SPECIES FACT SHEET

Scientific Name: Perdita accepta Timberlake, 1958 
Common Name(s): Miner bee
Phylum: Arthropoda
Class: Insecta
Order: Hymenoptera
Suborder: Apocrita
Family: Andrenidae
Subfamily: Panurginae
(ITIS 2016)

Conservation Status:
Global Status: GNR (Not Ranked)
National Status (United States): NNR (Not Ranked)
State Statuses: S1? (OR)
Federal Status (United States): NA
(NatureServe 2015)
IUCN Red List: Not assessed
Taxonomic Note: 
Perdita accepta is currently listed as a valid species (ITIS 2016). Perdita accepta belongs to the zonalis species group and is known from one female (Timberlake 1958). Species in the zonalis group are particularly difficult to identify and the taxonomic validity of a number of Perdita species, including P. accepta, should be investigated further, as many were described from only a single specimen (Portman 2015, pers. comm.).
Technical Description: 
Adults: Perdita accepta is a member of the Andrenidae family. Members of this family have a distinct feature - two subantennal sutures below each antenna (Michener 2007). Andrenidae bees are short tongued and have a scopa on their hind leg (Michener 2007). Perdita accepta was originally described by Timberlake (1958) as follows: 

This species is distinguished from placida by the more obscurely punctured frons and the comparatively small and narrow pygidial plate. 

Female. – Head and thorax dark green, the propodeum more bluish. Mandibles except red tips, labrum, clypeus, and lateral marks creamy white; clypeus entirely light except the usual pair of dark dots and evanescent submedian stripes in the form of a faint brown dot on each side. Lateral marks rather abruptly narrowed below and intruding between foveae and eyes for a short distance. Supraclypeal area and subantennal plates black, the green descending almost to clypeus between subantennal plate and lateral mark on each side. Collar of pronotum, subinterrupted band on hind margin of disk, and tubercles pale yellow. Abdomen creamy white, with base of tergite 1, and broad bands at junction of tergites 1-2 to 4-5 blackish, the base of tergite 6 also partly infuscated. Light band on tergite 1 very narrow, interrupted medially, and subinterrupted on each side, the base of segment also narrowly white on lateral margins. Light band on tergite 2 no broader than the subsequent dark band and narrowed and curved backward at outer ends. Legs yellow, with a blotch on posterior side of front femora except apex, stripe on outer edge of front tibiae, short stripe on dorsal edge of middle femora, blotch on outer edge and posterior side of middle tibiae, and spot at apex of hind femora brownish, and the hind tibiae and tarsi fuscous. Antennae fuscous, becoming brownish yellow beneath, the scape clear yellow except a large triangular dark mark above. Tegulae pale yellow at base and hyaline on outer margin. Wings almost whitish hyaline, the nervures pale yellowish, margins of stigma a little darker and subcostal pale ferruginous except at base. 
Head large, but hardly broader than long. Mandibles stout, with the subdilated inner margin abruptly narrowed before the apex without forming a distinct inner tooth. Facial foveae moderately wide, reaching from level of middle of antennal sockets nearly two thirds of distance to level of anterior ocellus. Pygidial plate as long as the basal width, the sides converging nearly straight to the moderately narrow and rounded apex, which bears a slight median notch. Frons strongly tessellate, rather dull, with fine, rather close punctures, which become more distinct between each fovea and adjacent antennal socket and somewhat sparser above but covering nearly the whole area in front of ocelli. Pubescence whitish, about normally developed for this group, becoming rather short, thin, and erect on mesonotum, without a prescutellar band of more appresed hair. Length, about 5 mm.; anterior wing, 3.8 mm. 
Species in the zonalis group are separated from other groups based on characters of the male genitalia, coloration, and sculpture. Timberlake (1958) describes species in this group as follows: 
Species with the mesonotum polished and shining, or at most with delicate, evanescent tessellation; face not entirely light below level of antennae except in males; abdomen yellow or creamy white, with dark bands, or more rarely dark with light crossbands. 

