







PART B:



LILLOOET LRMP

 ENVIRONMENTAL BASE CASE - BIODIVERSITY / WILDLIFE





























Eliot Terry (R. P. Bio.)

Keystone Wildlife Research

	Prince George, BC











�TABLE OF CONTENTS:  pART b - eNVIRONMENTAL base case (bIODIVERSITY/WILDLIFE)



� TOC \o "1-3" �1.0 Introduction	� GOTOBUTTON _Toc485274385  � PAGEREF _Toc485274385 �1��

2.0 Methods	� GOTOBUTTON _Toc485274386  � PAGEREF _Toc485274386 �1��

2.1  Indicators	� GOTOBUTTON _Toc485274387  � PAGEREF _Toc485274387 �1��

2.2  Assumptions	� GOTOBUTTON _Toc485274388  � PAGEREF _Toc485274388 �3��

2.3  Risk Assessment Approach	� GOTOBUTTON _Toc485274389  � PAGEREF _Toc485274389 �4��

2.4  Implications of Landscape Unit Planning Guide (1999)	� GOTOBUTTON _Toc485274390  � PAGEREF _Toc485274390 �8��

2.5  Data Limitations	� GOTOBUTTON _Toc485274391  � PAGEREF _Toc485274391 �8��

�advance \d12�3.0 Overview of Lillooet Plan Area	� GOTOBUTTON _Toc485274392  � PAGEREF _Toc485274392 �9��

4.0  Protected Areas Strategy	� GOTOBUTTON _Toc485274393  � PAGEREF _Toc485274393 �12��

4.1  Ecosystem Representation in Existing Protected Areas	� GOTOBUTTON _Toc485274394  � PAGEREF _Toc485274394 �13��

4.2  Provincial Overview	� GOTOBUTTON _Toc485274395  � PAGEREF _Toc485274395 �14��

5.0  Biodiversity	� GOTOBUTTON _Toc485274396  � PAGEREF _Toc485274396 �16��

5.1  Background	� GOTOBUTTON _Toc485274397  � PAGEREF _Toc485274397 �16��

5.2  Natural Disturbance Types	� GOTOBUTTON _Toc485274398  � PAGEREF _Toc485274398 �17��

5.3  Old-growth and Seral Stage Distribution	� GOTOBUTTON _Toc485274399  � PAGEREF _Toc485274399 �18��

5.4  Riparian Habitat	� GOTOBUTTON _Toc485274400  � PAGEREF _Toc485274400 �19��

5.5  Red and Blue Listed Species	� GOTOBUTTON _Toc485274401  � PAGEREF _Toc485274401 �21��

5.6  Rare Grasslands	� GOTOBUTTON _Toc485274402  � PAGEREF _Toc485274402 �22��

6.0   WILDLIFE	� GOTOBUTTON _Toc485274403  � PAGEREF _Toc485274403 �24��

�advance \d12�6.1 Deer	� GOTOBUTTON _Toc485274404  � PAGEREF _Toc485274404 �24��

Background	� GOTOBUTTON _Toc485274405  � PAGEREF _Toc485274405 �24��

Current Status and Anticipated Trends	� GOTOBUTTON _Toc485274406  � PAGEREF _Toc485274406 �25��



6.2 Bighorn Sheep (California, Rocky Mountain)	� GOTOBUTTON _Toc485274407  � PAGEREF _Toc485274407 �26��

Background	� GOTOBUTTON _Toc485274408  � PAGEREF _Toc485274408 �26��

Current Status and Anticipated Trends	� GOTOBUTTON _Toc485274409  � PAGEREF _Toc485274409 �27��

�advance \d12�6.3 Mountain Goat	� GOTOBUTTON _Toc485274410  � PAGEREF _Toc485274410 �29��

Background	� GOTOBUTTON _Toc485274411  � PAGEREF _Toc485274411 �29��

Current Status and Anticipated Trends	� GOTOBUTTON _Toc485274412  � PAGEREF _Toc485274412 �30��

�advance \d12�6.4 Moose	� GOTOBUTTON _Toc485274413  � PAGEREF _Toc485274413 �31��

Background	� GOTOBUTTON _Toc485274414  � PAGEREF _Toc485274414 �31��

Current Status and Anticipated Trends	� GOTOBUTTON _Toc485274415  � PAGEREF _Toc485274415 �32��

�

6.5 Grizzly Bears	� GOTOBUTTON _Toc485274416  � PAGEREF _Toc485274416 �33��

Background	� GOTOBUTTON _Toc485274417  � PAGEREF _Toc485274417 �33��

Current Status and Anticipated Trends	� GOTOBUTTON _Toc485274418  � PAGEREF _Toc485274418 �35��

�advance \d12�6.6 Spotted Owls	� GOTOBUTTON _Toc485274419  � PAGEREF _Toc485274419 �36��

Background	� GOTOBUTTON _Toc485274420  � PAGEREF _Toc485274420 �36��

Current Status and Anticipated Trends	� GOTOBUTTON _Toc485274421  � PAGEREF _Toc485274421 �37��

�advance \d12�6.7 Forest-dependent Species	� GOTOBUTTON _Toc485274422  � PAGEREF _Toc485274422 �38��

Background	� GOTOBUTTON _Toc485274423  � PAGEREF _Toc485274423 �38��

Current Status and Anticipated Trends	� GOTOBUTTON _Toc485274424  � PAGEREF _Toc485274424 �38��

7.0 Conclusions	� GOTOBUTTON _Toc485274425  � PAGEREF _Toc485274425 �39��

8.0 REFERENCES	� GOTOBUTTON _Toc485274426  � PAGEREF _Toc485274426 �40��

Appendix 1:  Provincial summary of Ecosection and Biogeoclimatic subzone/variants represented in existing PROTECTED aREAS

Appendix 2:  Red and Blue-listed species in the Lillooet Forest District

Appendix 3:  Rare Plant Associations found in the Lillooet Forest District

�

�

1.0 Introduction



This section of the Base Case report summarizes the expected changes and relative risks to various components of biodiversity (e.g., wildlife, ecosystems) that would result if status quo management were to continue in the Lillooet Plan Area. The purpose of the Base Case is to provide a benchmark by which the recommended Land Use Plan can be compared. The Base Case assumes a continuance of current management practices and attempts to address qualitatively the trends for each environmental value in the absence of a land use plan.  Current management practices include the Forest Practices Code of BC Act and regulations as well as management direction set out in the recent Landscape Unit Planning Guide (1999). In addition, current management also includes the resource management emphasis areas (i.e., zones) identified on the Base Case map. Current management practices related to the mining sector include regulations outlined in the Mines Act, Mineral Exploration (MX) Code, Mining Rights Amendment Act and the Environmental Assessment Act. 



2.0 Methods



2.1 Indicators



To compare the Base Case with the (eventual) recommended Land Use Plan, each environmental value requires a measurable criteria to be used as an indicator1 to assist LRMP participants determine if objectives for valued environmental components are likely to be achieved.  Indicators for this assessment reflect environmental values identified by the Lillooet LRMP Table. 



BC Environment (Kamloops Region) provided wildlife habitat suitability2 and/or distribution maps (1:250,000) for five ungulate species including mule deer, mountain goat, bighorn sheep, moose and elk. In addition suitability/capability mapping was completed for grizzly bear, and potential distribution of spotted owls. 



The wildlife maps identified known high value winter ranges for moose and deer (suitability), however, all season habitats were mapped for mountain goats, mountain sheep and elk to provide a general distribution of habitats within the Plan Area.  



The Ministry of Forests’ (MoF) Geographic Information System (GIS) generated habitat area summaries (see Appendix C in Part A: Socio-economic Base Case) which portray the amount of each mapped environmental indicator within each Base Case “Management Zone” category (e.g., VQO, Basic management). The main criteria used to assess each species account or environmental value (e.g., mountain goat habitat) was the percentage of the area of each each indicator that occurred in each of these Management Zones. Within each Zone, the land base was further broken down into areas potentially available for forest harvesting (i.e., Timber Harvesting Land Base), areas presently excluded from logging activities (i.e., “forested exclusions”) and non-forested areas.



To best reflect existing land use intensities, 9 current management emphasis zones were initially identified by the Inter-agency Support Team for the Base Case map (see Part A: Socio-Economic Base Case) including: 



Existing Protected Areas

LRUPs (i.e., Yalakom, Bralorne)

Community Watersheds

Vehicle Restricted Access (Spruce Lake, Yalakom Valley)

Mule Deer

Retention /Partial Retention VQOs

Modification VQO

Basic Resource Management

ALR/Settlement



However, to simplify the area analysis these 9 Zones were grouped into 5 broader categories according to their general level of resource development intensity (Table 1).



Table 1.  “Base Case” Management Zones (MZs) used to represent groupings of similar resource development intensity

Base Case MZ Categories (grouped)�Current Management Zones ��Existing Protected Areas�·	Existing Protected Areas��Retention/Partial Retention VQO�·	Retention VQO

·	Partial Retention VQO��Additional Constraint Areas�·	Vehicle Restricted Access

·	Mule Deer

·	Modification VQO

·	Community Watersheds

·	LRUPs��Basic Resource Management�·	Basic��ALR/Settlement�·	ALR

Settlement

Private Lands��

�

2.2 Assumptions



In order to estimate potential impacts to environmental values, a number of key assumptions were required (Table 2).  In addition, assumptions that are more species-specific were necessary and are defined for each wildlife species. These assumptions were derived primarily from the published literature (see references), local knowledge and professional judgment. These assumptions, including the species-specific assumptions, should be viewed as ‘working hypotheses’ and should be continuously assessed through appropriate monitoring and further scientific investigation.



Table 2. Key assumptions used to estimate potential land use impacts on environmental values.��

·	The more closely managed forests resemble natural disturbance regimes� (i.e., maintain forest composition and stand structures), the greater the probability that populations of all native species will be maintained. 



·	Consistent with the Biodiversity Guidebook (1995), risks to biodiversity increases along a continuum with increasing intensity levels of resource development. That is, lower intensity development areas provide more options and opportunities for maintaining native species and ecological processes. 

 

·	Wildlife habitats that within the Timber Harvesting Land Base (THLB) are at higher risk than habitats that occur on excluded crown land areas (i.e., inoperable areas) due to loss of unique valley bottom habitats, significantly altered seral stage distributions, road access and increased human disturbance. Although forested areas that occur outside of the THLB contribute to biodiversity, they do not necessarily provide adequate or equivalent habitat quality compared to areas that occur within the THLB. Establishment of Old Growth Management Areas (OGMAs), Wildlife Habitat Areas (WHAs) and Wildlife Tree Retention (WTR) on the THLB, however, are assumed to partly reduce the risks for some species.



·	Overall, landscapes dominated by young seral grassland communities or forests, pose higher risks to biodiversity than landscapes dominated by late seral forests or climax potential natural communities (grasslands) due to reduced plant species diversity and/or forest structure.



·	More open roads result in increased risks to specific species. In particular, increased road development results in greater mortality risks for large mammals (e.g., grizzly bears and ungulates) and potential habitat loss and fragmentation for smaller species (e.g., amphibians, small mammals). 



·	Access management strategies (e.g., access control points etc. are assumed to partly mitigate potential  adverse effects of increased road access from forest, mineral or other development.��

2�tc ""�.3  Risk Assessment Approach



A relative risk assessment approach was used to assess the potential impacts of land use designations on each environmental value using quantitative GIS area summaries in combination with the assumptions outlined in Table 3 as well as the species-specific ones. The GIS area summaries were generated by MoF using agency inventories (i.e., MELP, MOF). 



Risk is defined as the probability or likelihood of an adverse event occurring over the short or long term.  For the purposes of this assessment, an adverse environmental event or outcome includes such things as significantly altered seral stage distributions, decrease in wildlife habitat quantity or quality, increased mortality, altered predator-prey relationships, population decline or reduced water quality/quantity. Note: Because the information used in this report including the assumptions were grounded in scientific principles, scientific literature as well as professional local knowledge (i.e., Agency input), risks are considered “real” and not “perceived” as defined by MOF – Risk Management and Statutory Decision Making Handbook (1998). 



Five relative risk levels (Very High, High, Moderate, Low, Very Low) were used and attempted to incorporate the significance of a potential impact by addressing both the likelihood and magnitude of the effect (i.e., land use zoning) on each environmental value. Where possible, the assessment attempts to determine the significance of impacts and estimated risks by using quantifiable objective information (e.g., GIS area statistics provided by MoF) as well as the available scientific literature, published reports and professional judgment.  To determine an initial risk level, how much habitat that occurs in each Resource Management Emphasis Area as well as how much habitat overlaps with the Timber Harvesting Land Base (THLB) should be considered.  However, because some species depend on seasonal habitats that may only occur on the Timber Harvesting Land Base (e.g., grizzly bears), the THLB can be disproportionately important. As such, a small amount of overlap between habitat and THLB does not necessarily translate into small or low risk. It should also be emphasized that because mineral exploration/development as well road access can affect wildlife habitat that occurs outside the THLB, the gross area statistics are also useful for determining potential impacts. 



Potential causal factors that may result in one or more of these adverse outcomes include timber harvesting, mining, road development and/or increased human disturbance.  In general, risks were assumed to be positively correlated with increasing levels of land use intensity to reflect altered future landscape conditions.  This approach is consistent with the risks to biodiversity outlined in the Biodiversity Guidebook (1995).



