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Disclaimer

This Conservation Assessment was prepared to compile the published and unpublished information on the Sharp-tailed Snake (Contia tenuis). Although the best scientific information available was used and subject experts were consulted in preparation of this document, it is expected that new information will arise and be included. If you have information that would assist in conserving this species or questions concerning this Conservation Assessment, please contact the interagency Conservation Planning Coordinator for Region 6 Forest Service, BLM OR/WA in Portland, Http://www.fs.fed.us/r6/sfpnw/issssp/contactus/
Executive Summary 
Species: Sharp-tailed Snake (Contia tenuis)

Taxonomic Group: Reptile

Management Status: US Federal: U.S.D.A. Forest Service, Region 6 – Sensitive in Washington; U.S.D.I. Bureau of Land Management– Sensitive in Washington; US Fish and Wildlife Service – Species of Concern. Canadian: Committee on the Status of Endangered Wildlife in Canada (COSEWIC) – Endangered. State & Provincial status: Washington Department of Fish and Wildlife Species of Concern– State Candidate Species, British Columbia – Red List of species at Risk. NatureServe Status: Global rank G5 (Secure), California state rank S5 (Secure), Oregon state rank S4 (Apparently secure), Washington state rank S3 (Vulnerable) and British Columbia province rank S1 (Critically Imperiled). 

Range: The species occurs from southern British Columbia south to central California. Populations in British Columbia are limited to southern Vancouver Island and some of the Gulf Islands. In Washington, Sharp-tailed snakes are known from only 13 disjunct areas. Occurrences in Oregon and California are more common and widespread.
Specific Habitat: Sharp-tailed Snakes inhabit woodland, grassland, broken chaparral and forests usually near streams. They are often found in pastures or open meadows on the edge of coniferous forest or among oaks in lower foothills. For the Pacific Northwest, Contia is described as frequenting the edges of coniferous or open hardwood forest at relatively low elevations. More specifically, the snakes are usually found in moist rotting logs or stable talus, often near streams or in other damp habitats. Some Washington occurrences occur in riparian areas with shrub-steppe uplands. 
Threats: Threats to Sharp-tailed Snakes include 1) habitat loss, 2) habitat fragmentation, 3) habitat degradation such as introduced invasive plants, 4) road mortality and inadvertent mortality such as by lawn-mowing, 5) predation by domestic or feral animals, 6) use of pesticides, especially molluscides, and herbicides, and 7) persecution. The apparently low population densities and restricted distribution are also factors. Although the species can tolerate some degree of disturbance and can coexist with humans, intensified urban development associated with an expanding human population is thought to threaten its survival in British Columbia and in the Puget Sound where the species has not been documented since the 1970s. 

Management Considerations: Current knowledge about Sharp-tailed Snakes suggest they are relatively sedentary and occupy small patches (from <1 ha to 30 ha.). Therefore, on-the-ground management is recommended only for occupied sites. Management considerations at occupied sites focus on maintaining moisture regimes and retaining rock accumulations and down woody debris.  In addition, chemical applications and the filling or crushing of interstitial spaces between rocks should be discouraged. Finally, actions that crush snakes under surface cover objects, or fragment habitat and/or alter riparian areas should be avoided. 
Inventory, Monitoring and Research Opportunities: The most outstanding knowledge gap for Region 6 and BLM Oregon/Washington is the actual distribution of the species in Washington. Little of what is known about the species explains its rarity. It is unknown whether the Sharp-tailed Snake is truly rare and patchy in occurrence similar to the species distribution in British Columbia, or if the species is under-surveyed and more common similar to the distribution in Oregon. Therefore, the first priority is to gather more information on the status and distribution of the Sharp-tailed Snake in Washington to determine the conservation need for this species on federal lands.
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I. Introduction
Goal

The goal of this Conservation Assessment is to summarize existing information regarding the biology and ecology of the Sharp-tailed Snake (Contia tenuis), threats to the species and to identify management considerations to provide information to line managers to assist in the formulation of options for management activities.  This species is of concern due primarily to its rarity in the northern part of its range (Washington and British Columbia) and limited distribution. Federal management for this species follows USFS Region 6 Sensitive Species (SS) and OR/WA BLM Special Status Species (SSS) policies.

For OR/WA BLM administered lands, SSS policy details the need to manage for species conservation. Region 6 SS policy requires the agency to maintain viable populations of all native and desired non-native wildlife, fish, and plant species in habitats distributed throughout their geographic range on National Forest System lands. Management “must not result in a loss of species viability or create significant trends toward federal listing” (FSM 2670.32) for any identified SS.

Scope
The biological and ecological information contained in this report includes relevant range-wide references with a focus on Oregon and Washington. Information sources include both published and unpublished materials. Each source is noted within the text and includes peer-reviewed publications, technical reports, observations and location data from individuals and from databases. This conservation assessment summarizes all published reports on Contia tenuis as of July 2009. A significant number of technical reports for British Columbia inventories were included but additional reports exist. Titles found during the literature search for which papers were not obtained are listed at the end of the literature cited section. Technical reports from other states may exist but were not found during the literature search for this assessment. 

