbidity (H/M/L):   
Evidence of outlet scour? (y/n) If so measure culvert outfall drop(cm):  
Unstable or eroding banks? (y/n)  

If yes, report length and height of bank (m):L1 H1  L2 H2  
Maintenance concerns? (y/n)  Debris blockage? (y/n)  Pull apart? (y/n)  
Comments:            
 

 
Sediment Source Short Form for Field Data Collection 

Date:      Surveyor:     
Road name and km:    Site UTM:  E  N 
Flow stage (H/M/L):  Turbidity (H/M/L):   
Evidence of outlet scour? (y/n) If so measure culvert outfall drop(cm):   
Unstable or eroding banks? (y/n)   

If yes, report length and height of bank (m):L1 H1  L2 H2  
Maintenance concerns? (y/n)  Debris blockage? (y/n)  Pull apart? (y/n)  
Comments:            
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A.3.2 Creel Census 
 
Sampling Design 
 
Background 

Creel census techniques have been used for many years and in many forms depending on 
the data that are to be collected.  The data that can be collected using creel census 
techniques can be fairly general or comprehensive.  From the information collected from 
creel surveys, the size class distribution of adults, growth rate and condition factor can be 
determined.  Combined with catch-per-unit-effort, the health and status of larger fish can 
be characterized, provided enough samples are processed.  The weaknesses of this 
approach are related to the variability in angler efficiency and reporting.  It could also be 
difficult to gather sufficient information in a timely manner if most anglers are practicing 
catch-and-release or having poor success. 
 
Information Requirements 

There does not appear to be any existing creel census or angler success (CPUE) data for 
lakes within the park.  Therefore the creel census program would itself establish the 
benchmark information. 
 
Inventory Methods 

An inventory to establish baseline conditions is not necessary or feasible to provide a 
benchmark for conducting a creel census.  The objective is to use the creel census itself to 
establish the benchmark and over time show a trend of increasing or decreasing angler 
success, or change in the quality of fishing experience.  This can then be used as a trigger 
for a more detailed stock assessment if a trend of declining angler success or degradation 
of angling experience related to angler success is observed. 
 
Monitoring Methods 

For the shore tended creel census, physical data should be collected for all fish and 
comments from each angler.  Students, often those in cooperative education or work 
experience programs, usually complete this type of creel census.  Some summer positions 
for students involve conducting creel census on a number of lakes throughout the 
summer, although creel census on a smaller number of lakes can be a component of a 
summer position.  Park staff or volunteers could also conduct the creel census but there 
may be logistical problems associated with the length of time that would be required to 
collect sufficient data. 
 
Log books from the two lodges (Finger, Tatuk) need only be collected (or copied) once 
per annum, preferably after the September long weekend.  Some discussion with lodge 
owners would be appropriate in developing the format for the log books.  Lodges often 
have guest books that current guests can look through out of interest and owners may 
want to keep the books on hand.  Owners may also want to have some input as to the 
design of the log book, or may recommend that a separate log book be kept to record 
fisheries information. 
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A stratified random sampling design could be employed to generate estimates of angler 
effort for the season, however this would require a creel survey to be conducted at 
various times of the summer, as determined from the random selection of sampling time 
frames (blocks).  Previous studies that have used a stratified random sampling design to 
estimate total angler effort and total harvest have required significant effort (Zimmerman 
and Kardash 2001); five replicate census events were targeted for 4 strata (morning, 
afternoon, week day, weekend). As the primary objective of the creel census is to 
establish a benchmark or baseline that can be monitored over time, it is recommended 
that a systematic sampling design be employed to monitor and measure catch-per-unit-
effort (CPUE) within a set time frame in each year (i.e. May long weekend) to establish a 
long-term trend of increasing or decreasing fishing pressure.   
 
In order to generate a statistically valid sample, it is estimated that the creel survey should 
continue until approximately 200 angler hours of effort have been recorded (pers. comm. 
Ted Zimmerman).  Assuming that budgets would be limiting, a cost effective approach to 
conducting the creel census is to limit the active creel census program to Finger and/or 
Tatuk lakes and to target periods of greatest angler activity for conducting the census.  
The May and/or July long weekend(s) would be the preferred timing.   
 
The passive and voluntary creel census forms at Harp and Turff lakes should be 
implemented in early May, with new forms supplied at these lakes.  At a minimum, the 
forms should be collected immediately following the July long weekend and again after 
the September long weekend. 
 