A brief rationale supporting each relative risk level and their significance is described below (Table 3.).  It should be emphasized, however, that Table 3 should only be considered as a rough guide to relative risk levels and reflect an overall or ‘average’ risk level of each Resource Management Zone to environmental values considered as a whole.  This is done to provide a broad overview of potential risk levels over the entire Plan Area. Specific risk levels, however, may deviate from these levels depending on the environmental value or wildlife species considered.  The implications of each Resource Management Zone category to each wildlife species are addressed under species-specific assumptions (Tables 8,10,12,14).  It should also be emphasized that current management practices (e.g., some FPC regulations, Mineral Exploration Code), lower level planning processes as well as future management strategies developed by the Lillooet LRMP could partly mitigate potential negative impacts to environmental values and therefore, reduce the relative risk levels.  In contrast, uncertainty, a lack of explicit management strategies within the Base Case Zones or, as described below, implementing management direction set out in the Landscape Unit Planning Guide would increase relative risk levels.



To help clarify what the various risk levels mean in terms of implications for ecosystems and wildlife populations, a brief explanation is provided below for each risk level category.�   It should be noted, however, that these habitat risk levels were developed (Kootenay-Boundary Land Use Plan) using the assumptions underlying the principle of natural seral stage distributions outlined in the Biodiversity Guidebook (1995).  In general, the key assumption maintains that the more deviation from natural seral stage distributions the greater the risk of population decline and extirpation.  Although seral stage distributions on a landscape unit basis were not available for the Lillooet Plan Area, the deviation from natural levels were assumed to be correlated with resource development intensity as outlined in Table 3. It should also be recognized that these risk levels do not explicitly incorporate other risk factors such as increased road access. As mentioned above, management strategies (e.g., access) are used qualitatively to adjust risk ratings to account for other risk factors.



Very low risk: most populations likely to remain stable, or possibly increase where habitat restoration is successful; likely to be multiple areas of each habitat type which will allow habitats to withstand changes due to all but the most catastrophic natural stand-replacing events (e.g. unusually extensive forest fires); where local extirpations occur, connectivity (continuity of habitats) will likely allow for re-establishment of replacement populations. 



Low risk: some populations likely to remain stable, or possibly increase where habitat restoration is successful; some populations dependent on habitats in short supply may decline; likely to be multiple areas of each habitat types which will allow habitats to withstand changes due to most natural stand-replacing events; where local extirpations occur, connectivity may allow for re-establishment of replacement populations.  



Moderate risk: likely to result in reductions in some local populations with others remaining stable; local extirpations are possible where populations are left vulnerable to predators or other increased stress; may be sufficient redundancy in habitats to withstand changes due to most natural stand-replacing events; where extensive areas of young forest are present, these will create imbalances in habitat over time (e.g. ‘boom and bust’ feeding areas for grizzly bears); re-establishment of locally extirpated populations may be limited by lack of connectivity. 



High risk: likely to result in significant declines in some populations with some local extirpations due to the lack of mature and old forests; The lack of redundancy in habitats will mean that any changes due to natural forest stand replacing events will likely result in further local extirpations; extensive areas of young forests will create imbalances in habitat over time; may contribute to semi-permanent and/or regional extirpations if risk level is long-lasting and/or covers a significant portion of a given population’s range. 



Very high risk: major reductions are likely in populations that are dependent on mature and/or old forest stands; many local extirpations; extensive areas of younger trees will create imbalances in habitat over time (e.g., ‘boom and bust’ feeding areas for grizzly bears); significant potential for contributing to permanent and/or regional extirpations or extinctions if risk level is long-lasting and/or the area at risk covers a significant portion of a given population’s range. 



Table 3.  Relative risk levels used to estimate potential impacts of each Base Case Management Zone on environmental values.  

Base Case Management Zone Emphasis�Risk Level�Rationale and Implications��







Protected Area�







Low-Very Low�·	Resource development precluded; future landscape conditions anticipated to change the least in the short term. i.e., natural levels of biodiversity potentially maintained. Usually unroaded and undisturbed; wilderness values maintained. However, risks can be higher depending on the size of the PA and surrounding resource development activities (i.e., inadequate buffers).

·	Overall, wildlife populations expected to remain stable.  ��Retention/Partial Retention VQOs







�Low-Moderate�·	Maximum of 5-15% disturbance (visibly altered) allowed in Retention/partial Retention VQO areas.  Low disturbance level results in relatively long rotation intervals and maintains supply of mature and old forest. However, higher levels of disturbance may occur in certain site specific circumstances.��Additional Constraint Areas



·	Mule Deer Zone





Modification VQO & Comm. Watersheds 



·	LRUPs �Moderate�·	Mule deer managed on ad hoc basis, most areas managed as basic IRM (3 pass) harvesting regimes. However, where mule deer winter range values and selection management zone overlap, emphasis on selection silvicultural systems (Douglas-fir). Selection silvicultural systems reduce risks to deer winter range values. Overall, however, mature forest cover remains vulnerable over the long term.

·	25% maximum disturbance (non-greened up state) for modification VQO; 20-30% in Community watersheds

·	More coordinated planning expected in areas with LRUPs��





Base Case Management Zone Emphasis�Risk Level�Rationale and Implications��Additional Constraint Areas (cont.)



·	Vehicle Restricted Access

�Moderate�·	Wildlife Act Motor Vehicle Closures (Spruce Lakes and Yalakom Valley above 1920 m); Yalakom valley restricted access area poses somewhat lower risks due to lower intensity development assumed under LRUP.  Although VRA would remain in place even if Spruce Lake Study Area were not designated as a new park, considerable uncertainty remains regarding long term management emphasis. Overall, species sensitive to increased industrial road access (e.g., grizzly bear, ungulates) remain vulnerable over the long term��Basic Resource Management (General)�Moderate-High�·	3 pass harvesting; maximum of 33% under green –up (i.e., < 3m); reduced mature and old forest cover (25-50% natural; assuming managed to meet Low/Intermediate BEOs), increasing road network. Increased fragmentation, (loss of forest interior conditions) reduced habitat connectivity. 

Although the intent of this zone is often to balance economic and environmental values - species that require larger tracts of mature and old forest and less human disturbance become increasingly vulnerable. Risks may be very high if enhanced timber production as well as mineral development occurs simultaneously (i.e., cumulative effects).

·	Mature and old-dependent species anticipated to exist at lower densities or possibly experience local extirpations over the long term. (see definition of High Risk below)��ALR/Settlement�High-Very High



�·	Significant alteration of plant and animal species composition, ecosystem structure and function

·	Typically, permanent loss of mature forest cover and other plant species due to land conversion and habitat fragmentation. 

·	Although agriculture areas can enhance habitat for some species (e.g., feeding areas for deer), overall, these areas result in lower biodiversity due to fragmentation as well as loss and displacement of native plant and animal species.   Overall, land use activities considered unsuitable to maintain most native species and ecological processes; increased wildlife-human conflicts (e.g., bears).  Significant declines and extirpation of some species expected.���

2.4 Implications of Landscape Unit Planning Guide (1999)



The recent release of the Landscape Unit Panning Guide (LUPG 1999) has important implications for biodiversity management in British Columbia. Specifically, the policy direction set out in the LUPG diminishes the significance and original intent of the Biodiversity Emphasis Options as defined by the Biodiversity Guidebook (1995). Because the LUPG does not require full implementation of the biodiversity recommendations�  (Biodiversity Guidebook 1995) and has also made clear how mature and old forest requirements are to be met (i.e., largely in areas that do not contribute to the Timber Harvesting Land Base), the Low-Intermediate-High continuum of options has less significance than previously intended. Briefly, implementation of the management objectives and strategies outlined in the LUPG poses high risks to biodiversity because: (1) Assuming that non-contributing areas do not represent all of the ecosystems in the Plan Area and that ecosystem representation is limited to the subzone/variant level, unique and rare valley bottom ecosystems will be under represented; (2) early seral requirements no longer apply (all NDTs), which greatly increases the potential for early seral forests to significantly exceed natural levels (up to 5 times); (3) most landscape units in the Lillooet LRMP will likely meet mature and old seral stage objectives (OGMAs) in areas outside the Timber Harvesting Land Base (i.e. inoperable forested land), which will result in further concentration of forest development in productive valley bottoms and lower slope forests, and (4) only one-third of the old seral target is required in Low BEOs (~3-4%) which further increases the risks to plant and animal species dependent on old growth forests.



2�tc ""�.5 Data Limitations �tc "9.22 Data Limitations " \l 002�



It should be recognized that although our ability to accurately predict the consequences of land use changes on wildlife populations is improving, few ecological studies have been conducted at spatial and temporal scales appropriate for regional conservation assessments (i.e., millions of ha. over long time periods). The lack of empirical data on the functional relationships between habitat supply, habitat structure and population density further limits our predictions of land use change.  Ideally, habitat supply models and/or spatially explicit population models (derived from empirical data) would be developed to permit forecasting of temporal and spatial habitat availability under alternative land use scenarios.  These alternative land use scenarios could then be ranked according to their relative risk to population viability. However, the data necessary to use these decision tools are rarely available.  



Moreover, the effect of land use practices on less well-known plant and animal species (invertebrates, soil biota) is relatively unknown. Despite these limitations, a science-based assessment of the implications of land use practices on wildlife is still possible using a combination of qualitative/quantitative approaches. The relatively high level of knowledge about the habitat requirements and mortality risks of the wildlife species considered here (i.e. deer, elk, moose, grizzly bear) also provides a relatively sound and reliable basis for this assessment approach. 

�advance \d12�3.0 Overview of Lillooet Plan Area 



�tc  \l 0 "029.1	Ecosections in the Lillooet Plan Area "�The majority of the Lillooet Plan Area is made up of two ecoprovinces (the Southern Interior and the Central Interior), and four ecoregions (the Chilcotin Ranges, Thompson-Okanagan Plateau, the Interior Transition Ranges, and a small portion of the Pacific Ranges ecoregion).  Ecosystems in B. C. are broadly classified into 110 ecosections, which are zones with similar landforms, vegetation and climate (Demarchi 1993). The Lillooet Plan Area is represented by four ecosections that dominate 98% of its Gross Land Base (GLB).  The remaining area is represented by five minor ecosections (Figure 1): 



the Interior Transition ecoregion includes the Leeward Pacific Ranges (LPR), the Pavilion Ranges (PAR) and the Southern Chilcotin Ranges (SCR) ecosections;

the Chilcotin Ranges ecoregion includes the Central Chilcotin Ranges ecosection (CCR); 

the Thompson-Okanagan Plateau ecoregion includes a small portion of the Thompson Basin (THB) ecosection; and

the Pacific Ranges ecoregion contributes a small part of the Eastern Pacific Ranges (EPR) ecosection.

Small portions of the Chilcotin Plateau (CHP) and Fraser Basin (FRB) ecosections are also present in the Plan Area.

�EMBED Unknown \s���

Figure 1. Ecosections and biogeoclimatic zones in the Lillooet Plan Area.

�

Within these ecosections, the Plan Area contains 7 biogeoclimatic zones including ATp, ESSF, MS, IDF, CWH, PP, and BG. Ecosections and biogeoclimatic zones found in the Lillooet LRMP are further described below (Demarchi 1993).



Southern Chilcotin Ranges (SCR) Ecosection

comprises 51.2% of Plan Area

high, rounded mountains with deep, narrow valleys

AT, ESSF, IDF, MS and PP biogeoclimatic zones 



Pavilion Ranges (PAR) Ecosection

comprises 19.6% of Plan Area

mountainous upland area, transitional with Coast Ranges to the west and the plateau to the East

dissected by Fraser and Thompson Rivers

made up of Interior Douglas-fir (IDF), Montane Spruce (MS), Bunchgrass (BG), Ponderosa Pine (PP), Engelmann Spruce-Subalpine Fir (ESSF) and Alpine Tundra (AT) biogeoclimatic zones



Leeward Pacific Ranges (LPR) Ecosection

comprises 17.2% of Plan Area

bold mountains with deep narrow valleys in the north and more subdued valleys in the south 

ESSF, IDF, AT, and Coastal Western Hemlock (CWH) biogeoclimatic zones



Central Chilcotin Ranges (CCR) Ecosection

comprises 10.9% of Plan Area

dry, rounded mountain area

MS, IDF, ESSF and AT biogeoclimatic zones



Thompson Basin (THB) Ecosection

comprises 0.5% of Plan Area

warm and exceptionally dry, low elevation area with high diversity

very small portion of this ecosection in Plan Area

BG and PP biogeoclimatic zones



Eastern Pacific Ranges (EPR) Ecosection

comprises 0.1% of Plan Area

rugged inland area with transitional climates including some rainshadow

ESSF, CWH and AT biogeoclimatic zones (very minor amount of MH).



The Chilcotin Plateau (CHP) and Fraser Basin (FRB) ecosections also make up 0.2 and 0.5% of the Plan Area, respectively.

�

The 7 biogeoclimatic zones present in the Lillooet Plan Area (Ministry of Forests, 1992) are:



Alpine Tundra (AT) - comprises 23% of Plan Area.  These are high-elevation areas (above treeline).  The short growing season and long, cold winter with high snow depths restricts most woody plants to dwarf vegetation such as shrubs, heathers, herbs, mosses and lichens.  This is valuable habitat for species such as mountain goat, mule deer, bighorn sheep, grizzly bear, wolf, wolverine, and small mammals such as marmots and ground squirrels.



Engelmann Spruce-Subalpine Fir (ESSF) - comprises 34% of Plan Area.  These are coniferous forests of Engelmann spruce, subalpine fir, and lodgepole pine, with shrub-dominated understories.  This zone is characterized by short, cool growing seasons and long, cold winters with high snow depths.  Mountain goat are best adapted to winter in this zone.  Coniferous forests provide important habitat for furbearers such as marten, fisher, red squirrel, wolverine, and a variety of seed-eating birds such as the Red and White-winged Crossbills, Clark's Nutcracker, and Pine Siskin.  Avalanche tracks are valuable spring and summer habitats for grizzly bear and ungulates.  Meadows in parkland (sparsely treed subalpine areas) are summer range for ungulates and bears.  There are nine subzones in the Plan Area: the moist, warm (ESSFmw); the moist, warm parkland (ESSFmwp); the dry, cold (ESSFdc); the dry, cold parkland (ESSFdcp); the dry, very cold (ESSFdv); the dry, very cold parkland (ESSFdvp); the xeric, cold (ESSFxc); the xeric, cold parkland (ESSFxcp); and the xeric, very cold (ESSFxv). 