Based on published literature, little investigation and study of the Sharp-tailed Snake occurred previous to the 1990s. The paucity of information on the species and apparent rarity based on lack of museum and field observations, led Oregon, Washington and British Columbia to classify the species as rare. State listing and status reports produced in the 1990s for British Columbia, Washington and Oregon highlighted the lack of information available on this species and led to increased inventory efforts and research especially by C. Engelstoft and K. Ovaska in British Columbia, W.P. Leonard (and more recently R. Weaver) in Washington and R. Hoyer and others in Oregon. These efforts have provided a better understanding of distribution, as well as some aspects of life history. Many aspects of the species’ biology are still unknown. In addition, it is possible that the behavior and habitat observed in the northern parts of the range, where known occurrences are isolated, may differ from other parts of the range where the species is more common and more widely occurring. A great deal of new information has been generated regarding this species in the last decade or so. Information updates may be necessary to keep this strategy current. 
Recent research based on morphological and genetic differences (Hoyer 2001, Feldman and Spicer 2002) indicates that a second species of Contia may occur in southern Oregon and California. A formal taxonomic revision will not be made until further studies delimit the geographical distribution of each clade (Feldman and Spicer 2002). Current descriptive accounts and publications for C. tenuis cited in this report, therefore, may include a mixture of the two proposed species. The status of the cryptic species (suggested common name Forest Sharp-tailed Snake [Hoyer 2001]) will also need to be addressed if and when the split becomes accepted. Comments regarding this potential new species are included as warranted.
Management Status
US Federal: 
· U.S.D.A. Forest Service, Region 6 - Sensitive in Washington
· U.S.D.I. Bureau of Land Management, Oregon & Washington – Sensitive in Washington
· US Fish and Wildlife Service – Species of Concern. 
· Canadian Committee on the Status of Endangered Wildlife in Canada (COSEWIC) – Endangered. 
State & Provincial status: 
· British Columbia – Red List of Species at Risk
· Washington Department of Fish and Wildlife Species of Concern– State Candidate Species. 
NatureServe Status: 
· Global rank G5 (Secure)

· California state rank S5 (Secure)

· Oregon state rank S4 (Apparently secure)

· Washington state rank S3 (Vulnerable)

· British Columbia province rank S1 (Critically Imperiled). 
The Washington Comprehensive Wildlife Strategy lists the Sharp-tailed Snake as a species of greatest conservation need. The 2009 Washington Natural Heritage Plan lists the Sharp-tailed Snake as a Priority 3 species for inclusion in Washington’s statewide system of Natural Areas.
British Columbia has produced management plans including a status report (Spalding 1993), draft recovery strategy (Sharp-tailed Snake Recovery Team 2008), habitat restoration and conservation information (Engelstoft and Ovaska 2004, Ovaska and Engelstoft 2008).

Updates to management status can be found on the following websites:

· U.S.D.A. Forest Service, Region 6, U.S.D.I. Bureau of Land Management, Oregon & Washington 
· http://www.fs.fed.us/r6/sfpnw/issssp/agency-policy/
· Washington Department of Fish and Wildlife http://wdfw.wa.gov/wlm/diversty/soc/soc.htm
· NatureServe Explorer http://www.natureserve.org/explorer/
· BC Conservation Data Center  http://www.env.gov.bc.ca/cdc/
· Washington Natural Heritage Program www1.dnr.wa.gov/nhp/refdesk/     
· Oregon Natural Heritage Information Program http://oregonstate.edu/ornhic/ornhp.html
· California Natural Diversity Database (CNDDB) http://www.dfg.ca.gov/whdab/html/cnddb.html 
II. Classification and Description

Systematics and Synonymy

The Sharp-tailed Snake (Contia tenuis Baird and Girard) type specimen (originally Calamaria tenuis) was collected by the U.S. Exploring Expedition from the “Puget Sound Region” and described in 1852 (Baird and Girard 1852). This species is the sole member of the genus Contia (but see discussion below on Hoyer [2001] and Feldman and Spicer [2002]). The evolutionary relationship of Contia to other colubrids remains obscure (Leonard and Ovaska 1998). 
Recent research examining morphological and genetic differences of Contia specimens from southern Oregon and California detected intraspecific genetic variation and morphological differences that indicate a cryptic second species of Contia may exist (Hoyer 2001, Feldman and Spicer 2002). A formal taxonomic revision will not be made until further studies delimit the geographical distribution of each clade (Feldman and Spicer 2002). 
Species Description