Female. – Mandibles either with a distinct inner tooth near apex or abruptly narrowed before the apex, but sometimes dilated within, widest at the middle, then narrowed gradually to apex; or in some species visiting flowers other than Compositae, the mandibles are slender, tapering, and simple. Facial foveae well impressed, about as wide as, or usually wider than, the interval between them and margin of eyes, and generally not much more than half as long as space included between antennal sockets and anterior ocellus. Pygidial plate broad at base and moderately narrowed to apex, which is usually acute. 

Male. - Similar to females in color, except face usually more or less completely yellow or white below level of antennae… 

Useful characters in distinguishing this group are as follows: small or moderately large species, the ocelli never enlarged; second submarginal cell normal; thorax without light markings except on pronotum and tubercles, and except in some males a small light spot on each side of anterior border of mesosternum;  face below antennae not entirely light except in males; lateral face marks always present, whether clypeus is mainly dark or not; abdomen usually yellow or creamy white, with dark bands at junctions of segments. 

Immature: No description of the immature stages of this species is available. In general, eggs of nearly all bees are elongate and gently curved and larvae are whitish legless grubs; later stages, including the prepupal and pupal stages, are more distinguishable by species (Michener 2007). 
Life History: 
Adults: There is very limited information on the life history of this species. More information is needed regarding habitat preferences of P. accepta, however Tepedino and Griswold (1995) suggest that it is associated with ponderosa pine-grassland habitats. Nearly all species of the tribe Perditini are specialist foragers (Michener 2007) and all species of the zonalis group, including P. accepta, collect pollen exclusively from the Asteraceae (Compositae) family (Timberlake 1958, Tepedino and Griswold 1995). Female Perdita transport pollen via short simple hairs on their hind tibia and basitarsus by moistening the pollen mass with nectar (Portman et al. 2016). Adult P. accepta are likely present from July through August (Tepedino and Griswold 1995). Like all members of the tribe Perditini, P. accepta nests in the ground; however, adults in the genus Perdita do not line cell walls but instead secrete a protective covering over the food mass (Eickwort 1977, Michener 2007). As their common name, sand bee, suggests, Perdita species prefer to nest in sandy soil with little or no vegetation (Eickwort 1977; Portman et al. 2016), and minimal organic matter that is moderately- to hard-packed at the cell depth (Rozen 1967). There is a diversity of nesting strategies and characteristics of Perdita species, from slope (e.g. horizontal to vertical banks) to soil texture (e.g. loose sand to hard packed soil) (Rozen 1967, Eickwort 1977).  
Larvae: Eggs are laid on top of spherical or somewhat flattened food masses, which are created by the adult female Perdita and covered with a waxy membrane (Michener 2007). As the larva grows, it is supported by dorsal tubercles on its back with the partly eaten provisions on its venter. The tubercles safeguard it from contact with the cell wall and possible moisture (Michener 2007). When mature, the Perdita larva defecates and the feces rest on the venter of the larva or pre-pupa (Michener 2007).
Pupae: Pre-pupae pass adverse seasons, usually winter, lying on their backs, supported by strong dorsal tubercles that reduce contact with the cell wall, thus potentially reducing the probability of mold growth (Michener 2007).
Range, Distribution, and Abundance:
Type Locality: One female (holotype), Tumalo, Crook County, Oregon, Aug. 7, 1939 (K. Gray and Joe Schuh), deposited in the entomology collection of the California Academy of Sciences (Timberlake 1958, Portman 2017, pers. comm.). Note that this vague location is likely in Deschutes County, Oregon (Tepedino and Griswold 1995, Xerces 2017). 
Range: Perdita accepta appears to have an extremely limited range in the Blue Mountain and East Cascades Ecoregion of Oregon (ORBIC 2016). Only a single collection of this species has been made.
Distribution: Perdita accepta appears to be an isolated, rare endemic. It has been documented from a single site in Tumalo, Deschutes County, Oregon (Timberlake 1958, Tepedino and Griswold 1995). Tepedino and Griswold (1995) suggest that this species is associated with ponderosa pine-grassland ecosystems. This species, like other native bees, disperses by independent flight and its distribution may be more widespread in suitable habitats with blooming flowers in the Asteraceae family and acceptable soil nesting substrate. However, Perdita species are small and often have weak flight (Stephens 1969) which may limit distribution. 
BLM/Forest Service Land: 
Documented: Perdita accepta is not documented on BLM or Forest Service land.
Suspected: This species is suspected on the Deschutes National Forest and the Prineville BLM District due to close proximity to the one known record. Although the type locality location is somewhat vague, it appears to be <10 km (<6 miles) from the Sisters Ranger District and the Bend/Fort Rock Ranger District on the Deschutes National Forest. It is approximately 7 km (~4 miles) from the Prineville BLM District. 
