SPECIES FACT SHEET

Scientific Name:  Dumontia oregonensis (Santos-Flores and Dodson 2003)
Common Name(s):  Hairy water flea
Phylum: Arthropoda
Class: Branchiopoda 
Order: Anomopoda 
Suborder: Cladocera
Family: Dumontiidae
Conservation Status:
Global Status: G1G3 (last reviewed 19 Jan 2005)
National Status (United States): N1N3 (19 Jan 2005)
State Statuses: S1 (CA and OR)

Federal Status (United States): NA
(NatureServe 2017)

IUCN Red List: Not assessed (IUCN 2017)
Taxonomic Note: 
Dumontia oregonensis was originally described in 2003 and is the sole representative of the family Dumontiidae (Santos-Flores and Dodson 2003; Forró et al. 2008; Kotov et al. 2013). However, this species is not currently listed as valid on ITIS (2017).
Technical Description: 
Dumontia oregonensis is a member of the order Anomopoda, a diverse group of small crustaceans commonly known as water fleas (Voshell 2002). Anomopoda diversity can largely be evaluated by members’ specialized trunk limbs that are modified for the collection and manipulation of food (Fryer 1995; Forró et al. 2008). Other characteristics used for species identification include differences in the carapace, antennae, and post-abdomen (Fryer 1995). 
Most water fleas are microscopic in size and have a bivalve carapace that surrounds the body (i.e., trunk) and appendages. Females dominate most populations of water fleas and the two sexes are morphologically similar; males are typically smaller in size and some species have longer antennules and/or copulatory hooks on the first thoracic leg (Dodson et al. 2010). Water fleas typically have a single eye and ocellus. 
Santos-Flores and Dodson (2003) assigned D. oregonensis to a new family of water fleas, Dumontiidae, and described it as “a ‘missing’ link between the suborder Radopoda and the ‘non-radopodid’ anomopods.” Dumontia oregonensis is pink in color and very small (between 0.85–1.3 mm long) with an oval to pear shaped body (Santos-Flores and Dodson 2003). This species has a reduced head and rostrum, and its eye is at least twice the size of the ocellus (Santos-Flores and Dodson 2003). Dumontia oregonensis has five trunk limbs (Van Damme and Dumont 2008) and simple setae on the trunk limbs for filter-feeding (Santos-Flores and Dodson 2003).