This is a small colubrid snake with adults reaching total lengths of 300-400 mm (Leonard and Ovaska 1998). The dorsal coloration is reddish brown to gray with indistinct reddish colored dorsolateral bands that fade as the snake ages. The red coloration is most intense near the tail. A dark eye mask is typically present. The ventral pattern is distinct with alternating black and cream-colored or dull white banding resulting from the anterior portion of each ventral scale being black and the posterior edge being light (Leonard and Ovaska 1998). The tail is short, tapers to a point and terminates with a short spine-like scale. The pupil is round. The scales are smooth with 15 rows at mid-body. Slight sexual dimorphic traits include females that are larger and have shorter tails (Hoyer 2001).
The Sharp-tailed Snake can be distinguished from all other species in the same range by the spine at the tip of the tail and the distinctly barred ventral scales. Melanistic Ring-necked Snakes (Diadophis punctatus) lack the orange colored ring around the neck and may have a pattern of ventral crossbars (Storm and Leonard 1995) but these individuals will not have the tail spine at the tip of the tail. Occasionally, Northwestern Garter Snakes lack stripes; they are easily distinguished by the lack of a tail spine and by having keeled scales.
The available published and reported information about adult size suggest Sharp-tailed Snakes in the northern portion of the range are smaller than the range given in Stebbins (2003) of 300-460 mm adult total length. Nussbaum et al. (1983) states adults rarely exceed 300 mm total length in the Pacific Northwest. Hoyer (2001) gives the maximum recorded total lengths of adult male and female Contia collected in Oregon as 276 mm (n= 167) and 351 mm (n=137) respectively. Spalding (1993) indicates an adult total length range of 205-355 mm based on examination of all recorded lengths of Sharp-tailed Snakes found in British Columbia. More recent studies in British Columbia (Engelstoft and Ovaska 2000a, Ovaska and Engelstoft 2008, Engelstoft and Morgensen 2008) did not capture adult snakes exceeding 323 mm total length. 
Sharp-tailed Snakes lay eggs. The egg is slender, long, and semi-transparent (Brodie et al. 1969). Egg size (n=6) is 19.7 to 21.5 mm long (perhaps up to 28 mm) x 6.63 to 7.2 mm wide (Cook 1960, Brodie et al. 1969). Clutch size is 3-5 eggs (n=2-3) (Cook 1960, Brodie et al. 1969, Engelstoft 2007b). Brodie et al. (1969) found six hatchlings in South Corvallis, Benton County, Oregon, that measured 89-104 mm total length. Spalding (1993) indicates that hatchlings in British Columbia are about 75 mm total length. 
The possible new form of Contia (“Forest Sharp-tailed Snake” [Hoyer 2001]) is longer, has a relatively longer tail, different scale counts and slightly different coloration. Hoyer (2001) reports that the largest “Forest Sharp-tailed Snake” male and female preserved specimens were 417 mm (n = 29) and 418 mm (n= 21), respectively. The black bars on the ventral scales cover less than 1/3 of the scales as compared to 1/3 to ½ in C. tenuis. The most obvious feature that distinguishes the two forms is the relative tail length which for Forest Sharp-tailed Snakes is 19.3 to 20.1% for males and 16.6 to 17.5% for females as compared to 12.5 to 15.3% for male and 9.8 to 12.9% for female C. tenuis (Hoyer 2001). Lastly, examined Forest Sharp-tailed Snake males have 49-57 caudal and 163-173 ventral scales and females 44-52 caudal and 173-185 ventral scales as compared to C. tenuis males that have 29-37 caudal, 144-169 ventral scales and females that have 24-36 caudal and 150-175 ventral scales (Hoyer 2001). 
Photographs are available on-line through Google Images and CaliforniaHerps.com (http:www.californiaherps.com/snakes/pages/c.tenuis.html). The latter website has photographs highlighting the short-tailed and long-tailed forms of Contia.

III. Biology and Ecology

Life History

This is a diminutive snake that is rarely encountered and little studied. Information on its life history is poorly known and largely unsubstantiated. Obvious gaps include age at sexual maturity, frequency of female reproduction, time of mating and oviposition sites (Engelstoft and Ovaska 2000a). 
Brodie et al. (1969) report the only observation of eggs found in the wild near Corvallis, Benton County, Oregon. The Contia eggs were found at a reptile egg-laying aggregation with five reptile species represented. Forty-three Contia eggs were found in individual groups of 2, 3, 4, 8, and 9. Gravid females have been found in June (Cook 1960, Brodie et al. 1969 Engelstoft 2007b) and eggs are likely laid in the summer. Based on Brodie et al. (1969, in Oregon) and Engelstoft and Ovaska (2000, in British Columbia) hatching occurs in September and October.
Aggregations are often observed (Cook 1960, Brodie et al. 1969, Leonard et al. 1996, Hoyer et al 2006, Ovaska and Engelstoft 2008, L. Hallock, unpublished data). It is not clear if the snake is gregarious or simply concentrates in small favorable areas (Cook 1960). Ovaska and Engelstoft (2008) report small aggregations most commonly in March (64% of records) and April (46% of records) but question whether these numbers are significant when compared to other months when small aggregations are also observed. Leonard et al. (1996) propose that aggregations of Sharp-tailed Snakes observed in April-May on the east slope of the Cascade Range, Washington, are related to breeding activities.
Age at sexual maturity is not known. Engelstoft and Ovaska (2000) report that growth is most rapid for the first year, is about 22.4 mm/year after that (n =2) and that a snout-vent length of 200 mm (approximate adult size) is reached in about 3 years. The life span of this species is not known. Several individual snakes lived at least 8-10 years on North Pender and Saltspring Islands, British Columbia, Canada (Ovaska and Engelstoft 2008). 
Activity Pattern and Movements