Abundance: No abundance estimates are available. Perdita accepta is a rare endemic known from a single collection (Tepedino and Griswold 1995), however its rarity is likely an artifact of its uncertain taxonomic status (Portman 2015, pers. comm.). 
Habitat Associations:
Little has been reported regarding the habitat associations of P. accepta, although it appears to be associated with ponderosa pine-grassland ecosystems (Tepedino and Griswold 1995). Perdita accepta is a member of the Perditini tribe of which most are oligolectic collecting pollen from a variety of plants in the Liliaceae, Asteraceae, and Fabaceae families (Michener 2007). Perdita accepta is a member of the zonalis group (Tepedino and Griswold 1995, Wisch 2010, Portman 2015, pers. comm.) and thought to collect pollen exclusively from the Asteraceae (Compositae) family, including the following genera: Gutierrezia (snakeweeds), Solidago (goldenrod), Ericameria (rabbitbrush), Isocoma (goldenweed), Lepidospartum (broomsages), Baccharis (groundsel bush), Senecio (ragworts), Chrysopsis (golden asters), Aster, and Erigeron (fleabane) (Timberlake 1958, Portman 2017, pers. comm.). 
This group prefers sandy soil (Eickwort 1977, Portman et al. 2016) with little organic matter (Rozen 1967), although specific nesting preferences and requirements are unknown for P. accepta. Like other mining bees, it is likely associated with bare ground and could be an important contributor to nutrient cycling in the soil (Tepedino and Griswold 1995). Exposed bare ground, litter cover, sloping topography and cracks or holes in the ground all provide potential nesting resources and sites for nesting; these resources have been correlated with native bee community structure, abundance, and persistence (Sardiñas and Kremen 2013).
Threats:
The threats facing P. accepta are currently unknown. This species was placed on the Xerces Society Red List of Pollinating Insects of North America (Shepherd 2005) based on a deficiency of data, including inadequate amounts of information regarding population size, threats to the population, or uncertainty about the validity of the taxon. 
Habitat loss, climate change, pathogens, and pesticides 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). Management activities that can negatively affect native bee communities include livestock grazing and prescribed burns. Different genera of ground-nesting bees respond differently to livestock grazing. Livestock grazing can effect food and nesting resources. Kimoto (2011) found that grazing increased soil compaction and the amount of bare ground, which in turn affected the abundance, richness, diversity and community composition of native bees. Some ground-nesting bees benefited (due to increased bare ground), some were less abundant (due to increased soil compaction), and others were not affected (Kimoto 2011). 
Prescribed burns are often an important component in managing land; however, there can be a decline in insect community populations post-burn as habitat is initially degraded and individuals can be killed from the fire itself and/or equipment (Black et al. 2011). Likewise, wildfires may pose a threat to ground-nesting bees, especially as fire regimes are altered in frequency and intensity in response to fire suppression, climate change, and changes in the plant community (Cane and Neff 2011). While adult bees may be able to escape wildfires, immature stages (eggs, larvae, pupae, and pre-emergent adults) in nests are immobile and susceptible to burning. Cane and Neff (2011) found that nest cells <5 cm deep have a high risk from fire, cells 5-10 cm deep have a low risk, and those >10 cm have no risk. If P. accepta is a shallow nest builder, it may be more at risk. About 44% of ground-nesting bees are suspected to have nest cells ≤10 cm deep and would likely lose some progeny during intense wildfires, although populations would likely persist as some progeny is likely to survive (Cane and Neff 2011). Nevertheless, the rarity of P. accepta may put this species at higher risk of extirpation. 
Nest sites of ground-nesting bees can also be threatened by erosion and destruction and compaction from recreational activities. Additionally, pesticides can directly kill pollinators via lethal exposure or indirectly harm them by killing plants needed for foraging or egg laying (Black et al. 2011). 
Conservation Considerations:
Research: This species is a very high research priority (Timberlake 1958, Tepedino and Griswold 1995). First and foremost, a review of the taxonomy of this species and others in the Perdita genus are needed. The zonalis species group represents a challenge for taxonomists due to species designations that are often based on a single specimen with only subtle morphological differences separating the species. More research is needed to identify unidentified specimens already in collections, which is all the more challenging given the fact that species are often described from a single specimen and taxonomic expertise may not be available (Portman 2015, pers. comm.).