Montane Spruce (MS) - comprises 12% of Plan Area.  This zone occurs in the south-central interior at middle elevations with ESSF above and IDF below and is most extensive on plateau areas.  Engelmann and hybrid spruce and varying amounts of subalpine fir are the characteristic tree species. Winters are cold, with deep snow cover and summers are moderately short and warm.  Mountain goats winter in the MS and this zone is also valuable as moose winter range.  This zone provides summer and fall range for moose, elk and mule deer.  Bighorn sheep and Golden Eagles use steep, south-facing grasslands in this zone, while grizzly bears and mountain goat forage in avalanche tracks.  Four subzones: the dry, moderate (MSdm); the xeric, very cold (MSxv); the dry, cold (MSdc); and the xeric, cool (MSxk) are present in the Plan Area.



Interior Douglas Fir (IDF) -  comprises 24% of Plan Area.  The dominant tree in this zone is Douglas-fir.  Pinegrass and feathermoss dominate the understorey with soopolallie and kinnikinnick as common shrubs.   In drier areas the zone becomes savannah-like, supporting bunchgrasses including rough fescue and bluebunch wheatgrass.  The IDF is important for mule deer, sheep and elk habitat, particularly winter range, as well as summer livestock range.  Frequent fires have resulted in even-aged lodgepole pine stands at higher elevations while ponderosa pine is a common tree at low elevations.  This is the second warmest forest zone of the dry southern interior.  Five subzones are present in the Plan Area: the wet, warm (IDFww); the xeric warm (IDFxw); xeric, hot (IDFxh); dry, cool (IDFdk); and the xeric, moderate (IDFxm).



Coastal Western Hemlock (CWH)  - comprises 2% of Plan Area.  This zone occurs in the southern limits of the Plan Area.  This zone is generally cool, and moist, with moderate temperatures.  Western hemlock is the dominant tree, and western redcedar, Douglas-fir and black cottonwood are also common.  Forests are usually dense.  Mule deer, black and grizzly bear, mountain goat, Spotted Owls, and Bald Eagles may be found in this zone.  Two subzones, the moist submaritime (CWHms) and dry submaritime (CWHds) are present in the Plan Area.



Ponderosa Pine (PP) - comprises 4% of Plan Area.  This is the warmest and driest forest zone.  The PP is confined to a narrow band in the driest and warmest valleys of the southern interior.  Ponderosa pine is the dominant tree, while Douglas-fir is common on colder and moister sites. Bluebunch wheatgrass and rough fescue provide excellent spring and summer forage for mule deer, sheep and elk.  Frequent ground fires are important for creating and maintaining these stands.  The short, relatively snow-free winters of the PP zone attract birds from higher elevations and provide key winter ranges for mule deer, elk, and bighorn sheep.  A single subzone, the xeric, hot (PPxh) is present in the Plan Area.  The PP zone is similar to lower elevation dry IDF subzones.



Bunchgrass (BG) - comprises 2% of Plan Area.  This is a grassland zone confined to the lower elevations of the driest and hottest valleys of the southern interior.  Bluebunch wheatgrass is dominant on undisturbed sites.  At lower elevations big sagebrush is common, especially on heavily grazed areas.  Ponderosa pine and Douglas-fir occasionally occur in draws and on coarser soils.



It should be emphasized that the Bunchgrass (BG) zone is one of the smallest biogeoclimatic zones in British Columbia, however, it supports a wide range of wildlife, including many of provincial or national significance.  It supports critical winter and spring forage for bighorn sheep, elk and mule deer.  Lakes and streams often remain open in winter or thaw in early spring, providing important staging areas for migrating waterfowl.  This zone also provides important spring livestock range and with irrigation becomes some of the province's most valuable agricultural land.  One subzone, the xeric hot (BGxh) occurs in the Plan Area. 



The PP and BG zones comprise about 6% of the total Plan Area, however, because these zones largely occur on private land, (and not included in the land use plan), the crown portion of these zones are very rare.



4.0  Protected Areas Strategy



�tc  \l 0 "029.5	Protected Areas"�The Protected Areas Strategy (PAS) was created in 1992 to co-ordinate British Columbia’s protected areas programs and objectives.  The main goal is to protect a target amount of 12% of the province’s land base by the year 2000.  Specific lands are protected for their special values for wildlife, wilderness, recreation, culture and heritage and as representative examples of natural diversity.  The first PAS goal (“Goal 1”) is to protect large (>3000 ha) areas which are representative examples of natural diversity.  The second goal (“Goal 2”) is to protect special natural, cultural heritage and recreational features.  

�

4.1  Ecosystem Representation in Existing Protected Areas



The purpose of this section is to provide an area summary of existing ecosystem representation in Protected Areas and Ecological Reserves within the Lillooet Plan Area. 



Currently, there are 6 fully protected areas in the Plan Area, comprising approximately 112,677 ha (~ 10% of Plan Area).  These are the Stein Valley Nlaka’pamux Heritage Park, Duffey Lake Park, Skwaha Lake Ecological Reserve, Skihist Ecological Reserve, Skihist Provincial Park, and Marble Canyon Park.  



Situated within the southern portion of the Plan area Stein Valley Nlaka’pamux Heritage Park (108,316 ha) comprises the only large existing Protected Area within the Lillooet LRMP boundaries. This park provides representation of the Leeward Pacific Ranges (LPR) and Southern Chilcotin Ranges (SCR) ecosections. The Duffey Lake Park (2 091 ha) also provides representation of the Leeward Pacific Ranges and the Skihist Park provides representation of the Pavillion Ranges ecosection. 



Considering only the existing Protecting Areas within the Lillooet LRMP boundaries 7 of 33 subzone variant/phases are adequately (>12%) to well represented (>20%) including three IDF subzones, one CWH, one MS, one ESSF and ATp (Table 4). The remaining subzones, however, are under-represented (<6%) including 18 of 33 (54%) which are lacking any representation within the Plan Area (Table 4).



Table 4.  Percent of each biogeoclimatic subzone/variant currently in Protected Areas (i.e., existing presentation only within Lillooet Plan Area). 

Biogeoclimatic Subzone/Variant/Phase�Total area (ha) in Plan Area�% Protected in 

Plan Area��ATp�378 725�15.1%��ESSF dcp�751�0��ESSF dc2�7 855�0��ESSF dvp�916�0��ESSF dv�111 485�6.2%��ESSF mw�79 560�36.1%��ESSF mwp�335�0��ESSF xcp�2 457�0��ESSF xc�24 546�1.5%��ESSF xv�45 875�0��MS dc�50 002�1.2%��MS dm2�3 274�0��MS unk�8 314�84.9%��MS xk�61 138�0.4%��



Biogeoclimatic Subzone/Variant/Phase�Total area (ha) in Plan Area�% Protected in 

Plan Area��MS xv�5 655�0��CWH ds1�2 980�0��CWH ms1�6 608�13.2%��IDF dk1�83 408�0.5%��IDF dk1a�1 558�0��IDF dk2�75 229�3.0%��IDF dk2b�12 620�17.7%��IDF dk3�9 621�0��IDF unk�6 772�42.5%��IDF ww�13 966�0��IDF xh1�8 129�20.3%��IDF xh2�52 393�0.8%��IDF xh2b�1 896�0��IDF xm�4 776�0��IDF xw�1 765�0��PP xh2�46 328�0.9%��BG xh2�15 558�0��BG xh3�112�0��BG xw2�518�0��TOTAL�1 125 128�10%��



4.2  Provincial Overview



The Lillooet Plan Area shares common ecosections and biogeoclimatic zones with other regions and forest districts that have existing Protected Areas. These include Cariboo-Chilcotin, Kamloops and the Lower Mainland. The purpose of this section is to provide Table members with a provincial overview of existing representation for ecosections and biogeoclimatic subzone/variants that occur within the Lillooet LRMP. The full complement of ecosections and subzone/variants represented in PA is provided in Appendix. 



Of the four major ecosections in the Lillooet LRMP, two are well represented (> 25%) including the Leeward Pacific (25.5%) and Central Chilcotin Ranges (33.9%). In contrast, the Pavillion Ranges ecosection and Southern Chilcotin Ranges (SCR) are somewhat under-represented (7-9%) (Appendix 1). Of the five minor ecosections that occur in the Plan area, only the Eastern Pacific Ranges are reasonably well represented provincially with 19% in fully Protected Areas. The remaining ecosections vary in their degree of representation (2-9%). 



Within the Southern Chilcotin Ranges, 5 of 10 major biogeoclimatic subzone/variant/phases in the Plan Area have adequate provincial representation (>12%) including 1 high elevation subzone (ESSFmw), 1 mid elevation subzone (MS unk) and 3 low elevation Douglas fir zones (IDFdk2b, IDF unk, IDFxh1) (Appendix 1).  Alpine tundra (ATp) is moderately well represented (~9%) whereas the MSxk is significantly under-represented (<1%) (see Table 5).  Within the Pavillion Ranges, 6 of 19 subzone/variants are adequately represented (>12-24%) (Appendix 1).  Seven subzone variants are under-represented (0.1-6%) and six are totally lacking representation including 2 that are only found in the Lillooet Plan Area (IDFunk, IDFxm) (Table 5). 



Within the Leeward Pacific Ranges, 8 of 11 subzones are adequately-to-well represented (13-59%), the IDFww is under-represented (1.7%) and one subzone (MSdm2) is totally lacking representation and only occurs in the Lillooet Plan Area (Table 5). Within the Central Chilcotin Ranges ecosection, 3 of 10 subzone/variants are well represented (20-40%) including the ATp, ESSFxv2 and IDFdw. The remaining 6 subzones that occur within the Plan Area are currently under-represented (<1%) including three subzones that exclusively occur in the Lillooet Plan Area (Table 5).  Of the minor ecosections, the BGxh2 (Fraser Basin Ecosection) and the ESSFxv2 (Chilcotin Plateau Ecosection) are currently under-represented in fully Protected Areas (Table 5).



Table 5. Ecosection and biogeoclimatic subzone/variants “under-represented” (<12%) in existing Protected Areas.

Ecosection�Subzone /

Variant / Phase�Total area (ha) in Lillooet Plan Area�Total area (ha)

Provincial�% Protected in 

existing PAs.

(Plan Area + Others)��Southern Chilcotin Ranges (SCR)�MS xk�3 549�24 799�0.02%��Pavillion  Ranges (PAR)�ESSF dcp�534�1 269�0���ESSF dc2�7 839�15 542�0���IDF dk1�60 941�97 390�3.3%���IDF dk1a�1 560�3 813�2.1%���IDF dk2�7 503�12 519�0���IDF unk�1 293�1 293�0���IDF xh1�6 485�9 347�0.13%���IDF xh2�38 138�54 169�3.7%���IDF xm�2 401�2 401�0���MS dm2�2 016�8 619�0���PP xh2�38 341�40 507�1.0%��Leeward Pacific Ranges (LPR)�IDF ww�4 997�39 581�1.7%���MS dm2�1 226�1 236�0���

Ecosection�Subzone /

Variant / Phase�Total area (ha) in Lillooet Plan Area�Total area (ha)

Provincial�% Protected in 

existing PAs.

(Plan Area + Others)��Central Chilcotin Ranges (CCR)�ESSF dv�8 020�8 020�0���IDF dk2�1 160�1 160�0���IDF dk3�9 518�9 570�0.5%���MS dc�11 103�11 103�0���MS xk�6 958� 6958�0���MS xv�5 534�36 577�0.7%��Fraser Basin (FRB)�BG xh2�1 963�2 241�0.5%��Chilcotin Plateau (CHP)�ESSF xv2�1 425�23 489�0��* Percentage represent the total amount of each subzone/variant in existing Protected Areas within each ecosection. Source: LUCO 1999. 

Note: Lillooet LRMP contributions to ecosystem representation may be constrained by the limited occurrence of some subzone/variants within the Plan Area. 



5.0  Biodiversity



5.1  Background

�tc  \l 0 "0210.1	Overview of Biodiversity"��advance \d12��tc  \l 0 "03Background"�Biodiversity is the diversity of plants, animals and other living organisms in all their forms and levels of organization and includes the diversity of genes, species, and ecosystems and the functional and evolutionary processes that link them.  Biodiversity can be described at 3 levels: genetic, species and ecosystem (Harding and McCullum 1994).  Genetic diversity refers to the different forms (alleles) of genes present in a particular population of living things.  In a genetically diverse population, many forms of a gene are present, and because of this the population has the capability of adapting swiftly when local conditions change.  A population which is not genetically diverse (e.g. an inbred or isolated population) has only a few forms of each gene, making it vulnerable to genetic diseases and less able to adapt to environmental changes.  



Species diversity refers to the number of different living species in a particular area.  When species become extinct, species diversity diminishes.  Each species has its own particular set of environmental conditions under which it can live and breed, and chooses its habitat accordingly.  Species diversity is dependent on the number of different habitats present.  Due to its diversity of habitats, the province of British Columbia has the highest diversity of wildlife species in Canada.  



Ecosystem diversity refers to the number of different habitats available in a particular ecosystem, and is directly reflected in species diversity.  Human activities tend to split, isolate or eliminate certain types of habitat while maximizing others.  Conserving ecosystem diversity means maintaining all of the habitats naturally occurring in an area in sufficient quantities that allow the survival of all species associated with those habitats.