Activity patterns, home ranges and dispersal patterns of the Sharp-tailed Snake are poorly understood. Most surface activity takes place in the spring and fall (Cook 1960, Nussbaum et al. 1983) with some surface activity occurring after rains (Engelstoft and Ovaska 2000a, Engelstoft and Ovaska 2000b). 
At British Columbia (BC) sites, the surface activity of snakes found under artificial cover and rocks peaked from March to early June; a smaller peak of activity occurred from late September to early November. The small number of snakes found in July and August were found during or after rain events (Engelstoft and Ovaska 2000a, Engelstoft and Ovaska 2000b). 

Residents from the North Pender Island (BC, Canada) made observation reports of Contia in each month from January to November. The number of observations peaked between February and April with few observations occurring outside this period. Overlapping data collected over a regular schedule by researchers from 1997-1999 provides a baseline for comparison; it shows a similar peak in March-April and a second smaller peak in October (Ovaska and Engelstoft 2008). On the Saltspring Island site, most (75%) Contia observations were in March-April with a smaller peak (20%) in September (Ovaska and Engelstoft 2008).
April and May were peak collection months for 66 specimens collected in Oregon (Cook 1960). A few additional specimens were collected in each month from June to November. Collection dates of 170 Contia captured in California show most captures took place February to April with smaller numbers captured May to July and October to November. No snakes were captured in September and only 1-4 were captured in January (1), June (4), August (1) and December (2) (Cook 1960). 
Contia are reported to be active at lower temperatures (10-17 ° C) than most other reptiles (Cook 1960, Nussbaum et al. 1983) but little quantitative information on its thermal preferences is available. Individuals have been found with food in their digestive tracks at cloacal temperatures of 11.1° to 16.6° C (R. Stebbins as reported in Cook 1960). 

Contia are relatively sedentary. Six of 18 recaptured snakes were always found under the same cover object. Movements of tracked individuals under artificial cover objects were relatively short; the average distance between the two farthest captures was about 25 m (Engelstoft and Ovaska 2000a). The greatest distance moved by two snakes with subcutaneous implants tracked by harmonic direction finder technique was 39 m (female, September 1997-April 1998) and 93 m (male, March-April 1998) (Engelstoft and Ovaska 2000a, Ovaska and Engelstoft 2008). Individual snakes studied on the Gulf Islands for an 8-year period also showed site tenacity and confined activity to relatively small areas in forest openings, gardens, driveways and orchards (Ovaska and Engelstoft 2008).

Observations by Engelstoft and Ovaska (2000) found the patch size of habitats occupied by snakes to vary from <1 ha at the North Pender and Metchosin sites to as large a patch size as 10 ha and 30 ha at Saltspring and South Pender sites respectively.
The species seems to have an affinity for cool, moist surroundings (Cook 1960). Subsurface activity and periods of inactivity (aestivation) appear to be linked to soil moisture (Cook 1960) but this connection has not been confirmed experimentally.

The majority of observations of these snakes are from under natural or artificial cover objects (Cook 1960, Engelstoft and Ovaska 2000a). The significance of this microhabitat is not well understood for Contia. Snakes are generally thigmotactic and therefore attracted to cover objects that provide tactile contact. Contia may also be thigmothermal; requiring contact with warm surfaces to thermoregulate as opposed to other species that thermoregulate by basking in sunny locations. On the other hand, this microhabitat may instead be correlated with its food preference as a slug specialist (Cook 1960). Slugs are mainly nocturnal, avoid exposure to sunlight and prefer moist conditions.
Two snakes (female tracked September 1997-April 1998 and male tracked March-April 1998) with subcutaneous implants tracked by harmonic direction finder technique were semi-fossorial and seldom found on the surface (Engelstoft and Ovaska 2000a). The semi-fossorial habits of the species are supported by morphological characteristics, primarily the presence a short tail tipped by a spine. This is a modification found in specialized fossorial snakes that use the tail modification as a lever for pushing off (Flynt 1962, Greene 1997). Small size is also typical for fossorial snakes.