Field Survey Data  
 
Key information fields on creel census forms should include: 
 

Shore tended forms (Finger & Tatuk lakes): 
 fish species; 
 number of fish released and number harvested; 
 angler effort (hours) and catch-per-unit effort;  
 fork length; 
 weight; 
 age (scale samples); 
 sex & sexual maturity; 
 stomach contents; 
 parasites and diseases; and 
 quality of experience comments. 

Lodge log books (Finger & Tatuk lake lodges): 
 angler effort and catch-per-unit effort;  
 number of fish harvested; and 
 quality of experience comments. 

Passive (voluntary) lake shore forms (Harp, Turff): 
 angler effort and catch-per-unit effort;  
 number of fish harvested; and 
 quality of experience comments. 
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Fish size could be added to the passive creel census forms, however it is unlikely that 
these data would be provided in a reliable manner. 
 
Data Standards, Analysis and Reporting 
 
Data storage should be in an Excel database to facilitate analysis and graph building.  The 
primary data that are collected for the purposes of analysis include CPUE and growth 
rate, the latter would only be available for the active census.  The average CPUE should 
be plotted on a line or bar graph such that a trend can be identified over time.   
 
Data fields 

 data type (1-active lakeshore, 2-passive lakeshore, 3-lodge log book) 
 date 
 fish species 
 fork length (mm); 
 weight (g); 
 scale sample (y/n) 
 age (scale samples); 
 sex;  
 sexual maturity (immature, maturing, mature);  
 stomach contents; 
 parasites and diseases; 
 angling method (fly, troll, deep-troll, spin-cast) 
 angler catch-per-unit effort (angler hours/fish captured); and 
 quality of experience comments (overall experience-excellent, good, average, 

poor; fishing success- excellent, good, average, poor). 
Lodge log books (Finger & Tatuk lake lodges): 

 angler effort and catch-per-unit effort (angler hours/fish captured); and 
 quality of experience comments(overall experience-excellent, good, average, 

poor; fishing success- excellent, good, average, poor).. 
Passive (voluntary) lake shore forms (Harp, Turff): 

 angler effort and catch-per-unit effort; and 
 quality of experience comments (overall experience-excellent, good, average, 

poor; fishing success- excellent, good, average, poor). 
 
It is recommended that a ratio of means estimator approach following Pollock et al. 
(1997) be used to estimate catch-per-unit-effort (CPUE). This approach establishes a ratio 
of angling effort (hours) and CPUE. 
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Where R is the ratio being estimated, Cj is the number of fish caught by the jth angler and 
Lj is the time fished in hours by the jth angler. 
 
Following Cochran (1977), the variance can be calculated using: 
 

 
where is the sample mean of the angler effort, is the finite population correction 
factor, is the sample size, is the variance of effort, is the variance of catch, and 

is the covariance of catch and effort.  
 
Determine and plot the ratio estimator with 95% confidence limits for each successive 
year, lake and census method (shore-tended, log book, voluntary forms) to establish a 
trend line.  In order to compare data between or among years a non-parametric procedure 
incorporating multiple comparisons would be most appropriate (e.g., Friedman, Kruskall 
Wallis test) since most ratio estimators are not normally distributed.  These data should 
be used as an indicator and considered in the context of other data such as size class 
distribution or growth rate. 
 
 
Scale samples that have been collected from the shore-tended creel census should be 
analyzed from all sampled fish throughout the program in order to track growth rate.  The 
results of the aging should be plotted against length and weight (2 graphs) and a 
regression line fitted to the data.  This will establish a benchmark to track growth rate, 
which can be compared against future data or to data collected in the 1993 stock 
assessments.  Fish length (y-axis) VS weight (x-axis) should also be plotted and a 
regression line fitted to the data for each year.  Successive years of data should be plotted 
as separate lines on the same graph.   
 
After each 5 year period, the age, length and weight data should be pooled and graphed, 
as long as the variation between line slopes is within 10%, measured as the distance 
between lines for a given length or weight over the axis value (i.e. 20 mm length 
difference between lines for 300 mm fish would be 20/300=6.7% difference).  The first 5 
years of data should be treated as the benchmark to compare successive years of data.  
Note that sample date could have a significant influence on the weight data and therefore 
the data should be collected on the same date in each year, or as closely as possible.   
 
Management decisions should be based on a trend over several years and not based on 
data from any given year.  If a decline appears to be occurring, the management decision 
should be to conduct a stock assessment prior to implementing changes in fishing 
regulations, which would ultimately be the responsibility of MWLAP.   
 
