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Scientific Name:  Branchinecta campestris
Common Name(s): Pocket Pouch Fairy Shrimp 
Phylum: Crustacea	
Class: Branchiopoda
Order: Anostraca
Suborder: Anostracina
Family: Branchinectidae

Synonyms: None (Rogers 2013)
Conservation Status:
Global Status: G2 (last reviewed 31 Aug 2011)
National Status (United States): N2 (01 Oct 2008)
State Statuses: SNR (OR); S1 (WA)
(NatureServe 2018)

Federal Status (United States): Not listed (USFWS 2019)
IUCN Red List: Not reviewed (IUCN 2019)
Taxonomic Note: 
Branchinecta lateralis collections from Texas and Canada had previously been misidentified as B. campestris (Rogers 2006).
Technical Description: 
Adult: Adults have 11 pairs of legs that are used for swimming, breathing, and eating. The bodies of B. campestris appear translucent white or yellowish white, occasionally pink, making internal organs visible (Lynch 1960). Antennule and antenna colorless or faint yellow and eyes are black (Lynch 1960). See attachment 4 for illustrations and images of this species. 
Female: Branchinecta campestris females measure between 18.75-30 mm long (Lynch 1960). Females have 11 thoracic segments (Lynch 1960). The first antenna (i.e., antennule) of female B. campestris is equal to or shorter than the second antenna (Rogers 2006). Females have dark yellow eggs in the ovisac, brownish cement glands, and black intestine in the abdomen (Lynch 1960). The ovisac is relatively short (Lynch 1960). The brood pouch extends to the fourth or fifth abdominal segment (Rogers 2006). Females have lateral outpocketings of the brood pouch and some are armed with one or more subtending spines on their outpocketings (Lynch 1960; Rogers 2006). These conical outpocketings are unique to B. campestris and not found on any other branchinectid species (Eriksen and Belk 1999). Adult female B. campestris has oval dorsolateral lobes on the pre-genital thoracic segments only (Rogers 2006). 

Male: Branchinecta campestris males measure between 15.9-28.5 mm long (Lynch 1960). Males of B. campestris are similar to those of B. mackini, but the distal tip of the second antenna is produced laterally in B. campestris, whereas B. mackini has a truncated or slightly flattened distal tip (Lynch 1960; Eriksen and Belk 1999). The distal antenna segments (i.e., antennomeres) curve medially 30 degrees at the basal third and the apices are truncated and bent laterally 60 degrees (Rogers 2006). The penes of B. campestris have a lateral and a dorsolateral wart-like mound (Rogers 2006). 
Immature: Young fairy shrimp are similar to adults but smaller in size.
Life History: 
Adults: Branchinecta campestris are primarily found in vernal pools, playas, and fishless saline lakes in waters that are clear to opaque with high dissolved solids and high pH (Rogers 2005; Fleckenstein and Thorp 2018). In general, Anostracans are opportunistic filter-feeders that either filter feed on particles suspended in the water including bacteria, protozoa, rotifers, and detritus, or scrape food from hard substrates (Eriksen and Belk 1999). Branchinecta campestris is suspected to feed on the dissolved solids present in its highly saline environment, similar to Artemia franciscana with which it co-occurs (Eriksen and Belk 1999). Along these lines, adult B. campestris are considered planktivorous (NatureServe 2018). 

Branchinecta campestris adults live less than one year (NatureServe 2018). At Penley Lake, a site in Okanogan WA, B. campestris metanauplii (i.e., early larval stage) appeared on March 2, and mature adults were present by April 6 (Broch 1969). Branchinecta campestris populations declined from April 6 - 27 and were no longer present by May 4 (Broch 1969). In Washington, this species has been collected between late March and mid-June at water temperatures from 9-20°C (48-68°F) (Erikson and Belk 1999).