Observations of this species in the open are uncommon (Cook 1960). Yet, based on individual snakes found on roads (Sharp-tailed Snake Recovery Team 2008 [Canada]; R. Weaver, unpublished data [Washington], L. Hallock, unpublished data [Washington]), they will at least occasionally cross exposed areas with no aerial cover. 

It is generally believed that Sharp-tailed Snake activity is primarily nocturnal (Flynt 1962, Spalding 1993) although compelling evidence for this, like so many aspects of the species behavior, is lacking. 
Our understanding of overwintering behavior is extremely limited. It is not known if the species actually hibernates (more accurately brumates). The lack of seasonal movements (Ovaska and Engelstoft 2008) suggests overwintering habitat is in close proximity to breeding and foraging habitat. The lack of observations during the coldest periods suggests the animals are underground. The period of inactivity, if it occurs, is short (1-3 months) based on activity periods listed previously.

While purely conjectural, an observation of Contia floating in debris at Town Ditch headgate near Thorp, Kittitas County, Washington (P. Dumas [Central Washington University] observation as documented in WDFW WSDM database, Olympia, Washington) suggests the idea that some dispersal to new habitats may occur during flood events and other times when woody debris is transported to new sites. Observations of more than one individual Sharp-tailed Snake found within moist decaying woody debris come from multiple sources (for example, Nussbaum et al. 1983). In Washington, the species is known from five areas near or within the floodplain of the Yakima River (WDFW WSDM database, Olympia, Washington)
Food Habits

As far as is known, Contia is malacophagous; a diet mainly restricted to slugs (Darling 1947, Zweifel 1954, Cook 1960, Engelstoft and Ovaska 2000a, Britt et al. 2009). Darling (1947) found six of twenty-three specimens examined from near Corvallis, Oregon contained gastropods (slugs). The number of slugs per specimen varied from 1-5 and were 4-8 mm in size. W. Woodin (Unpub. manuscript as cited in Cook 1960) reported that “Of the 67 preserved specimens examined, slugs were found in nine and no other identifiable remains were discovered.” Four captive individuals in his care rejected all offered food items (plethodontid salamanders, earthworms and a variety of insects) but “immediately grasped and readily swallowed slugs.” Zweifel (1954) also reported how readily captive Contia engulfed small slugs. Engelstoft and Ovaska (2000) found ten of 21 fecal samples examined contained remains of gastropods, eight samples contained remains of insects and one sample contains a skeleton of a mite. 
Zweifel (1954) indicates that the long, re-curved teeth of Contia seem to be a specialization for grasping and holding mollusks. Britt et al. (2009) also describe Contia as having long, conical shaped, anterior teeth specialized for eating slugs consistent with Zweifel (1954).
The most common small slugs that occur within the range of Contia are likely a genus of slug (Arion spp.) introduced from Europe (Cook 1960, Storm and Leonard 1995). Native slugs of suitable size are much less common (Storm and Leonard 1995). Juvenile Banana Slugs (Ariolimax sp.) could also be consumed. No information exists on the native slug species Contia would have taken previous to the European introductions. Storm and Leonard (1995) speculate that the introduced slugs may have modified the ecological distribution of Contia. 
Range, Distribution and Abundance

Contia occurs from British Columbia, Canada into southern California (Leonard and Ovaska 1998). The species is spotty in distribution (Nussbaum et al. 1983, and all other sources with the exception of Hoyer et al. 2006) but can be locally common. Hoyer et al. (2006) disputes this for Oregon proposing instead that “only the discovery of the species has been spotty.” In Oregon and Washington occurrences range in elevation from near sea-level up to 610 m (2,000 feet) (Storm and Leonard 1995) and found as high as 1,700 m (6,300 ft. – Cunningham 1962) in California (Nussbaum et al. 1983). 

Distribution in British Columbia is limited to southern Vancouver Island and some of the Gulf Islands (Carl 1950, Matsuda et al. 2007). A report by Tanner (1967) of Contia from continental British Columbia, Canada at McGillivray Lake is problematic because it is approximately 386 km (240 mi.) from all other known populations in Canada and the United States. It is not clear from the literature if attempts have been made to verify this occurrence in recent years. Dot distribution maps are available at 

