Bridgeoporus nobilissimus Model Calibration

Project Lead: 

Jennifer Lippert, Willamette NF

Project Participants: 
Robin Lesher, Ecologist, Western Washington 





Allison Reger, Computer Analyst, Willamette NF 





Joan Ziegltrum and Deborah McConnell, Olympic NF





Terry Fennell and Claire Hibler, Salem BLM





Andrea Ruchty and John Scott, Gifford Pinchot NF





David Lebo, Mt. Hood NF





Alice Smith and Mike Roantree, Willamette NF


October 20, 2006

Abstract

A model of potential habitat for Bridgeoporus nobilissimus, the noble polypore fungus, was developed by the Western Washington Area Ecology Program for the Regional Survey and Manage Program in 2001. Limited numbers of this species have been detected in the past five years, especially on the edges of this species range. New population information from the northern Oregon Cascades and data acquired since 2001 were used to update the habitat model for Bridgeoporus nobilissimus. Models and maps of potential habitat displayed in 4 classes (high, moderate and low likelihood and not likely habitat) were generated for the Olympic NF, Gifford Pinchot NF, Mt. Hood NF, Salem District BLM and Willamette NF. Each of the above field units surveyed high probability habitat in teams of 2 for 5 days. A modified Known Sites Survey Protocol was used and field forms completed for each site visited. The surveys resulted in 3 new occurrences on the Mt. Hood National Forest and one on the Gifford Pinchot NF.
Introduction
This project was initiated to gain more information about the distribution of Bridgeoporus nobilissimus on four National Forests and one BLM District in western Oregon and Washington. We were interested in increasing the number of occurrences, documenting the extent of the range and looking at environmental specificity (habitat). We initially thought we would validate a model developed by Dr. Jan Henderson, USFS Area Ecologist for Western Washington. The BRNO model was initially developed in 2000 and revised in 2001 for the Regional Survey and Manage Program. 

After consultation with Dr. Lesher in November 2005, it was determined that the habitat models were developed individually for each Potential Natural Vegetation (PNV) Ecoregion, i.e. one model for the Olympic, a second for the Gifford Pinchot and a third for northwest Oregon (Mt. Hood, northern Willamette and Salem BLM). A potential validation scheme would have required 100 random samples per ecoregion. It was determined that the model was not at a stage of development and refinement where a validation sample would be appropriate given the needed investment in time and money. The process used by Henderson and Lesher for developing other species habitat models was to develop initial models, conduct field calibration surveys to find new sites of the target species, and revise the model. This iterative process was used to refine the model until it was determined that the model was at a stage where it could be validated. Field validation is the final stage in the habitat modeling process, and we simply are not there.
The original BRNO model was based n 44 known sites in Oregon and Washington, the majority from the the northern Oregon Cascades ecoregion, the “center” of the species abundance. Many additional sites had been documented on the Salem BLM since the initial model was developed in 2001. New sites had also been found on the Willamette NF, some in the ecoregion with Salem and Mt. Hood and others in the next ecoregion to the south, the Middle Oregon Cascades. In addition, Known Site Surveys, funded by the Regional Survey and Manage Program provided detailed habitat information at known sites of Bridgeoporus nobilissimus, as well as accurate information. 
In January we made the decision to re-run the model in the Northern Oregon Cascades Ecoregion (10205), and to develop a model for the Middle Oregon Cascades ecoregion (10209). Additional habitat information was also compiled. At this time, a Region 6 established new datum and projection standards, so all base layers used for the PNV species habitat model had to be adjusted. 
On March 21, 2006 all interested parties plus some research folks convened at the Mt. Hood headquarters to discuss the project and look at maps (see attached notes from meeting). Dr. Lesher gave a presentation on how the models were being developed and we looked at a sample map to discuss survey protocol. We decided to go with a modified Known Sites Survey protocol, to work out from existing known sites as well as selecting a wide geographic distribution. We also made the decision to defer validation of the models and simply focus on field calibration this fiscal year. Priority would go to surveying high and moderate probability habitat near known sites and to surveying in chunks of high probability habitat outside of the known range of the species.
Study Area and Methods
Bridgeoporus nobilissimus is endemic to western Oregon and Washington. It ranges from the southern Olympics and the Snoqualmie River drainage in the Western Washington Cascades, south to the Oregon Coast Range and central western Oregon Cascades. The distribution of BRNO I clumped and patchy.