Similar to other species of fairy shrimp, B. campestris females have a brood pouch (or paired egg sacs) behind their legs and produce desiccation-resistant cysts after fertilization (Shepard and Hill 2001). These cysts (i.e., shelled “resting eggs”) hatch under favorable environmental conditions and typically remain dormant until the following year or can last for many years (Eriksen and Belk 1999). 

Immature: Branchiopods produce many small resistant eggs in a short amount of time, with some species laying 1,700 to 2,400 cysts during their average life span (Beladjal et al. 2003; NatureServe 2018). These eggs aestivate and then hatch when the pool fills again, typically producing one or two generations when adequate habitat needs are met. Another strategy used by Branchiopods involves a portion of the eggs hatching at a given time while the remaining eggs remain dormant (Dodson and Frey 2001).). Branchiopod eggs are capable of remaining dormant in a resting stage typically between 6 to 10 months in temperate latitudes, potentially up to years (NatureServe 2018).

Fairy shrimp eggs (cysts) typically remain in a state of diapause, dried or frozen, before specific environmental cues (primarily the seasonal filling of temporary pools) break dormancy. Cysts serve as the primary form of dispersal. Cysts can typically withstand the digestive tract of birds and other animals and the transfer of cyst-containing mud on birds and other animals and remain viable until they are deposited in a new location (Eriksen and Belk 1999). Branchinecta campestris eggs appear to hatch early in the season, around March, when water temperatures are cool, about 4°C (39°F), and salinities are low, starting around 36mOsm/liter (Broch 1969). It takes approximately one month for branchiopod larvae to mature after hatching (Broch 1969). 
Range, Distribution, and Abundance:
Type Locality: The type locality is an alkaline pond 12 miles south of the town of Moses Lake, Grant County, Washington (Lynch 1960).

Range: Branchinecta campestris populations occur west of the continental divide in Cold Desert and California bioregions; in particular in Washington, Oregon, and California (Rogers 2006; 2014a). In Washington, many of the original localities in the Washington Cascades and Okanogan Highlands (Penley Lake) have been inundated by reservoirs (Rogers and Hill 2013; NatureServe 2018). In Oregon, this species is known from Lake Abert in Lake County (Rogers 2006; Rogers and Hill 2013). In California, it is known from Soda Lake, located in the Carrizo Plain Natural Area at 593 m, in San Luis Obispo County (Rogers 2006; Rogers and Hill 2013). Rogers (2006) suggests that B. campestris could potentially occur in New Mexico and Colorado. 

Distribution: Surveys for this species at Lake Abert in Oregon were unsuccessful (Rogers and Hill 2013). The majority of previously known sites in central Washington and Grand Coulee have probably been flooded by reservoirs or impacted by changes in water chemistry from reservoir and irrigation canal seepage (Rogers and Hill 2013; Fleckenstein and Thorp 2018). However, survey efforts from 1995-2011 confirmed extant B. campestris populations in Grant County, Washington, including a roadside salt pool near Crab Creek (east of Beverly) and a lake near Shiner Lake in the Columbia National Wildlife Refuge (Rogers and Hill 2013). Recent WNHP surveys documented B. campestris in 2017 from Hot Lake in Okanogan County (WNHP 2019). These recent survey efforts also recorded specimens identified as B. mackini/campestris on April 20, 2016 from Douglas County and on April 6, 2017 from Lincoln County (WNHP 2019). These specimens and the corresponding sites should be revisited to confirm potential occurrence of this species in Douglas and Lincoln Counties. 

