species account for species-habitat model

Williamson’s Sapsucker 

The original contracted account and model were not useful and were discarded.  This account and model are modifications of the account and model developed for the Okanagan between 1997 and 2000 with updates specific to the Merritt TSA as of 2005, and partial updates to 2006.

Call Playback Surveys at over 1000 points were conducted in the Merritt TSA in 2006, 16 new nests were found, and the species was observed at 53 other points (Gyug 2006a).  This data has yet to be fully analyzed (Gyug 2006b), and has yet to be fully incorporated into this account.  As Recovery Planning proceeds, a further refinement of the model presented here may be made as part of the planning process, so this model and account will probably need updating early in 2007.  

Common Name:  Williamson’s Sapsucker
Scientific Name:  Sphyrapicus thyroideus
Species Code:  B-WISA

Status: Provincial Listing:  Red (for each of the subspecies but the species as a whole is not rated, B.C. Conservation Data Centre 2006).
Global G5; Provincial S3B for species, but Merritt subspecies thyroideus is S2B; COSEWIC Assessment: Endangered (2005); SARA: Schedule 1
Identified Wildlife under FRPA in B.C. as of 2004.
Project Area:

Project Area: 
Merritt Timber Supply Area
Ecoprovince: 
Southern Interior, minor inclusion of Coastal Mountains.

Ecoregions:
Thompson-Okanagan Plateau, 

Interior Transition Ranges, 

Northern Cascade Ranges, 

minor inclusion of Pacific Ranges.

Ecosections:
Eastern Pacific Ranges (EPR), Guichon Upland (GUU), Hozameen Ranges (HOR), Leeward Pacific Ranges (LPR), Okanagan Ranges (OKR), Pavilion Ranges (PAR), Southern Thompson Upland (STU), and Thompson Basin (THB). 

Biogeoclimatic Variants:  AT, AT-Emwp, BGxh2, BG xw1, CWHms1,   ESSFdc2, ESSFdcp2, ESSFmw, ESSFmwp, ESSFxc,  ESSFxcp, IDFxh1, IDFxh2,   IDFdk1, IDFdk2, MHmm2, MHmmp2, MSdm2, MSmw, MSxk PPxh1, PPxh2.

Project Map Scale:
1:20,000

Distribution

Provincial Range

· breeds; uncommon summer resident (Cannings et al. 1987); 

· uncommon migrant and summer visitant to the Thompson-Okanagan Plateau and Kootenay Trench  (Campbell et al. 1990); 

· see COSEWIC (2005) for latest information and maps (which is not different from below)

· breeds as far north as Scottie Creek (NE of Cache Creek), and west to Hat Creek (W of Cache Creek), Botanie Valley (W of Spence’s Bridge) and Manning Park (Cooper 1995);  occasional breeding records near Kamloops as far north as Skull Mt (Barriere).
· Kelowna area is the extreme northern limit of their range in the Okanagan with some reported west to Mount Kobau and Terrace Mountain; records in the Okanagan are mainly from Anarchist Mountain, east of Osoyoos (Cannings et al. 1987)

· primary area of abundance (85% of provincial population) is east of Okanagan Valley west to Greenwood (COSEWIC 2005)
Elevational Range:

· confined to higher elevations (Bryan and Mulholland 1992); 310 to 1425 metres (Campbell et al. 1990); middle elevations (Conway and Martin 1993)

· breeds between 850 and 1300 metres (Campbell et al. 1990); from 1050 to 1200 metres (Cannings et al. 1987); 850 to 1200 metres (Cooper 1995);

· based on 33 nests found by Gyug and Bennett (1995), Manning and Cooper (1996) and Gyug (1999), 62% were between 1000 and 1190 metres, with the remainder as high as 1479 metres.

· In Merritt TSA, most nests found between 800 and 1200 m (excepting Manning Park nests) from 1996 to 2005 (and there was no change in 2006).

Table 1.  Elevations of nests in Merritt TSA, 1996-2005.  

	Elevation (m)
	N trees
	%
	N nests
	%

	800-899
	7
	39
	12
	44

	900-999
	5
	28
	9
	33

	1000-1099
	3
	17
	3
	11

	1100-1199
	3
	17
	3
	11

	Total
	18
	
	27
	


Ecosections:

· most abundant in South Okanagan Highlands (Cannings et al. 1987), although this generalization may be more general than the current ecosection boundary

· breeding records referred to in Cooper (1995) are from SOB, SOH, NOH, (many occurrences in these 3 ecosections), STU (5 occurrences), PAR (2 occurrences), NOB (1-2 occurrences), HOR (1 occurrence), and NTU/THB (1 occurrence)

· The general pattern did not change with COSEWIC (2005) reassessment, nor with the 2006 surveys although it is now apparent that they are present in the GUU and the NIB in the Merritt TSA as well.