Dumontia oregonensis has two sets of antennae. The first set are referred to as antennules (i.e., small antennae) and are single branching (i.e., uniramous), unsegmented, and sensory; the second set of antennae have two branches (i.e., biramous) and have nine swimming setae (Santos-Flores and Dodson 2003; Forró et al. 2008). For a technical detailed description of D. oregonensis reference Santos-Flores and Dodson (2003) and Van Damme and Dumont (2008). 
Life History: 
Water fleas are small crustacean members of the zooplankton community that spend their lives suspended in lakes and ponds (Voshell 2002). Little is known about the life span, phenology, reproduction, behavior, and habits of this particular species. Additional limitations regarding this species are presented by the fact that no males have been found (Santos-Flores and Dodson 2003). 
Dumontia oregonensis has an adapted life history, investing in short periods of growth and reproduction when pool habitats are inundated and entering dormancy to survive long periods when pools are dry (USFWS 2006). Most water fleas can reproduce both sexually and asexually (i.e., parthenogenesis) with benefits to each mode of reproduction (Dodson et al. 2010). Most species, including D. oregonensis, primarily reproduce asexually (i.e., parthenogenetically) (Santos-Flores and Dodson 2003; Dodson et al. 2010). Resting eggs, produced both sexually or asexually, enter a state of diapause after several cell divisions; these early embryos are resistant to desiccation and other harsh conditions (Dodson et al. 2010). Resting eggs play an important role in passive dispersal and in surviving extreme conditions (Forró et al. 2008). Species that produce resting eggs have an advantage in temporary unstable environments and increase their chance of overcoming dry periods and food shortages by being able to repopulate when preferred conditions return (Maier 1993). 
Dumontia oregonensis is closely associated with seasonal wetland ecosystems and has been found in vernal ponds in desert and wet prairie habitat types as well as in temporary creeks (Santos-Flores and Dodson 2003; USFWS 2006; Wyss et al. 2013; Gerth 2017, pers. comm.). Freshwater invertebrates like water fleas respond to seasonal rains, emerging as vernal pools fill. Because of this, D. oregonensis is likely present during the wet season from October through April, and has been collected from January through April (Santos-Flores and Dodson 2003, Wyss et al. 2013; Gerth 2017, pers. comm.). 
Santos-Flores and Dodson (2003) reared D. oregonensis in the lab in 4.5°C (40.1°F) pond water. They observed that this species feeds on green algae (Ankistrodesmus sp.) (Santos-Flores and Dodson 2003). This species represents what appears to be a combination of two primary types of feeding groups: 1) comb-like scrapers that scour algae and bacteria off rocks and 2) filter-feeders that filter algae from surrounding water. Water fleas play a crucial role in freshwater ecosystems, often serving as an important link in the food web and a key player in the nutrient cycle as filter feeders (Forró et al. 2008; Dodson et al. 2010). 
Immature: The number of instars and instar length of molting water fleas is species specific and shaped by environmental signals (e.g., food supply, predator-specific chemicals, etc.) (Dodson et al. 2010). As neonates mature they look increasingly similar to the adult form and growth slows (Dodson et al. 2010). 
Range, Distribution, and Abundance:
Type Locality: The Nature Conservancy Pond # 7 in Agate Desert, Jackson Co., Oregon, U.S.A. The location is west of White City, Oregon, at 42◦ 25 45 north latitude and 122◦ 53 50 west longitude (Santos-Flores and Dodson 2003). 
Range: Dumontia oregonensis is known from Oregon (see Attachment 3, Figure 1) and California (NatureServe 2017). It was originally described in 2003 from vernal ponds in the Agate Desert, Jackson County, Oregon (Santos-Flores and Dodson 2003; Attachment 3, Figure 2). Since then, this species has been reported in Benton, Lane, Linn, and Polk counties from sites comprised of several native wet prairie habitat types in the Willamette Valley, including sites on the William L. Finley National Wildlife Refuge (Wyss et al. 2013; Attachment 3, Figure 3). This species has also been documented in Sacramento and Solano Counties, California (CNDDB 2017). 
Distribution: In Oregon, D. oregonensis has been reported in Jackson, Benton, Lane, Linn, and Polk Counties. This species likely has limited dispersal abilities, as it requires a rare habitat type (primarily vernal pools) that exhibits temporary cycles. Additionally, vernal pools lack surface water connections to other water bodies, further limiting dispersal abilities and overall distribution. However, it is possible that resilient resting egg stages can passively disperse via wind or on mobile wildlife. 
BLM/Forest Service Land: 
Documented: Dumontia oregonensis is documented on Medford BLM district land at Lower Table Rocks Area of Critical Environmental Concern (ACEC).
Suspected: This species is suspected on the Northwest Oregon BLM District and on the Rogue River-Siskiyou National Forests due to proximity of known records and availability of appropriate habitat. Given the disjunct distribution of this species, it is also suspected on low elevation wet meadows and vernal pools on the Roseburg BLM district and the Umpqua National Forest.
The Medford BLM District record is located within 3 km (2 miles) of the remaining three records in Jackson County; these are on the Agate Desert Preserve and the Whetstone Savanna Preserve both owned by The Nature Conservancy (TNC) and on Oregon Department of Wildlife Denman Wildlife Area land (Santos-Flores and Dodson 2003). 