BLM/Forest Service Land: 
Documented: In Washington, B. campestris is documented on Spokane BLM District from Hot Lake, Okanogan County. In Oregon, it has been documented on Lakeview BLM District from Lake Abert, Lake County. 
Suspected: In Washington, this species is suspected in vernal pool habitats on the Okanogan-Wenatchee and Colville National Forests and in additional counties in the Spokane BLM District (in Douglas, Lincoln, and Grant Counties). Vernal pools have patchy distributions in the Pacific Northwest with disjunct occurrences. However, they are common on the Columbia Plateau of eastern Washington. For example, Bjork and Dunwiddie (2004) sampled 242 vernal pools from April through July in Spokane, Adams, Lincoln, Grant, and Okanogan Counties. Fleckenstein and Thorp (2018) note that appropriate habitat is still present on the Colville Reservation near historic records. This species is suspected near the Swanson Lakes Wildlife Management Area where vernal pools are present, at a rate of over 200 vernal pools per square mile (Bjork and Dunwiddie 2004), near the Lincoln County record.  
In Oregon, B. campestris is suspected on the Fremont-Winema National Forest and additional counties in Lakeview BLM District (Harney Counties) due to the close proximity of known occurrence records and availability of vernal pool habitat in the Steens Mountain area.
Abundance: Determining the rarity or commonness of branchiopods is challenging because they may be abundant for several years, be absent for a year or more, and then return to the same pool (NatureServe 2018). Abundance estimates for B. campestris are unknown. In general, B. campestris has small and restricted populations (Rogers 2006). At a site in Washington, it was reported that B. campestris metanauplii appeared in great numbers on April 6 and that numbers of B. campestris started to decline from April 6 - 27 (Broch 1969). In California, surveyors found a high density of fairy shrimp and noted that Artemia were much more numerous than B. campestris, although no specific numbers were provided (Belk and Serpa 1992). 
Habitat Associations:
Branchinecta campestris populations can be found in deep or shallow water of herbaceous wetlands or temporary pools (NatureServe 2018). These pools can vary widely, both geologically and seasonally, in their dissolved salt concentrations (NatureServe 2018). Habitat in the Washington Cascades includes either seasonally or perennially astatic alkaline-saline waters at 335 -730 m (~1100 – 2395 ft.) elevation (Broch 1969). Water where this species has been collected is highly alkaline (9.5-10 pH) or has high dissolved salt content (Lynch 1960). The predominant ions were Sulfate, Sodium, and Magnesium (Broch 1969). This species is rarely found in hyposaline pools (Lynch 1960; Rogers 2006) and instead typically occurs in the freshwater layer that forms from snowmelt or rain on hypersaline lakes (NatureServe 2018). Different levels of salinities were tested and found that after 48 hours 78% of B. campestris tested survived at 60 mOsm/liter, 84% survived at 600 mOsm/liter, 57% survived at 700 mOsm/liter, and 0% survived at 850 mOsm/liter (Broch 1969). These outcomes coincide with observations of naturally occurring populations; B. campestris was found in waters with salinities between 36-651 mOsm/liter (Broch 1969).   

This species has been found in Penley Lake, Okanogan County, Washington--a sodium sulfate lake that typically dries up in late June and fills up in late winter or spring. It is located at an elevation between 719 and 732 m (~2358 -2401 ft.) and is 32.5 cm (~13 in) deep (Broch 1969). Penley Lake and others nearby that host B. campestris have similar ion profiles, with Sodium and Sulfate making up the majority; in contrast, the principal ions at the Hot Lake site are Magnesium and Sulfate (Broch 1969). 

Branchinecta campestris has been found to coexist with other fairy shrimp, including Artemia franciscana (Rogers 2014b; Fleckenstein and Thorp 2018), A. salina, and B. mackini (Lynch 1960; Broch 1969). Branchinecta campestris appears to prefer the early season, cooler, lower-salinity phase of seasonal lakes and pools, whereas Artemia spp. prefer conditions later in the season when water temperatures and salinity rise (Broch 1969). However, B. campestris and A. franciscana were both found at a site with a salinity of 32 mS/cm (Rogers 2014b). 