BEC Zones:

· breeding records referred to in Cooper (1995) are from IDFxh1, IDFdm1, IDFdk2, IDFunk, MSdm2, ESSFmw, and at or near the IDFxh2/IDFdk1 and IDFxw/IDFdk3/MSxk

· Table 1 outlines the current knowledge of BEC Zone and Variant use by nesting WISA.  The majority (69%) is in the IDFxh, with most of these in the IDFxh1 (Princeton) with some in the IDFxh2 at Merritt and Kamloops.

Table 1.  Biogeoclimatic Ecosystem Classification (BEC) units used for nesting by the thyroideus subspecies of Williamson's Sapsuckers in British Columbia, 1980-2005.  Not all the records from Merritt TSA and others can be used since the exact locations of some of the records derived from Cooper (1995) and B.C. Nest Record Scheme are not known.
	
	Okanagan-Boundary
   Population (1996-2004)        
	Merritt TSA and other Populations 

   (updated to 2006)     

	BEC Unit1
	N
	%
	N
	%

	PPxh2
	0
	
	1
	1.8

	IDFxh1
	10
	10.9
	18
	32.7

	IDFxh1a
	0
	
	10
	18.2

	IDFxh2
	0
	
	10
	18.2

	IDFxh4
	1
	1.1
	0
	

	IDFdk1
	0
	
	10
	18.2

	IDFdk2
	0
	
	4
	7.3

	IDFdm1
	64
	69.6
	0
	

	MSdm1
	15
	16.3
	0
	

	ESSFmw
	  0
	
	  2
	3.6

	Total
	92
	
	55
	


Provincial Context

Williamson’s Sapsuckers do not breed in Canada except in British Columbia, although they have been occasionally seen in Alberta and Saskatchewan.  The remainder of the species range is to the south in the United States. 

Ecology and Key Habitat Requirements

Williamson’s Sapsucker is the least numerous and most ecologically and genetically specialized species in its genus (Crockett and Hadow 1975, Johnson and Zink 1983). 
· montane forests (Campbell et al. 1990); 

· pure coniferous and mixed coniferous/deciduous forests, including western larch, interior Douglas-fir, ponderosa pine; most abundant in mature coniferous forests dominated by western larch (Cooper 1995);

· most common in middle elevation ponderosa pine and Douglas-fir forests (Thomas et al. 1979)

· found only on spruce plots (which include some aspen, many firs and dead trees and a even distribution of spruce of all size categories) and fir plots (which include many small aspens, large firs, small amount of spruce, many dead trees of various sizes) (Smith 1982)

· observed occasionally in orchards in the Okanagan valley but not breeding there (Bryan and Mulholland 1992)

Habitat Use (Life Requisites and Seasons)

Temporal Pattern of Life Requisites:

· Breeding - eggs found from late April to mid-June (Bryan and Mulholland 1992); incubation begins in May and young fledge in second half of June and early July (Cannings et al. 1987); egg laying occurs between late April and late May (Cooper 1995); broods range from early May to mid-July (Campbell et al. 1990)

· Foraging - April to September

· Migration - arrive mid-April and most leave by mid-September and occasionally found up to mid-October (Campbell et al. 1990); arrive late March and early April and leave by mid-September - a couple of records after this date (Cannings et al. 1987); 

Habitat Use and Ecosystem Attributes

BREEDING

Habitat Type

In Colorado, Williamson's Sapsuckers favoured nest sites adjacent to open Ponderosa Pine forest (Crockett and Hadow 1975; Smith 1982) but actual nest stands were typically Trembling Aspen stands of 0.34 ha size with density of 772.4 trees/ha (range 182-1312 trees/ha; Crockett 1975).  Conway and Martin (1993) found much lower aspen densities in nesting stands (mean 12.7/ha) probably because conifers made up the majority of the trees in the nesting stands.  Crockett and Hadow (1975) and Smith (1982) found Williamson's Sapsuckers nesting in aspens to be foraging in nearby Ponderosa Pine stands, rather than in the aspen stands where they nested.  