Occurrence records are approximately 3 km (2 miles) east of the Northwest Oregon BLM District boundary and approximately 7 km (4.5 miles) east of Siuslaw National Forest. Southern Oregon records are approximately 7 km (4.5 miles) and 30 km (19 miles) north of the Rogue River-Siskiyou National Forest. 
Abundance: Abundance estimates are not available for this species. Dumontia oregonensis appears to be a rare species (USFWS 2006; NatureServe 2017), although it can be locally abundant when found. Dumontia oregonensis made up a large part of the crustacean community (e.g., 1000-2000 individuals/m2) in native-wet prairie habitats in Oregon (Wyss et al. 2013). This species abundance is a result of habitat quality; abundance was lower and irregular in farmed seasonal wetlands when compared to native-wet prairies (Wyss et al. 2013). 
Habitat Associations:
Dumontia oregonensis is associated with and found in the following habitat types: shallow ephemeral vernal pools, native wet prairies, seasonally wet meadows, and managed agricultural fields and desert pools that fill with water in early-winter and dry out by late-winter (Santos-Flores and Dodson 2003; USFWS 2006; Wyss et al. 2013). Increased precipitation throughout the winter and early spring leads to seasonal ponding that creates unique wetland ecosystems (e.g., vernal pools) used by this species (USFWS 2006; Wyss et al. 2013). Seasonally wet habitats are typically underlain with poorly drained soils, shallow soils above bedrock, or exposed bedrock and are fed mainly by direct precipitation or shallow groundwater inflows, generally with no surface inflow channels. Hydroperiod can be variable from year to year (Santos-Flores and Dodson 2003; Wyss 2011; BLM and TNC 2013). Dumontia oregonensis appears to be associated with vegetation cover greater than 60%, which may provide habitat structure and refuge (Wyss et al. 2013). Associated plants in California include tall flatsedge (Cyperus eragrostis), pale spikerush (Eleocharis macrostachya), and western mannagrass (Glyceria occidentalis) (CNDDB 2017); Oregon associations are unknown.  
Dumontia oregonensis has been found in lower abundance in annual and perennial grass seed farmed wetlands where turbidity and conductivity levels were higher than in native-prairie habitat (Wyss et al. 2013). Dumontia oregonensis has been primarily found at low elevation sites, between 7 – 40 m (20 – 130 ft.) in California (Van Damme and Dumont 2008; CNDDB 2017) and between 60 – 115 m (195 –375 ft.) in Oregon (Xerces Society 2017, unpublished). However, it has also been found up to 245 m (800 ft.) in a desert vernal pool on Lower Table Rock, OR (Santos-Flores and Dodson 2003).
Threats:
Dumontia oregonensis is of conservation concern because it is confined by topography, soils, and climatic conditions in vernal pools, swales, and seasonal wet meadow habitats (USFWS 2006, 2012; CDFW 2015). Wetland habitats, where D. oregonensis occurs, in the Willamette Valley and the Agate Desert are threatened. Wet prairie habitats in the Willamette Valley have experienced losses estimated to be around 99% and the Agate Desert vernal pools have been severely degraded with losses around 40% (Morlan 2000). The loss of wetlands, including small, temporary wetlands, throughout the U.S. causes largescale landscape fragmentation and degrades ecosystem services and function (e.g., transfer of nutrients and connectivity) (Calhoun 2008; Thomas et al. 2010; Wyss et al. 2013). 
Urban, commercial, agricultural, and industrial development has led to habitat degradation, fragmentation, and loss of vernal pools; additionally, water demand and flood control projects have altered hydrology (Thomas et al. 2010; BLM and TNC 2013). Agriculture and urban development negatively alter vernal ponds and wetlands and their inhabitants through draining, filling, and degradation (Thomas et al. 2010). Benthic invertebrate density and richness was lower in vernal pools and temporary streams associated with agricultural land use when compared to native wet prairies or ‘least disturbed’ sites (Wyss et al. 2013; Gerth et al. 2017). Crustacean density was 2-3 times lower in annual grass seed fields than in native prairies and their associated wetlands (Wyss et al. 2013). 
Agriculture has direct and indirect negative impacts on D. oregonensis and its habitat within the Willamette Valley. Grass seed production is common in this area, an annual crop associated with regular soil disturbance since it requires tilling, disking, and planting yearly (Wyss et al. 2013). Tilling can bury eggs (which may reduce the likelihood of hatching) or cause turbidity in standing water (which may negatively affect filter feeding species such as D. oregonensis) and alter hydroperiods of seasonal wetlands (which can disrupt the life history of aquatic invertebrates) (Wyss et al. 2013). Changes in water-table hydrology due to human development, withdrawal of excessive amounts of water from wells, and climate change may also impact this species. Water level and temperature tolerance ranges vary among different species of water fleas and can lead to food shortages; within 24 hours of a food shortage some water fleas experience a reduction in reproduction and mortality within 72 hours (Maier 1993). Temperature also strongly influences evaporation rates, which are likely to affect shallow bodies of water such as vernal pools. 
Beyond agriculture, invasive plants and animals, fire suppression, livestock grazing, and recreation (e.g., hiking, biking, geocaching, etc.) degrade sensitive vernal pool habitats, which may threaten this species (USFWS 2006, 2012; BLM and TNC 2013). Invasive animals such as mosquitofish (Gambusia affinis) threaten this species (CNDDB 2017) and are currently found in the Willamette Basin (Williams et al. 2014). 
Conservation Considerations:
Research: Research on the biology of this species is needed to determine the extent of D. oregonensis’ range, identify potential habitats, and inform future management actions. Collection and description of adult males would be helpful. In addition, research is needed to assess the implications of climate change on this species, as changes in groundwater levels, temperature, and precipitation events can affect wetland ecosystems (Morlan 2000). Identification of vernal pool locations and documentation of their physical properties and biota would benefit survey and conservation efforts. 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.   
Inventory: Surveys are needed to assess species distribution, population status, and abundance of D. oregonensis at known and potential sites. Surveys in the vernal pool-mounded prairie complex at the Table Rocks ACEC (Area of Critical Environmental Concern) will likely result in additional records of this species. In addition, recent records in the Willamette Valley indicate this species may be more widespread than previously known (Wyss et al. 2013, Gerth et al. 2017). Additional surveys could assess the extent of these populations throughout the valley and in nearby appropriate habitat.
Management: 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). Similar actions could be undertaken at other known sites.
Current management practices for the federally threatened vernal pool fairy shrimp that would also benefit D. oregonensis 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; 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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Figure 1. Known records of Dumontia oregonensis in Oregon, relative to Forest Service and BLM land. 
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Figure 2. Dumontia oregonensis records in Jackson County, Oregon, relative to Forest Service and BLM land. 
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Figure 3. Dumontia oregonensis records in Benton, Lane, Linn, and Polk Counties Oregon, relative to Forest Service and BLM land.

