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Bombus occidentalis in a collection jar. Photo by Matt Trappe.
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Abstract:

Funding was received to continue bumble bee survey efforts in 2016 on the Umpqua and Willamette National Forest.  The 2016 survey effort for the Umpqua included re-surveying four sites from 2015 and surveying one new site.  On the Willamette, seven sites were re-surveyed from the 2013-2015 season and thirty five new sites were surveyed to document the presence of western bumble bee (Bombus occidentalis) and other pollinator species. In addition, eight people conducted bumblebee searches for four days in the Jefferson Park area of the Mt. Jefferson Wilderness (Willamette National Forest) and along more than 10 miles of trails accessing that area as part of a wilderness bioblitz.  The 2016 surveys detected western bumble bee on the Umpqua (Diamond Lake Ranger District) for the first time in decades, along with higher detection numbers for other bumble bee species on all Districts surveyed.  Surveys on the Willamette National Forest found western bumble bee at 3 sites on the Middle Fork Ranger District above 5000 feet elevation near Waldo Lake.  These are the first known detections of western bumble bee on the Middle Fork District since 1963 and extended the current documented range of the species 22 miles south on the Forest.  Only a single western bumble bee was detected on the Detroit Ranger District despite considerable searching which, combined with 2015 searches, suggests the species is rare on that district at high-elevations.  On the McKenzie River District, western bumble bee were documented at two new sites and two sites where they have recently be found.  All sites were within the general current known range of western bumble bee in the Upper McKenzie River drainage. Western bumble bees were not found at higher elevation sites on the Sweet Home Ranger and the Calapooya Mountains and Diamond Peak areas of the Middle Fork Ranger District.
Introduction:

In recent decades, the western bumble bee (Bombus occidentalis) has seen precipitous declines throughout its range.  Previously a widespread generalist, the amount of the historic range occupied by this species is currently unknown.  The declines in western bumble bee have been rapid and severe, with an estimated decline of 70-90% across much of its range since 1998 (NatureServe 2013).  Populations are currently critically imperiled in Oregon, Washington, and California (NatureServe2013), are largely restricted to higher elevation sites within these states, and are now rarely found in the western portions of these states where they were once very common (Jepsen 2015, Hatfield et al. 2013, Cameron et al. 2011). 

Western bumble bees are native, natural pollinators and as a generalist pollinator they provide pollination services to a wide variety of commercial and non-commercial botanical species which in turn provide forage and habitat to a vast array of fauna across our public and private lands (Hatfield et al. 2012). 

Population declines for this species (and other closely related species) are believed to be due, in large part, to an introduced pathogen, Nosema bombi, which was introduced through domestic colonies of bumble bees (Hatfield et al. 2013, NatureServe 2013).  Other threats identified for the western bumble bee include habitat alteration, insecticide use, invasive plants and insects, and climate change (Hatfield et al. 2012).  

More information regarding the current habitat use of this species could aid in the application of management and mitigation activities to support and protect extant bumble bee populations.  In 2015, bumble bee surveys were conducted throughout federal lands in southwest Oregon with the western bumble bee (Bombus occidentalis) as a target species. A wide variety of habitat types, across a spectrum of elevations were surveyed, and dozens of Bombus species were encountered. Even though there was a significant survey effort, western bumble bees were only located on the Willamette National Forests, on the McKenzie River and Detroit Ranger Districts. Surveys on the Umpqua and Rogue River-Siskiyou National Forests, and Roseburg District BLM yielded negative results. Further investigation was recommended, especially since 2015 was a very hot, dry year in which floral phenology was significantly advanced.  Additional funds were received to continue survey efforts in 2016 and, together with information from 2015, provide a baseline of presence/absence data for western bumble bee and other bumble bee species on the Willamette and Umpqua National Forests.
Methods/Results:

Methods and Results are presented according to administrative unit.  In-the-field methodology was generally comparable across the survey areas, but some units have more specific information goals or baseline information to report.