The quality of experience comment field should only be used as an indicator to support 
other analyses such as CPUE or growth rate.  These comments may also indicate that 
there are other factors acting to degrade the fishing experience (i.e. overcrowding at 
campsites, too many large boats, larger fish disappearing). 
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Personnel Requirements and Training 
 
There are no particular training requirements for the passive log book records or lake 
creel census forms.  The protocols for conducting an active creel census are provided in 
the attached creel census form. 
 
Operational Requirements 
 
It is anticipated that the individual(s) conducting the creel census would stay at the 
campground, which would require the full complement of camping gear.  Field gear that 
would be needed to collect the full range of information would include at a minimum: 

Census forms (100) 
Fish measuring board 
2500 g scale 
Scale sample envelopes (100) 
Fish filleting knife 
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Creel Census Protocols 
 
Approach: 

1. Start day at 0900 and work until 2000 taking breaks during periods of inactivity. 
2. Set up fish cleaning/processing station at the boat launch. 
3. Introduce yourself to the angler stating your name and indicate that you are there 

to collect data that will help manage the fishery. 
4. Politely ask the angler if they would mind if you cleaned his/her fish so you can 

collect the necessary data. 
5. Ask the angler how long he/she fished, using what method, and how many fish 

were caught. 
6. Measure fish length and weight for all fish, then collect scale samples, gut fish 

and collect additional information.  (At the very least collect fish length, weight 
and scale samples, as well as CPUE information.) 

 
Continue sampling until at least 200 angler hours have been recorded.
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Creel Census Form 
 
Lake:   Date:   Surveyor:    
Start time:   End time:       
 
 
Species:      
Fork length (mm):      
Weight (g):      
Sex (M/F):      
Sexual maturity (I, MT, M):      
Scale sample (y/n):      
Stomach contents:      
Parasites and diseases:  
Angling method:  
Angler CPUE (fish/hr):  
Quality of experience:  
 
Species:      
Fork length (mm):      
Weight (g):      
Sex (M/F):      
Sexual maturity (I, MT, M):      
Scale sample (y/n):      
Stomach contents:      
Parasites and diseases:  
Angling method:  
Angler CPUE (fish/hr):  
Quality of experience:  
 
Species:      
Fork length (mm):      
Weight (g):      
Sex (M/F):      
Sexual maturity (I, MT, M):      
Scale sample (y/n):      
Stomach contents:      
Parasites and diseases:  
Angling method:  
Angler CPUE (fish/hr):  
Quality of experience:  
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Voluntary Creel Census Form 
 
Date:     
Angling method (spin-cast, fly):    
Hours fished:     
# of rainbow trout captured:     
Quality of experience comments:        
             
 
 

Voluntary Creel Census Form 
 
Date:     
Angling method (spin-cast, fly):    
Hours fished:     
# of rainbow trout captured:     
Quality of experience comments:        
             
 
 

Voluntary Creel Census Form 
 
Date:     
Angling method (spin-cast, fly):    
Hours fished:     
# of rainbow trout captured:     
Quality of experience comments:        
             
 
 

Voluntary Creel Census Form 
 
Date:     
Angling method (spin-cast, fly):    
Hours fished:     
# of rainbow trout captured:     
Quality of experience comments:        
             
 

Voluntary Creel Census Form 
 
Date:     
Angling method (spin-cast, fly):    
Hours fished:     
# of rainbow trout captured:     
Quality of experience comments:        
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Lodge Log Book Records 
 

Date:  
Species:  
Angling method:  
Angler CPUE (fish/hr):  
Quality of experience:  
 
Date:  
Species:  
Angling method:  
Angler CPUE (fish/hr):  
Quality of experience:  
  
Date:  
Species:  
Angling method:  
Angler CPUE (fish/hr):  
Quality of experience:  
 
Date:  
Species:  
Angling method:  
Angler CPUE (fish/hr):  
Quality of experience:  
  
Date:  
Species:  
Angling method:  
Angler CPUE (fish/hr):  
Quality of experience:  
 
Date:  
Species:  
Angling method:  
Angler CPUE (fish/hr):  
Quality of experience:  
 
Date:  
Species:  
Angling method:  
Angler CPUE (fish/hr):  
Quality of experience:  
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A.3.3 Kokanee Spawning Habitat 
 
Sampling Design 
 
Background 

The primary, and possibly the only kokanee spawning appears to occur in the portion of 
Finger Creek between Finger and Tatuk lakes.  In order to monitor kokanee populations, 
the number of kokanee spawning redds or the number of adult kokanee spawners can be 
enumerated and the numbers compared between years or against the proportion of 
suitable spawning habitat that is utilized.  The sampling design that has been provided 
(below) is intended to enumerate the number of adult spawners or kokanee redds 
observed following the spawning period. 
 