ATTACHMENT 4: Illustrations and images of this species  
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Side view of female Dumontia oregonensis body. Figures and original detailed description available in Santos-Flores and Dodson (2003). Image provided by Carlos J. Santos-Flores (used with permission).
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Morphology of the fifth limb of Dumontia oregonensis female from type locality. Abbreviations include: epipodite (ep), exopodite (ex), inner lobe (il), process (pr), sensillum (s). Image from Van Damme and Dumont (2008) (used with permission from K. Van Damme).
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Side view of female Dumontia oregonensis body. Image provided by William Gerth, 2017 (used with permission).
[image: image7.jpg]:



[image: image8.jpg]



Dumontia oregonensis collected in February from Plainview Creek. Images of creek at high water (left) in March and low water (right) in April. These creeks are completely dry by late summer. Images provided by William Gerth, 2017 (used with permission).
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Dumontia oregonensis collected in February from South Fork Lake Creek. Images of creek at high water (left) in March and low water (right) in April. These creeks are completely dry by late summer. Images provided by William Gerth, 2017 (used with permission).
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Typical Dumontia oregonensis wetland habitat, Finley National Wildlife Refuge in 2009 (left) and 2010 (right). Images provided by William Gerth, 2017 (used with permission).
ATTACHMENT 5: Survey Protocol 

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 et al. 2017).   

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 start to become saturated by fall and early winter rains and may remain flooded until spring or early summer; as spring and summer progress, pools gradually dry out (USFWS 1996). 

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; 
2) 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; 
3) 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; 
4) 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); 
5) 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; 
6) 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/.

Species-specific survey details:
Dumontia oregonensis

Where: Surveyors should target seasonal wetlands and streams, wet prairies, vernal pools, farmed wetlands and other key habitat features known to be utilized by D. oregonensis. After appropriate 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. 
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, surveys for D. oregonensis should occur during the wet season from October through April.
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 into 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). The majority of small crustaceans (i.e., less than 2 mm in length) are water fleas (Cladocera) (Voshell 2002). These microscopic crustaceans live suspended in the waters of lakes and ponds and require different collection methods than those used to collect larger aquatic invertebrates (Voshell 2002). 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). 

If using a drift net, a 0.25 mm (250 µm) mesh size should be used to sample this species and other small crustaceans (NHM 2017; Gerth 2017, pers. comm.). Dumontia oregonensis populations can also be surveyed using a stovepipe sampler (25 cm diameter) to collect a soil sample and known volume of water (Wyss et al. 2013). When using this method, first stir to suspend organisms, then transfer sample to sieve bucket, rinse using a 0.5 mm (500 µm) sieve to remove excess sediment, and lastly sort, count, and identify specimens using a dissecting microscope at 10X magnification (Wyss et al. 2013). 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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