SPECIES FACT SHEET

Scientific Name: Calliopsis barri Rozen 1959
Common Name(s): Miner bee 
Phylum: Arthropoda
Class: Insecta
Order: Hymenoptera
Suborder: Apocrita
Family: Andrenidae
(ITIS 2016)
Synonyms: Nomadopsis barri (Rozen 1959); Macronomadopsis barri (Rozen 1963)
Conservation Status:
Global Status: GNR (Not Ranked)
National Status (United States): NNR (Not Ranked) 
State Statuses: S1 (OR)
Federal Status (United States): NA
(NatureServe 2017)

IUCN Red List: Not assessed (IUCN 2016)
Taxonomic Note: 
Calliopsis barri is currently listed as a valid species (ITIS 2016) but was originally described as Nomadopsis barri (Rozen 1959). Michener (2000) synonymized Macronomadopsis with Nomadopsis; however, Rozen (2008) continues to recognize the two taxa because of their apparent differences in mating behavior and genitalic structure. Rozen (2008) suggests that “until the genus Calliopsis is examined cladistically, we will not have a reasonable understanding of the relationships of its numerous subgenera and species of uncertain assignment” (Rozen 2008).
Technical Description: 
Adult: Calliopsis often have yellow to ivory colored markings on their face and legs and tend to have a flatter looking abdomen with an oval shaped face and a shiny thorax. Species in the subgenus Nomadopsis are relatively large, between 7-12 mm, and have yellow integumental tergal bands (Michener 2007). Both males and females of C. barri are similar to C. zebrata; key differences include: their smaller size, lower vertex, and shorter clypeus. Calliopsis barri’s mouthparts relative to head size are shorter than those of C. zebrata, whereas the length of eye relative to head size is greater in C. barri. Calliopsis barri males are approximately 8.5 mm and females are slightly larger around 9 mm (Rozen 1959). This species’ head, mesosoma, and metosoma were described in detail by Rozen (1959) as follows:
Male-

Head: The clypeal length shorter than in zebrata but longer than in micheneri; clypeal protuberance about same as in micheneri and less than in zebrata; supraclypeal area approximately one-half as long as broad; vertex extending even less above upper margins of eyes than in zebrata, approximately as in micheneri; gena, unlike in other Nomadopsis, with yellow maculation immediately behind mandibular condyle. Antennal scape light except for elongate dark maculation on dorsal surface; pedical light below. 
Mesosoma: The pronotum with lateral angles and lateral lobes light. Mesoscutum with anterior part having punctures between one-half and one puncture width apart, somewhat sparser than in zebrata; posteromedial part with punctures about two to three puncture-widths apart; integumental sculpturing absent; color entirely dark except in two specimens, one having two longitudinal paramedian yellow stripes about 0.5 mm long, the other (the holotype) with two inconspicuous paramedian elongate flecks of yellow mesad of tegulae. Tegulae opaque yellow at base, transparent brown to light brown at apex. Mesocutellum of one specimen (the holotype) with conspicuous yellow flecks on discal area. Fore legs with coxa and usually trochanter bearing light maculations; femur light apically, maculation extending at least nearly to base on anterior, ventral and part of posterior surfaces; femur light; tarsus light. Middle legs with coxa and trochanter usually bearing small light maculations; femur light apically, with light maculation actually or nearly reaching base of segment on anterodorsal surface; tibia light except sometimes for small diffused dark maculation on posteroventral surface; tarsus light, becoming tawny toward apex. Hind legs with coxa and trochanter bearing small light maculation; femur light apically, with light maculation extending nearly to base of ventral surface; tarsus light, becoming tawny toward apex.
Metosoma: Metasomal terga 1-6 with light bands uniform in width, moderately broad but slightly narrowing medially; first, fifth, and sixth bands occasionally very shallowly excavated from behind by sublateral dark spots; seventh metasomal tergum with diffused median light maculation anterior to pugidial plate pygidial plate usually somewhat narrower at apex than in zebrata and with sides more divergent anteriorly. 

