SPECIES FACT SHEET

Scientific Name: Littorina subrotundata (Carpenter, 1864) 
Common Name(s): Newcomb’s littorine snail; Newcomb periwinkle; Salt marsh periwinkle
Phylum: Mollusca
Class: Gastropoda
Order: Littorinimorpha
Family: Littorinidae
Synonyms: Assiminiea subrotundata; Algamorda subrotundata; Paludinella newcombiana; Algamorda newcombiana; Littorina subrotundata kurila
Conservation Status:
Global Status: G5 (last reviewed 13 April 2010)
National Status (United States): N2 (22 September 2008)
State Statuses (Oregon and Washington): S1, S1 
Federal Status (United States): None
(NatureServe 2019)

IUCN Red List: Not assessed (IUCN 2019)
Taxonomic Note: 
Palmer (1958) and Drumm et al. (2016) provide the synonymy for Carpenter’s (1864) Assiminiea subrotundata, which includes Hemphill’s (1876) description of Paludinella newcombiana from Humboldt Bay, California. Dall (1918) reassigned Hemphill’s species to the genus Algamorda, which was later relegated to a subgenus of Littorina. Although the accepted name is Littorina subrotundata, ITIS (2019) erroneously includes Algamorda newcombiana as a valid taxon.
Technical Description: 
Adult: The species has an operculum, the shell is 8mm high or smaller and turbinate with an acute conic spire, and it has a teardrop-shaped aperture (Burke 2013). Kyle and Boulding (1998) reported that the species displays distinct ecotypes, with differences in shell and radula morphology, between wave-exposed rocky shores and salt marsh habitats. The salt marsh form is described as smaller, more thin-shelled, and with a higher spire and distinctive coloration. The wave-exposed form is described as being small, having a moderately thin shell, with a low spire, a large circular aperture, and with black or yellowish and white stripes (Kyle and Boulding 1998). The wave-exposed form described by Kyle and Boulding (1998) is similar to a Littorina specimen reported by Burke (2013) as originating from Coos Bay in Oregon, which he suggested might be a distinct species. However, the ecotypes analyzed by Kyle and Boulding (1998) are in fact members of a single species. 

The body whorl is globose, and the columellar lip margin has a narrow groove under it (Hemphill 1876; Burke 2013). L. subrotundata differs from other Littorina species in lacking spiral ridges on the shell (as in L. sitkana) and in having a thinner shell. The species has a single pair of tentacles, which are black (Sept 2009) and have been described as “long, tapering, and mobile” (Reid 1989). There are separate sexes, and populations are sexually dimorphic, with females having a larger shell height than males (~0.5-1 mm; Zahradnik et al. 2008). 

Immature: The immature stage of this species looks very much like that of the adult. However, immature L. subrotundata may be difficult to distinguish from L. sitkana, as the distinguishing spiral ridges of L. sitkana may not yet be obvious as in adults (Cowles 2014). Characteristics that can help distinguish the two species include “the simple chink next to the columella, the taller profile, small size, and lighter base color” of L. subrotundata (Hiebert and Rasmusson 2016).
Life History: 
Species of littorine snails graze on algae and biofilm using a rasping radula (Sokolova and Boulding 2004; Zahradnik et al. 2008). The species is not truly aquatic, as Talmadge (1962) reported that the species could be smothered and drowned and would climb out of the water if immersed. However, it is tolerant of both freshwater and saltwater.
Adults: Females of the species exhibit a faster growth rate than males and attain a larger shell size. The species is dioecious, and fertilization is internal. Female littorinid snails can store sperm from multiple males, with resulting multiple paternity of egg masses. Males apparently seek out larger females and virgin females, which generally are more fecund and may result in a larger number of eggs fertilized by a single male. Females lay egg masses containing 60-80 eggs. Smaller females may lay only a single egg mass while larger females can lay multiple clutches of eggs using stored sperm (Zahradnik et al. 2008). The species undergoes direct development, without a distinct larval morphology (Kyle and Boulding 1998). 

The maximum lifespan of this species is unknown, although other species of littorinid snails live between 2 and 12+ years (Powell and Cummins 1985). 