Stands used for nesting can vary from densely forested stands to very open stands with only occasional scattered trees.  Detailed quantitative vegetation data for Williamson's Sapsucker nest stands in British Columbia has not been collected.  Forest Cover mapping at 1:20,000 developed by the Ministry of Forests was used to describe the nest stands of 116 nests (Gyug unpublished data) in simple terms:  56.9% of the nest stands were Closed Forest (>30% tree canopy closure), 12.9% were at the edge of Closed Forest adjacent to an opening, 6.9% in Open Forest (10-30% tree canopy closure), 19.0% in Open areas (<10% tree canopy closure) either from logging or land clearing (8.6%), from wildfire (1%), or naturally open (9.5%).  However, even though Open areas were used for nesting; almost all foraging trips observed from nests in Open areas were into nearby Forest stands.  No nest was further than 140 m from a forested stand.  The mean distance of nests from forested stands was 73 m (n = 21, SE = 8.4 m) for those nests in Open areas.

Based on 16 known nest trees in the Merritt TSA, 6 were in Open Range between 50 and 120 m from closed forests of 30 to 50% canopy closure.  Therefore the adjacent foraging stand is important in defining the habitat.  The remainder of the nests were in closed forest (n=7), at the edge of open forest (n=1) and in select logged forest (n =2).
The highest density of nest trees (n=8, and more for which I don’t have data or could not find the nest where there were breeding pairs) is in the August Lake area SE of Princeton in (or within 60 m of) 4 polygons.  Three of these had veteran layers of Py80-90Fd10-20 of 4-5% crown closure projected age of 204-224 years.  Layer 1 in these polygons were 78-107 years old, 40% crown closure, Py80Fd20, Fd80Py20 and At60Fd40.  The fourth polygon was a multi-age polygon within minimum age 57, maximum age 300, Fd63Py37, crown closure 40%.
For the other 8 nests, 1 was in 188 year old Py70At20Fd10 and the other 7 were in open At or Py habitats that were at densities too low to map in FC mapping (NSR or OR) but within 100 m of closed forests with 5 of them within 100 m of dominant Py or Fd stands >188 years old.  The last 2 were within 100 m of 88-year old Fd90Pl10 where veterans were present but too scarce to map.

Other descriptions of Williamson’s Sapsucker nesting habitat types based on separate data sets include:

· in one study birds nested in or adjacent to open stands of ponderosa pine (Crockett and Hadow 1975)

· in western USA, both conifers and aspens have been reported as the preferred nest trees (Cooper 1995); favour conifers as nest sites however nest in aspen (Crockett and Hadow 1975); 

· nest site selection in aspens and small aspen groves (0.5 ha) (Smith 1982); 85% of nests were in aspen in Colorado and Wyoming (Crockett and Hadow 1975); most common nest site was in quaking aspen within coniferous forests (Conway and Martin 1993) 

· nest site areas had higher snag densities (7.7 snags/ha) and taller snags with greater dbh than surrounding forest (Conway and Martin 1993) 

· prefer to nest in tall aspen snags near bottom of snow melt drainages and none were found on ridge tops (Conway and Martin 1993)

· breeds in patches of forest with very large ponderosa pine near Princeton (Cooper 1995)

· Habitat use is very traditional and most of the young do not disperse more than a few km (based on only one tagging study (Crockett 1975) which found 3 of 6 tagged nestlings returned to nest within 3 km of the nest within 2 years)

Nest Attributes
Statistics for 18 nest trees from Merritt TSA (Gyug unpublished data):
· They are very traditional and will reuse the same tree but usually excavating a new nest hole each year.

· WISA are relatively weak excavators that require trees with heart rots for nesting.  Age of stand is a good stand-in for presence of older trees (Py, Fd or At) with heart rots.

· Up to 109 nest holes have been found in one Lw in B.C. (although not all those nest holes were WISA holes).

· some of these trees were used for 3 successive years for nesting (and probably longer as well) with a new hole excavated each year, although in At often the same hole was reused.

· Nest trees:  At-8 (3 dead and 5 live), Fd-3 (2 live and 1 dead), Py-7 (5 dead and 2 live) (counting nest trees only once even if used more than once).