A database of accurate locations for BRNO was developed to use in building a model for the species. Many locations were in close proximity to others, and, in some cases, multiple records existed for the same site or population. Species experts from different field units reviewed the data for each BRNO site, verified the accuracy of the location, and in some cases selected representative sites for the different population centers (this was especially true on Salem BLM). From this analysis and review, a set of 35 known sites was used to develop and revise the habitat models for the different ecoregions (Table 1). The majority of sites (24 out of 35) were in Ecoregion 10205- the Northern Oregon Cascades.

Table 1. Number of Known Sites of B. nobilissimus by ecoregion used to develop habitat model

	PNV Ecoregion
	Ecoregion Name 
	Number of BRNO Sites

	10010104
	Northern Washington Coast (Western Olympic NF)
	1

	10010206
	Southern Washington Cascades (Gifford Pinchot NF)
	4

	10010205
	Northern Oregon-Western Cascades (Mt. Hood, northern Willamette, Salem BLM)
	24

	10010209
	Middle Oregon- Western Cascades (Willamette
	4


Models for four study areas were developed in the spring the spring and early summer of 2006 (see CD for maps). Variables used in the model include: precipitation at sea level, elevation, mean annual temperature at sea level, temperature lapse rate, cold air drainage effect, mean annual temperature, aspect, solar radiation and plant association group. Mapped habitat classes are: high likelihood, moderate likelihood, low likelihood and not likely. Habitat classes are defined based on the frequency of distribution of known sites used to develop the model within each habitat class: High Likelihood-68% of known sites occur in this class; Moderate Likelihood- includes 27% of the known sites, Low Likelihood- includes 5% of the known sites ; Not Likely- no known sites occur within this map unit.

Habitats classes were mapped on USGS quad maps and provided to field units in June 2006. The Olympic National Forest had the smallest amount of high probability habitat; only 2 quads had high likelihood habitat. The GP, Mt. Hood, Willamette and Salem BLM all had multiple quads with high probability habitat. Table 2 shows the number of acres of each probability habitat for each field unit.
Table 2. Number of Acres in each Likelihood Class by Field Unit

	Field Unit
	High Probability
	Moderate Probability
	Low Probability


	Not Likely

	Olympic NF
	102
	10,268
	18, 208
	665,498

	Mt. Hood NF
	27,413
	84,285
	76,005
	364,189

	Gifford Pinchot NF
	6259
	21,140
	33,662
	953,006

	Willamette NF
	24,347
	78,415
	65,166
	1,088,925

	Wil without private/state
	20,686
	69,732
	60,909
	


Field trainings were conducted on August 14, 2006 on Salem BLM and September 11, 2006 on the Olympic National Forest. Field-going participants worked through the protocols on the KSS cards and practiced using the PLGR GPS units.
Each field unit was responsible for field surveys. Field surveys were conducted in August and September, 2006.
Olympic NF: The model predicted relatively little potential habitat for Bridgeoporus nobilissimus (BRNO) in the Olympic National Forest.  This habitat occurs within the Colonel Bob and Larsen Creek quads.  The majority of the habitat is ranked as low and medium probability.  Of the high probability habitat mapped for the forest, a good portion of it is not easily accessible due to distance from drivable roads and/or topography.  In order to maximize the number of sites visited this year our survey effort focused on easily accessible high and medium probability habitats.  We made a conscious effort to hit sites throughout the entire range of BRNO habitat mapped on the forest.

We conducted field surveys during the last two weeks of September 2006.  We surveyed six high probability sites and five medium probability sites, and filled out a KSS recon plot card for each site (see attached maps and plot cards).  Some sites did not have any host species for BRNO.  In those situations the KSS plot cards were not filled out completely in order to save time and move on to another survey area.  
Gifford Pinchot NF: For this project, we searched for BRNO within the Mineral Block, Cowlitz Valley District (The Rockies quad), and searched southwest of Mt. St. Helens, within Mt. St. Helens National Volcanic Monument, to the east and south of the known sites, which are located in or adjacent to Goat Marsh RNA (Goat Mountain quad).  Areas predicted as high likelihood habitat within the Mt. St. Helens quad were not visited, because much of the area is located within the blast zone of the mountain or inaccessible.  