Maintenance of biodiversity is dependent on a) protecting and connecting large areas as ecological benchmarks at the regional level, b) providing habitat variety and connectivity at the landscape (watershed) level, and c) managing at the stand (site) level.  Biodiversity is threatened by loss of habitat due to fragmentation, alienation or degradation by industrial practices or by urban encroachment, and /or by more direct impacts on specific plant and animal species such as consumptive use by people or animals. In general, to maintain biodiversity, current scientific theory states that different structural stages should be maintained in the landscape in proportions which allow the maintenance of wildlife populations dependent on each stage, and in proportions which mimic the natural disturbance interval of the forest type. 

�advance \d12� 

5.2 Natural Disturbance Types



Four natural disturbance types (NDTs) occur in the Lillooet Plan Area, however, three NDTs represent the majority of the Plan Area (88%) including NDT 5 (34%), NDT 4 (30%) and NDT 3 (24%). The remaining area is represented by NDT 2 (12%) (Table 6). As a proportion of the Timber Harvesting Land Base (THLB), NDT 4 and NDT 3 comprise the majority of operable forest (44% and 39% respectively).



Natural Disturbance Type 5 includes alpine tundra and subalpine parkland ecosystems.  These are areas with short, harsh, growing seasons where fires or other types of disturbance such as grazing have dramatic and long-lasting effects. 



Natural Disturbance Type 4 includes the, BG, IDF and PP subzones, which are characterized by frequent stand-maintaining fires.  Low-intensity fires are common and limit tree encroachment onto grasslands.  Patches of fire-resistant trees occur throughout the IDF and PP in slightly moister areas, resulting in a natural mosaic of mostly uneven-aged forests interspersed with grassy and shrubby openings. 



Natural Disturbance Type 3 is characterized by ecosystems with frequent stand-initiating fires and outbreaks of insect pests.  These forests occur naturally in a mosaic of even-aged regenerating stands, usually containing mature forest remnants. Biogeoclimatic subzones represented by NDT 3 include the Montane Spruce, ESSFxc, ESSFdv, and ESSFdc2. 



Natural Disturbance Type 2 is characterized by ecosystems with infrequent stand-initiating events and include the CWH and ESSFxv subzones.  Historically these ecosystems naturally experienced infrequent fires (B.C. Ministry of Forests 1995).  The landscape naturally consisted of even-aged stands with snags and veteran trees remaining from previous burns.



Table 6.  Natural disturbance types (NDTs) of the Lillooet Plan Area.





Ecosystem Type�



BGC subzones�

Gross Land Base (ha)�

% of  Total Plan Area



 �% of 

THLB

(296,311 ha)��

NDT5  Alpine Tundra and Sub-alpine Parkland�Alpine Tundra (ATp)�383,184�34�2��



NDT4   Frequent Stand Maintaining Events�

Ponderosa Pine (PP); Bunchgrass (BG); Interior Douglas Fir (IDF)�

334,650�

30�

44��

NDT3   Frequent Stand Initiating Events �

Montane Spruce (MS); Engelmann Spruce Subalpine Fir (ESSF)�

272,269�

24�

39��

NDT2   Infrequent Stand Initiating Events �

Coastal Western Hemlock

CWH) Engelmann Spruce Subalpine Fir (ESSF)�135,023�12�15��

Unclassified (lakes, etc.)�



�15 416 �0�0��

Total Hectares in Plan Area (excluding water)�

�1 125 128�100�100��



5.3  Old-growth and Seral Stage Distribution



�tc  \l 0 "0210.2	Old-growth"�Background



Old-growth conservation is a concern because forest management emphasizes production of young, fast-growing even-aged forests with limited structural diversity and few large old trees.  Old-growth forests provide structural components such as large old trees, multi-layered canopies, standing dead trees, rotting fallen logs, broken-topped, decaying live trees and considerable amounts of arboreal lichens, all of which are less abundant in young forests and are important to many wildlife species (Pojar and Meidinger 1991).  Old-growth forests have high wildlife diversity due to their structural diversity and complexity and some species are dependent on old-growth ecosystems.  



Species dependent on old-growth forest include marten, fisher, and cavity-nesting birds such as Spotted Owls and woodpeckers.  Threats to old-growth include alienation of forest land and changes in forest structure due to logging, mining, agricultural development and urban expansion, and fragmentation of existing old-growth due to roads, railroads and other development.  Fragmentation of old forests leaves patches of old trees which are not suitable for species requiring larger home ranges, and wildlife forced to travel long distances between patches of old-growth often has high mortality rates.  Old-growth forests take a long time to regenerate, and old-growth-dependent species are often less able to adapt to habitat alteration and loss. Long-term conservation will depend mainly on placing representative forest areas in management zones where timber harvesting will be reduced or eliminated.  



Seral stages are the successional stages in forest growth from seedling to old-growth.  Different seral stages provide different habitat characteristics, and each has particular wildlife species associated with it.  As a forest evolves in age, its associated wildlife will change in both numbers and species composition. 



Current Status and Anticipated Trends



E�tc  \l 0 "04Current Status and Outlook"�xisting roads, forest harvesting, human settlement, agriculture and alienation of forested land has already reduced biodiversity in the Lillooet Plan Area - especially through the degradation of grasslands (e.g. declines in Sharp-tailed Grouse, Sage Thrasher habitat) and loss of old-growth forests. Currently, almost 80% of the Timber Harvesting Land Base is classified as mature (>80 years old), with many stands older than 120 years (TSR 1995). In 100 years, however, the age class distribution will be significantly different as the majority of stands within the Timber Harvesting Land Base (THLB) will be less than 80 years old (i.e., very little mature and old forest). Although some mature and old forests will remain on the THLB to meet VQO objectives as well as other FPC stand-level biodiversity requirements (e.g., Riparian Reserve Zones, Wildlife Tree Patches), there will be fewer large areas of mature and old forest present in valley bottoms, and thus species dependent on large areas of such forests are expected to occur at lower densities over time. 



5.4	Riparian Habitat



�tc  \l 0 "0210.6	Riparian Habitat"�Background



Riparian habitat (habitat adjacent to a lake, stream or river; influenced by surface water) is vitally important for many species, particularly fish, amphibians, moose, grizzly bear and many birds.  Riparian forests are generally dense and moist with understories dominated by shrubs and herbs, making them excellent habitat for many warbler species.  Seasonal flooding or high water tables influence this habitat. Coarse woody debris in the form of large fallen trees and snags provide habitat for many wildlife species such as furbearers and bats. CWD influences streambed stability and provides cover for fish.  Wildlife may also use riparian corridors for migration or daily travel. 



Riparian forests are also highly productive timber areas, however, timber harvesting and road building can cause stream degradation, fragmentation of habitat and loss of connectivity to upland areas. Riparian areas can also be impacted by livestock grazing.  If not properly managed, high levels of grazing can lead to increased pathogen contamination, turbidity, sedimentation, and streambank degradation. Riparian habitat is also at risk from erosion due to unstable soils and from pollution of watercourses by runoff and leaching from agricultural activity or mining.



Current Status and Anticipated Trends



The Forest Practices Code (FPC) as well as the Mineral Exploration Code (MX Code) requires Riparian Reserve Zones around some streams and water bodies. Depending on the stream classification (stream width), FPC reserve zones (i.e., no-harvest buffers) vary between 0-50m. Although S3, S2 and S1 streams require 20,30 and 50m buffers respectively, no reserve zones are required for S4-S6 streams. Because some fish may be present in S4 streams, these headwater streams remain vulnerable to resource development practices. Overall, however, the FPC riparian reserve zones reduce the risks to S1,S2 and S3  stream classes and help maintain some riparian values (e.g., fish habitat, water quality). However, to maintain some terrestrial vertebrates (birds, amphibians), wider reserve zones may provide better protection than these relatively narrow strips. 



Range management in riparian areas is currently guided by the FPC Riparian Management guidebook, which provides recommendations for “Best Management Practices”.  Riparian values must be addressed in all current range use plans.  In the Plan Area, all range use plans address riparian values using the FPC guidebook.  In-house riparian remedial measures have been developed by provincial range specialists and district staff are being trained to use the model for damaged riparian areas, but there is no funding source for remedial measures.  A formal inventory of riparian areas impacted by livestock grazing is not available for the Plan Area.  Some impacted areas are identified in selected range use plans but not all known impacted areas will be addressed (despite a remedial measures process in place) due to constraints in resources (MOF, Range).



Although FPC riparian reserve zones provide habitat protection on forested crown lands, private lands or unforested (grassland) riparian habitat has remained vulnerable to land use practices.   Some of the rarest habitats in the district occur within the riparian zones in the dry ecosystems (BG, PP, IDFxh biogeoclimatic zones, subzones).  As such, these habitats are particularly vulnerable to unconstrained livestock grazing. While the Riparian Area Guidebook outlines some best management practices there are very few legal requirements constraining livestock use in riparian areas. Dry ecosystem riparian areas are considered at high risk within the Plan Area.

Wildlife species in British Columbia have been assigned to 3 categories to reflect differing

Current practices (FPC Riparian Reserve Zones) are providing some riparian protection, however, since many recommendations (i.e., partial retention in Riparian Management Zones, Best Management Practices) outlined in the Guidebooks remain discretionary, riparian values still remain somewhat vulnerable to resource development. A landscape-level approach would provide better riparian corridor protection that encompasses headwater streams as well as floodplains downstream to maintain hydrologic connectivity and biodiversity.

�

5.5 Red and Blue Listed Species



Background



Wildlife species in BC have been assigned to 3 categories to reflect differing

priorities for management (BC Environment 1991).  Species status categories were based on abundance, distribution, habitat integrity, population trends, reproductive potential and public interest or use.  Endangered or "red-listed" species are in danger of extinction within BC  Threatened species, also red-listed, may become endangered if management programs are not undertaken to reduce their vulnerability.  Sensitive or vulnerable "blue-listed" species have low or declining numbers with restricted distributions within the province.  Management emphasis "yellow-listed" species have populations, which are managed to meet specific public demands such as viewing, hunting or trapping. 



Range practices can have an affect on the habitat of certain wildlife species at risk.  These are limited to 4 bird species - Brewer’s sparrow, American Bittern, Long Billed curlew and Williamson’s 	sapsucker: 



Brewer’s sparrow requires dense sagebrush for habitat.  Dense sagebrush indicates an early seral stage often due to heavy grazing.  It may be necessary to exceed the 10% early seral limit to provide Brewers sparrow habitat, which could have implications for biodiversity and range management practices.



American bitterns nest near the edges of wetlands and ponds in the carex fringe and further into the bullrush zone.  Damage to these zones by livestock grazing could impact this species. 



Long billed curlews’ preferred nesting habitat is in short grass on knolls.  There may be range management implications to this preferred habitat.  It is hard to manage grazing to allow for short grass on the knolls and not impact the side hills in the surrounding area.  The current risks are unknown for this species because the risk rating will depend on the distribution of this species in relation to grazing schedules. 



Williamson’s sapsuckers require a mixed stand of riparian brush and tree species such as willow, cottonwood, poplar and birch for food requirements.  Riparian protection is addressed in the range use plan, which is a requirement of the FPC Act.  Sapsucker habitat may be protected through the protection of riparian values through the range use plan.



Current Status and Anticipated Trends



To date, eight red-listed ('R' status) and 22 blue-listed ('B' status) vertebrate species occur in the Lillooet Plan Area (CDC 1999a; Appendix 1.) as well as many (~100) yellow-listed birds (e.g., Bald Eagle, Rough-Legged Hawk).  There are 20 red-listed and 24 blue-listed plant species in the Plan Area (CDC 1999b; Appendix 2), as well as 13 red-listed and 17 blue-listed plant communities (CDC1999c; Appendix 3). 



In general, the outlook for red and blue-listed wildlife species is somewhat mixed.  Some species (e.g., Sandhill Crane) may be at less risk due to FPC Riparian Reserve Zones as well as potential establishment of Wildlife Habitat Areas (Identified Wildlife Management Strategy) on crown land.  Other species (e.g. fisher, grizzly bear, bull trout, spotted owl) will remain vulnerable because they require input from Higher Level Plans (e.g. LRMP or Landscape Unit) to adequately meet landscape level objectives.  



5.6  Rare Grasslands



�tc  \l 0 "029.4	Ecosystem Representation"�There are provincially significant grassland ecosystems within the Lillooet Plan Area.  They include primarily the plateaus of the Fraser and Thompson Rivers. Because these ecosystems are not found elsewhere, maintenance of biodiversity is dependent upon their undeveloped and ungrazed state.



Grasslands are considered one of the most endangered ecosystems in Canada, and are home to nearly one-third of its endangered species. BC’s grasslands are home to 55 critical wildlife species, including the rubber boa, long billed curlew, Lewis’ woodpecker, fringed myotis, and California bighorn sheep (CDC - Lillooet region red-blue listed). Small mammals and reptiles need the open space, soils and insect populations found in grasslands, birds of prey hunt in these areas, others use them as nesting grounds where predators may be identified from a distance, and ungulates are dependent on these areas for winter forage. The protection of grassland is of international, national and regional significance. Less than two percent of grassland areas are protected in Canada (TLC 1999).



The permanent range areas include the bunchgrass (BG), ponderosa pine (PP) and interior Douglas fir (IDF) biogeoclimatic zones.  Bluebunch wheatgrass and rough fescue are the climax species on undisturbed sites.  Big sagebrush is representative of early seral communities where grazing has been heavy.  The main disturbances affecting these ecosystems are from fire and grazing by livestock and wildlife.  The majority of these areas are tenured to ranchers for livestock grazing.