Information Requirements 

In order to determine whether the available spawning habitat is being fully utilized, a 
quantitative inventory is required.  In order to schedule a field assessment to enumerate 
spawning redds, the timing of spawning needs to be determined. 
 
Inventory Methods 

There is currently insufficient information to assess the size or status of kokanee 
populations in Finger and Tatuk Lakes.  It appears that the only substantial spawning 
habitat for kokanee occurs in Finger Creek between Finger and Tatuk lakes.  It is not 
known whether there are shoal spawning areas for kokanee.  A stock assessment using 
sampling techniques specific to kokanee should be conducted to assess the size and status 
of populations.  In addition, a study designed to determine whether shoal spawning 
occurs should be implemented.  Irrespective of whether these studies occur, the 
monitoring indicator would involve the enumeration of adult spawners or the 
enumeration of spawner redds. 
 
In order to utilize the enumeration data (adult spawners, redds), it should be correlated to 
the amount of suitable spawning habitat available, which would require an inventory be 
completed.  The field assessment should include a detailed biophysical inventory starting 
at the confluence at Tatuk Lake and continuing upstream to Finger Lake but excluding 
Otter Lake.  The distance upstream should be measured using a hip chain starting at 
Tatuk Lake and again from the inlet to Otter Lake, recording the chainage at the road 
crossing (for a reference).  A detailed stream inventory card (RIC site card) should be 
completed within each reach (R1-Tatuk L. to Otter Lake, R2- Otter Lake, R3-Otter Lake 
to Finger Lake) excluding Otter Lake (R2).  The amount of suitable spawning habitat 
should be quantified (m2) and totaled for each reach.  Sections with high quality habitat 
should be flagged (upstream and downstream ends) and GPS’d.  The inventory should be 
conducted during peak spawning and a spawner count should be included and referenced 
against the chainage. 
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The quality of spawning habitat should be assessed based on the following criteria7: 
High quality 
Gravel/cobble substrates with <10% fine content 
Water depth >6 cm 
Water velocity 0.15-0.80 m/s 
 
Medium quality 
Gravel/cobble, cobble/gravel or gravel/fine substrates with 10-30% fine content 
Water depth >6 cm 
Water velocity <0.15m/s or >0.80 m/s 
 
Low Quality 
Gravel/fine or cobble/fine substrates with >30% fine content 
Water depth >6cm 
Water velocity <0.15 or >0.80 m/s 

 
To ensure the inventory is conducted during peak spawning, Norm Grove or other staff at 
Tatuk Lake Lodge should be employed to monitor kokanee migration into Finger Creek.  
Kokanee typically spawn from September to November.  It would be useful to establish a 
counting fence at the lodge for at least one spawning season to enumerate adult spawners 
and determine timing.  The number of adult spawners could then be correlated to the 
amount of suitable spawning habitat to assess whether it is being fully utilized.  It has 
been assumed that counting fish migrating into Finger Creek over a 10 hour period every 
third day between September 21 and October 21 would encompass the migration period. 
 
Field Data  
 
A RIC site card should be completed within representative sections of each reach 
following the RIC standards for conducting fish and fish habitat inventories.  These data 
will help to characterize each reach including the values, sensitivities and limitations 
within each section of the stream. 
 
In addition to completing RIC site cards, field notes should be taken to record the 
occurrences of spawning habitat.  These data should include: 

 Chainage from downstream reach break to downstream end of spawning habitat; 
 Area (m2) of suitable spawning habitat by quality class (high, medium, low) 
 UTM coordinates  

 
It is preferable to record spawning habitat as individual occurrences relative to each 
quality class, however it is recognized that high quality spawning habitat may occur 
within sections that are predominantly medium quality habitat.  Where this occurs, the 
area of suitable spawning habitat should be field identified as a continuous area between 
sections that lack suitable spawning habitat and presented as a composite section and 
broken down into the respective classes with square meters of each represented.  The area 
of each class of spawning habitat should be measured with a tape measure, however for 

                                                 
7 Criteria were developed based on Ford et al. 1995 (see references) 
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complex situations the average channel width, and length of section should be recorded 
and the proportion of each spawning habitat quality class should be presented as a 
percentage of the whole area and converted to square meters, which should include an 
estimate of the percentage of the area that lacks suitable spawning habitat. 
 