In more than half of sampling efforts for B. campestris, this species was the only phyllopod present (Lynch 1960). Branchiopods typically occur in the absence of fish. The presence of fish is often a strong indicator of branchiopod absence and can serve as a dispersal barrier due to predation (NatureServe 2018). Branchiopods are highly vulnerable to predation, limiting successful reproduction and production of eggs (Graham 2016). 
Threats:
Fairy shrimp are sensitive to altered hydrology, oxygen depletion, salt, high alkalinities, and warm temperatures. Development for agriculture, roads, housing, and industry threatens temporary pools by leveling, draining, compacting, or covering habitat (Eriksen and Belk 1999). Any hydrological discontinuity, such as the presence of upland habitat greater than 100 m (about 328 ft.), will serve as a separation barrier for this species (NatureServe 2018). All B. campestris populations are small and disjunct from one another, making these populations more vulnerable to human activities or stochastic events (Rogers 2006; NatureServe 2018). Dispersal capabilities for B. campestris and other branchiopods appear to be very limited or random (NatureServe 2018).

NatureServe (2018) states that in the short-term this species could see a decline of 10-50%, while in the long-term this species could see a decline of <50% to relatively stable populations (NatureServe 2018). However, many of the previously known sites in central Washington have been destroyed. Reservoirs constructed in the 1950s likely destroyed most of the ephemeral alkaline ponds in Grant and Adams Counties (Lynch 1960); most sites, including the type locality, have been extirpated by the Grand Coulee Reservoir (Rogers 2006). The Colville Reservation appears to provide suitable habitat, although the species has not been reported from here since the 1950s (Fleckenstein and Thorp 2018). 

Agriculture is a primary threat to B. campestris populations. Recent attempts to relocate historic Branchinecta spp. sites in the Pacific Northwest have revealed sites to be extirpated by farming (Rogers 2019, pers. comm.). Agricultural runoff may also alter and degrade water quality, potentially harming B. campestris populations. Recent studies have found that Branchinecta spp. may be relatively sensitive to a range of toxins. For example, B. lynchi were relatively sensitive to potassium and other trace metals when compared with other invertebrate taxa (Ivey et al. 2017). It is difficult to determine if Branchinecta spp. are protected by current water quality standards, as data is limited regarding their sensitivity to toxic effects of contaminants (Ivey et al. 2017). 
Climate change will likely have a negative impact on B. campestris populations by altering hydrology, water quality, and salinity, with changes in precipitation regimes and temperature. This species requires small, closed basin lakes. This habitat type is particularly sensitive to climatic change because the lakes are often isolated in upland-dominated landscapes and disjunct from larger systems that could potentially regulate fluctuations (Richardson 1969 in Bos et al. 1999; Chappell 2015). Changes in precipitation regimes can impact branchiopods. Longer periods of precipitation have led to predaceous insect establishment, reducing successful reproduction of branchiopods; in contrast, reduced precipitation regimes can shorten the length of time that a pool is filled, resulting in reduced potential size of the sediment cyst bank (Graham 2016).  
Livestock grazing may also pose a threat to B. campestris populations and habitat. Grazing is a primary land use of vernal pool ecosystems in southern Oregon, causing concern for the ongoing viability of the system (Borgias 2004). Incompatible grazing regimes, erosion, recreational activities (e.g., ATV use), and other infrastructure projects (e.g., road development, reservoirs, etc.) can result in habitat loss threatening B. campestris populations. The Lakeview BLM District manages around 90 grazing permits annually and the Spokane BLM District manages 3,920 acres of OHV area and over 100 miles of hiking trails (BLM 2019). Both of these districts may have suitable habit for this species, but these activities have the potential to alter the unique habitat required by B. campestris.
Conservation Considerations:
Research: Vernal pools have been understudied in the Pacific Northwest (Bjork and Dunwiddie 2004; Chappell 2015), and identification of vernal pool locations and documentation of their physical properties and biota would benefit survey and conservation efforts. Research is needed to assess the implications of climate change on this fairy shrimp, as changes in groundwater levels, temperature, and precipitation events can affect ephemeral pool species and wetland ecosystems (Morlan 2000; Graham 2016). Standardized abundance estimates for this species at new and known sites would also assist future conservation efforts, since population size is important in evaluating the stability of a species at a given locality.   
Research investigating the physical and chemical parameters of B. campestris waters is recommended to determine this species’ tolerance to variations in osmotic pressure, oxygen concentration, salinity, alkalinity, and pH. In particular, the chemical requirements could be further examined to better understand this species’ required levels of sodium sulfate, magnesium sulfate, and chloride (Broch 1969). The environmental factors regulating the development and hatching of B. campestris cysts, including temperature or salinity levels, could also use further research, (Broch 1969). Broch (1969) describes a large form (early in the season) and a small form (late in the season); morphological and physiological differences could be investigated.
Inventory: Fully understanding the accurate distribution of this species and other branchiopods is difficult because of the sporadic and ephemeral nature of their occurrence (Dexter 1953). However, species inventories are needed to assess species distribution, population status, and abundance at known and potential sites, as the current range of this rare species is not well defined (Fleckenstein and Thorpe 2018). 