· Nest tree DBH (counting each nest tree only once, even if used for more than one year):  At 23, 27, 32,33,34 (Mean 29.8);  Fd 35, 114, 120;  Py 39, 42, 50 71, 83, 84 (Mean 61.5)

Other descriptions of Williamson’s Sapsucker nests based on separate data sets in similar habitat (Py/At) to Merritt TSA include:

· average nest height of 2.4 metres in aspen and 5.1 metres in pine (Crockett and Hadow 1975); nest height averaged 13.1 metres which correlated with tree height (Conway and Martin 1993)

· aspen used near Merritt and Cache Creek (Cooper 1995); 

· in Arizona, most nests found in aspen snags, some in live aspen and one in unidentified snag; no nests were found in conifer snags; dbh of live aspens for nesting 36.2 cm and for snags 38.1 cm (Conway and Martin 1993)

· in Colorado, average nest tree dbh is 23.5 cm for aspen and 50.9 cm for pine (Crockett and Hadow 1975); 

FORAGING

Diet (as summarized by Dobbs et al. 1997) consists of conifer sap and phloem during prenestling period, shifting to mainly ants (carpenter ants in particular) gleaned from tree trunks after hatching of young.  Conifers used for sapwells are small to medium (20-50 cm dbh) Fd or Py (or others where there may be others).  Pairs maintain 4-5 sap trees within 250 m of the nest (but most often <100 m) that they visit several times daily throughout the breeding season to keep sap wells open.
Foraging Habitat Type
Both young and mature trees with flowing sap are required as well as older and larger dead trees that will be inhabited by ants (particularly carpenter ants) for feeding nestlings, and for adult food in the late spring and summer.  Age of stand (>180 years) is a good stand-in for presence of large snags and standing trees with heart rots that are infected with carpenter ants.
Other descriptions of foraging habitat are: 

· forages in both forest and 25-year old “clearcut with residuals” in Wallace Creek based on radio-telemetry data (Manning and Cooper 1996)

· mainly in Douglas-fir and western larch (Cooper 1995); 

· forage in conifers and dead trees (Smith 1982)

· fed on dry hillside dominated by ponderosa pine (Crockett and Hadow 1975)

· did not forage in burned areas (Smith 1982)

TERRITORY SIZES AND DENSITIES


Territory sizes:  Home ranges of Williamson's Sapsucker in Western Larch habitats in British Columbia appear (17-54 ha) appear to be larger than in Ponderosa Pine and Trembling Aspen habitats in Colorado and Arizona (4-11 ha) (see COSEWIC 2005).  Methodologies of determining territory size have been quite variable, and are difficult to compare.  In Lw forests, usual internest spacing in benchmark habitat is 400-450 m.  This appears to be lower in At/Py habitats in the U.S. (175-375 m) that may be more similar to Merritt TSA habitats.

Densities reported in Canada range from 0 to 3.2 breeding pairs per 100 ha, only using census areas larger than 100 ha.  Data is similar for the US but with only one density higher than this at 4.85 nests/100 ha in San Juan National Forest (Py forest with nests in At patches).  See COSEWIC (2005) for a full range of densities and sources.
The only density estimate I have made is for the August Lake area where I found 4 nests and 2 other breeding pairs, and one other territorial male in 4.5 km2.  This is a density of 1.3 breeding pairs per km2.

Ratings
This model employs a 6 Class rating scheme complying with the recommended rating scheme in the RIC standards manual (Demarchi et al. 1997).  Sufficient density and habitat information has become available since 2003 to apply the 6-Class scheme to Williamson's Sapsucker.
The Williamson’s Sapsucker model profiles breeding (B) and foraging (F) habitats.  These life requisites occur in similar habitats at the 1:20,000 scale, and are therefore modeled as the living (LI) life requisite.  Breeding (nesting) occurs during the spring and foraging can extend from April to September, therefore living is modeled for the growing season. 

Provincial Benchmark Rationale

Provincial Benchmark density is at Schoonover Mt, E of Okanagan Falls, at the junction of 201, 200, Dutton and Browning FSR on TFL 15 (see COSEWIC 2005).

Provincial Benchmark at 1:20,000 scale

Density of 3.2 active nests/breeding pairs per km2.

Ecosection:

South Okanagan Highlands/North Okanagan Highlands (SOH/NOH)

Biogeoclimatic Zone:
IDFxh1/IDFdm1

Habitat:
Predominant forest (>75%) in area containing large (>65 cm dbh) western larch at densities >>1/ha.

