SPECIES FACT SHEET

Scientific Name: Ashmeadiella sculleni Michener, 1939
Common Name(s): A leafcutter bee 
Phylum: Arthropoda 
Class: Insecta

Order: Hymenoptera
Suborder: Apocrita
Family: Megachilidae
Subfamily: Megachilinae 

Tribe: Osmiini  

(ITIS 2016)

Conservation Status:
Global Status: GNR (Not Yet Ranked)
National Status (United States): NNR (Not Yet Ranked)
State Statuses: S1? (OR)
(NatureServe 2015)

IUCN Red List: Not assessed 
Technical Description: 
Adult: Most leafcutter bees are stout, black bodied and moderately sized (5-24 mm). Megachile males have dense yellow or white facial hairs while females lack these features (Michener 2007). Hurd and Michener (1955) describe A. sculleni as “a large species without red areas. It is the only species with a short, broadly truncate median clypeal projection that has tridentate mandibles.” Identifying features of Ashmeadiella spp. are subtle and proper identification likely requires a taxonomic expert. There are 17-35 other Ashmeadiella spp. that likely look similar and occur within A. sculleni’s potential range in Oregon, Idaho, Colorado, and Nevada (BISON 2016). This species was originally described as follows (Michener 1939):

This black species is the largest in the subgenus. The median lobe of the clypeus is very short and broadly truncated, exceeded by the lateral lobes. A. barberi has somewhat similar clypeus, although the lateral lobes are shorter than the median. That species, however, is much smaller than sculleni and has red markings on the abdomen. 

Female: Inner margins of eyes diverging below; transfacial line longer than facial; flagellum dusky beneath; clypeus short and broad, trilobed, lateral lobes small, rather slender, bluntly pointed at apices, median lobe broad, truncated, shorter than lateral lobes; supraclypeal area and most of clypeus rather coarsely and not very closely punctate, anterior part of clypeus with smaller, somewhat elongate punctures; apical mandibular tooth brownish; third mandibular tooth represented by a beveled, rounded margin; labrum with apex emarginated, flattened dorsal surface smooth and polished; frons closely punctured; anterior ocellus posterior to midpoint between bases of antennae and posterior edge of vertex; distance between posterior ocelli equal to distance to eye margin and slightly less than distance to posterior edge of vertex; vertex closely punctate, a little more closely so than frons; punctures of cheeks as large as those of frons, separated by a little shiny surface; hypostomal carinae not produced to teeth posteriorly; cheeks nearly as wide as eyes seen from side. Scutum without pair of hair tufts anteriorly, a little more coarsely punctate than vertex, punctures separated by a little shiny surface; mesepisterna similarly punctured; tegulae brownish; inner margin of inner hind tibial spurs finely serrate with over fifteen small, oblique teeth, outer margin with about eight larger, oblique teeth; outer margin of outer hind tibial spurs with about seven small, very oblique teeth, inner margin with five or six somewhat larger oblique teeth. Concavity at base of first tergite shallow, and its bounding carina weak, for an Ashmeadiella; first four abdominal tergites very finely punctate, punctures separated by more than their diameters; fifth and sixth tergites closely and a little more coarsely punctate; tergites one of five with apical bands of pubescence; scopa dull white. Length 9 mm. 
Immature: Larval descriptions are largely unknown for this species. Rozen and Praz (2016) have described mature larvae of the tribe Osmiini, of which A. sculleni is a member, including drawings and detailed descriptions of pre and post-defecating larvae of Ashmeadiella, Atoposmia, Chelostoma, Heriades, Hoplitis, and Osmia. Rozen and Praz (2016) conclude that:

Larvae of Ashmeadiella, Chelostoma, and Ochreriades are so similar that they can scarcely be distinguished. Only those of Chelostoma because of their extremely small head are keyed separately. There exists some variation in the number of atrial spicules, width of the salivary lips, degree of expression of elevation of caudal annulets, and perhaps in body size. However, such features are difficult to quantify and therefore of little diagnostic value. Features shared by these three taxa include slender body form with thickest part of body being the midsection and with the body gradually, evenly narrowing at both ends. Furthermore, they display no middorsal intersegmental tubercles lacking vestiture. There is also a tendency for the caudal annulets to maintain their prominence with respect to the cephalic ones toward the posterior end of the body, contrary to many of the other osmiine taxa.
Life History: 