· Gulf and Vancouver islands -http://www.goert.ca/documents/SARFS_conttenu.pdf (accessed 30 July 09)
· Vancouver Island, Gulf Island and McGillivray Lake -http://biology.mcgill.ca/undergra/c465a/biodiver/2001/sharp-tailed-snake/sharp-tailed-snake.htm#Distribution (accessed 30 July 09)
In Washington, 13 disjunct occurrences are known (Slater 1939, Leonard and Leonard 1998, Nussbaum et al. 1983, McAllister 1995, Dvornich et al. 1997, O’Donnell and McCutchen 2008, R. Weaver unpubl. data, and records in the WDFW WSDM database, Olympia, Washington) (Fig. 1). West of the Cascade Mountain Crest there is an historical site at Gravelly Lake, Pierce County and a recently discovered site on Turtle Mountain, Orcas Island in San Juan County. East of the Cascade Crest observations are known in Chelan County at Leavenworth and 6 miles north of Leavenworth; five clusters are associated with the Yakima River and its tributaries in Kittitas County west of Cle Elum, Taneum Creek, east of Thorp and in Yakima Canyon and in Yakima County east of Yakima at Yakima Sportsman State Park and Terrace Heights; in Klickitat County in the Trout Lake area, Lyle area, and Canyon Creek; and in Skamania County in the Wind River drainage (Bear and Panther creeks) (Appendix – Dot-distribution maps of Contia occurrence locations in Washington).
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Figure 1. Dot-distribution map of Sharp-tailed Snake (Contia tenuis) occurrences in Washington (Data source: Washington Department of Fish and Wildlife WSDM database, accessed July 2009). 

In Washington, Sharp-tailed Snakes are known to occur on federal lands in Gifford Pinchot National Forest in the Wind River area, Yakima Canyon (BLM) and the Columbia River Gorge National Scenic Area (USFS).  Other potential Forest Service and Bureau of Land Management (BLM) public lands are 1) Wenatchee National Forest near Cle Elum, 2) Gifford Pinchot National Forest near Trout Lake, 3) BLM scattered ownerships along Klickitat River, and 4) Columbia River Gorge National Scenic Area in areas that support Oregon Oaks, scattered surface rocks and/or abundant down woody debris, and 5) BLM parcels on the San Juan Islands. 
Hoyer and others (2006) conclude that Contia is more widely distributed in Oregon than previously thought based on compilation of museum records, the authors’ field surveys and second-hand reports deemed reliable that resulted in 625 unique observations of Contia from 282 localities. Hoyer et al. (2006) available on-line at http://masonlab.science.oregonstate.edu/files/masonlab/109contiacurrentdistribution.pdf includes the only map with all the new locations described in the paper.
In California, the species is well documented and wide-spread. It occurs in the Siskiyou and Cascade ranges in the north, along the Coast Ranges from Eureka in Humboldt County to central San Luis Obispo County. It is generally absent from the Central Valley (Feldman and Spicer 2006, Morey 2008). A dot-distribution map for California Contia occurrences is available at http://www.californiaherps.com/snakes/maps/ctenuismap.jpg.
Population Trends
Little is known about the population trends for this species. In British Columbia, the species is rare and declining due to fragmentation and urbanization of its habitat (Engelstoft and Ovaska 2000a). In Washington, the status of the species is of concern based on current knowledge of the species distribution. No Contia observations have been reported in the lowland Puget Sound since at least the early 1970s and the species is currently considered extirpated west of the Cascade Mountain Crest with the exception of the San Juan Islands. Hoyer et al. (2006) indicates that the known Oregon distribution of Contia has increased and that occurrences are still found at all three Willamette Valley localities and the Jackson County locality where the species was originally observed in the 1930s. Seventeen of 59 historical sites were shown to have persisted in excess of 20 years including thirteen sites in the Willamette Valley. Contia is not included on the California Special Animals List which indicates that there are no significant conservation concerns for it in California (http://www.californiaherps.com/snakes/pages/c.tenuis.html accessed 7/10/2009)
Habitat

Stebbins (2003), in addressing habitat for the entire Contia range, includes woodland, grassland, broken chaparral and forests usually near streams. He indicates they often are found in pastures or open meadows on the edge of coniferous forest or among oaks in lower foothills. For the Pacific Northwest (Nussbaum et al. 1983), Contia is described as frequenting the edges of coniferous or open hardwood forest at relatively low elevations. More specifically, the snakes are usually found in moist rotting logs or stable talus, often near streams or in other damp habitats. 
British Columbia sites are described as small canopy openings and forest edges in Douglas-fir (Pseudotsuga menziesii)/Arbutus (Arbutus menziesii)- dominated stands (Engelstoft and Ovaska 2000a). Engelstoft and Ovaska (2000) considered small canopy gaps with rocky substrates, especially those that are south-facing, to be important for thermoregulation, egg development and growth of young. They also indicate that the three-dimensional structure of the forest-floor may be a significant factor in whether or not Contia occupies a site. 
In Washington, the snakes are known from 1) forest openings dominated by Garry Oak (Quercus garryana) and/or with rock accumulations; 2) riparian/river floodplain with deciduous trees, shrubs and accumulations of decaying down woody logs; and 3) Shrub-steppe uplands with riparian areas that support deciduous trees and have accumulations of woody debris and rocks (L. Hallock, personal observation of Contia sites at Trout Lake, Klickitat County; Yakima Sportsman State Park, Yakima County; Umtanum Creek and Cle Elum area, Kittitas County). 
The habitat at the newly discovered Orcas Island site (San Juan County, Washington) had a mixture of rocky and mossy knolls, Garry Oak (Quercus garryana) savannah and Douglas-fir (Pseudotsuga menziesii) forest. The understory vegetation near the snake was primarily grass with some manroot (Marah oreganus), Himalayan blackberry (Rubus discolor), and snowberry (Symphoricarpos spp.) 