Monitoring Methods 

A visual enumeration of adult spawners or redds is recommended for use as a monitoring 
indicator for kokanee.  A mark-recapture approach to estimate the total size of the 
spawner population is also feasible but should be conducted in isolation (stop-nets) and 
would require handling (disturbance) of fish, which could result in injury or mortality to 
fish or incubating eggs.  The annual monitoring costs for enumerating adult kokanee 
spawners would be greater than for enumerating redds as the former would involve 
several visits during the spawning period.  It is therefore recommended that redd counts 
are used as the primary monitoring indicator unless conditions (i.e. late spawning when 
ice and snow present) favour adult enumeration. 
 
Monitoring adult spawners or redds should be conducted in the same areas, on the same 
date and with the same effort in each year.  Preferably, monitoring would be conducted 
within the largest occurrence of high quality spawning habitat.  Based on existing 
information, it appears that most suitable spawning habitat occurs between Otter Lake 
and Tatuk Lake and between the road bridge to Tatuk Lake Lodge and Otter Lake. 
 
The timing for monitoring adult spawners or redds must be determined by monitoring the 
period that kokanee first enter the stream until the time that active spawning has ceased.  
Every second or third day during this period, the number of adult spawners should be 
enumerated such that the period of peak spawning can be identified, which would be the 
time that the enumeration of adult spawners would occur.  As this is a potentially 
hazardous period due to the likelihood that grizzly bear would be in the area and feeding 
on kokanee, enumerating redds immediately following spawning may present less risk, 
although if kokanee carcasses are abundant during this period, it may not be any safer.  
 
Spawner counts would be conducted from the bank and redd counts would be conducted 
from the bank and/or by limited wading.  It is important to ensure that the monitor 
minimizes disturbance to adult fish and avoids walking on redds.  Spawner counts would 
need to be completed over several days encompassing the period of peak spawning with 
the objective of recording the maximum number of spawners in a given section of stream, 
therefore the timing would be important.   
 
Locations for enumerating adult spawners or redds should be determined based on the 
inventory information and could be focused within a section with abundant high quality 
spawning gravels, or it could be a longer section encompassing multiple areas of high 
quality spawning habitat or a mixture of spawning habitats of varying quality.  In either 
case the sample area must be clearly identified and completely sampled in a repeatable 
manner.  All details of the sampling procedure should be carefully documented and 
repeated in subsequent years.  The objective should be to enumerate a minimum of 50 
pairs of adult spawners or 50 redds. 
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Data Standards, Analysis and Reporting 
 
For the initial inventory, a report should be produced to present and summarize the field 
data.  Summary tables should be included in the report to document the locations, amount 
and quality of suitable spawning habitat. A map should be produced to identify locations 
of high quality spawning habitat, with each location referenced using the chainage 
upstream from the downstream end of the reach. 
The monitoring data should be stored in an Access or Excel database.  The database 
should contain, as a minimum, the following fields: 

 Survey Date 
 Site # (ID # assigned to each section of spawning habitat) 
 Location (UTM coordinate at downstream end of Site #) 
 Site length (length included within enumeration section) 
 Total habitat area (m2) (average channel width x length) 
 Total wetted area (m2) (average wetted width x length) 
 Amount (m2) of high quality spawning habitat within survey section 
 Amount (m2) of medium quality spawning habitat within survey section 
 Amount (m2) of low quality spawning habitat within survey section 
 # of adult spawners or redds in each section 

 
A separate data record should be produced for each section surveyed and for each survey 
date.  A report template should be produced that contains summary tables and graphs that 
will accommodate annual census data as well as pooled data from several years.  The 
summary tables should present raw data as well as summary data such as adult spawners 
or redds per square meter of high, medium, and low quality spawning habitat, which 
should also be graphically presented (bar or line graph), with each year of data presented.  
As the habitat inventory would quantify the total available spawning habitat, the total 
number of redds can be estimated based on the data (redds per square meter) collected for 
each quality of spawning habitat.  
 
The analysis of data should include a comparison of data between years, with the 
objective of identifying a trend of increasing or decreasing use of spawning habitat.  
Depending on the initial results, a management trigger could be when <75% of the high 
quality habitat is being utilized, which could result in more detailed field assessments or a 
stock assessment, depending on the circumstances and potential reasons for a low result.  
The appropriate Ministry experts should be consulted to determine acceptable thresholds 
and/or management triggers and actions. 
 