The species is sensitive to desiccation, although differences have been observed among habitat types as a result of local population adaptations. For example, snails native to open shore habitat can survive more than 12 hours of air exposure at temperatures as high as 30°C, while mortality occurs after only 12 hours of exposure for snails originating from salt marsh habitat. Similarly, snails originating from salt marshes were more tolerant of low salinity and less tolerant of high salinity than those from open shores (Sokolova and Boulding 2004).
Range, Distribution, and Abundance:
Type Locality: The species was described from the holotype USNM 15586 from Neah Bay, Washington.
Range: Drumm (2016) reports the range as “Throughout the Aleutian Islands; southern Alaska to Washington,” although the species is also known from Oregon as far south as Coos Bay and in California in Humboldt Bay. Other species of Littorina, including the checkered periwinkle (Littorina scutulata) and the Sitka periwinkle (Littorina sitkana), also occur in the vicinity of Puget Sound and northward to the eastern Bering Sea (Drumm 2016). L. sitkana has been reported from the same sites as L. subrotundata (Cowles 2014). 
Distribution: In Oregon and Washington, the species has been reported from Coos Bay and South Slough in Coos County, OR, Siletz Bay in Lincoln County, OR, Neah Bay, Shi Shi and Mukkaw Bay in Clallam County, WA, Grays Harbor in Grays Harbor County, WA, Willapa Bay at Nahcotta and South Bend in Pacific County, WA, Penn Cove in Island County, WA, and March Point in Skagit County, WA. However, USFWS (1977) stated that the species was no longer found in Willapa Bay, Neah Bay, or Siletz Bay.
Taylor (1981) states that it is narrowly localized within its range. Cowles (2014) also notes that he has found no record of the species elsewhere in the vicinity of the Salish Sea except at Neah Bay. Burke (1995) further notes that the “species is currently known from only two or three Washington areas and is now more localized in most of those areas than in the past.”
BLM/Forest Service Land:  
Documented: The species is documented on the Coos Bay BLM District.
Suspected: It is suspected on the Siuslaw National Forest based on the proximity to documented sites and potential for habitat.
Abundance: Hemphill (1876) reported finding the shell abundantly in salt marshes surrounding Humboldt Bay. However, Keen (197) later reported that impacts to the habitat at one site resulted in near-local extirpation of the species.
MacDonald (1969) reported the species from both salt marsh and tidal creek habitats in Grays Harbor and in salt marsh habitat alone in Coos Bay and Humboldt Bay. At Grays Harbor, the species comprised >90% of the gastropod abundance in salt marsh habitat (of 50 samples) but <1% in tidal creek habitat (of 20 samples), ~50% in Coos Bay salt marsh habitat (of 59 samples), and <1% in Humboldt Bay salt marsh habitat (of 40 samples). MacDonald (1969) reported the species being rare in Arcata but dense (16 to 48 per m2) at Samoa Marsh.

Zahradnik et al. (2008) reported that the species appeared in high density natural populations, with many mating pairs. WDFW (2013) reports that the species “is common or abundant in many estuaries and bays along the entire northwest coast…and genetic analysis…confirms the wide distribution and identity of the species (Kyle and Boulding 1998).”
Habitat Associations:
Burke (2013) writes 

They inhabit the intertidal zone of coastal salt marshes and are usually found in the upper reaches of that zone, which is seldom submerged. Talmadge (1962) said of the Newcomb’s littorine snail, “[T]he species is neither a freshwater nor a true marine gastropod. It was found that the animals could be both smothered and drowned; that it was quite tolerant of both fresh and salt water, yet would climb out of either when immersed.”

The species is also typically “found on or under Salicornia…in intertidal salt marshes, associated with Assiminea and Myosotella” (Burke 2013). Talmadge (1962) noted that the species seeks out shelter with sufficient moisture, including damp sand flats that are “submerged for a few hours each year during the extreme flood tides.” It has also been reported as living on the stems of Salicornia and in muddy substrate (Keen 1970), as well as on wave exposed shores, associated with barnacles (Rickards 2012).
Sokolova and Boulding (2004) reported that salt marsh habitats where the species occurs (in British Columbia) had higher humidity compared to open shores, and the species was more commonly found in humid microhabitats under Fucus distichus. Conversely, on open shore sites the species was found on open rock surfaces and within crevices between shells of barnacles.
Threats:
Taylor (1981) lists threats as “Elimination of habitat by land fill or construction; pollution by municipal wastes, oil spill, or sawmill or pulp mill operations.” Indeed, Keen (1970) described the near-extirpation of the Humboldt Bay population as a result of habitat loss. Burke (1995) also identified “development and pollution… [and the] invasion and spread of cordgrass, Spartina spp.” as possible threats throughout the species’ range. USFWS (1977) reported that 

It is threatened in Coos Bay by log storage on the mud flats and the effluent of treated sawdust chips which goes into this bay. It is further threatened in Coos Bay by channelization and dredging by the United States Army Corps of Engineers. In Grays Harbor it is potentially threatened by oil spill, pulpmill waste, and municipal waste.

Conservation Considerations:
Research: Burke (1995) outlines research needs, including a better understanding of diet and reproduction; the range of salinity in which the species can live, reproduce, and mature; important habitat characteristics, including exposure, wetting spray or wave action, temperature, and plant species; and the impacts of Spartina spread and control activities and livestock grazing.
Inventory: Burke (1995) recommends surveying potential habitats and mapping occurrences. These would be best targeted in other areas within Coos Bay, Neah Bay, Siletz Bay, or other sites where BLM or FS land provides appropriate coastal habitat.
Management: WDFW’s Management Recommendations for Washington’s Priority Species (Burke 1995) also recommends protecting habitat from destruction and conducting restoration wherever possible and monitoring populations and assessing activities for their impacts to the species and its habitat, whether from “construction, industrial and municipal uses, recreation, the storage and transport of toxic substances, forest practices, and agriculture” (Burke 1995). More specific recommendations include protecting the species and its habitat in shoreline management and development permits, documenting the effects of habitat alteration on the species, avoiding the further introduction of invasive species, avoiding use of chemicals, the placement of fill, and off-road vehicle activities in habitat.
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ATTACHMENT 3: Map of known Littorina subrotundata records in Oregon and Washington 
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Known records of Littorina subrotundata in Oregon and Washington, relative to Forest Service and BLM land. 