Salem BLM: Salem collected data at two locations within the Snow Peak Quad and two locations within the Lawhead Creek Quad. Data was collected at these known BRNO sites to give a representation of the different habitat/stand types where BRNO has been located (see Results for site specific info).

Due to the high number of acres that have been surveyed for BRNO in the past and the low diction rate, no new high probability sites were surveyed. 

Mt. Hood NF: Mt. Hood focused on two watersheds for their surveys: Clackamas River Watershed on Clackamas District and Bull Run Watershed on the ZigZag Ranger District. Fifteen sites were visited in the Clackamas District and three in the Zig Zag District.
Willamette NF: Surveys on the Willamette focused on the Sweet Home District, in Ecoregion 10205. The surveyor found it frustrating that most of the large chunks of high probability habitat were on private land. Eleven sites were surveyed on the Harter Mountain, Upper Soda and the Chimney Peak Quads.
Results
Results of surveys are reported by field unit. Plot cards from surveys are in the Appendix to this document. 

Olympic NF: We did not find BRNO during this survey effort. 
Gifford Pinchot NF: We located one new site for BRNO to the north of Goat Marsh RNA (in close proximity to known sites), and think it likely that there are more individuals located in the general area.  The habitat consistently supports very large noble fir, and the new occurrence was found growing on a ~ 6 ft. dbh living noble fir (see accompanying plot card).    

To the south of Mt. St. Helens, we searched the slopes to the south of the Kalama River.  Blocks that were predicted as high likelihood habitat represented stands that hosted a substantial component of mature Pacific silver fir (keyed out to Pacific silver fir series), with the oldest and largest trees being the Douglas-fir and western hemlock within the stands.  Within these stands, noble fir was quite rare, and we found only a handful of individuals.  These stands tended to be fairly open, hosting a thick, diverse understory layer of shrubs, with Vaccinium forming a prominent component.  We searched stands with easterly, northerly and westerly aspects and found similar conditions.  

Within the Mineral Block, we visited Ladd Mountain, and south of Ladd Mountain, where the largest blocks of high quality habitat in this sector were predicted by the model.  We soon found that it was a challenge simply to find mature true fir.  For the most part, the forests in this area supported mature Douglas-fir, with an understory of western hemlock.  We did find some true-fir, in the following situations:

· In small patches of old growth, where the noble fir formed was co-dominant within Douglas-fir and western hemlock.  There were two sites (closely associated spatially) where we found VERY large old noble fir (we estimated 6+ ft. in dbh), on generally very steep (130- 200%), north (northeast to northwest) facing, concave slopes located along debris/avalanche chutes.  These areas appeared to have the greatest potential to host BRNO of all the stands we visited in the Mineral Block, but (although we examined nearly every noble fir individual within these areas) we did not locate BRNO.  Interestingly, these stands supported no Abies amabilis.  The only instances of Pacific Silver Fir that we observed in this area were very young individuals growing at the roadsides.  On the attached map, the areas demarcated in green show where the very old noble fir patches were located.  

· Scattered in ‘veins’ located along draws (concave slopes – never convex) in stands dominated by a Douglas-fir overstory, with little herbaceous or shrub cover (tended to be dark, evenly spaced, with mostly bare ground).  Here we found scattered noble firs that were similar in size to the Douglas-fir; most trees were mature, and a few large individuals were scattered within some stands.   We attempted to examine every noble fir within these stands, by first viewing stands from a distance to identify noble fir individual canopies among the Douglas-fir, and then surveying the stand, following the noble fir “veins”.  On the map, the approximate locations of the noble fir “veins” are shown in blue, while the areas marked in pink are Douglas-fir canopies within the same stands, where we found no noble fir.  

Plant associations in this area keyed out to western hemlock series.  We located only two single mature Pacific silver firs during our surveys in the Mineral Block.  