Female-
Head: Clypeal length shorter than in zebrata, same as in micheneri; color light except for two elongate dark maculations extending part way from supraclypeal area toward labrum; compared with that of male, each paraocular area with light maculation reduced from above; subantennal areas light; supraclypeal area light and measured at greatest distances three-fifths as long as broad; vertex produced even less above upper margins of eyes than in zebrata and micheneri. Antennal scape dark except for small diffused light maculation at base. 

Mesosoma: Pronotum with lateral angles light and with small light fleck on each lateral lobe. Tegulae each with small opaque light spot at base and translucent brown at apex. Fore legs with femur bearing small apical light maculation; tibia with anterior and dorsal surfaces light, becoming tawny toward apex; tarsus tawny. Middle legs with femur bearing very small apical light maculations; tibia with dorsal surface light except for extreme apex; tarsus dark except for elongate light maculation on anterior surface of basitarsus. Hind legs with femur bearing small apical light maculation; basitibial plate dark; tibia with anterior surface light at least at base; rest of segment covered with pollen; tarsus dark except for diffused light maculation on anterior surface of basitarsus. Wings with humeral plate mostly light. 

Metasoma: Metasomal bands 1-4 uniform in width, moderately broad but slightly narrowing medially; bands not excavated from behind by sublateral dark spots; fifth metasomal tergum with band broader than preceding and shallowly excavated from behind by sublateral dark spots; median part of band notched anteriorly.  

Immature: No description of the immature stages of this species are available. The eggs of C. barri, similar to other panurgine bees, likely have an elongate curved shape, whitish color, and possess a thin chorion (Rozen 1967). In general, 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 limited information regarding the life history of C. barri. This species is a member of the panurgine bees - a large group of small to medium solitary ground nesting bees (NatureServe 2017). More information is needed regarding habitat preferences of this species, however it appears this species nests in sand dune ecosystems (Tepedino and Griswold 1995; Wilson et al. 2008; Idaho Department of Fish and Wildlife 2017). Tepedino and Griswold (1995) suggest that it is associated with Idaho fescue (Festuca idahoensis), bluebunch wheatgrass (Pseudoroegneria spicata), and interior ponderosa pine (Pinus ponderosa) communities. Calliopsis barri likely has a short flight season, living for about one month (Rozen 1967), and it is likely limited to the early part of the dry season (Michener 2007) in June and July (Tepedino and Griswold 1995; GBIF 2017). Species in the Calliopsis genus are primarily oligolectic or narrowly polylectic (Michener 2007). Calliopsis barri may be associated with Melilotus or other small-flowered legumes (Rozen 1959; Tepedino and Griswold 1995); however, the host plant for C. barri is unclear (Rozen 2008).
All panurgines, including C. barri, nest in the ground and prefer sites that are exposed to the sun and have little vegetation (Rozen 1967). Calliopsis barri may construct horizontal or nearly horizontal nests in sandy substrates, with cells that are likely arranged singly in short vertical burrows 5-10 cm deep (Rozen 1967; Michener 2007). The burrow entrances of apparently all species of Calliopsis are plugged with loose material, however little is known about the tunnels of completed nests (Rozen 1967). This species, similar to closely related species in the same genus, creates firm, moist homogeneous pollen balls; the pollen ball and cell wall are coated with a thin secreted layer that is shiny, transparent, and waterproof (Rozen 1967; Michner 2007). All panurgines construct a cell, provision it, deposit an egg, and close it before constructing the next one (Rozen 1967).
Larvae: Eggs do not touch the cell wall; they rest in the center of the cell and are attached to the pollen mass (Rozen 1967). The larvae of this species, like other panurgines, rest on the pollen mass and eat the food beneath them; after feeding, the larvae overwinter on their dorsa (Rozen 1967). 
Pupae: The pupal stage for this species likely ranges from 14-18 days (Rozen 1967). 
Range, Distribution, and Abundance:
Type Locality: Single male from Sisters, Crook Co. [now Deschutes Co.], Ore. VII-1909 (J.C. Bridwell) [NM]. Holotype male, allotype, four male paratypes: Rexburg, Idaho, VII-17-56, alt. 1480 meters (4861 ft.) Melilotus (W.F. Barr) (Rozen 1959). 
Range: Calliopsis barri is found in the Columbia River Basin (Tepedino and Griswold 1995) and may be found in the following ecoregions: Blue Mountains (BM), Northern Basin and Range (BR), Columbia Basin (CB), and East Cascades (EC) (Oregon Biodiversity Information Center 2016). This species was originally described in 1909 from one male from Deschutes County, Oregon, and from multiple specimens from Rexburg, Idaho (Rozen 1959). It has since been reported in Nevada and Utah (Wilson et al. 2008; GBIF 2017). 
Distribution: In Oregon, C. barri was reported in Sisters, Deschutes County, Oregon, in 1909 (Rozen 1959) and hasn’t been reported in this part of its range since. This species, like other native bees, disperses by independent flight and its distribution may be more widespread in appropriate habitats (e.g. sparsely vegetated dune scrub and grassland), with associated host plants (e.g. Melilotus, Astragalus, other Fabaceae), and suitable soil nesting substrate (e.g. sandy substrates).  
BLM/Forest Service Land:
Documented: Calliopsis barri is not documented on BLM or Forest Service land in Oregon.