Regional Habitat values

Ecosections will be rated against the Provincial Benchmark Ecosections as follows for Williamson’s Sapsuckers using the 6-class rating scale:

SOH, NOH = H (Provincial Benchmarks)

SOB = H 

STU = M (The highest value in the Merritt TSA)

NIB, OKR = L

NTU, NOB, HOR, PAR, GUU = VL

All others = N

However, Ecosections were not used in the RSI tables in this report.  Based on 2006 inventories, the habitat model should be adequate using only BEC variants, and Ecosections are not required.  In particular, some of the above values may no longer be valid as of 2006.  The relative rankings of the BEC variants/subzones were used from Table 1.

The maximum habitat rating in the Merritt TSA is M in old-growth (>200 year) Py forests in the IDFxh—and in particular only near Princeton.  WISA is at the north end of its distribution in the Merritt TSA, and is nowhere common, even in what would appear to be suitable habitat.  They have not been found in other old Py stands in the Merritt TSA despite searches from 1996-2005 with the exception of Midday Creek.  The density in the August Lake stand in 2005 was 1.33 pairs/100 ha or 42% of the provincial benchmark.

Ratings Assumptions

1. Williamson’s Sapsuckers utilize pure coniferous and mixed coniferous/deciduous forests, with a preference for western larch and ponderosa pine.  They are most abundant in mature coniferous forests dominated by western larch (which do not occur in the Merritt TSA).  Best habitat overall will include nest sites (veteran western larch with heart rots), young and mature trees for feeding on sap, and veteran or dead trees for catching ants to feed to nestlings.  Breeding habitat is only useful when adjacent to foraging habitat so that both must occur in the same spot or beside each other.  Therefore only one habitat value layer, living, is modeled.  

2. Since habitat requirements are more restrictive for nesting sites than for foraging, the model will be based on nesting requirements but only when in association with foraging sites. Total snag density was found to be the largest contributor to an empirically-derived Habitat Suitability Index with canopy or overstory closure found to be not significant (Conway and Martin 1993).

3. Ecosites drier than mesic will be rated lower than mesic and wetter ecosites because these are poorer growing sites for the sizes of trees required for nesting.

4. Snag densities are not available in forest cover map databases at present so that a stand-in for these must be found for a successful habitat model. 
5. Structural age classes used in TEM mapping do not match the outlines above exactly, so that Forest Cover mapping databases need to be used to interpret age classes of forest stands.  When I plotted known nests in the Merritt TSA against nearest forested stand age, most came out as Structural Stage 6, one of the adjacent stands as 7, and several as 5.  Structural Stages are too much of a simplification to map veteran trees and older stand components, and are therefore of limited usefulness for WISA in Merritt TSA. 
6. During field verification for the Merritt PEM in 2006, several aspen nesting stands near Merritt were aged.  The stands were 85-110 years old, indicating that the maximum suitability in the Merritt TSA can occur in structural stage 6 in Broad-leaved of Mixed stands.

7. There is no known correlation with slope or aspect for Williamson's Sapsucker, although mesic and wetter sites will tend to be on less steep slopes.
Ratings Adjustments

1. The highest rating level in the Merritt TSA is M for old (>200 yrs) Py stands of >30% canopy closure on mesic sites near Princeton in the IDFxh1.  All other IDFxh have maximum rating of M as well.  IDFdk has a maximum rating of M as well.  All other BEC zones have a maximum rating of VL.
2. M only possible in 2 situations:

· Stands with Py present and a layer with age >180 years.  This could be Layer V, Layer 1, or multi-aged Layer 1 where the maximum age is >180.  L possible within 150-m of these stands.
· Stands with aspen present at an age over 80 years, and Py or Fd >180 years old within 150 m.
3. L will include any stands, and a 150-m buffer around those stands, with stand (Layer V, Layer 1, or maximum age) >180 years and including Py or Fd.  Unfortunately, that includes a big chunk of the Merritt TSA.  At is the usual nesting tree in these stands but At within these stands is often not mapped making it difficult to use At as a predictor.  L only assigned where Py and At present in stands within 500-m (within a 100-m elevation range), other Py or Fd >180 years assigned VL.
4. The majority of nesting sites are in Morainal Blankets (40/47 polygons within 25 m of nests or observations) on moderate to gentle slopes, i.e. fairly good growing sites.  Most are well drained to moderately well drained (45/47). These will be used in the ratings with only polygons with Mb in first or second position assigned L, and including drainage of m or w as first or second drainage modifier.  An alternative is to use mesic sites, instead of Mb, since this is basically what defines zonal sites.  The majority of nesting sites are found in mesic sites in the Merritt TSA (factor of 1.00 in RRM) with submesic factor of 0.25, and subhygric factor of 0.75.
5. User-defined attributes will need to be added to the PEM to properly model WISA habitat.  It needs to include Maximum stand age (Layer 1, Layer V or Maximum of Layer 1) and stand composition (Py, Fd and At presence). 
6. If proximity is used, then a moving-windows analysis will be required after conversion of relevant attributes to a grid.  This would not be required if there is cognizance of the fact that rated habitats may include up to 150-m buffer as a “nesting zone” around them if there are suitable trees in that nesting zone.