Microhabitats for Contia reported from Washington include:

· Slater (1939) – Found in a basement.

· Johnson (1995) - In the same basement as Slater (1939) and also in a rubbish pile at the same house.

· O’Donnell and McCutchen (2008) – Found under a rock.

· Leonard & Leonard (1998) and WDFW WSDM database- Found under natural and artificial surface debris such as logs, rocks, woody debris and a metal sign.

· R. Weaver (Unpubl. Data) – Four snakes found on Highway 821 in Yakima Canyon.

· L. Hallock (Unpubl. Data) - Five adult Contia observed at Yakima Sportsman State Park, Yakima County in 2007 within a moist decaying log; they would not have been detected if the log did not fall apart while being turned

Egg laying habitat has been described only once for Contia from a site in Corvallis, Benton County, Oregon (Brodie et al. 1969). The habitat consisted of an exposed, grass-covered, southern slope bordered on the south by cultivated fields and on the north by an oak (Quercus garryana) knoll. The five Contia clutches found were in cracks in rock outcrops with little soil, 6-12 inches (15.24-30.48 cm) below the surface. Hatchlings were found most often by Ovaska and Engelstoft (2008) on a south-facing talus slope at their Saltspring Island site, suggesting that this habitat might be used for egg incubation. 
The species tolerates some level of human habitat disturbance (Cook 1960, Engelstoft and Ovaska 2000a, Hoyer et al. 2006). Cook (1960) suggested that Contia responded positively to human activity in suburban areas of 1960s California and botanical gardens in some areas of Oregon. At that time, at least one Contia population was known to occur in a backyard and vacant lot in the center of the town of Castro Valley, a suburb of Oakland within two blocks of supermarkets, motels, housing developments and a super highway (U.S. 50). On the Gulf Islands (British Columbia, Canada), habitats were highly fragmented by residential development, hay fields, small-scale forestry and natural forest openings on exposed bedrock (Engelstoft and Ovaska 2000a). Until recently, the only specimens known from western Washington were found in the basement and rubbish pile of a home on the northern portion of Gravelly Lake, Pierce County in 1939, 1945 and 1949 (Slater 1939 and collection catalogue of the Slater Museum of Natural History, University of Puget Sound as reported in Leonard and Leonard 1998). 
Based on what is known about Contia habitat, it is easy to speculate that some human habitat alterations such as creating clearings in forested areas, adding rock features, and regular watering to maintain landscape plants, might enhance habitat for Contia and its main prey species of slugs (Ovaska and Engelstoft 2008). These benefits must be balanced with other issues associated with human caused habitat fragmentation, alteration, and other impacts from living in association with humans (see discussion under threats). Cook (1960) indicates a population in the vicinity of Stanford Campus (Palo Alto, California) declined sometime after the 1920s with speculation that use of artesian wells, changes in vegetation, and heavy pressure of civilization caused the decline. Most concerning is the apparent extirpation of the species in the Puget Sound area. 