Suspected: This species is suspected on the Prineville BLM District and Deschutes National Forest due to proximity to the single known Oregon record in Sisters, less than 8 km (5 miles) away. 
Abundance: Abundance estimates are not available for this species. It is likely rare. For example, a total of two C. barri specimens were collected during a two-year sampling effort in the eastern Great Basin Desert, Tooele County, Utah, while other native bee species in the same study ranged from 1 – 1587 individuals (Wilson et al. 2008). 
Habitat Associations:
Calliopsis barri is a member of the panurgine bee group, all of which nest in the ground and prefer sites that have little vegetation and full sun exposure (Rozen 1967; NatureServe 2017). This species is associated with sparsely vegetated dune scrub, grassland, and other sand dune ecosystems (Tepedino and Griswold 1995; Wilson et al. 2008; Idaho Department of Fish and Wildlife 2017). Intact sand dunes are uncommon, but the sandy substrates of sand dunes and vegetated sandy areas host rich and distinctive bee faunas as they offer favorable nest sites. Although the preferred soil texture is unknown for C. barri, it is likely this species prefers stable and undisturbed surface layers with moderate-to-hard packed soils at nest cell depths (Rozen 1967). 
Specimens have been taken on Picabo milkvetch (Astragalus oniciformis) (Popovich and Pyke 1995 in Alexander et al. 2004, Discover Life 2016) and sweet clover (Melilotus sp.) which suggests that C. barri feeds upon legume pollen (Fabaceae) (Rozen 1959). In addition to Astragalus and Melilotus, this species may be associated with scurfpeas (in the genera Psoralea and Psoralidium), in particular lemon scurfpea (Psoralidium lanceolatum) (Discover Life 2016). Calliopsis barri may also be associated with ponderosa pine-grassland habitats which may include Idaho fescue and bluebunch wheatgrass (Tepedino and Griswold 1995). Interior ponderosa pine-bunchgrass habitat types are characterized by open grassland and widely spaced trees (Howard 2003). This species has recently been trapped in desert ecosystems in Utah (Wilson et al. 2008). 