Ratings Table

The ratings tables for the Merritt PEM are far too large to incorporate into this document, typically containing many tens of thousands of individual lines for the 450,000+ polygons contained in the Merritt PEM.  Because of the number of lines in the ratings tables, they are very difficult to construct and review properly.  In addition, as one increases the number of potential factors to be included in a model, the number of lines in the ratings table increases beyond the capacity of Excel to edit the table (>64000 lines).  In addition, the Merritt PEM Ecosites have been simplified in 2005 from the original full ecosite list so that the original ratings tables no longer correspond to the final ecosites used.  Therefore the ratings tables were reconstructed from first principles (i.e., this species account) using the Ecosystem-based Resource Mapping (ERM) ratings table tool to derive the blank ratings table, the Resource Ratings Modeling (RRM) Excel add-in tool to fill in the table with wildlife ratings, and the ArcView ERM extension to map the ratings.  These tools have been developed by the B.C. Ministry of Environment (formerly the Ministry of Sustainable Resource Management) and are available on their website (http://srmwww.gov.bc.ca/wildlife/whr/sta.html [November 2006]).  This tool could only be used on simplified ratings tables that kept the number of lines in the ratings tables to <64000 lines, meaning that not all Ecosystem factors, nor all user factors (i.e. adjustments) could be incorporated into every ratings table.  

The levels of the factors which are multiplied to become the ratings tables are provided in this account (Appendix A).  A simple multiplication of all the factors were used to populate the ratings tables.  For any factor not used in this particular table, all levels of the factor are rated 1.  This does not imply that they are rated High, simply that they have no effect on the final result.  The only adjustment made to the RRM tool operation was to consider any rating <1% to be equivalent to Nil, when the RRM tool considers any rating between 0.000000% and 1.000000% to be Low.  A map showing the results of the final ratings table is also supplied for the entire Merritt TSA (Appendix B).  

Reliability
The ratings are considered to be of High reliability, but not at the 1:20,000 scale.  They are based on local information and have been field verified.  The known Williamson's Sapsucker observations in the Merritt TSA have been plotted on the map in Appendix B as well to give an idea of the reliability of the model, i.e., the amount of overlap of known concentrations with predicted suitability.  Not all areas of the TSA have been surveyed, but within the areas surveyed, there is a general overlap of occupied areas with concentrations of Moderate and Low rated habitats, but not necessarily with Very Low suitability habitats (which are much more widespread).  However, there is less reliability/predictability when the locations are examined at the 1:20,000 scale so that this model should be revisited and/or the adjustments made when final data from the 2006 field inventories throughout B.C. are available, and then the model and ratings re-examined both at the 1:20,000 scale, and at a broader scale using proximity of habitats to each other to account for the potentially large (>50 ha) breeding territories.
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Appendix A.  Final Resource Ratings Modeling (RRM) factors and levels used to populate the ratings tables for the Merritt Predictive Ecosystem Mapping (PEM) for Williamson's Sapsuckers, November, 2006.  Ratings table is populated using simple multiplication of factors converted to 6-class ratings. 

	ECO_SEC
	BGC_ZONE
	BGC_SUBZONE
	BGC_VRT
	BGC_PHASE
	SITEMC_S
	Description
	SITE_MA
	SITE_MB
	STRCT_S
	STRCT_M
	STAND_A
	B-WISA

	EPR
	
	
	
	
	
	Eastern Pacific Ranges
	
	
	
	
	
	1

	GUU
	
	
	
	
	
	Guichon Upland
	
	
	
	
	
	1

	HOR
	
	
	
	
	
	Hozameen Range
	
	
	
	
	
	1

	NIB
	
	
	
	
	
	Nicola Basin
	
	
	
	
	
	1

	OKR
	
	
	
	
	
	Okanagan Range
	
	
	
	
	
	1

	PAR
	
	
	
	
	
	Pavilion Range
	
	
	
	
	
	1

	STU
	
	
	
	
	
	Southern Thompson Upland
	
	
	
	
	