In addition to the intensive stand surveys, we drove around the northern portion of the Mineral Block to view other areas that mapped as high and moderate likelihood habitat for BRNO.  We found that many of the areas mapped as high likelihood habitat had been harvested, partially due to the checkerboard ownership within the Mineral Block. Most of the un-harvested stands did not appear to host true fir, or true fir were a very minor component of the stands.

Salem BLM: Within the Cascade Resource Area, contract surveys in high probability habitat have occurred on 3871 acres. These surveys were of two types (100% and Intuitive Controlled) and in two categories (100% 0-70yrs = 2291 ac) and (Intuitive Controlled 71+ yrs = 1580ac).

In house surveys using BLM personal have occurred on approximately 1260 acres in high probability habitat and 40 acres on moderate probability habitat. These surveys were also of two types and consisted of 280ac of Intuitive Controlled and 1020ac of 100% surveys. 

All 5171 acres of BRNO surveys have been conducted on BLM lands within the Cascade Resource Area. Although BRNO fruiting bodies are know to exist on private and Forest Service lands adjacent to know sites on BLM, no organized surveys have been conducted on these lands. Field visits between the Cascade RA and the Mt Hood NF have occurred and BRNO population distribution information has been provided to the FS. Ongoing talks are taking place between the Cascade RA and Weyerhaeuser due to Weyerhaeuser’s interest in understanding more about BRNO and its distribution adjacent to their lands. 

Habitat and population information for the 88 fruiting bodies identified on BLM lands in the Cascade RA is as follows.

· 7 populations (fruiting bodies greater than 1 mile apart are considered different populations).

· 1 fruiting body is located at the base of a large, healthy/green old-growth true fir in an unmanaged old-growth stand in high probability habitat.

· 1 fruiting body is located at the base of large, healthy/green old-growth true fir seed tree in a 30 year old plantation in moderate probability habitat.

· 1 fruiting is located at the base of a 36 inch DBH dead true fir snag in an unmanaged 2nd growth stand in high probability habitat.

· 1 fruiting body is located on a short snag/stump in an unmanaged old-growth stand in high probability habitat.

· The 84 remaining fruiting bodies are located on legacy material (i.e. stumps) in managed stands between 30 and 50 years of age in high probability habitat.

Mt. Hood NF: Four new BRNO sites were found this past field season on the Mt. Hood National Forest in high-likelihood habitat areas delineated by the BRNO species habitat model developed by ecologist Robin Lesher.  Two sites were found in the Bull Run Watershed on the Zigzag Ranger District, both sites within 100 meters of one another.  The forest stand is an old-growth forest consisting of Pacific silver fir, Douglas-fir, western hemlock, and western red cedar with an understory dominated by Alaska huckleberry and rhododendron.  Both BRNO fruiting bodies occur on old, large stumps.  One of the BRNO conks (1) is compressed and flattened (shaped something like a doormat), about 22 inches by 16 inches in size, extending outward, more or less appressed to the ground, from the base of the stump.  The other BRNO conk (2) is a superb example of a more or less symmetrical sporocarp about 24 inches by 20 inches in size, growing on a roughly 48-inch-diameter stump.  The other two BRNO locations are on the Clackamas River Ranger District.  One of the BRNO fruiting bodies (3) occurs on an old fir stump; about 36 inches in diameter, in an even-aged forest stand consisting of Douglas-fir, western hemlock, and Pacific silver fir with a sparse understory of rhododendron and little to no herbaceous cover.  The other BRNO sporocarp occurs at the base of a roughly 45-inch dbh live Pacific silver fir in what appears to be a multi-aged old-growth forest consisting of western hemlock, Douglas-fir, and Pacific silver fir with a largely depauperate understory, although there are patches nearby of rhododendron and Oregon grape.  

We were unable to obtain PLGR readings at any of the sites and instead used new Garmin GPS map76CSX receivers to record UTM coordinates (>100 signals, average mode).  The inability to obtain PLGR readings may have been due to satellite configuration problems/glitches in September 2006. 

1. Bull Run Watershed, Zigzag Ranger District, T2S, R7E, Sec. 16, UTM Zone 10, 0580874, 5027052, NAD83; 3,429 ft. elevation.