Megachilidae bees are all solitary (Hurd and Michener 1955), mass-provisioning bees that store larval food (primarily pollen in a viscous form) in brood cells (Michener 2007). Similar to other species in this group, it is likely that species in the Ashmeadiella genus have one generation per year (Hurd and Michener 1955). Ashmeadiella sp. build simple nests using resin or gum to partition and close cells (Krombein 1967). These nests are made in holes in wood or stems, in burrows in the ground, or in spaces under rocks (Michener 2007). Megachilidae bees are active during the day with provisioning flights to gather nectar and pollen. Megachilidae females carry pollen under their abdomens (Kimball and Wilson 2009). Upon return to the nest, a female then regurgitates nectar from her crop and scrapes pollen from her abdominal scopa into each nest cell (Krombein 1967). Females rest at night with abdomens facing toward their nest entrances (Krombein 1967). 
Adults: Ashmeadiella sculleni appears to be associated with blooming plants in the Penstemon genus (beardtongue) and the presence of dead wood, primarily snags and stumps (Tepedino and Griswold 1995, Shepherd 2005). Adult A. sculleni are most likely active from mid-June to July (Tepedino and Griswold 1995). Similar to known subgenera, this species likely nests in abandoned beetle burrows in dead wood (Tepedino and Griswold 1995). 
Immature: Megachiline larvae hatch from eggs laid on top of pollen masses in provisioned cells; after hatching they start eating the pollen mass and develop in about two weeks (Hurd and Michener 1955). Once a larva has completed development, it spins a cocoon and enters a resting stage as a prepupa. This stage is often reached by midsummer and continues through the winter (Hurd and Michener 1955). Adult bees emerge the following spring after a short pupal stage (Hurd and Michener 1955).  
Range, Distribution, and Abundance:
Range: The holotype of A. sculleni and one paratype were collected from Burns, in Harney County, Oregon (Michener 1939). This species is also known from Baker (Hurd and Michener 1955), Harney (Michener 1939) and Wallowa (Kimoto 2011) Counties, Oregon; Lincoln and Blaine Counties, Idaho; Humboldt County, Nevada; and Routt County, Colorado (USDA-ARS 2015). These locations are relatively disjunct which suggests that this species may be more widespread in the western U.S. than is currently documented. 
Distribution: The distribution for this species is not well documented and appears to be patchy. Habitats where A. sculleni have been found include native prairie ecosystems (e.g. Great Basin rangelands, Nevada [Watrous 2010] and bunchgrass prairies, Oregon [Kimoto 2011]) and/or early-seral pre-forest in the Pacific Northwest (Swanson et al. 2014). The four Oregon records are in the northeastern part of the state.   
BLM/Forest Service Land: 
Documented: Ashmeadiella sculleni is not documented on any BLM or FS units in Oregon. 
Suspected: Ashmeadiella sculleni is suspected on the Vale and Burns BLM Districts and the Wallowa-Whitman and Malheur National Forests (NF) due to close proximity to known records. Bees actively search and disperse for food, water, and nesting materials, and may cover large distances. All four known records in Oregon are near BLM/FS lands: 
1) The first record is located on a pocket of private land approximately 4 km (2.5 miles) from the Snake River and surrounded by Vale BLM District land (<400m) and Wallowa-Whitman NF lands (<800m). 
2) The location of the second record is vague but is described as private land in Burns, Oregon, which is near Burns BLM District land (~8 km) and Malheur NF land (~25 km). 