	1

	THB
	
	
	
	
	
	Thompson Basin
	
	
	
	
	
	1

	
	AT
	
	
	
	
	>1900 m
	
	
	
	
	
	0.00

	
	AT-E
	mw
	
	p
	
	~1900 m
	
	
	
	
	
	0.00

	
	BG
	xh
	2
	
	
	250-800 m
	
	
	
	
	
	0.05

	
	BG
	xw
	1
	
	
	650-1050 m
	
	
	
	
	
	0.05

	
	CWH
	ms
	1
	
	
	900-1350 m
	
	
	
	
	
	0.00

	
	ESSF
	dc
	2
	
	
	1475-1900 m
	
	
	
	
	
	0.01

	
	ESSF
	dc
	2
	p
	
	
	
	
	
	
	
	0.00

	
	ESSF
	mw
	
	
	
	1250-1900 m
	
	
	
	
	
	0.00

	
	ESSF
	mw
	
	p
	
	
	
	
	
	
	
	0.00

	
	ESSF
	xc
	
	
	
	1600-2150 m
	
	
	
	
	
	0.01

	
	ESSF
	xc
	
	p
	
	
	
	
	
	
	
	0.00

	
	IDF
	dk
	1
	
	
	1200-1600 m
	
	
	
	
	
	0.50

	
	IDF
	dk
	1
	a
	
	
	
	
	
	
	
	0.25

	
	IDF
	dk
	2
	
	
	1150-1400 m
	
	
	
	
	
	0.10

	
	IDF
	xh
	1
	
	
	400-1250 m
	
	
	
	
	
	0.50

	
	IDF
	xh
	1
	a
	
	
	
	
	
	
	
	0.35

	
	IDF
	xh
	2
	
	
	400-1450 m
	
	
	
	
	
	0.50

	
	IDF
	xh
	2
	a
	
	
	
	
	
	
	
	0.25

	
	MH
	mm
	2
	
	
	900-1400 m
	
	
	
	
	
	0.00

	
	MH
	mm
	2
	p
	
	
	
	
	
	
	
	0.00

	
	MS
	dm
	2
	
	
	1250-1600 m
	
	
	
	
	
	0.01

	
	MS
	mw
	
	
	
	950-1400 m
	
	
	
	
	
	0.00

	
	MS
	xk
	
	
	
	1400-1900 m
	
	
	
	
	
	0.01

	
	PP
	xh
	1
	
	
	400-1050 m
	
	
	
	
	
	0.10

	
	PP
	xh
	2
	
	
	400-1050 m
	
	
	
	
	
	0.10

	
	PP
	xh
	2
	a
	
	
	
	
	
	
	
	0.10

	
	
	
	
	
	AH
	Alpine Heath
	
	
	
	
	
	0

	
	
	
	
	
	AV
	Avalanche
	
	
	
	
	
	0

	
	
	
	
	
	CB
	Cutbank
	
	
	
	
	
	0

	
	
	
	
	
	CF
	Cultivated Field
	
	
	
	
	
	0

	
	
	
	
	
	DF
	Dry closed parkland forest
	
	
	
	
	
	0

	
	
	
	
	
	DP
	Dry open parkland forest
	
	
	
	
	
	0

	
	
	
	
	
	GB
	Gravel Bar
	
	
	
	
	
	0

	
	
	
	
	
	GP
	Gravel Pit
	
	
	
	
	
	0

	
	
	
	
	
	GR
	Grassland
	
	
	
	
	
	0

	
	
	
	
	
	GS
	Grass-Sedge Mesic
	
	
	
	
	
	0

	
	
	
	
	
	HG
	Heath-Grass
	
	
	
	
	
	0

	
	
	
	
	
	HH
	Heath-Moist Herb
	
	
	
	
	
	0

	
	
	
	
	
	HS
	Moist herb meadow sedge
	
	
	
	
	
	0

	
	
	
	
	
	LA
	Lake
	
	
	
	
	
	0

	
	
	
	
	
	ME
	Meadow
	
	
	
	
	
	0

	
	
	
	
	
	MF
	Mesic closed parkland forest
	
	
	
	
	
	0

	
	
	
	
	
	MP
	Mesic open parkland forest
	
	
	
	
	
	0

	
	
	
	
	
	NA
	
	
	
	
	
	
	0

	
	
	
	
	
	OB
	Open Ba forest
	
	
	
	
	
	0

	
	
	
	
	
	RI
	River
	
	
	
	
	