Current Status and Anticipated Trends



The FPC, through the development of range use plans, sets desired plant communities for tenured crown range.  Seral stage targets are outlined in the range use plans as well as tools to as improve range conditions to these seral targets. The current FPC guidebook on Landscape Unit Planning does not include procedures for dealing with biodiversity for resources other than timber.  The retention of biodiversity elements that directly affect the timber supply, such as old growth and wildlife tree patches, is considered the highest priority for MoF and MoELP at this time. Although the maintenance of permanent range biodiversity is at risk because of this priority, the seral stage targets and tools set out in the range use plans offer some protection (MoF, Range).



The GIS area analysis also provided additional information on four biogeoclimatic subzones known to have high suitability for a number of red and blue-listed wildlife species dependent on grassland communities within the BGxh1, PPxh1, IDFxh1 and IDFxw1 biogeoclimatic subzones. Of these subzones, only the IDFxh currently has some degree of full protection (20%) (Fig. 2).  The other subzones, however, are at relatively higher risk from development as they occur predominately on Settlement (private) and ALR lands. 



In general, the outlook for the relatively large number of rare plant communities (13 red listed and 17 blue-listed) also appears to be very poor. A lack of known seral stage distributions in the current grassland ecosystems of the Plan Area is needed to improve inventory and management. The Operational Planning Regulations (FPC) require biodiversity objectives to be addressed but there are no biodiversity objectives for range management developed for the Plan Area.   Finally, although some representation of these ecosystems may be captured in areas outside the Timber

Harvesting Land Base (e.g., inoperable areas), many of these ecosystems occur on private land, and therefore remain vulnerable over the long term. A list of rare plant communities is provided in Appendix 3.  



�EMBED Unknown���

Fig. 2. The relative proportions of four biogeoclimatic subzones (known to contain high numbers of red and blue-listed species) in each resource management emphasis area. (BGxh =15 558 ha; PPxh = 46 328 ha; IDFxh = 8 129 ha; IDFxw = 1 765 ha)

�

6.0   WILDLIFE



�tc  \l 0 "0211.2	Ungulate Winter Range"�The Lillooet Plan Area supports a variety of ungulates including deer, moose, bighorn sheep, mountain goat and elk.  Although populations of most of these species appear to be stable, all are sensitive to disturbance of their winter ranges.  

�advance \d12�6.1 Deer



�tc  \l 0 "03Deer"�Background



Mule deer, black-tailed and a few white-tailed deer occur in the Plan Area. High suitability deer winter range occurs in most valley bottoms, but is most extensive in the Interior Douglas fir (IDF) biogeoclimatic zone. In particular, the IDFdk2, IDFdk1, and IDFxh2 provide the most suitable combination of climate and forest conditions including reduced snow depths, large diameter Douglas-fir and preferred winter forage species (e.g., Douglas fir needles, arboreal lichens, saskatoon).  In winter, deer migrate down to areas where the climate is less severe, usually below 1400 m during normal winters and below 1150 m during more severe winters. To reflect varying snow conditions, MELP recommends that the BGC subzones be classified into shallow, moderate and deep snowpacks, and crown closure and age class targets be established by these zones. 



Table 7. Indicator and assumptions used to estimate impacts of Base Case Resource Management Zone category on mule deer winter range.

Indicator�Assumptions��

(1)	Percent of High suitability mule deer winter range  in each MZ category



(2)	Percent of High suitability winter range that occurs on the Timber Harvesting Land Base.



�·	Mature and old Douglas fir forests provide critical winter habitat (snow interception) for deer populations during years with heavy snow accumulation. Therefore, these habitats must be available throughout a rotation and be appropriately distributed (spatial/temporal) within a landscape unit for long-term population viability.  

·	Basic Management Zone poses moderate to high risks to deer winter ranges due to significantly reduced mature/old forest cover and higher densities of open roads.  Habitat suitability expected to decline over time due to increased isolation and fragmentation. Selection harvesting preferred silvicultural system to maintain deer winter range values over the long term.

·	Increased road development provides access to deer by wolves, cougars and humans which poses high to very high risks to deer survival.  

·	However, access management strategies or seasonal closures during  resource development activities considered to partly reduce risks.���To maintain deer winter range at both stand and landscape levels, preferred forage species and overstory cover (Douglas fir) must be appropriately distributed over space and time. Range management can also greatly impact mule deer forage availability.  Range practices that ensure adequate access to important shrubs in the winter and access to newly emerging bunch grass in the spring is critical to the long term productivity of mule deer in the district. Assumptions used to estimate potential impacts of resource management zones on deer winter range are shown in Table 7.



Current Status and Anticipated Trends



Approximately 262,243 ha of mule deer winter range has been identified in the Plan Area. Of that, 43 777 ha occurs on private land (17%) and another 14,462 ha (5.5%) lies within the Agricultural Land Reserve (ALR). This represents a total of 58 754 ha or about 22% of deer winter range that is vulnerable to management practices on private land (Table 8). On crown lands, the majority (74%) of deer winter range has been allocated to Additional Constraint Areas (i.e., Mule Deer Zone ~ 42%) and VQO Management (32%) (Table 8). Of the total deer winter range identified in the Plan Area, about 34% (89 419 ha) occurs on the current Timber Harvesting Land Base (THLB) and is considered at direct risk from forest harvesting activities. However, none of this habitat occurs in the Basic Management Zone, where risks are estimated to be high for mule deer over the long term. The remaining deer winter range occurs in forested (38%) and non-forested (28%) exclusions (Table 8). 



Table 8. The amount (ha) of mule deer winter range in each Base Case Management Zone category.

Base Case Management Zone (MZ) Category�Forested Exclusions

(ha)�Non-forested Exclusions

(ha)�Timber Harvesting Land Base (THLB) (ha)1�Total

Area (ha)� %  of Total in each MZ Category

��Existing Protected Area�3 121�6 202�0�9 323�4%��Retention/Partial Retention VQO�31 503�19 519�32 319       (12%)

�83 342�32%��Additional Constraint Areas �37 030�20 964�52 781 (20%)�110 8242�42%��Basic Resource Management�0�0�0�0�0%��ALR/Settlement�26 636�27 800�4 319

 (2%) �58 755�22%��Total Deer Winter Range

(% of total)�98 290

(37%)�74 485

(28%)�89 419

(34%)�262 244

(100)�100%��1 The bolded percentages show how much habitat in each zone category is within the THLB.

2The majority of this total (103,104 ha) represents the Mule Deer Zone; remaining amount (~7,800 ha) occurs in Community Watersheds.

�

Overall, the area analysis suggests that portions of mule deer winter range are at relatively low risk in zones such as VQO management areas (32%), areas where Douglas-fir selection harvesting is taking place as well as the small portion (3.6%) allocated to PAs. However, a more comprehensive approach that addresses both stand and landscape level requirements is still needed, particularly in the Mule Deer Zone. Although there may be some appropriate management occurring, (e.g., selection harvesting of Douglas fir), management objectives and strategies that maintain (habitat supply) winter range over the long term are required to adequately reduce the risk to deer winter range values.  Moreover, because mule deer winter range that occurs on ALR/Settlement lands will continue to remain vulnerable over the long term, maintaining high suitability winter range on crown lands is necessary to ensure long term population viability. As such, mule deer are estimated to be at moderate to high risk.



6.2 Bighorn Sheep (California, Rocky Mountain)



�tc  \l 0 "03Mountain Sheep"�Background



The Lillooet Plan Area is inhabited by two blue-listed subspecies of mountain sheep, the indigenous California bighorn and the Rocky Mountain bighorn (which was not historically present in the area but was introduced from elsewhere in the province).  Rocky Mountain bighorn are found near Spences Bridge, while the California bighorn are found along the Fraser River and throughout the northern portion of the Plan Area.



The key habitats for mountain sheep include lambing grounds, winter range as well as migration routes between their summer and winter ranges.  Lambing grounds usually have luxuriant spring grassland forage close to steep, rugged, fractured terrain where ewes are secure from predators during birthing and nursing.  Winter range is similar to lambing grounds, consisting of grassland foraging areas which remain relatively free of deep snow, and less rugged escape terrain.  Winter ranges are also commonly near stands of dense timber, used for wind shelter and thermal cover. 



In order to maintain bighorn sheep populations, escape terrain, winter forage and migration routes need to be maintained. Potential risk factors to wild sheep include highway mortality (i.e., road-kills), noxious weeds, forage availability, fire suppression (which results in forest encroachment and ingrowth), increased road access, poaching, and all-terrain vehicle use. Lungworm infestation is endemic in wild sheep and may cause significant mortality where animals are already stressed from other environmental factors. A list of assumptions used to estimate potential impacts of resource management zones on mountain sheep are shown in Table 9.

�



Table 9. Indicators and assumptions used to estimate potential impact of Base Case Resource Management Zone category on bighorn sheep habitat.  

Indicators�Assumptions��

(1) Percent of bighorn sheep winter range in each MZ category







�·	Lambing, low elevation grasslands, alpine foraging areas and winter range are most sensitive to human disturbance.

·	Undisturbed wilderness areas (e.g., PAs) provide the least risk to maintaining viable mountain sheep populations. Connected areas are preferred to disjointed areas. 

·	Commercial recreation, forestry, mining and range use practices can increase risk to sheep populations through habitat displacement and increased road access.

·	Management strategies designed to minimize disturbances (e.g., seasonal closures, access control points) partly reduce risks. ��

Current Status and Anticipated Trends



There are approximately 1 000 California bighorn sheep and 400 Rocky Mountain sheep in the Plan Area. Their winter range occurs extensively along the Fraser River as well as in other discrete locations including the lower slopes north of Seton Lake, Marshall Creek, the Yalakom River near Fred Creek, Yalakom Mountain, Spences Bridge and the Spruce Lakes area (Tyaughton Creek). Currently, there is legal hunting of mountain sheep rams within the Thompson-Nicola subregion (B.C. Environment 1994).  



About 84 662 ha of bighorn sheep winter range has been identified in the Lillooet Plan Area. The GIS analysis indicated about 16% of the total sheep winter range occurs on the Timber Harvesting Land Base (THLB), which suggests a modest amount of habitat is at direct risk from forest harvesting activities. The remaining winter range occurs in non-forested exclusions (49%) and forested exclusions (37%) (Table 10).  Although these areas may not be directly affected by forest harvesting, road development in valley bottoms can result in negative indirect effects due to increased access. 



An areal breakdown of the total amount of winter range in each MZ indicated about 27% of sheep winter range occurs on Settlement (private) or ALR lands (Table 10). The majority of remaining winter range (38%) occurs in Additional Constraint Areas (e.g., Mule Deer/LRUP/VRA) and Retention/Partial Retention VQOs (26%) (Table 10). At present, there is no sheep winter range in fully Protected Areas. 



These GIS area statistics suggest that whether sheep winter range will be maintained over the long term largely depends on the management practices applied in the Mule Deer and VQO MZs.  Current management practices in these zones suggest adequate mature forest cover would likely be maintained, however, whether adequate forage would be maintained is less clear.  However, MoF livestock grazing prescriptions on Crown lands must address the needs of both livestock and wildlife such as bighorn sheep, which could partially mitigate potential declines in forage quantity/quality.



In general, specific sheep winter ranges still need to be delineated to adequately manage for both winter foraging and thermal/security cover areas over the Plan Area.  Although designating sheep winter ranges as Known Ungulate Winter Ranges (section 69, FPC) would reduce the risks to sheep over the long term, it is unclear when and where candidate winter ranges would be formally declared as KUWRs.  Similarly, although the Identified Wildlife Management Strategy (IWMS) provides habitat protection measures for established Wildlife Habitat Areas (WHAs), there is uncertainty regarding how many and when potential WHAs would be established. If established, these measures could partly reduce the risk to bighorn sheep by limiting access and activity on some critical seasonal ranges (e.g., lambing areas).



Overall, current management practices in the Plan Area suggest bighorn sheep are at moderate to high risk due to a lack of habitat allocated to protected areas and higher level plan direction. Direction from a Higher Level Plan, for example, could help to establish sheep wintering areas as Known Ungulate Winter Range. Similarly establishment of WHAs in critical habitat areas could help reduce the risk to lower levels over the long term



Table 10. The amount (ha) of mountain sheep winter range in each Base Case Management Zone category.

Base Case Management Zone (MZ) Category�Forested Exclusions

(ha)�Non-forested Exclusions

(ha)�Timber Harvesting Land Base (THLB)

(ha)1�Total

Area (ha)� %  of Total in each MZ Category

��Existing Protected Area�0�0�0�0�0%��Retention/Partial Retention VQOs�9 113�8 337�4 314 

(5%)�21 764�26%��Additional Constraint Areas�10 198�15 904�5 866 

(7%)�31 969�38%��Basic Resource Management�3 581�2 140�2 230

 (3%)�7 951�9%��ALR/Settlement�6 394�15 378�1 205

(1%)�22 978�27%��Total Sheep Winter Range

(% of total)�29 286

(36%)�41 759

(49%)�13 615

(16%)�84 662

(100%)�100%��1 The bolded percentages show how much habitat in each zone category is within the THLB.



�advance \d12�6.3 Mountain Goat

�tc  \l 0 "03Mountain Goat"�

Background



Mountain goats are widely distributed throughout the Plan Area.  In particular, the Spruce Lake area which includes the Leckie Range, Eldorado Mountain, the Dickson Range, Powell Creek Highlands, west of Taylor Pass and Battlement Ridge all provide high suitability mountain goat habitat (B.C. Ministry of Forests 1981).  Goats also inhabit the Cayoosh watershed.  Mountain goats in the Lillooet area use a variety of habitats from lower elevation Interior Douglas-fir to high elevation Alpine Tundra.  Generally, they prefer steep slopes, cliffs and forested areas, which provide escape terrain (i.e., security cover) from predators in close proximity to available foraging areas (e.g., windswept ridges, avalanche chutes, subalpine meadows).  Most winter range is on south to west-facing slopes either below 1500 metres where snow depth is low or above 2000 metres on wind-swept or hard-packed peaks and ridges.  The summer and winter goat habitat can be similar, although during hot summer periods, moister, cooler northern slopes and mid-elevation timbered or meadows may be used more frequently.  Goats may use caves and overhanging ledges for protection from inclement weather. 