Vernal pools are found on the Columbia Plateau of Washington, Oregon, and northern Nevada and throughout intermountain valleys of Oregon, the San Juan and Gulf islands of Washington, and British Columbia (Chappell 2015). Surveys in vernal pool complexes on the Columbia Plateau of eastern Washington are recommended. In particular, surveys on the Okanogan-Wenatchee and Colville National Forests and Spokane BLM District (in Okanogan, Douglas, Lincoln, or Grant Counties) may lead to additional detection records. In Oregon, surveys for B. campestris could occur in vernal pool habitat on the Fremont-Winema National Forest and Lakeview BLM District near the Steens Mountain area (in Lake and Harney Counties). 
Management: Protect existing sites from flooding or reservoir creation and from cattle grazing. General management could include the protection and restoration of vernal pools and creeks and wet meadow habitats, as well as protection of known sites and their watersheds from activities that would damage or alter groundwater quality or hydrology (USFWS 2006). Management actions could also focus on sustaining healthy wetland ecosystems and connectivity to nearby aquatic and high quality upland habitats to sustain inputs and ecosystem processes over the long term (Morlan 2000). Specific recommendations for sensitive vernal ponds in the Rogue River Valley Recovery Unit in the Agate Desert include monitoring, weed control, and native plant introduction (USFWS 2006; 2012) and similar actions could be undertaken at other known sites across this species’ range.
Current management practices for other branchiopods that would also likely benefit B. campestris populations include: protecting or enhancing vernal pool habitats; monitoring vernal pools and associated flora and fauna species; restricting foot traffic to existing trails; and improving habitat by decreasing amount of bare soil created by human disturbance (BLM and TNC 2013). Specific management objectives for vernal pools could also include: 1) identifying vernal pool characteristics throughout seasonal changes; 2) avoiding activities that disturb soil in and near vernal pools, especially during critical periods when branchiopods are present; 3) maintaining a natural vegetation buffer around vernal pools where management or roads occur; and 4) maintaining natural cover, wetland area, and drainage connections (Thomas et al. 2010). 
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ATTACHMENT 3: Map of known Branchinecta campestris records in Oregon and Washington 
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Known records of B. campestris in Oregon and Washington, relative to Forest Service and BLM land. Branchinecta mackini/campestris records represent specimens with uncertain species identifications. Yellow represents extant records, red represents potentially extirpated records, and blue represents records where the status is unknown where sites should be revisited. 
ATTACHMENT 4: Illustrations of this species 
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Branchinecta campestris male (left) and female (right). Illustration found in “The fairy shrimp Branchinecta campestris from Northwestern United States (Crustacea: Phyllopoda” by James E. Lynch (1960), Proceedings of the United States National Museum, Smithsonian Institution, Washington, D.C. Illustration in the Public Domain, available at: https://repository.si.edu/bitstream/handle/10088/16704/1/USNMP-112_3447_1960.pdf 
Images of B. campestris from Soda Lake, California can be found in Belk and Serpa (1992) (Available at: https://www.jstor.org/stable/1549042?seq=1#page_scan_tab_contents).
ATTACHMENT 5: Survey Protocol 
Branchiopoda: Vernal Pool Branchiopod Survey Protocol, including specifics for this species
Where: Vernal pools are temporary wetlands; their shallow depressions fill with precipitation due to poor drainage, as water is typically restricted by a shallow, impermeable substrate (e.g., hardpan, clay, or basalt) (USFWS 1996, 2015). Vernal pools occur in different ecosystems, such as mixed woodlands, savannahs, grasslands, prairies, wetlands, and agricultural fields (BLM and TNC 2013; Wyss et al. 2013; Gerth 2017, pers. comm.).   