Other key research needs include addressing the nesting and foraging habits of P. accepta (Shepherd 2005) and determining what Asteraceae species P. accepta requires. Perdita species prefer sandy soil for nesting substrates (Eickwort 1977, Portman et al. 2016), however research is needed to determine other nest characteristics and strategies, including nest cell depth. Nesting resources are critical determinates of native bee life-history and acceptable soil types for nesting are unknown for most ground-nesting native bee species (Sardiñas and Kremen 2013, Tepedino and Griswold 1995). 
Inventory: This rare endemic has been collected only once, in 1939 (Timberlake 1958). The type locality and surrounding areas with appropriate habitat should be revisited to determine if this species is extant. Standardized surveys for this species, and other native bees, could be part of a larger effort to assess distribution, abundance, and diversity of native bees (see survey protocol below). 
Management: Little is known of the biology of this species, which makes specific recommendations for land managers difficult. However, land managers could follow practices known to benefit other ground-nesting bees, including maintaining or restoring suitable flowering plants (likely Asteraceae) and ensuring that appropriate nesting substrate (sandy soil and a combination of bare ground, leaf litter, and/or cracks and holes) is available and protected. Conservation of ponderosa-pine grasslands may be particularly beneficial for this species. 

If management practices such as grazing, prescribed burns, and mowing are carried out with careful planning and implementation in mind, native bee communities will benefit during active management if there is a mosaic of managed and unmanaged areas (Black et al. 2011). Low intensity and short grazing periods that 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 two-thirds of the area unburned per year will reduce the negative impacts of burning, allowing for adequate recolonization (Black et al. 2011).  
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Known record of Perdita accepta in Oregon, relative to Forest Service and BLM land. 
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Perdita accepta is a rare species and there are no available photos, however it is part of the zonalis species group which encompasses a group of closely related, very similar, and difficult to identify small mining bees. These images of Perdita ericameriae provide a representation of species in the zonalis group. Images by Hartmut Wisch taken in 2016, used with permission.
ATTACHMENT 5: Survey Protocol 
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: 
Perdita accepta
Where: This species is known from a single historic record in Tumalo, Deschutes County, Oregon. Additional surveys at the historic and potential nearby sites in the Prineville BLM District and the Deschutes National Forest are needed to identify P. accepta’s current distribution in Oregon. Perdita accepta is likely associated with and therefore found near blooming plants in the Asteraceae family and in areas with bare soil. Actively searching potential habitat such as ponderosa-pine grassland ecosystems with blooming Asteraceae species may be important to assess the distribution of this species. It is important to note that floral associations are based on what is known for the zonalis group as a whole, and additional surveys will provide more information as to what specific genera are used by this species.
When: Sample when floral resources are abundant, especially when species in the Asteraceae family are in bloom, as P. accepta appears to be associated with this family. Surveys may be most effective if they are implemented when Perdita adults have been reported to be active, from July through August. 
How to survey: Since populations of this species are apparently very low – and thus highly imperiled, each individual female is likely critical for the continued existence of the species in Oregon. We recommend limiting collections so as not to stress local populations. This is best done by sweep netting, although pan traps, placed near the species’ host plant, can also be used (Portman et al. 2016). Sweep netting can be challenging because of the small size of species in this group and may require experienced collectors; an alternative to sweep netting involves collecting bees singly with an aspirator or vial when they are visiting flowers (Portman et al. 2016). Standardized surveys for this species, and other native bees, could be part of a larger effort to assess distribution, abundance, and diversity of native bees on Forest Service and BLM lands where this species is suspected.
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