	0

	
	
	
	
	
	RO
	Rock Outcrop
	
	
	
	
	
	0

	
	
	
	
	
	SF
	Moist closed parkland forest
	
	
	
	
	
	0

	
	
	
	
	
	SL
	Scrub-Lichen
	
	
	
	
	
	0

	
	
	
	
	
	SP
	Moist open parkland forest
	
	
	
	
	
	0

	
	
	
	
	
	SR
	(Ss Riparian)
	
	
	
	
	
	0

	
	
	
	
	
	TA
	Talus
	
	
	
	
	
	0

	
	
	
	
	
	UR
	Urban
	
	
	
	
	
	0

	
	
	
	
	
	WLL
	Wetland
	
	
	
	
	
	0

	
	
	
	
	
	YD
	Dry Aspen forest
	
	
	
	
	
	0.1

	
	
	
	
	
	YM
	Mesic Aspen forest
	
	
	
	
	
	0.5

	
	
	
	
	
	YS
	Subhygric (moist) Aspen forest
	
	
	
	
	
	1

	
	
	
	
	
	ZD
	Dry forest
	
	
	
	
	
	0.25

	
	
	
	
	
	ZF
	Fd forest
	
	
	
	
	
	0.1

	
	
	
	
	
	ZH
	Hygric (wet) forest
	
	
	
	
	
	0.5

	
	
	
	
	
	ZM
	Mesic forest
	
	
	
	
	
	1

	
	
	
	
	
	ZS
	Subhygric (moist) forest
	
	
	
	
	
	1

	
	
	
	
	
	
	No aspect (SlpCls <3)
	
	
	
	
	
	1

	
	
	
	
	
	
	Any? Or All?
	a
	
	
	
	
	1

	
	
	
	
	
	
	Cold aspect (286-60)
	c
	
	
	
	
	1

	
	
	
	
	
	
	Hot aspect (136-240)
	h
	
	
	
	
	1

	
	
	
	
	
	
	Cool aspect (61-135)
	k
	
	
	
	
	1

	
	
	
	
	
	
	Warm aspect (241-285)
	w
	
	
	
	
	1

	
	
	
	
	
	
	Slope 0-10%
	
	1
	
	
	
	1

	
	
	
	
	
	
	Slope 11-25%
	
	2
	
	
	
	1

	
	
	
	
	
	
	Slope 26-45%
	
	3
	
	
	
	0.5

	
	
	
	
	
	
	Slope 46-70%
	
	4
	
	
	
	0.1

	
	
	
	
	
	
	Slope >70%
	
	5
	
	
	
	0

	
	
	
	
	
	
	None
	
	
	0
	
	
	0.00

	
	
	
	
	
	
	Bare Ground
	
	
	1
	
	
	0.00

	
	
	
	
	
	
	Herb
	
	
	2
	
	
	0.00

	
	
	
	
	
	
	Herb (Grassland)
	
	
	2
	b
	
	0.00

	
	
	
	
	
	
	Shrub
	
	
	3
	
	
	0.00

	
	
	
	
	
	
	Pole - Broadleaf
	
	
	4
	
	B
	0.01

	
	
	
	
	
	
	Pole - Conifer
	
	
	4
	
	C
	0.01

	
	
	
	
	
	
	Pole - Mixed
	
	
	4
	
	M
	0.01

	
	
	
	
	
	
	Young - Broadleaf
	
	
	5
	
	B
	0.05

	
	
	
	
	
	
	Young - Conifer
	
	
	5
	
	C
	0.05

	
	
	
	
	
	
	Young - Mixed
	
	
	5
	
	M
	0.05

	
	
	
	
	
	
	Mature - Broadleaf
	
	
	6
	
	B
	1.00

	
	
	
	
	
	
	Mature - Conifer
	
	
	6
	
	C
	0.10

	
	
	
	
	
	
	Mature - Mixed
	
	
	6
	
	M
	0.75

	
	
	
	
	
	
	Old - Broadleaf
	
	
	7
	
	B
	1.00

	
	
	
	
	
	
	Old - Conifer
	
	
	7
	
	C
	1.00

	
	
	
	
	
	
	Old - Mixed
	
	
	7
	
	M
	1.00


Appendix B.  Map of Merritt PEM area showing final ratings for Williamson's Sapsucker using ratings [image: image1.jpg]aat
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populated from the multiplication of the ecosystem factors in Appendix A, November 2006.  Ratings adjustments using additional “user” factors are not included here.