3) The location of the third record is also vague, however this record appears to be near Cornucopia, Baker County, Oregon, and is either in or adjacent to Wallowa-Whitman NF land.
4) The fourth record is on the Zumwalt Prairie Preserve, Wallowa County, Oregon, near Wallowa-Whitman NF land (~6 km).
Abundance: Abundance estimates are not available for A. sculleni. Watrous (2010) observed two individuals visiting Astragalus filipes (basalt milkvetch) over a sampling period of three years. Accurately sampling bee abundance or obtaining a complete inventory is challenging as it is common for both floral resources and bees to be patchy on the landscape (McCravy et al. 2016). However, the limited number of records available for this species suggests that it is not abundant.

Habitat Associations:
Little has been reported regarding the habitat associations of A. sculleni. Ashmeadiella sculleni has been documented in a native prairie ecosystem containing over 100 native grasses and forbs at elevations between 1100-1700m (3600-5500 ft.) in northeastern Oregon (Kimoto 2011). One record of A. sculleni from Burns, Oregon, was found at an elevation of 1265m (4150 ft.) (Michener 1939).
Ashmeadiella sculleni is likely associated with naturally regenerating early-seral pre-forest in the Pacific Northwest, characterized by post-disturbance canopy openings and dead wood and co-dominated by grasses, herbs, broadleaf shrubs, and hardwood and coniferous trees (Swanson et al. 2014). Ashmeadiella sculleni is associated with down wood (Marcot 2002) and is believed to nest in beetle burrows located in dead wood (Tepedino and Griswold 1995). In a recent study in Southeastern Arizona, four of six Ashmeadiella sp. documented were found in hedgerows and native woodlands rather than field habitats, while one species was found in a field habitat and native woodlands (Hannon and Sisk 2009). These occurrences suggest that Ashmeadiella sp. may find more nesting sites (e.g. dead wood) in woodlands opposed to on-farm/field habitats. 