Umpqua National Forest
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Methods: 

The focus of the 2016 ISSSP funding on the Umpqua National Forest was to re-survey for western bumble bee at sites across the Forest where the species had not been detected in the 2015 effort, but was suspected to occur at based on historical information.  In addition, one new site was added to the effort based on this information.  Surveys on the Umpqua National Forest concentrated efforts in meadows with floral communities that offered resources from early spring to late summer, and included plant species that had been identified as being preferred by western bumble bees from previous survey efforts conducted by The Xerces Society (Hatfield et al. 2013, Rich Hatfield personal communication).Figure 1. Cottage Grove District Biological Technicians conducting surveys at Holland Meadows.


Survey efforts consisted of walkthroughs in the five identified survey locations which were selected as most likely to provide the characteristics identified above.  Survey sites, one hectare in size each, were placed into each survey location in a manner which spread survey effort across each of the five survey locations.  Each hectare survey site received 1 hour of walkthrough survey effort.  

Walkthrough surveys were conducted from early June through July. This timing was selected based on the height of colony populations for western bumble bees in normal years (Williams et al. 2014). Field surveyors captured bumble bees using nets and/or specimen jars and identified bees to species. Specimens which could not be readily identified were either photographed or collected for later identification with the aid of the Xerces Society.  Plant species being used by pollinators were also noted by surveyors.
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In total, 3 western bumble bees were documented in Skookum Prairie, on Diamond Lake Ranger District.  Individuals detected in Skookum Prairie were found at 5750 feet elevation.  This meadow is a higher elevation meadow where flowering species are not readily abundant.  At the time of survey, only lupine and penstomen species were observed in flower.  Bombus species encountered, ordered by local relative abundance in the 2015 surveys, along with results from 2016, are shown in (Table 1).

There are only two historic Bombus occidentalis locations documented on the Umpqua according to records known at this time. The Diamond Lake location had western bumble bees detected in 1934 (1 detection), 1935 (5 detections), 1954 (1 detection) and 1957 (4 detections).  The Crystal Springs location had 1 detection in 1964.Figure 2. Bombus occidentalis in Skookum Prairie on Diamond Lake Ranger District.
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Table 1. Survey results for the Umpqua National Forest in 2015 and 2016.
	Umpqua National Forest Survey Results

	Cottage Grove Ranger District

	Location
	Species Detected
	2015
	2016

	Grass Mountain – 4800 ft.

2015 – 22 and 27 July
2016 - 14 July
 




 
 
	B. bifarius
	11
	8

	
	B. flavifrons
	7
	20

	
	B. vosnesenskii
	5
	7

	
	B. fervidus
	3
	4

	
	B. flavidus
	3
	12

	
	B. mixtus
	3
	1

	
	B. insularis
	3
	1

	
	B. rufocinctus
	1
	0

	
	B. melanopygus
	0
	1

	Holland Meadows – 4800 ft.
	B. flavifrons
	20
	23

	2015 - 21-23 July
	B. mixtus
	17
	10

	2016 - 13 July
	B. bifarius 
	10
	7

	 
	B. vosnesenskii
	4
	8

	 
	B. flavidus 
	6
	7

	
	B. sitkensis
	2
	0

	
	B. rufocinctus 
	1
	0

	
	B. centralis
	0
	4

	
	B. fervidus
	0
	1

	 
	B. melanopygus
	0
	1

	
[bookmark: _GoBack]Diamond Lake Ranger District

	Location
	Species Detected
	2015
	2016

	
Skookum Prairie – 5750 ft.
2015 – No surveys
2016 - 12 July 2016

	B. bifarus
	Not Surveyed 
	11

	
	B. mixtus
	Not Surveyed 
	8

	
	B. vosnesenskii
	Not Surveyed 
	5

	
	B. occidentalis
	Not Surveyed 
	3

	Tiller Ranger District

	Location
	Species Detected
	2015
	2016

	Donegan Prairie – 5100 ft.
2015 – No surveys
2016 - 26 June and 26 July
 







 
	B. bifarius
	42
	25

	
	B. flavifrons
	34
	23

	
	B. mixtus
	12
	11

	
	B. fervidus
	7
	2

	
	B. appositus
	5
	6

	
	B. vosnesenskii
	5
	10

	
	B. melanopygus
	4
	3

	
	B. rufocintus
	3
	1

	
	B. flavidus
	2
	0

	
	B. griseocollis 
	1
	0

	
	B. vandykei
	0
	3

	French Junction – 4800 ft.
2015 – No surveys
2016 – 
08 June
18 June
11 July 
27 July
29 July
 