When: Branchiopod surveys should be conducted after initial fall, winter, and/or spring storm events to document the beginning of inundation; pools should be sampled once every 2 weeks until pools dry out, or for 120 days (USFWS 1996). Vernal pools are often dry throughout the summer season and become increasingly saturated by fall and early winter rains, often remaining flooded until spring or early summer; as spring and summer progress, pools gradually dry out (USFWS 1996). Dry season surveys can be conducted by collecting vernal pool substrate and isolating branchiopod eggs from substrate samples (USFWS 2015).
How to survey: The USFWS (1996, 2015) has developed collection and monitoring protocols for endangered or threatened vernal pool branchiopods; these protocols have been referenced here for general vernal pool survey and monitoring. Collectors should record date, air and water temperature, sky conditions, pool depth and area, and vegetation cover. Additional information could include alkalinity, conductivity, dissolved oxygen and NH4, pH, salinity, total dissolved solids, and turbidity. Walking though vernal pools may affect branchiopods or plants. Therefore, when surveying it is important to minimize impact by limiting walking through pools (USFWS 1996, 2015). Instead, sample along edges or from a limited number of locations within larger pools.
Deploying multiple sampling methods complements the effectiveness of aquatic invertebrate sampling, as abundance, species richness, and composition can differ based on the trap used and the vegetation type present (Turner and Trexler 1997). Dip nets and stovepipe sampling efforts have collected the most consistent and diverse collection of invertebrates (Turner and Trexler 1997). Net mesh size should be chosen based on target species. Large branchiopods should be sampled with a net mesh size of 3.17 mm or less, small crustaceans (e.g., cladocerans such as Dumontia) should use a 0.24 mm mesh size, and copepods and ostracods should use a 0.06 mm mesh size (NHM 2017).
Seines, dip nets, or aquarium nets can be used to sample vernal pools, edges, and the vertical water columns of pools (USFWS 1996). Continuous sweeping and light swirling of a net can bring bottom-dwelling animals into the water column and keep them from swimming back out of the net. Aquatic invertebrates, including microscopic specimens, can be collected by pressing a benthic core (e.g., stainless steel stovepipe sampler) into the soil to collect a known volume of water and soil sample (Wyss et al. 2013). Stir stovepipe contents for 10 seconds to help suspend organisms that are attached to benthos, transfer all contents to a sieve bucket, and rinse using a 500 µm sieve to remove excess sediment (Wyss et al. 2013). Small aquatic invertebrates can be sorted, counted, and identified using a dissecting microscope at 10X magnification (Wyss et al. 2013). Random subsampling may be necessary for samples that contain a large number of organisms.
The following trapping techniques are briefly summarized here as examples; sieve size, trap size, sampling points, and area will vary depending on target species and habitat (more detailed information available in Turner and Trexler 1997):
1. D-frame sweep net: sweep 0.5 m length in sampling area and bump along the bottom of sampling area, wash sample in sieve of appropriate size to separate invertebrates from vegetation; 
1. Stove pipe: quickly push cylindrical enclosure trap through vegetation and water to reach sediment and remove material from the top by hand or with small nets; 
1. Throw trap: throw square cage, open at top and bottom with 2 mm mesh, into habitat and remove specimens with bar seine and dip nets; 
1. Benthic corer: collect 1 sediment core in sampling area using Plexiglas corer and wash cores through 2 stacked sieves (0.5 mm and 0.125 mm); 
1. Funnel trap: place funnel trap (made up of 9 funnels with 4.5 mm wide funnel neck), at substrate with funnels facing downward and remove the following day. Rinse samples through 0.13 mm mesh screen; 
1. Plankton net: pour 20-L of sample water (1-L beaker at a time) through a 0.153 mm mesh net at sampling points within sampling area.  