ATTACHMENT 4: Photographs of this species 
All photos by Nancy Duncan and used with permission.
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Littorina subrotundata
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Habitat in Coos Bay, Oregon
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Salicornia (pickleweed) microhabitat

ATTACHMENT 5: Survey Protocol 
Combined Terrestrial and Aquatic Gastropod Survey Protocol, including specifics for this species

Sarah Foltz Jordan, Sarina Jepsen, Candace Fallon, and Emilie Blevins, Updated November 2016; Katie Hietala-Henschell, Updated January 2017; Candace Fallon, Updated January 2018. Emilie Blevins, Updated December 2019.
Taxonomic group: 

Gastropoda

Please refer to the following documents for detailed mollusk survey methodology: 

1. General collection and vouchering methods for aquatic and terrestrial mollusks:

See documents under the heading “Invertebrates – Mollusks” on the Interagency Sensitive and Special Status Species web page: https://www.fs.fed.us/r6/sfpnw/issssp/inventories/identification.shtml 

2. Pre-disturbance surveys for mollusk species, the objective of which is to establish whether a specific mollusk is present in proposed project areas with a reasonable level of confidence, and to document known sites discovered during surveys:

Duncan, N., T. Burke, S. Dowlan, and P. Hohenlohe. 2003. Survey protocol for survey and manage terrestrial mollusk species from the Northwest Forest Plan. Version 3.0. U.S. Department of Interior, Bureau of Land Management, Oregon/Washington and U.S. Department of Agriculture, Forest Service, Region 6, U.S. Fish and Wildlife Service. 70 pp. Available at:  http://www.blm.gov/or/plans/surveyandmanage/files/11-mollusks_v3_enclosed2.pdf 

Duncan, N. 2008. Survey Protocol for Aquatic Mollusk Species: Preliminary Inventory and Presence/Absence Sampling. Version 3.1. Portland, OR. Interagency Special Status/Sensitive Species Program. U.S. Department of Interior, Bureau of Land Management, Oregon/Washington and U.S. Department of Agriculture, Forest Service, Region 6. 52 pp. Available at: https://www.fs.fed.us/r6/sfpnw/issssp/species-index/fauna-invertebrates.shtml
3. Inventory information for terrestrial mollusk site surveys:

· Inventory and Monitoring protocol page, with NRIS/GeoBOB field forms. Available at: http://www.fs.fed.us/r6/sfpnw/issssp/inventories/monitoring.shtml 
· ID services page, with current versions of field tags. Available at: http://www.fs.fed.us/r6/sfpnw/issssp/inventories/identification.shtml 

Species-specific Survey Details: 
Littorina subrotundata

How: Hand collection in the appropriate habitat is the recommended survey method for this species. The following survey methodology is recommended for this species:

Visit survey areas during appropriate season(s), generally when cool to warm and moist. This species is thought to occur at similar abundance year-round but may be more easily found when habitat is neither especially cold and inundated nor dry. Seek out key habitat features known to be utilized by the target species (e.g., at the high intertidal zone of coastal salt marshes, under or on the stems of Salicornia and other damp vegetation such as rockweed, near tidal creeks, and in association with barnacles in wave-exposed, rocky habitat). Record geographic coordinates for each site surveyed. Standardized abundance estimates for this species at new and known sites would assist future conservation efforts, since population size is important in evaluating the stability of a species at a given locality.   
Because the species is known only from within distinct bays, surveyors should conduct thorough searches in multiple habitat patches within a site. Between 15 and 20 minutes of search time per person should be spent within a distinct area at each site. If 15 to 20 minutes are spent searching for mollusks without finding any of the target species during that time period, surveyors may move on to a new area. 

Surveyors should avoid use of chemicals such as bug repellant or sunblock, which may wash off into the water.

Where: Conduct surveys in coastal salt marshes with high intertidal habitat that supports vegetation such as Salicornia. The species has also been found associated with bare rock and barnacles on wave-exposed shores (Rickards 2012), as well as in association with tidal creeks (MacDonald 1969).
When: Sampling can be conducted any time of year, but observations have been reported in March, May, July, and August, and surveyors should avoid the coldest months in winter.
References (Survey Protocol only):

Burke, T. 2013. Land Snails and Slugs of the Pacific Northwest. Oregon State University Press: Corvallis, OR. 
MacDonald, K.B. 1969. Molluscan faunas of Pacific Coast salt marshes and tidal creeks. The Veliger 11(4):399-405.
Rickards, K. J. C. 2012. Moving at a Snail’s Pace: the effect of temperature and humidity cues on the behaviour of Littorina subrotundata. University of Guelph. M.S. Thesis.
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