Ashmeadiella sculleni is thought to be a specialist pollinator of plants in the genus Penstemon (Tepedino and Griswold 1995), although it has also been reported visiting Astragalus filipes (basalt milkvetch) (Watrous 2010). Ashmeadiella sp. can be floral specialists of Asteraceae, while others may be generalists and visit flowers in the families Asteraceae and Hydrophyllaceae, including: Erigeron speciosus var. speciosus (aspen fleabane), Hieracium scouleri (Scouler’s woollyweed), Taraxacum officinale (common dandelion) and Phacelia leptosepala (narrowsepal phacelia) (Wilson et al. 2010). In Hannon and Sisk’s (2009) study, one of the six Ashmeadiella sp. documented was identified as an Asteraceae pollen specialist while the other five were generalists or their associations were undeterminable due to a lack of data. 
Threats:
Ashmeadiella sculleni is listed as vulnerable on the Red List of Pollinator Insects which is defined as “at moderate risk of extinction due to a restricted range, relatively few populations, recent and widespread declines, or other factors” (Shepherd 2005). Habitat loss, pathogens, pesticides, and climate change can all lead to population declines in native bees, however most native bees are not regularly monitored and declines are not well documented and may go unnoticed (Young et al. 2016). Pesticides can directly kill pollinators via lethal exposure or indirectly harm pollinators by killing plants that pollinators depend on for foraging or egg laying (Black et al. 2011). This species may be especially susceptible to habitat change as a specialist forager of plants in the Penstemon genus (Tepedino and Griswold 1995, Shepherd 2005). Management that alters habitat and may negatively affect native bee communities include grazing and prescribed burns. In the western U.S., livestock grazing is one of the most common land uses (Kimoto 2011). Different genera of cavity nesting bees may respond differently to grazing; cavity nesting species in the genus Osmia experienced a decrease in abundance as grazing intensity increased, whereas Megachile was slightly more abundant (Kimoto 2011). Grazing can potentially reduce food and nesting resources of cavity nesting bees by removing plant material needed for nesting sites and materials, forage plants, and altering the structure, diversity and growth habit of the vegetation community by increasing bare ground (Black et al. 2011, Kimoto 2011). Prescribed burns are often an important component in land management practices; however, there is often a decline in insect communities post-burn as habitat is initially degraded and individual pollinators can be killed from the fire itself and heavy equipment (Black et al. 2011). 
Conservation Considerations:
Research: Ashmeadiella sculleni is considered a high research priority as there is limited knowledge about this species; however, surveying for this species should be part of a larger effort (see Survey Protocol below). Monitoring studies in likely habitat in the Columbia Basin to assess species distribution and plant host range are needed (Tepedino and Griswold 1995). Almost half (47%) of native leafcutter bee species are at risk; some may already be extinct, and better information is needed on taxonomic status, current distribution, populations, and threats such as toxicity to pesticides (Young et al. 2016). 
Inventory: Establishing inventory and standardized monitoring programs to better understand the distribution and population trends of A. sculleni and other native bees is needed. 
Management: Managers could identify and protect nesting habitat (e.g. rotting logs with beetle galleries) and plant diverse late spring/summer blooming native plants in the Plantaginaceae, Asteraceae, and Hydrophyllaceae families. Management practices such as grazing, prescribed burns, and mowing can be beneficial for native bee communities if carried out with careful planning and implementation to create a mosaic of managed and unmanaged areas to retain refugia for pollinators during active management (Black et al. 2011). Low intensity grazing periods that are short and occur in the fall can serve as a useful management tool to maintain open plant communities used by native bees (Black et al. 2011). If using prescribed burns, leaving areas unburned will reduce the negative impacts of burning; a rule of thumb is that fires should not burn more than one-third of habitat in a single year, as rotational burning will promote adequate colonization (Black et al. 2011).  
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Known records of Ashmeadiella sculleni in Oregon, relative to Forest Service and BLM land.
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Lower part of face with one mandible and apex of labrum, of A. sculleni Michener, female. Figure available in “A revision of the genus Ashmeadiella (Hymen., Megachilidae) by Charles D. Michener, July 1939; used with permission from the American Midland Naturalist 2017.     
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Images of Ashmeadiella (Arogochila) barberi ventral view (left), head view (center), and profile view (right) (USNM catalog number: 56078). Ashmeadiella sculleni and A. barberi are closely related and share the subgenus Arogochila; however, A. sculleni is larger in size and all black without red markings on abdomen seen above. Used under Fair Use Law, information provided by the National Museum of Natural History, Smithsonian Institution, 10th and Constitution Ave. N. W. DC 20560-0193. (http://www.nmnh.si.edu/)
Hymenoptera: Apoidea Survey Protocol, including specifics for this species
By Katie Hietala-Henschell and Rich Hatfield
Taxonomic group: Apoidea
Note: Single-species targeted surveys for native bees, with the exception of Bombus sp., are likely to be logistically challenging. Many native bees have features that require specialized equipment (stereoscope) and an expert to be properly identified to species. There is a scarcity of bee taxonomists in the country, and identifications can take significant time and, depending on the number of specimens, require significant expense. Also, implementing standardized survey protocols for one species (depending on the method and the expertise of the surveyor) can result in a large bycatch of other native bees, as well as other flower visiting insects like flies and wasps. While this is unlikely to harm insect populations, if there is not a plan for the identification, storage and curation of these specimens, such bycatch would be ill-advised. However, since little is known about many native bee species, surveying for this species and others could be done as part of a larger effort to assess the native bee community of an area.   
Where: Native bees utilize a diversity of terrestrial habitats. Many species have highly specific feeding preferences while other species exhibit more general feeding patterns. When surveying new areas, seek out places with adequate food (e.g. diverse wildflowers and flowering trees) and habitat (e.g. native plants, undisturbed ground, dead wood) to sustain a population.
When: Survey timing will be species-specific occurring within the window of the target species’ documented activity but can occur in the spring, summer, and/or fall. Adult life spans can be relatively short, limiting trapping to a brief period; however, some bee species can live in the adult stage for several months to a year.
How to Survey: If possible, all sites should be surveyed during the following environmental conditions:  
Minimum temperature:  Above 60°F (~15°C)

Cloud cover:  Partly sunny or better. On cooler days the sun can play a very important role in bee activity. 

Wind:  Low wind, less than 8 MPH. 