	B. bifarius 
	67
	117

	
	B. mixtus
	22
	38

	
	B. flavifrons
	19
	64

	
	B. vosnesenskii
	18
	19

	
	B. appositus
	16
	7

	
	B. griseocollis
	14
	0

	
	B. fervidus
	8
	2

	
	B. melanopygus
	4
	4

	
	B. vandykei
	0
	28

	
	B. pensylvanicus
	0
	2

	
	B. rufocintus
	0
	5

	
	B. sitkensis
	0
	2

	
	B. flavidus
	0
	1



Flowering plants were more available in 2016 when compared to 2015, along with a longer season of flowering plants that provided pollen.  This may be due to notable differences of overall weather between the two years.  Also of note was the abundance of European honey bees that seemed to be much greater in 2016.  In fact some areas seemed to have more honey bees than bumble bees, especially on the Cottage Grove Ranger District (no data on honey bees were actually collected).  Plant species observed from 2015 and 2016 are listed in Table 2.


[bookmark: _Ref443384565]Table 2. Key floral species and observed use* by bumble bees.   
	Umpqua National Forest Floral Survey Results 2015-2016

	Flora Observed
	2015
	2016
	Flora Observed
	2015
	2016

	Achillea millefolium
	X
	X
	Menyanthes trifoliata
	
	

	Aconitum columbianum
	
	X
	Mertensia paniculata
	 
	X

	Agastache spp.
	X
	X
	Mimulus guttatus
	 
	

	Aquilegia formosa
	 
	
	Osmorhiza occidentalis
	 
	

	Aster foliaceus
	X
	X
	Pedicularis racemosa
	 
	X

	Camassia spp.
	X
	X
	Penstemon spp.
	
	X**

	Campanula rotundifolia
	X
	
	Phacelia heterophylla
	 
	X

	Castilleja hispida
	X
	X
	Polemonium pulcherrimun
	 
	

	Chamerion angustifolium
	 
	
	Prunus virginiana
	 
	

	Cirsium callilepis
	X
	
	Ribes sanguinium
	 
	

	Cornus sericea
	 
	
	Rubus parviflora
	 
	X

	Delphinium spp.
	X
	X
	Rudbeckia occidentalis
	X
	X

	Dicentra formosa
	
	X
	Salix sp.
	 
	

	Epilobium spp.
	
	X
	Saxifraga mertensiana
	 
	

	Erigeron spp.
	X
	X
	Senecio triangularis
	 
	X

	Gilia capitata
	 
	
	Solidago canadensis
	X
	X

	Heracleum lanatum
	 
	X
	Spireae douglasii
	 
	

	Hypericum perforatum 
	X
	X
	Stachys coolei
	 
	

	Lathyrus nevadensis
	 
	
	Trifolium
	 
	

	Ligustichum grayi
	 
	X
	Vaccinium membranaceae
	 
	

	Lonicera involucrata
	 
	
	Valeriana spp.
	 
	X

	Lupinus latifolius
	X
	X**
	Veratrum californicum
	
	

	Madia bolanderi
	 
	
	
	
	

	* Plants checked with an X were observed utilized by bumble bees in the year indicated.
** Plant species observed used by western bumble bee at Skookum Prairie.
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Figure 3. Western Bumble Bee Survey Areas on the Umpqua National Forest 2015-2016.


Willamette National Forest

Methods: 

The focus of the 2016 ISSSP funding on the Willamette National Forest was to survey for western bumble bee at higher elevation sites across the Forest where the species had not been recently detected.  In addition, we conducted an ISSSP project to survey for gray-blue butterfly (Plebejus podarce klamathensis) at high-elevation wetland meadows on the southern part of the Middle Fork Ranger District and concurrently surveyed for bumble bees.  The results of those bumble bee surveys are included in this report. Also the Forest used base funding to support 8 people conducting a four-day bioblitz survey in the Jefferson Park area of the Mt Jefferson Wilderness on the Detroit Ranger District and along more than 10 miles of trails accessing that area from the north and west. This bioblitz searched for rare and sensitive species with a special focus on western bumble bees.  Project clearance surveys were conducted for western bumble bee at a number of sites on the forest as well as part of other projects such as Hummingbird Forever monitoring and those survey results are included in this report as well as any incidental sighting not connected to a specific survey area.  Sites surveyed were higher-elevation areas generally above 4000 feet elevation and most often above 5000 feet elevation.  The higher elevation sites were surveyed because previous surveys suggest that is where they are most likely to be found on the Forest (Mitchell et al. 2016).