After deploying chosen sampling method(s), separate invertebrates with sieve or net, transfer to a white pan, and freeze or preserve specimens for further identification back in the lab with dissecting microscope. For proper identification, sexually mature adult branchiopods should be collected as voucher specimens (USFWS 1996). Small crustaceans should be rinsed with fresh water and then fixed in 95% high-grade ethanol (not denatured) (NHM 2017). Specimens preserved in 95% ethanol can be used for molecular genetic studies (NHM 2017). The Natural History Museum of Los Angeles County (NHM) has an online resource with video tutorials on how to curate vernal pool crustaceans, available at http://research.nhm.org/disco/vernalpools/.
Alternatively, soil or substrate collection can be used for dry season surveys. A hand spade should be used to collect the top 1-3 cm of the vernal pool substrate (USFWS 2015). Branchiopod eggs can be separated from sediment using a No. 25 and No. 200 U.S. standard eight inch soil sieve. Dry season samples can provide estimates on branchiopod egg abundance, identification to genera, or to species via DNA analysis or by hydrating and incubating the eggs to sexually mature adults (USFWS 2015). Further details regarding the collection, sample volume, sample location within a vernal pool, storage, and processing are outlined in USFWS (2015).
Species-Specific Survey Details:
Branchinecta campestris
Where: Surveyors should target key habitat features utilized by B. campestris, including vernal pools, playas, and alkali flats with loam, clay, or sand substrates (Rogers 2014). Sites that support Branchinecta spp. in the Cold Desert Bioregion occur between 160 to 7926 m (~525-2416 ft.) (Rogers 2014). After suitable habitats have been identified, record geographic coordinates and key habitat features for each site surveyed. Note that sampling in vernal pools that may contain threatened or endangered species (such as the federally protected vernal pool fairy shrimp, Branchinecta lynchi) will require coordination with USFWS.
Surveys in vernal pool complexes on the Columbia Plateau of eastern Washington are recommended. Surveys on the Okanogan-Wenatchee and Colville National Forests and Spokane BLM District (in Okanogan, Douglas, Lincoln, or Grant Counties) may result in additional records. In Oregon, surveys for B. campestris could occur in vernal pool habitat on the Fremont-Winema National Forest and Lakeview BLM District near the Steens Mountain area (in Lake and Harney Counties).
When: Sampling in vernal ponds can be conducted any time but is recommended during the wet season when standing water is present and invertebrates are active. In Oregon and Washington, surveys for B. campestris should occur during the wet season from March through June.
How to survey: Sampling procedures should limit impacts to sensitive habitats, particularly vernal ponds. Surveyors should avoid use of chemicals such as insect repellant or sunblock, which may wash off in the water. Surveyors should also take steps to disinfect gear prior to sampling to reduce risk of transferring invasive species among sampling sites (USFWS 2015). Deploying multiple sampling methods complements the effectiveness of aquatic invertebrate sampling since abundance, species richness, and composition can differ based on the trap used and vegetation type (Turner and Trexler 1997). Rinse specimens with freshwater and then fix in 95% high-grade ethanol (not denatured) for preservation and/or molecular genetic studies (NHM 2017).
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