Precipitation: No rain and dry vegetation.

Time of day:  Between 10AM and 4PM.  Success is most likely during the warmest parts of the day. However, especially in more arid conditions, some species are known to be active at very early times of day. The surveyor needs to ensure that the timing and survey methodology overlap with the life histories of the species of interest. 

Time of year:  Varies by region. If known, historical and/or current sites could be checked before the start of the planned survey period, as flight times may vary due to weather conditions in the spring and early summer. 

Native bees have a varied natural history and abundance can be site-specific. No single method of monitoring is suitable to sample all species. In order to compare bee communities over time, sampling efforts should be standardized, replicated, and repeated (Westphal et al. 2008). There are multiple sampling techniques that can be used independently or in combination, including: sweep netting (Droege et al. 2015), pan traps (Droege et al. 2010), trap nesting (Guisse and Miller 2011), and Malaise or vane traps (Geroff et al. 2014). Research indicates that a combination of methods is likely to provide the most thorough sample of the bee population. Geroff et al. (2014) provide a thorough quantitative analysis of many of the passive trapping systems mentioned above.

There are pros and cons to each sampling method, therefore utilizing multiple sampling techniques will likely enhance sampling efforts resulting in a more complete inventory (Westphal et al. 2008, Popic et al. 2013, McCravy et al. 2016). The Very Handy Bee Manual (Droege et al. 2015) provides detailed instructions on collecting, preparing, and pinning bees for long term preservation and/or deposition in formal collections. Simplified monitoring protocols, focused on observational data, and data sheets are available to assess bee diversity and abundance by counting the total number of native bees (Ward et al. 2014).

After choosing the appropriate sampling technique(s) at a potential site record the site name, survey date and time, elevation, aspect, legal location, latitude and longitude coordinates of site, weather conditions, and a thorough description of habitat, including vegetation types, vegetation canopy cover, suspected or documented host plant species, and/or landscape contours (including direction and angle of slopes). Photographs of habitat are also a good supplement for collected specimens and, if taken, should be cataloged and referred to on the insect labels. Collection labels should include the following information: date, time of day, collector, and detailed locality (including geographical coordinates, mileage from named location, elevation). Complete determination labels include the species name, sex (if known), determiner name, and date determined. Mating pairs should be indicated as such and stored together, if possible. Record data for sites whether bees are seen or not. In this way, overall search effort is documented, in addition to new sites. 

Species-specific Survey Details: 
Ashmeadiella sculleni

Where: Surveys for A. sculleni could occur in northeastern Oregon, specifically in the Vale and Burns BLM Districts and the Wallowa-Whitman and Malheur National Forests due to close proximity to known records. However, actively searching other areas may be important as additional records in Idaho, Nevada, and Colorado are relatively disjunct and this species’ distribution is likely more widespread in the west than is currently documented. Surveys may be most successful at elevations between 1100 and 1700m.

Surveys could target hedgerows and native woodlands; naturally regenerating early-seral pre-forest in the Pacific Northwest with post-disturbance canopy openings, dead wood, and co-dominated by grasses, herbs, broadleaf shrubs, and both hardwood and coniferous trees; and native prairie ecosystems and bunchgrass prairies with a diversity of native grasses and forbs. 

Ashmeadiella sculleni is likely associated with and therefore found near blooming plants in the Penstemon genus and Astragalus filipes and in areas with snags and stumps as this species likely nests in abandoned beetle burrows in dead wood.
When: Sample when floral resources are abundant, especially when Penstemon sp. and Astragalus filipes are in bloom. Ashmeadiella sculleni appears to be associated with blooming plants in the Penstemon genus and has been observed visiting A. filipes. However, these associations need to be confirmed and additional surveys could also occur when Asteraceae and Hydrophyllaceae are in bloom. Surveys may be most effective if they are implemented when adults have been reported to be active, from mid-June to July. 
How to survey: Trap nests or sweep net collecting could be used to collect A. sculleni. These methods were used to assess Megachilidae by Gardner and Spivak (2014). 
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