A western bumble bee “survey” consisted of at least one hour of survey effort for bumble bees (e.g. 2 people each independently searching for 30 minutes or one person searching for one hour) on and by flowering plants at a particular site.   As used here, a site refers to all the area within a 0.25-mile radius or a distinct meadow or meadow-complex, whichever is larger. All western bumble bees detected were recorded as well as other bumble bee species seen.  GPS locations of all western bumble bees detected were recorded as well as any flowering plants used for pollen gathering and the survey information was entered into the Forest Service’s NRIS Wildlife database. Voucher photos were taken of western bumble bees and confirmed by Xerces experts until it was certain the observers could identify the species.   In addition photos and voucher specimens were taken of other bumble bee species and sent to Xerces for confirmation. Observations of other bumble bees were also entered into NRIS Wildlife. Bumble bee surveys were conducted from mid-June to mid-September.  

Results:

Forty two sites, including 35 new sites that had not been previously surveyed, plus the large Mt Jefferson bioblitz area were surveyed on the Forest in 2016. Western bumble bees were detected at 5 of the 35 sites, at one location in the bioblitz area, and at two other sites from incidental observations.  Results are discussed by individual ranger districts below.

a. Detroit Ranger District. Four new surveyed sites, plus the Mt Jefferson Wilderness bioblitz, produced a single western bumble bee detection in Jefferson Park at 5800 feet elevation.  Surveys in 2015 also produced only a single high-elevation western bumble bee detection in the Mt Jefferson Wilderness which suggest that the species may be rare and confined to the high-elevation sites above 5,000 feet elevation on the District.

b. Sweet Home Ranger District.  Seven higher elevation meadow sites were surveyed, including four new sites.  No western bumble bees were detected and none have been found since 1970 on this District.

c. McKenzie River Ranger District.  Twelve sites were surveyed on the McKenzie River Ranger District including 8 new sites.  Western bumble bees were detected at two of the sites plus two additional sites based on incidental observations not connected with a protocol search.  All these observations were within the general western bumble bee range in the Upper McKenzie River drainage that was documented in 2015 and described by Mitchell et al. (2016), although western bumble bees were found at two new sites within that range.

d. Middle Fork Ranger District.  Nineteen new sites were surveyed on the district and western bumble bees were found at 3 sites south and west of Waldo Lake ranging from about 5000 to 5500 feet elevation.  These are the first known detections of western bumble bee on the District since 1963.  Counts ranged from 1 to 21 individuals at the sites.  These detections extended the current documented range of western bumble bee on the Willamette National Forest 22 miles south.  We believe it is likely that the 22 mile gap between Horse Lake on the McKenzie River Ranger District and Waldo Lake is occupied by western bumble bees but no surveys have been conducted in that area of the Three Sisters and Waldo Lake Wilderness.  No western bumble bees were found in the other surveyed sites farther south on the district, including the Calapooya Mountains, Ground Hog Meadow area, Blair Lake and the west side of the Cascades by Diamond Peak.

Flower species used by western bumble bees for collecting pollen documented in 2016 were added to previous observations and are shown in Table 3. The western bumble bee has been documented using at least 15 species of plants with asters and spiraea being the most frequently used. Figure 4 shows the locations of western bumble bees found on the Forest recently and areas surveyed in 2015 and 2016. 

Sightings of other bumble bee species were entered into the NRIS Wildlife database.  Those of note include detections of Bombus suckleyi, a species that is being considered for Forest-Service sensitive species designation in the next update of the list (Kelli Van Norman, personal communications) near the south end of Waldo Lake (Middle Fork Ranger District), at Jefferson Park (Detroit Ranger District) and on Mansfield Mountain (Detroit Ranger District). These detection range in elevation from 4300 to 5800 feet.  Also one Bombus appasitus was observed on Little Groundhog Mountain at 5300 feet elevation.  That is the only detection of this very showy species on the Forest during Forest Service bee surveys in 2015 and 2016.