Mineral exploration, large-scale recreational facilities and helicopter-related activities and disturbance by chartered "sightseeing" aircraft near key goat ranges can result in physiological stress, habitat displacement and increased mortality risk.  Assumptions used to estimate potential impact of resource management zones on mountain goats are shown in Table 11.



Table 11.  Indicator and Assumptions used to estimate potential impact of Base Case Management Zone category on mountain goat habitat.

Indicator�Assumptions��

(1) Percent of mountain goat habitat in each MZ

�·	Increased road access poses high risks to goat populations over the long term. 

·	Forested areas near adjacent escape terrain (bluffs, cliffs) considered limiting (thermal/security cover; kidding areas). 

·	Protected Areas or Special Management preferred options to maintain goat population(s) due to reduced industrial disturbance/road networks. Connected areas are preferred to disjointed areas to maintain population linkages.

·	Mineral exploration/development and commercial recreation (e.g., heli-skiing) can increase risks to goat populations through disturbance and habitat displacement. Degree of impacts will vary with frequency and duration of activity.

·	Access management strategies (e.g., access control points) or seasonal closures during resource development activities considered to partly reduce risks.��

Current Status and Anticipated Trends



Although goat populations in the Cayoosh Range declined in the early 1960's when the Duffey Lake Road was built (Schieck and Searing 1993), mountain goats are apparently recovering.  To reduce the potential for over-harvesting, there is only Limited Entry Hunting (LEH) of mountain goats within the Thompson-Nicola subregion (B.C. Ministry of the Environment 1994).  



In general, impacts from past resource development activities have been minimal and most populations are believed to be stable. However, heli-skiing, heli-hiking, and other helicopter-related activities (e.g., heli-logging) are expected to increase in the future.  Although few conflicts have occurred recently between timber harvesting and goat winter ranges, as demands for merchantable wood escalate, conflicts are also expected to increase.  Fire suppression may limit habitat use in some areas by reducing early seral stages.  On gentler terrain, cattle grazing and alienated land may have negative effects on goat herds locally.  



The GIS analysis indicated the majority of goat habitat occurs in non-forested (63%) and forested (24%) exclusions, which simply reflects the rugged alpine terrain where goats occur.  However, a small portion of winter range (13%) does occur in the Timber Harvesting Land Base (Table 12). About half (50%) of the mountain goat habitat occurs in the Basic MZ with the remaining habitat distributed among the Additional Constraint Areas (i.e., MuleDeer/LRUP/VRA) and VQO management. About 18% of mountain goat habitat occurs in existing Protected Areas (Stein and Duffey Lake Provincial Parks). 



Table 12. The amount (ha) of mountain goat habitat (distribution) in each Base Case Management Zone category

Base Case Management Zone (MZ) Category�Forested Exclusions

(ha)�Non-forested Exclusions

(ha)�Timber Harvesting Land Base (THLB) (ha)1�Total

Area (ha)� %  of Total in each MZ Category��Existing Protected Area�37 851�69 672�0�107 522�18%��Retention/Partial Retention VQOs�22 487�33 089�17 359

(3%)�72 755�12%��Additional Constraint Areas�26 276�56 606�27 671 

(5%)�110 553�19%��Basic Resource Management�50 175�208 156�33 243 

(6%)�291 573�50%��Settlement/ALR�3 323�1 643�0�4 967�1%��Total Mountain Goat Habitat

(% of total)�140 112

(24%)�369 165

(63%)�78 273

(13%)�587 550

(100%)�100%��1 The bolded percentages show how much habitat in each zone category is within the THLB.



Although many of the forests used by goats occur in areas presently outside the Timber Harvesting Land Base, mountain goats are known to use operable forests (if suitable escape terrain is nearby). Therefore, to reduce the risk to goat winter range values, these areas need to be further identified and managed appropriately. 



Although Stein Valley Nlaka’pamux Heritage Park captures a portion of mountain goat habitat, the relatively large proportion of goat winter range allocated to the Basic MZ suggests mountain goat habitat is vulnerable to resource development over most of the Plan Area outside the Stein.  The risks posed are mostly related to increased road access into remote areas within the Basic MZ. Some current management practices, however, will partly reduce the risks associated with increased road access and human disturbance. In particular, the Vehicle Restricted Access zones in the Yalakom and Spruce Lakes areas, mitigation techniques typically identified during mine development plans (e.g., seasonal restrictions), and the potential establishment of WHAs (e.g., kidding areas) identified as part of the IWMS may provide adequate stand-level and site specific protection. However, a broader landscape approach that attempts to maintain population linkages is still needed to reduce long term risks. Overall, identifying and designating Known Ungulate Winter Ranges, (FPC) and implementing effective access management strategies would substantially reduce the risks to mountain goat populations. As such, the risks to mountain goats are estimated to be moderate-high.



�advance \d12�6.4 Moose

�tc  \l 0 "03Moose"�

Background



Moose can tolerate up to about 80 cm of soft snow on their winter range (compared to less than 50 cm for deer).  Moose normally prefer riparian and wetland habitats adjacent to closed canopy forests, but may also be found in summer, in cool sub-alpine areas where gently sloping topography permits.  High summer temperatures may eventually limit moose distribution and productivity more than the availability of quality winter range.



Resource development activities (forestry/mining) can affect moose both beneficially and detrimentally.  Higher elevation logging, for example, can mimic some effects of fire by creating abundant woody browse and herbaceous growth, which can be used as moose forage.  However, suppressing shrub growth to maximize timber production can eliminate forage. In general, to maintain moose habitat over the long term, adequate quantities of forage and cover must be appropriately distributed over time and space.  A desirable mix of forest seral stages to meet these requirements typically includes 30-40% mature forest and 30% early seral (shrubs and herbs available).   In addition, road access must be minimized and managed effectively to reduce the potential for over-hunting (i.e., increase hunter success) and poaching.  Specific assumptions used to estimate potential land use impacts on moose are outlined below (Table 13).

�

Table 13.  Indicators and assumptions used to estimate potential impact of Base Case Resource Management Zone Category on moose winter range.  

Indicator�Assumptions��

Percent moose winter range  in each MZ



(2)	Percent of moose winter range that occurs in the Timber Harvesting Land Base.









�·	Basic MZ poses moderate/high risks to moose winter range.  Mature forests required for summer & winter thermal cover as well as security cover considered limiting.  Travel routes between riparian areas considered fragmented over time.  Increased road network considered a high risk. Although these areas may be compatible in short-medium term. However, long term supply of mature forest cover may be limiting especially in higher snow subzones.   

·	MZs that provide suitable mix of early and mature forest cover as well as some access management provide the least risk (low) to moose populations (i.e., preferred designation). Seral stage distributions adequate to maintain forage and cover (thermal/security) requirements. Road network minimized.��



Current Status and Anticipated Trends



The Lillooet moose population is relatively small due to the limited amount of suitable habitat within the area. Recreational legal hunting of moose in the Lillooet area is currently confined to bulls only (MELP 1994).  To allow maximum expansion of the moose population, the hunting season is conservatively managed by BC Environment.



BC Environment recommends that no more than one-third of the forest surrounding wetlands be less than 20 years old, and that the timbered buffer surrounding wetlands should provide adequate thermal and security cover.  The FPC protects large wetlands, but not small ones, which are rare and important in the Lillooet Plan Area. 



The GIS analysis indicated the majority of moose winter range occurs in the Additional Constraint Areas (42%) and Basic Resource Management (31%) (Table 14). Because moose winter range typically occurs in riparian valley bottoms, a relatively large proportion (55%) of moose winter range also occurs on the Timber Harvesting Land Base (Table 14).  Although the THLB will continue to provide potential feeding areas (new cutblocks), mature forest cover (thermal/security cover) will decline and result in reduced habitat suitability over the long term.  Although current management strategies suggest that mature forest cover surrounding wetlands may be maintained, strategies designed to maintain connectivity among wetlands and upland areas are also needed to provide landscape level requirements. Designating Known Ungulate Winter Ranges (FPC) or ensuring management objectives and strategies that address the need for adequate quantities of food and cover (i.e., habitat supply) will be required to reduce the risks to moose over the long term. Overall, risks are considered moderate.



Table 14. The amount (ha) of moose winter range in each Base Case Management Zone category.

Base Case Management Zone (MZ) Category�Forested Exclusions

(ha)�Non-forested Exclusions

(ha)�Timber Harvesting Land Base (THLB) (ha)1�Total

Area (ha)� %  of Total in each MZ Category

��Existing Protected Area�81�37�0�118�0.1%��Retention/Partial Retention VQOs�3 187�1 283�8 409 

(10%)�12 878�17%��Additional Constraint Areas�11 663�5 083�18 419 

(22%)�35 165�43%��Basic Resource Management�4 512�3 041�17 758 

(21%)�25 311�31%��Settlement/ALR�6 086�1 945�1 269

(2%)�9 299�11%��Total Moose Winter Range

(% of total)�25 521

(31%)�11 389

(14%)�45 862

(55%)�82 772

(100%)�100%��1 The bolded percentages show how much habitat in each zone category is within the THLB.





6.5 Grizzly Bears



�tc  \l 0 "0211.4	Grizzly Bears"�Background



Grizzly bears occupy a wide variety of habitats wherever they occur.  Critical grizzly bear habitats typically include moist floodplain forests, riparian areas, salmon-producing streams, avalanche chutes, high berry-producing habitats and sedge meadows. In addition, they may also use dense forested cover and early seral openings. Although grizzly bears occur sporadically throughout the Lillooet Plan Area, most are concentrated in the more remote portions of the Plan Area.



The grizzly bear is sensitive to land management practices due to its large annual home range, diverse seasonal habitat requirements, slow rate of population increase, and high potential for conflict with human activities.  Factors that have contributed to the decline in grizzly bears throughout the southern interior include habitat fragmentation and land alienation. In addition, increased access into former remote unroaded areas has brought more recreational and other wilderness users into grizzly habitat, with a subsequent increase in bear-human conflicts. 



The Grizzly Bear Conservation Strategy (1995) recognized sub-regional planning processes (i.e., LRMPs) as the most appropriate forum to address the large spatial scale (i.e., thousands km2) required to meet grizzly bear conservation efforts.  Because most of the potential threats to grizzly bear populations are related to human settlement and road access, the amount of land remaining unroaded or where road densities are minimized tend to provide the least risk to grizzly bear survival.  A list of assumptions used to estimate potential impacts of land use on grizzly bears are outlined in Table 15.



Table 15.  Indicators and assumptions used to estimate potential impacts of  Base Case Management Zone categories on grizzly bear habitat.  

Indicator�Assumptions��

(1)	Percent of medium, high and very high  grizzly bear conservation priority areas in each Management Zone (MZ)



(2)	Percent of medium, high and very high grizzly bear conservation priority areas that occurs on the Timber Harvesting Land Base. 



(3)	The number of landscape units remaining undeveloped (i.e., proposed protected areas); their size and how they are spatially distributed

�·	The abundance and quality of salmon spawning habitat (riparian areas) directly affects grizzly bear survival  (Bear-salmon interactions).

·	The presence of roads affects bears by increasing human access to bear habitat and potentially reducing salmon productivity (i.e., increased sediment).

·	Settlement/ALR lands pose the greatest risk (very high) to grizzly bear survival.

·	Basic MZs considered to have moderate-high risks to grizzly bear populations due to enhanced open road network, potential bear-human conflicts, significantly altered seral stage distributions and habitat loss. 

·	Low intensity MZs (e.g., VQOs), assumed to pose lower risks and provide more compatible seral stage distributions than higher intensity MZs. 

·	Seasonal, semi-permanent and permanent deactivation of roads assumed to partly mitigate impacts of road access; but less preferred than unroaded areas.  

·	Undeveloped watersheds provide the least risk to grizzly bear survival. Larger protected areas (100-1000 km2) are better than smaller areas. Connected areas are better than disjointed areas. Protected Areas preferred land use designation (low risk).  Special  Management (e.g., low intensity development; coordinated access management) designation preferred for managing MZs or LUs immediately adjacent to Protected Areas. (i.e., “buffer” areas) ���

Current Status and Anticipated Trends



A total of 834,594 ha of moderate to very high value grizzly bear habitat have been identified in the Lillooet Plan Area (BC Environment 1999). This relatively large area (~74% of Plan Area) represents three “Areas,” each representing varying degrees of grizzly bear habitat quality and conservation priority (T. Hamilton pers. comm). Briefly, Area 1 includes watersheds or portions of watersheds that have very high suitability/capability habitat and are considered Very High Conservation Priority Areas (CPAs); Area 2 includes areas with High CPAs and Area 3 is comprised of Moderate CPAs. The remaining landbase (~26% or 290,593 ha) is represented by Low Conservation Priority Areas, (i.e., areas where present conditions limit grizzly bear suitability) as well as unoccupied land (grizzly bears absent) east of the Fraser River.



The GIS analysis indicated about 16% of Very High and 8% of High CPAs occur in existing Protected Areas (Table 16). However, the majority (48-51%) of Very High (Area 1) and High (Area 2) CPAs fall within the Basic MZ and another 27% in Additional Constraint Areas (Table 16). Considering only the grizzly bear habitat that occurs on the Timber Harvesting Land Base (THLB), 38% of Very High and 56% of High CPAs are allocated to the Basic MZ (Table 16). In contrast, the Moderate Conservation Priority Areas  (Area 3) are more evenly distributed among three MZ categories including Basic, ACAs and VQO. No Moderate Conservation Priority Areas exist in Protected Areas (Table 16). 