2. Bull Run Watershed, Zigzag Ranger District, T2S, R7E, Sec. 16, UTM Zone 10, 0580847, 5027158, NAD83; 3,527 ft. elevation.

3. Clackamas River Ranger District, T5S, R4E, Sec. 26 (NE ¼), UTM Zone 10, 0556852, 4995677, NAD83; 3,415 ft. elevation.

4. Clackamas River Ranger District, T5S, R5E, Sec. 32 (SW ¼), UTM Zone 10, 0560470, 4993032, NAD83; 3,933 ft. elevation.

Willamette NF: Approximately 500 acres of high probability habitat were surveyed. We looked in both old growth stands and plantations approximately 40 years of age. No new populations were located on the Willamette National Forest. 
Discussion
This project was valuable in many respects. First, we have developed models all the ecoregions that can be used for planning purposes, to determine whether high probability habitat for Bridgeoporus nobilissimus occurs in project areas. We have also developed a model for an ecoregion (Middle Oregon Cascades) that was thought not to have high probability habitat in the past (and interestingly enough, there is some high probability habitat found on the Umpqua NF, an area with no previous reports of Bridgeoporus).  
With all the surveys conducted in high probability habitat and the low incidence of new finds (750+ acres surveyed/5 new conks documented), we have demonstrated that Bridgeoporus, at least in its fruiting form, is truly rare within its high probability habitat. 

On the Gifford Pinchot NF, there are some smaller blocks of mapped high likelihood habitat located in the southern portion of the Mineral Block that we did not visit during our surveys.  Given our difficulty in locating mature true fir within some of the highest elevation areas in the Mineral Block, it seems unlikely that BRNO is found there. 

We estimate that a total of ~ 100 acres of predicted high likelihood habitat was surveyed on the Gifford Pinchot National Forest for this project.  On the ground observation suggests that only a small portion of this acreage has true potential to host the species, based on presence of un-harvested stands, and within forested stands, the presence of true-firs.   

On the Salem BLM, some areas on the maps identified as high probability habitat have been field checked in the past and found to not contain suitable habitat (i.e. over-story mix) or suitable substrate (i.e. legacy material is too small), while other areas on the maps identified as no habitat, or low to moderate probability habitat do contain suitable to high probability habitat. Other areas on the maps identified as high probability habitat remain to be field checked and/or surveyed. Due to the unpredictable nature of BRNO fruiting bodies, some areas that received partial surveys that did not yield new populations will be fully surveyed when time allows before presents of lack thereof is determined. When considering high probability habitat on Salem BLM lands only, there is still plenty of habitat to be surveyed.  

Features that stand out and appear to remain constant within the Salem BRNO sites are the diameter (>36”) and species (ABAM and ABPR) of host trees and stumps, and the elevations where populations have been found. Salem’s lowest known site is at 2880’ and the highest is at 4070’, with all remaining conks having been found between 3200’ and 4000’. When comparing all fruiting bodies, the highest concentration of conks is between 3200’ and 3800’ elevation. Lastly, when comparing fruiting body/host location in GIS (not field checked) 70 out of 88 BRNO hosts aspects fell between 180 and 360 azimuth. The 18 host that did not fall between 180 and 360 were only slightly northeast or southeast in their slope orientation. This would appear to be a key feature of the known sites in Salem and it would be interesting to know if it holds true for other sites.     

On the Willamette, many stands mapped as high probability habitat contain little, if any, noble fir. Some of the best habitat is located on private timberland. Historical aerial photos were helpful in identifying plantations that had previously supported large diameter noble fir.

The new site in the Bull Run Watershed on the Mt. Hood NF was unique in that it was not close to any other known site. All of the other new sites were in proximity to extant sites. 
Since surveys have only covered a small sample of the high probability habitat on the Willamette, Mt. Hood and Gifford Pinchot National Forests (see Table 1) and much of the area identified as high probability is poorer than expected from the model, it is recommended that additional calibration surveys be conducted on these lands and that the model for ecoregion 10205, Northern Oregon-Western Cascades, be re-run with the data collected in the summers of 2006 and 2007.
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