[bookmark: _Ref444238976]Table 3. Floral species utilized by Bombus occidentalis on the Willamette National Forest from 2013 to 2016.
	Flower Species Used by Western Bumble Bees to Gather Pollen by Number of Sites1 by Month, Willamette National Forest, 2013-2016.

	Flower Species
	Common Name
	June
	July
	Aug
	Sept
	Total

	Spiraea douglasii
	Douglas Spirea
	
	3
	1
	
	4

	Spiraea densiflora
	Subalpine Spirea
	1
	1
	
	
	2

	Spiraea spp.
	Spirea species
	
	2
	1
	
	3

	Mimulus lewisii
	Pink Monkey Flower
	
	
	1
	
	1

	Aster spp.
	Asters
	
	5
	4
	2
	11

	Solidago canadensis
	Goldenrod
	
	
	1
	
	1

	Ericameria greenei
	Rabbitbrush
	
	
	1
	
	1

	Pedicularis racemosa
	Sickletop Lousewort
	
	2
	
	
	2

	Senecio triangularis
	Arrowleaf groundsel
	
	
	2
	
	2

	Anaphalis margaritacea
	Pearly Everlasting
	
	
	1
	
	1

	Ligustichum grayi
	Gray's Lovage
	
	1
	1
	
	2

	Rudbeckia occidentalis
	Western Coneflower
	
	
	1
	
	1

	Stachys cooleyae
	Cooley’s Hedge-nettle
	
	
	1
	
	1

	Epilobium angustifolium
	Fireweed
	
	
	1
	
	1

	Phyllodoce empetriformis
	Pink Mountain-heather
	
	1
	
	
	1

	Dodecatheon jeffreyi
	Jeffrey’s Shootingstar
	
	1
	
	
	1

	
	Total Sites
	1
	16
	16
	2
	35

	1 A Site is defined as a single meadow complex or all western bumble bee locations within 0.25 miles of each other whichever area is larger.  Recorded observations of western bumble bees gathering pollen on the Forest from 2013-2016 are included in this table.




[image: ]Figure 4.  Locations of Western Bumble Bee Observations, Willamette National Forest, 2010 to 2016, and 2015-2016 survey areas..
Discussion

Willamette National Forest - After two years of surveying on the Willamette National Forest, we have documented an extensive population of western bumble bees along the west side of the Cascades Crest in the upper McKenzie River drainage and populations in the Waldo Lake area.  Assuming the unsurveyed gap between Horse Lake and Waldo Lake is occupied by western bumble bees, then currently there seems to be a representative population of the species along about 52 miles of the Cascade Crest on the Forest.  This is a significant population of the species for western Oregon.  We have not documented the species elsewhere on the Forest except for two detections in the northern part of the Mt Jefferson Wilderness supporting our working hypothesis this bumble bee is now absent over much of the Forest.  The “rareness” or apparent absence of the species in many high elevation areas of the Forest is concerning and could be indicative of a species that is continuing to decline, given that it was formerly wide-spread across the Forest (see Mitchell et al. 2016). 

Thus there is a need to:
1) continue to inventory for the species on the Forest, as time and funding allows, to define the extent of its range and,
2) develop a strategy to monitor for the species to determine the trend in the current population.

Umpqua National Forest - After two years of surveying on the Umpqua National Forest, it appears that western bumble bee may be rare on the Forest or may occur in very small, isolated populations.  With the Skookum Prairie detection, there is now a further need to continue surveys on the Forest and monitor the known site. 

Similar to the Willamette National Forest, there is a future need to:
1. continue to inventory for the species on the Forest, as time and funding allows, to define the extent of its potential range on the Forest and,
2. develop a strategy to monitor for the species at the known site and to determine the trend in the current, local population.

Both Forests intend to develop a monitoring proposal in 2017 to address their monitoring needs and will coordinate that effort with the RO and Xerces.
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Figure 5. A pond on Grass Mountain, the Umpqua-Willamette borderlands.
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