Table 16. The amount (ha) of grizzly bear habitat (“Conservation Priority Areas”) in each Base Case Management Zone category.* 

�Gross Land Base (%)�THLB (%)��Base Case Management Zone Category�Area 1

(575,120 ha)�Area 2

(207,314 ha)�Area 3

(52,160 ha)�Area 1

(88,527 ha)�Area 2

(64,121 ha)�Area 3

(12,716 ha)��Existing Protected Area�16.4�7.8�0.0�0�0�0��Retention/Partial Retention VQO�9.4�11.4�31.1�14.8�14.2�51.0��Additional Constraint Areas�27.1�27.3�38.6�46.7�30.0�31.8��Basic Resource Management�46.7�51.0�23.3�38.4�55.7�14.3��ALR/Settlement�0.4�2.5�7.1�0.2�0.1�3.0��Total Grizzly Bear Habitat

(% of total) Very High CP�100�100�100�100�100�100��* Area 1 = Very High Conservation Priority Areas;  Area 2 = High Conservation Priority Areas; Area 3 = Moderate Conservation Priority Areas



�

Overall, this allocation of grizzly bear habitat suggests about 19-25% of the land representing Very High to High value habitat is at relatively low risk due to existing PAs (e.g., Stein) and other management areas where forest harvesting and other resource development activities are assumed to be relatively low (e.g., VQO zones).  However, because the majority of grizzly bear habitat (~50%) is allocated to higher intensity development zones such as the Basic MZ, the risks to bears over much of the Plan Area are much higher. 



Most of the risks are associated with increased road access into key seasonal habitats (e.g. spring and fall) and surrounding travel corridors as well as potential resource development of areas immediately adjacent to existing PAs.  These activities increase the chances of bear-human conflicts and the potential for local population declines.  Although current habitat management practices (e.g., IWMS) may partly reduce the risks to grizzly bears by establishing foraging and/or security WHAs, these areas will only provide protection for small critical patch areas dispersed across the broader landscape. To adequately address landscape level requirements such as seral stage distribution and road density, management direction from a Higher Level Plan (e.g., LRMP) would reduce risks over the long term.  Without this management direction, grizzly bears will remain vulnerable and at high risk.



In general, although poaching and problem animal kills are thought to have the greatest present impact on grizzly bears in the Plan Area, as resource development activity (e.g. timber harvesting mining, etc.) continues and road access increases, habitat suitability is expected to decline.  How far that suitability will decline will vary, however, with the density of roads, frequency of use and degree of permanent deactivation. Suppression of natural wildfires has also likely reduced grizzly habitat suitability throughout the Plan Area, as bears rely heavily on early successional stages for forage (D.  Jury, BCE, pers.  comm.).  Previously, such fires may have maintained a matrix of early seral openings within forested lands and thus maintained site productivity of grasses, herbs and shrubs (particularly berry producers) of importance to the bear population.  Therefore, management objectives and strategies developed through the LRMP that specifically address seral stage distribution and road access are necessary to improve the outlook for grizzly bears. In the absence of a LRMP (i.e., Base Case), the risks to grizzly bears are estimated to be high.

�advance \d12�6.6 Spotted Owls



�tc  \l 0 "0211.5	Spotted Owls"�Background



The Northern Spotted Owl is a medium-sized owl, which is dependent on mature and old forests for nesting and foraging. The known distribution in BC is generally scattered and patchy. Spotted Owls are red-listed, and their need for older forest stages has resulted in conflicts with forest harvesting practices. In particular, clear-cutting of mature and old forests results in declining amounts of suitable habitat and fragmentation, which can affect dispersal success.



Maintenance of Spotted Owl populations is the mandate of the Canadian Spotted Owl Recovery Team (SORT) which has produced a plan detailing management options for the owl (CSORT 1994).  Although none of the Spotted Owl Conservation Areas identified occur in the Lillooet Plan Area, Spotted Owls have been recently recorded along the southwest border of the Plan Area (Shaun Freeman, pers.  comm.), More inventory work is required to confirm spotted owl distribution and relative abundance. 



Current Status and Anticipated Trends



The GIS analysis indicated about 15 432 ha of potential Spotted Owl habitat occurs in the southwest corner of the Lillooet Plan Area. Of that, about 6 821 ha (44%) has been confirmed to support Spotted Owls. About half (51%) of the spotted owl habitat occurs in the Basic MZ with the majority of remaining habitat distributed between the VQO and Additional Constraint Areas. (Table 17). The relatively high proportion of owl habitat that occurs on the Timber Harvesting Land Base (42%) combined with the allocation to the Basic MZ suggests owl habitat is at moderate to high risk in the Base Case.  Although other on-going initiatives (e.g., Spotted Owl Recovery Plan) in surrounding areas may help spotted owl conservation efforts, basic inventory information for this species within the Lillooet Plan Area is required before conservation strategies may be developed. 



Table 17. The amount of potential Spotted Owl Habitat in each Base Case Management Zone category. 

Base Case Management Zone Category�Forested Exclusions

(ha)�Non-forested Exclusions

(ha)�Timber Harvesting Land Base (THLB) (ha)1�Total

Area (ha)� %  of Total in each MZ Category��Existing Protected Area�2�6�0�8�0.1%��Retention/Partial Retention VQO�1 559�877�1 397 

(9%)�3 832�25%��Additional Constraint Areas�998�399�2 236

(15%)�3 632�24%��Basic Resource Management�3 120�1 908�2 867

(19%)�7 895�51%��ALR/Settlement�75�6�0�81�0.5%��Total Spotted Owl  Habitat (% of total)� 5 750

(37%)�3 196

(21%)�6 486

(42%)�15 432

(100%)�100%��1 The bolded percentages show how much habitat in each zone category is within the THLB.
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Although GIS area statistics were not available for fisher (blue-listed) and marten, because both of these species rely on older forests for shelter and breeding they are briefly discussed.  Marten use a variety of seral stages, however, mature and old coniferous forests provide critical habitat.  Mature and old forests provide large trees and logs (coarse woody debris), which are used for denning and provide access to prey below the snow during winter.  Overhead cover appears to be an important factor in selecting habitat.  Extensive clear-cutting or large fires will seriously reduce habitat value for marten for 20-40 years by reducing prey abundance, overhead cover and access routes to subnivean prey.



Forest-dwelling birds such as many warbler species require forest interior habitat (forest >300 m from an edge).  Nest predators such as crows and jays forage along forest edges, and nest predation on forest-dwelling birds by these species results in poor nest success for those forest-dwelling birds that have nests near edges.  As forests are harvested and fragmented, the amount of edge habitat increases and forest interior habitat decreases.  Marten also prefer interior forest habitat.  Maintaining interior-forest habitat is critical, as interior-forest species tend to be less adaptable to changes in habitat (more specialized).



Current Status and Anticipated Trends



Mature forests also provide vital habitat for cavity-nesting birds such as woodpeckers, some waterfowl and owls (including Spotted Owls).  Specific information is generally not available for most of those species but habitat relationships can be used to assess the impact of various land management decisions.  The Biodiversity Guidebook (B.C. Ministry of Forests 1995) recommends that at least 50% of the target old-growth retention objective should be provided by patches of old growth providing forest interior habitat (600 m minimum width).  The Identified Wildlife Management Strategy (IWMS 1999) provides more detail on management recommendations for forest-dependent species including fisher. However, because fisher are considered a Higher Level Plan species, input from LRMP can provide additional measures to help guide and meet landscape level planning objectives.



�

7.0 Conclusions



The information presented here suggests current management practices are providing some protection for certain environmental values and specific wildlife species (e.g., water quality, some red and blue-listed species). However, for many others, there remains a considerable amount of uncertainty and potential risk from future resource development activities. In particular, species that require input from higher level plans such as the bull trout and grizzly bear remain vulnerable from a lack of landscape level direction. Other species would also benefit from management direction that takes a broader landscape-level approach.  Implementation of appropriate landscape unit management objectives and strategies, for example, would provide enhanced protection for ungulate winter range (e.g., mule deer, moose, mountain goat) and help maintain their habitat over the long term. 



In general, implementation of the Landscape Unit Planning Guide (1999) will also negatively affect biodiversity values in the Plan Area versus the previous direction provided by the Biodiversity Guidebook (1995). More assessment and evaluation of the management direction set out in the LUPG is required to better determine the potential risks to various components of biodiversity. In particular, species and ecological processes dependent on valley bottom forests and their attributes including specific ecosystem types (i.e. site series) needs to be addressed.  

�
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Appendix 1:  Provincial summary of Ecosection and Biogeoclimatic subzone/variants represented in existing PAs



Ecosection�Subzone /

Variant / Phase�Total area (ha) in Lillooet Plan Area�Total area (ha)

Provincial�% Protected in 

existing PAs.

(Plan Area + Others)��Southern Chilcotin Ranges  (SCR)�ATp�21 540�245 042�8.8%���ESSF dcp�0�215�0���ESSF dv�6 932�103 222�6.2%���ESSF dvp�0�921�0���ESSF mw�4 463�8 122�54.9%���ESSF xc�0�17 269�0���ESSF xcp�0�1 738�0���IDF dk1�0�22 496�0���IDF dk2�1 567�57 338�2.7%���IDF dk2b�2 231�11 948�18.7%���IDF unk�924�3 515�26.3%���IDF ww�1�5 116�0���IDF xh1�1 632�1 633�100%���IDF xh2�0�11 805�0���IDF xh2b�0�1 874�0���MS dc�37�38 727�1.5%���MS unk�573�4 806�73.8%���MS xk�3 549�24 799�0.02%���PP xh2�5�5 833�0���Lake�0�11 881�0.3%���TOTAL�576 528�578 300�7.5%���

Ecosection�Subzone /

Variant / Phase�Total area (ha) in Lillooet Plan Area�Total area (ha)

Provincial�% Protected in 

existing PAs.

(Plan Area + Others)��Pavillion  Ranges (PAR)�ATp�2 352�6 464�24.0%���ESSF dcp�534�1 269�0���ESSF dc2�7 839�15 542�0���ESSF xc�7 318�22 884�32.9%���ESSFxcp�693�1 201�6.2%���IDF dk1�60 941�97 390�3.3%���IDF dk1a�1 560�3 813�2.1%���IDF dk2�7 503�12 519�0���IDF dk3�96�36 079�12.8%���IDF unk�1 293�1 293�0���IDF xh1�6 485�9 347�0.13%���IDF xh2�38 138�54 169�3.7%���IDF xm�2 401�2 401�0���IDF xw�1 761�16 292�13.7%���MS dm2�2 016�8 619�0���MS xk�29 302�86 335�16.4%���PP xh2�38 341�40 507�1.0%���BG xh2�10 791�6 464�24.0%���BG xh3�233�10 980�0.2%���Lake�382�597�13.7%���TOTAL�219 981�437 758�8.6%��Leeward Pacific Ranges (LPR)�ATp�95 673�191 873�28.6%���ESSF mw�70 991�271 069�27.8%���ESSF mwp�337�5 193�13.2%���ESSF mwh�38�6 020�0���IDF dk2�2 158�2 283�18.7%���IDF unk�1 960�1 960�100%���IDF ww�4 997�39 581�1.7%���MS dm2�1 226�1 236�0���MS unk�3 506�5 896�59.5%���CWH ds1�2 961�13 683�14.9%���CWH ms1�6 445�28 694�15.8%���Lake�3 068�4 739�38.8%���TOTAL�193 360�572 224�25.5%���

Ecosection�Subzone /

Variant / Phase�Total area (ha) in Lillooet Plan Area�Total area (ha)

Provincial�% Protected in 

existing PAs.

(Plan Area + Others)��Central Chilcotin Ranges (CCR)�ATp�36 515�355 353�40.7%���ESSF dv�8 020�8 020�0���ESSF xv2�44 532�117 215�22.5%���IDF dk2�1 160�1 160�0���IDF dk3�9 518�9 570�0.5%���IDF dk4�0�8 660�0.14%���IDFdw�0�59 183�41.8%���MS dc�11 103�11 103�0���MS xk�6 958� 6958�0���MS xv�5 534�36 577�0.7%���LAKE�118�30 913�61.2%���TOTAL�123 458�856 113�33.9��Thompson Basin (THB) �IDF dk1�0�1 063�0���IDF xh 1a�0�1 945�0���IDF xh2�0�83 510�5.8%���IDF xh2a�0�10 144�0.7%���IDF xw�559�6 940�6.9%���PP xh2�2 187�68 151�5.9%���BG xw1�0�44 758�14.3%���BG xh2�2 439�59 860�4.8%���TOTAL�5 185�290 581�7.6%��Fraser Basin (FRB)�IDF dk3�0�2 290�0���IDF dk4�0�8 283�0���IDF xm�2 373�143 204�6.4%���BG xh2�1 963�2 241�0.5%���BG xh3�34�22 695�21.8%���BG xw�515�57 343�12.5%���LAKE�0�1 331�2.6%���TOTAL�4 885�237 387�9.0%��Chilcotin Plateau (CHP)�ESSF xv2�1 425�23 489�0���IDF dk3�1�1 084�93.3%���MS xv�67�161 299�10.1%���TOTAL�1 493�1 552 992�3.97%���

Ecosection�Subzone /

Variant / Phase�Total area (ha) in Lillooet Plan Area�Total area (ha)

Provincial�% Protected in 

existing PAs.