Personnel Requirements and Training 
 
The initial inventory should be conducted by a qualified fisheries biologist with 
demonstrated experience.  Although enumerating adult kokanee or redds requires 
experience, monitoring can be conducted by park staff or students with suitable training.  
In order to ensure the continuity of data collection, monitoring responsibilities should be 
apprenticed, with the new monitor participating in one season of sampling, or at least 
several days in the field with the experienced monitor.  
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When conducting the initial inventory or monitoring, care should be taken to avoid 
disturbance to adults or damage to eggs in the gravel.  This can be achieved by walking 
on the bank as much as possible and crossing the stream at points where large rocks are 
visible that can be used as stepping stones to cross the stream. 
 
Operational Requirements 
 
Field sampling gear required to conduct the initial habitat inventory or for the subsequent 
monitoring (adult spawner or redd enumeration) should include at a minimum: 

Chest waders 
Polarized sunglasses 
Wide brim hat 
Hip chain 
GPS unit 
Orange flagging tape 
30 m tape measure 
Folding meterstick 
Field notebook with waterproof paper 
Day pack 
Bear spray 
Field first aid kit 
Camera 

 
It is anticipated that the inventory would be conducted by a two person crew and that the 
monitoring would be conducted by a single person.  In either case a portable radio or 
satellite phone should be carried into the field in the case of an emergency.  Prior to 
leaving for the field, the crew or person should file a work plan with the area they are 
working in and an expected return time, with someone who would know whether they 
had made it out of the bush each day.  Instructions should be given to indicate what 
actions are to be taken if a check-in is missed. 
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Appendix 4.0 A brief evaluation of the Conservation Risk Assessment 
(CRA) procedure used to rank parks and protected areas according to 
their conservation values, risks and threats. 
Overall, the Conservation Risk Assessment (CRA) procedure provides an adequate 
screening method to rank relative risks to Provincial Parks. The three parts used to score 
the park namely: (i) conservation values,  (ii) risks, and (iii) stressors/threats are 
consistent with the scientific evaluation of parks and protecting areas (IUCN, Cole 
19948). The conservation values focus on ecosystem representation, ecosystem diversity, 
rare ecosystems/species as well as special landform and cultural features. These criteria  
are appropriate, however, also considering the habitat suitability of regionally important 
wildlife species (e.g., bald eagle, osprey, moose, mule deer) may provide further 
indication of the parks regional conservation value. That is, relying solely on CDC 
rankings and red and blue-listed species (e.g., caribou and grizzly bear) may 
underestimate the wildlife values of certain parks. 
 
The risk factor section could be slightly improved. Although this section identifies 
landscape shape and size as a criterion to assess risk, they should be listed together and 
possibly combined to form a more quantifiable landscape metric such as ‘perimeter/area’ 
ratio. Because size as well as the amount of edge provides an indication of how well the 
park may function ecologically, these criteria could also be evaluated and scored. The 
size criteria appears to focus on the ability to meet patch sizes representative of the 
natural disturbance regime. It should be recognized, however, that using size as a criteria 
would be most useful for parks that have an explicit conservation goal of maintaining 
large predator-prey ecosystems and remote wilderness values (i.e., not all parks have to 
be big to have conservation value). As such, these landscape criteria could also be viewed 
within context of park management goals and therefore could also be evaluated as 
contributing to conservation values.   
 
Consistent with the Biodiversity Guidebook, seral stage distribution could also be 
evaluated during the risk assessment. Determining the seral stage distribution within the 
park as well as the surrounding landscape unit could provide an estimation of risk to 
coarse filter biodiversity.  The degree of risk could then be assessed using the amount of 
deviation from the range of natural variability (i.e. the benchmark).  
   
The stressors and threats section appears to adequately capture the essence of risk 
assessment by evaluating the likelihood and magnitude of potential threats including their 
potential cumulative impacts. No changes are recommended for this section. 
 
Although the CRA provides a reasonable approach to evaluating risks to parks, we did 
not find it helpful during the development of the monitoring plan or protocols. The CRA 
is useful as a means of ranking various parks according to their conservation values and 
risks but only at a strategic planning level. The CRA should be reflected in Management 
Direction Statements and Management Plans, which then provide the direction and focus 
for a Monitoring Plan. 
                                                 
8 Cole, David N. 1994. The wilderness threats matrix: a framework for assessing impacts. Res. Pap. INT-
475. Ogden, UT: U.S. Department of Agriculture, Forest Service, Intermountain Research Station. 14 p 