Threats:
Calliopsis barri is vulnerable and at moderate risk of extinction due to its restricted range and relatively few populations (Shepherd 2005). Calliopsis barri nests in sand dunes and is sensitive to habitat modifications that lead to loss of nesting microsites (Tepedino and Griswold 1995; Alexander et al. 2004). This species faces threats from recreation, invasive species, and livestock grazing (Idaho Department of Fish and Game 2017). Recreational off-road-vehicle activities can reduce floral resources necessary for reproduction and destroy nests and potential nest sites (Tepedino and Griswold 1995). Cheatgrass (Bromus tectorum) and other invasive perennial and annual plant species can threaten this species’ dune and grassland habitats (Idaho Department of Fish and Game 2017). Further habitat degradation has occurred due to historic overgrazing in xeric habitat types (Idaho Department of Fish and Wildlife 2017). 
Management strategies such as fire suppression have alternatively led to tree encroachment in grassy openings of ponderosa pine-bunchgrass ecosystems (Kaye and Hart 1998). Additionally, climate change and intense droughts are leading to larger, more frequent and more severe rangeland wildfires. These wildfires threaten sagebrush-steppe ecosystems and can be amplified by the invasion of nonnative annual grasses, like cheatgrass and medusahead (Taeniatherum caput-medusae), and the encroachment of juniper (Juniperus sp.) (Idaho Department of Fish and Wildlife 2017). It will be challenging to balance much needed disturbance regimes with intact suitable habitat needed by this species. 
Conservation Considerations:
Research: This species is a high research priority (Tepedino and Griswold 1995). Research is needed to determine the status of historic populations of this sand-associated species (Idaho Department of Fish and Game 2017). This includes surveys of sand dunes in the Columbia Basin, many of which have not been sampled, to determine the distribution of C. barri and its flower preferences, pollinator efficacy, and specific soil texture requirements. Sampling of sandy environments should be given priority for two reasons: 1) they are areas of species richness with high degrees of endemism and 2) these unique faunas face significant threats from recreational vehicle use. Off-road-vehicle activity not only reduces floral resources necessary for reproduction but destroys nests and potential nest sites (Tepedino and Griswold 1995). 
Inventory: Inventories are needed to assess the distribution and status of this rare species. The Deschutes County, Oregon, locality and surrounding areas with appropriate habitat should be visited to determine if this species is extant. Pan trapping or sweep sampling could be used as part of a larger standardized survey effort to assess distribution, abundance, and diversity of native bees (see survey protocol below). Calliopsis barri has recently been collected by net sampling and in white pan traps (Wilson et al. 2008). 
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 (e.g. Fabaceae) and ensuring that appropriate nesting substrate (e.g. sandy substrates) is available and protected. Calliopsis barri requires sand dunes and the presence of appropriate flowering plants (Tepedino and Griswold 1995). Conservation of sparsely vegetated dune scrub, sand dunes, grasslands, and interior ponderosa pine ecosystems may be particularly beneficial for this species. Limiting public access, by building fences or boardwalks to these sensitive areas, would reduce disturbance.
If management practices such as grazing, prescribed burns, and mowing are carried out with careful planning and implementation in mind, native bee communities can benefit, provided 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 negative impacts of burning and to allow for adequate recolonization (Black et al. 2011).
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Known record of Calliopsis barri in Oregon, relative to Forest Service and BLM land. 
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Side view of male Calliopsis barri. Photograph by Zach Portman, Graduate Research Assistant, Department of Biology – Logan Bee Lab, Utah State University; used with permission. 
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Face of male Calliopsis barri. Photograph by Zach Portman, Graduate Research Assistant, Department of Biology – Logan Bee Lab, Utah State University; used with permission.  
ATTACHMENT 5: Survey Protocol 
Survey Protocol:
Hymenoptera: Apoidea Survey Protocol, including specifics for this species

By Katie Hietala-Henschell and Rich Hatfield

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: 
Calliopsis barri

Where: Surveys for C. barri could occur in Oregon, specifically in the Prineville BLM District and the Deschutes National Forest due to close proximity to the historic record. However, actively searching other areas may be important as additional records in Idaho, Nevada, and Utah are relatively disjunct and this species’ distribution may be more widespread in the west than is currently documented. Surveys could target desert environments including sand dunes and vegetated dunes. Calliopsis barri may be associated with and therefore found near blooming plants in the genus Melilotus and from Astragalus oniciformis, both in the Fabaceae family. Calliopsis barri may also be associated with Idaho fescue, bluebunch wheatgrass, and interior ponderosa pine ecosystems. 
When: Sample when floral resources are abundant, especially when flowers in the Fabaceae family are in bloom. Calliopsis barri appears to be associated with and has been observed visiting Melilotus sp. and Astragalus oniciformis. However, these associations need to be confirmed. Surveys may be most effective if they are implemented when adults have been reported to be active, from June to July. 

How to survey: White pan traps or sweep net collecting could be used to collect C. barri.
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