(Plan Area + Others)��Eastern Pacific Ranges (EPR)�ATp�1 057�483 697�25.7%���ESSFmw�186�21 640�14.1%���ESSF mw h�20�2 178�16.8%���MH mm2�3�291 019�21.6%���CWH ms1�22�388 652�13.6%���TOTAL�1 288�14 20 912�19.0%��Northern Pacific Ranges (NPR)�ATp�17�1 350 208�1.9%���TOTAL�17�3 141 231�2.2%��Source: LUCO 1999: * Percentage represent the total amount of each subzone/variant in existing Protected Areas within each ecosection.

Notes: (1) Subzones that occur within an ecosection, but not in the LRMP  (i.e., zeroes) are included to calculate total ecosection representation; (2) Numbers that are bolded and italicized represent biogeoclimatic subzones that exclusively occur in Lillooet Plan Area and lack adequate representation.

�Appendix 2:  Red and Blue-listed species in the Lillooet Forest District



Scientific Name			      Common Name	    Global Rank	     Prov. Rank	   Prov. List

*** AMPHIBIANS

ASCAPHUS TRUEI COASTAL POP     TAILED FROG COASTAL POP        G4         S3S4           BLUE



*** BIRDS

AERONAUTES SAXATALIS           WHITE-THROATED SWIFT           G5         S3S4B          BLUE       

ARDEA HERODIAS                 GREAT BLUE HERON               G5         S3B,SZN        BLUE       

ASIO FLAMMEUS                  SHORT-EARED OWL                G5         S2N,S3B        BLUE       

BOTAURUS LENTIGINOSUS          AMERICAN BITTERN               G4         S3B,SZN        BLUE       

BUTEO LAGOPUS                  ROUGH-LEGGED HAWK              G5         S2S3N          YELLOW     

BUTEO SWAINSONI                SWAINSON'S HAWK                G5         S2B,SZN        RED        

FALCO MEXICANUS                PRAIRIE FALCON                 G5         S2B,SZN        RED        

HALIAEETUS LEUCOCEPHALUS       BALD EAGLE                     G4         S4             YELLOW     

MELANERPES LEWIS               LEWIS' WOODPECKER              G5         S3B,SZN        BLUE       

NUMENIUS AMERICANUS            LONG-BILLED CURLEW             G5         S3B,SZN        BLUE       

OTUS FLAMMEOLUS                FLAMMULATED OWL                G4         S3S4B,SZN      BLUE       

OTUS KENNICOTTII MACFARLANEI   WESTERN SCREECH-OWL,           G5T?       S2             RED        

                               MACFARLANEI SUBSPECIES                                              

SPHYRAPICUS THYROIDEUS         WILLIAMSON'S SAPSUCKER,        G5TU       S3B,SZN        BLUE       

THYROIDEUS                     THYROIDEUS SUBSPECIES                                               

SPIZELLA BREWERI BREWERI       BREWER'S SPARROW, BREWERI      G5T4       S2B            RED        

                               SUBSPECIES                                                          

STRIX OCCIDENTALIS             SPOTTED OWL                    G3         S1             RED        



*** FRESHWATER FISH

ACIPENSER TRANSMONTANUS POP 4  WHITE STURGEON (FRASER RIVER   G4T2Q      S2             RED        

                               POPULATION)                                                         

SALVELINUS CONFLUENTUS         BULL TROUT                     G3         S3             BLUE       



*** MAMMALS

ANTROZOUS PALLIDUS             PALLID BAT                     G5         S1             RED        

EUDERMA MACULATUM              SPOTTED BAT                    G4         S3             BLUE       

GULO GULO LUSCUS               WOLVERINE, LUSCUS SUBSPECIES   G4T4       S3             BLUE       

MARTES PENNANTI                FISHER                         G5         S3             BLUE       

MYOTIS CILIOLABRUM             WESTERN SMALL-FOOTED MYOTIS    G5         S2S3           BLUE       

MYOTIS THYSANODES              FRINGED MYOTIS                 G5         S2S3           BLUE       

OVIS CANADENSIS CALIFORNIANA   CALIFORNIA BIGHORN SHEEP       G4G5T4     S3             BLUE       

OVIS CANADENSIS CANADENSIS     ROCKY MOUNTAIN BIGHORN SHEEP   G4G5T4T5   S3             BLUE       

TAXIDEA TAXUS                  BADGER                         G5         S2             RED        

URSUS ARCTOS                   GRIZZLY BEAR                   G4         S3             BLUE       



*** REPTILES

CHARINA BOTTAE                 RUBBER BOA                     G5         S3S4           BLUE       

COLUBER CONSTRICTOR            RACER                          G5         S3S4           BLUE       

CROTALUS VIRIDIS               WESTERN RATTLESNAKE            G5         S3             BLUE       

PITUOPHIS CATENIFER            GOPHER SNAKE, DESERTICOLA      G5T5       S3             BLUE       

DESERTICOLA                    SUBSPECIES                                                          
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Appendix 3:  Rare Plant Associations found in the Lillooet Forest District



Scientific Name			Common Name			   BEC Unit      Prov. Rank    Prov. List



ABIES LASIOCARPA - PINUS ALBICAULIS /    SUBALPINE FIR - WHITEBARK PINE / JUNIPER ESSFdv/03       S3?        BLUE       

JUNIPERUS                                                                                                               

ARTEMISIA TRIDENTATA / ELYMUS SPICATUS   BIG SAGE / BLUEBUNCH WHEATGRASS          BGxh1/01        S2         RED        

                                                                                  PPxh2/05                              

                                                                                  BGxh2/01                              

                                                                                  BGxw1/04                              

ARTEMISIA TRIDENTATA / ELYMUS SPICATUS - BIG SAGE / BLUEBUNCH WHEATGRASS -        IDFxh1a/92      S2         RED        

BALSAMORHIZA SAGITTATA                   BALSAMROOT                               PPxh1/03                              

                                                                                  IDFxh1a/94                            

                                                                                  IDFdm1/00                             

ARTEMISIA TRIDENTATA / STIPA COMATA      BIG SAGE / NEEDLE-AND-THREAD GRASS       BGxh1/01MS      S3         BLUE       

                                                                                  BGxh2/05                              

ARTEMISIA TRIDENTATA SSP. VASEYANA /     VASEY'S BIG SAGE / PINEGRASS             MSxk/04         S1S2       RED        

CALAMAGROSTIS RUBESCENS                                                           ESSFxc/04                             

CAREX LANUGINOSA - JUNCUS ARCTICUS       WOOLY SEDGE - ARCTIC RUSH                BGxh2/08        S2         RED        

ELYMUS SPICATUS - BALSAMHORIZA SAGITTATA BLUEBUNCH WHEATGRASS - BALSAMROOT        IDFxh1a/93      S2S3       BLUE       

                                                                                  PPxh1/00K                             ELYMUS SPICATUS - KOELERIA MACRANTHA     BLUEBUNCH WHEATGRASS - JUNEGRASS         BGxh1/00        S2         RED        

                                                                                  BGxw1/01                              

                                                                                  IDFdk1a/92                            

                                                                                  IDFxh2a/00                            

                                                                                  MSxk/03                               

                                                                                  IDFxh2a/92                            

                                                                                  IDFdm1/02                             

ELYMUS SPICATUS - PULSATILLA             BLUEBUNCH WHEATGRASS - PASQUEFLOWER      ESSFxc/03       S1         RED        

OCCIDENTALIS                                                                                                            

FESTUCA CAMPESTRIS - ELYMUS SPICATUS     ROUGH FESCUE - BLUEBUNCH WHEATGRASS      BGxh2/06        S2         RED        

                                                                                  BGxw1/06                              

                                                                                  PPdh2/00                              

FESTUCA IDAHOENSIS - ELYMUS SPICATUS     IDAHO FESCUE - BLUEBUNCH WHEATGRASS      IDFxh1a/91      S2         RED        

JUNIPERUS COMMUNIS / ELYMUS SPICATUS     COMMON JUNIPER / BLUEBUNCH WHEATGRASS    ESSFdc2/02      S3         BLUE       

                                                                                  MSdm2/02                              

PICEA ENGELMANII X GLAUCA / EQUISETUM /  HYBRID WHITE SPRUCE / HORSETAIL / LEAFY  MSdm2/07        S3         BLUE       

MNIUM                                    MOSS                                     MSxk/09                               

PICEA ENGELMANII X GLAUCA / PAXISTIMA /  HYBRID WHITE SPRUCE / FALSEBOX /         MSdm1/01        S3?        BLUE       

PLEUROZIUM                               FEATHERMOSS                              MSdm2/01                              

PICEA ENGELMANII X GLAUCA / RIBES        HYBRID WHITE SPRUCE / GOOSEBERRY -       MSdm2/05        S3         BLUE       

LACUSTRE - VACCINIUM SCOPARIUM           GROUSEBERRY                              MSxk/08                               

PICEA GLAUCA / CYPRIPEDIUM               SPRUCE / LADYSLIPPER                     IDFxh2/00?      S1         RED        

PINUS ALBICAULIS / KOELARIA MACRANTHA    WHITEBARK PINE / JUNEGRASS               ESSFdv/02       S2S3       BLUE       



PINUS PONDEROSA / ARISTIDA LONGISETA     PONDEROSA PINE / RED THREE-AWN           BGxh2/03        S3         BLUE       

								                                     				 

PINUS PONDEROSA / ELYMUS SPICATUS        PONDEROSA PINE / BLUEBUNCH WHEATGRASS    BGxh2/04        S2S3       BLUE       

                                                                                  				   BGxw1/03                                                                                                                								   PPxh2/03                                                                                                                				 				  PPxh2/04

PINUS PONDEROSA / ELYMUS SPICATUS -      PONDEROSA PINE / BLUEBUNCH WHEATGRASS -  BGxw1/05        S2S3       BLUE       

FESTUCA CAMPESTRIS                       ROUGH FESCUE                             PPxh2/01                              

                                                                                  PPxh1/05                              

POPULUS BALSAMIFERA SSP. TRICHOCARPA /   BLACK COTTONWOOD / WATER BIRCH           BGxh1/07        S1         RED        

BETULA OCCIDENTALIS                                                               PPxh2/07                              

POPULUS BALSAMIFERA SSP. TRICHOCARPA /   BLACK COTTONWOOD / COMMON SNOWBERRY -    BGxh2/07        S1S2       RED        

SYMPHORICARPOS ALBUS - CORNUS            RED-OSIER DOGWOOD                                                              

STOLONIFERA                                                                                                             

POPULUS TREMULOIDES / SYMPHORICARPOS     TREMBLING ASPEN / SNOWBERRY / KENTUCKY   BGxw1/08        S2         RED        

ALBUS / POA PRATENSIS                    BLUEGRASS                                IDFxh1a/98                            

                                                                                  IDFxh2a/95                            

                                                                                  IDFdk1a/94                            

PSEUDOTSUGA - THUJA PLICATA / ACER       WESTERN REDCEDAR - DOUGLAS-FIR / VINE    IDFww/05        S3?        BLUE       

CIRCINATUM                               MAPLE                                                                          

PSEUDOTSUGA MENZIESII - BETULA           DOUGLAS-FIR - PAPER BIRCH / DOUGLAS      IDFxh1/08       S3         BLUE       

PAPYRIFERA / ACER GLABRUM                MAPLE                                                                          

PSEUDOTSUGA MENZIESII - PINUS PONDEROSA  DOUGLAS-FIR - PONDEROSA PINE / SNOWBRUSH IDFxh1/04       S3?        BLUE       

/ CEANOTHUS VELUTINUS                                                                                                   

PSEUDOTSUGA MENZIESII - PINUS PONDEROSA  DOUGLAS-FIR - PONDEROSA PINE / BLUEBUNCH IDFxh1/02       S3         BLUE       

/ ELYMUS SPICATUS                        WHEATGRASS  [ BALSAMROOT ]               IDFxh2/03                             

                                                                                  IDFxh1/03                             

                                                                                  IDFdm1/03                             

                                                                                  IDFdk2/02                             

                                                                                  IDFuu/00                              

                                                                                  IDFxh2/04                             

                                                                                  IDFxh2/02                             



PSEUDOTSUGA MENZIESII - PINUS PONDEROSA  DOUGLAS-FIR - PONDEROSA PINE / IDAHO     IDFxh1/05       S3?        BLUE       

/ FESTUCA IDAHOENSIS                     FESCUE                                                                         

ROSA WOODSII / FESTUCA IDAHOENSIS        PRAIRIE ROSE / IDAHO FESCUE              IDFxh1a/97      S2S3       BLUE       

STIPA RICHARDSONII                       SPREADING NEEDLEGRASS                    IDFdk1a/93      S2         RED        
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Source: Conservation Data Centre 





1 It is important to differentiate between indicators necessary to conduct the area analysis (i.e., mapped or spatial representations of resource values - assessment indicators) and those that are not  mapped  but still are critical  to maintain environmental quality  (e.g., sedimentation rates, concentration of  water contaminants (ppm) - monitoring indicators).   Although  this analysis primarily used assessment indicators, other monitoring indicators were also considered if they were explicitly part of current management objectives and strategies. 

2 Capability is defined as the potential value of a habitat under optimum seral stage and management conditions whereas suitability refers to the current  seral stage and condition of  the habitat.

3 “Natural” disturbance regime refers to disturbance events pre-European contact.

4 Adapted from: Environmental Risk Assessment (ERA): an approach for assessing and reporting environmental conditions. 1998. Salasan, Kutenai Nature Investigations, Dovetail Consulting.  

5 To meet full biodiversity objectives, the following stand and landscape level components are required : (1) species composition; (2) stand structure; (3) landscape connectivity: (4) old seral retention and representativeness; (5) temporal and spatial distribution of the cut and leave areas (i.e. patch distribution) and (6) seral stage distribution.
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