 Ecological Considerations
The population ecology of Contia is poorly known throughout the species range due to the difficulties associated with studying small, semi-fossorial, cryptic species (Cook 1960 and Leonard and Ovaska 1998).  
Distribution in Western Washington may be limited by suitable egg incubation sites (nest sites) for the eggs. Loss of prairie habitat in the Puget Sound area may be linked with the apparent extirpation of all egg-laying reptiles with the exception of the Western Fence Lizard (Sceloporus occidentalis) (Leonard and Hallock 1997). Remaining Western Fence Lizard populations are now known only from the Puget Sound shore-line including island beaches (McAllister 1995).
IV. Conservation
Threats to Species
The Recovery Strategy for the Sharp-tailed Snake (Contia tenuis) in British Columbia provides a description of threats associated with expanding urbanization including 1) habitat loss, 2) habitat fragmentation, 3) habitat degradation such as introduced invasive plants, 4) road mortality and inadvertent mortality such as by lawn-mowing, 5) predation by domestic or feral animals, 6) use of pesticides, especially molluscides, and herbicides, and 7) persecution (The Sharp-tailed Snake Recovery Team 2008). The apparently low population densities and restricted distribution are also factors (Engelstoft & Ovaska 2004, Ovaska and Engelstoft 2008). On the Gulf Islands, all occurrences are on private lands where legal habitat protection requirements are largely lacking (Ovaska and Engelstoft 2008). Although the species can tolerate some degree of disturbance and can coexist with humans, intensified urban development associated with an expanding human population threatens its survival (Engelstoft and Ovaska 2004, Ovaska and Engelstoft 2008) as perhaps demonstrated by the apparent extirpation of the species in the Puget Sound area.
Threats have not been identified or studied on managed public lands in the United States. The following broad guidelines are based on life history and habitat information known for Contia. The following activities have the potential to cause harm by altering habitat and microhabitat features important to Contia and slugs, its main prey species. These include activities that 1) alter moisture regimes, 2) remove rock, 3) remove down woody debris, 4) kill slugs, 5) alter rocky areas by destroying or filling interstitial spaces between rocks, 6) crush snakes under cover objects or subterranean interstitial spaces, 7) destroy subterranean interstitial spaces, 8) fragment habitat and 9) alter riparian areas. 
Timber harvest, fire and livestock grazing are complex disturbances that could be potential threats to this snake. The effects of specific activities are largely unknown as these topics have not been addressed in the literature. The significance of forested habitat for this species is not understood (Engelstoft 2007a). Contia are generally found on forest edges and clearings (Engelstoft and Ovaska 2007). Human-made clearings were ranked lower in the habitat suitability assessments used in British Columbia (Engelstoft et al. 2002, Engelstoft and Ovaska 2007). It is easy to speculate that crushing and filling of interstitial subterranean spaces by heavy equipment used during timber harvest is a potential threat to the species and its fossorial habitat. Fire may or may not be a threat to this species depending on conditions at the time of the fire, time of year when the fire occurs, habitat and microhabitat features at the fire site and so forth. Again, one can speculate that the semi-fossorial habits of the snake may protect it from the direct effects of fire in some cases. On the other hand, loss of surface woody debris microhabitats may render the habitat unsuitable. Intense fires would remove over-story canopy. This could increase temperatures, reduce leaf litter and reduce future woody debris. Livestock may crush snakes under surface objects or in subterranean burrows and alter vegetation. 
Riparian habitat widths may be an issue for this species as well. Contia have been found four times on roads in the Yakima Canyon (R. Weaver observations in the WDFW WSDM database). The road runs adjacent to the river. In the areas where the snakes were found, the riparian zone is narrow. 

No information is available on the possible impact that climate change might have on the species. Altered spring and autumn moisture and temperature regimes have the potential to impact Sharp-tailed Snake or slug populations, the main prey species.
Conservation Status
The species is apparently abundant and not of conservation concern in the southern part of its range. Moving north in Washington and British Columbia, the species becomes more and more rare, and less well-distributed.  Washington is the only state where the species has special status. It is considered vulnerable based on having only 13 widely disjunct areas where the species occurs or was known to occur. It is also vulnerable because so little is known about the species in Washington. All published information is from field observations; no studies have been conducted.  

Human habitat alterations in urban areas have likely reduced habitat, in some cases, extirpating the species. There have not been wide-spread distribution surveys in Washington, nor have any specific studies looking at federal land management effects on this species been conducted.   

Known Management Approaches
There are no studies addressing management actions taken directly to maintain or benefit the Sharp-tailed Snake. 
Management Considerations
Owing to the lack of information on species distribution and abundance, the main management consideration is to locate possible undiscovered populations especially those that may occur outside the areas where the species is known to be extant. If it turns out the species is more common, as was found in Oregon (Hoyer et al. 2006), then additional conservation actions may not be warranted beyond basic habitat maintenance on USDA Forest Service and BLM public lands where the species occurs. 
For actions that may occur within the known extant sites (or newly discovered locations) the following actions could be considered in order to help provide for the persistence of that population:  
· As the species is typically found on forest edges and openings (Engelstoft and Ovaska 2007, Engelstoft 2007b), leaving rocks and down woody debris in these habitats is especially important. Flat rocks on the surface may be particularly significant (Engelstoft and Ovaska 2007, Engelstoft 2007b). Logs in the later stages of decay, that will retain moisture seasonally and have interstitial spaces, may also be particularly significant for this species. 
· Avoid spraying herbicides or pesticides in the general area of occupancy.  Current knowledge about Sharp-tailed Snakes suggest they are relatively sedentary and occupy small patches (from <1 ha to 30 ha.).

· Limit large equipment use in occupied areas, to reduce the potential for log and rock crushing and direct mortality. 

· Maintain riparian vegetation in occupied areas to retain moisture regimes and provide habitat and connectivity linkages.  In Washington, Contia occurs in some shrub-steppe habitats. Based on what little is known, the species appears to be found associated with treed riparian areas (Taneum and Umtanum creeks). 
V. Inventory, Monitoring and Research Opportunities

The Sharp-tailed Snake Recovery Team (2008) identified general knowledge gaps for species recovery in British Columbia including: 
· Habitat availability and assessment

· Distribution and area of occupancy

· Habitat requirements and critical habitat descriptions

· Life history and movements

· Population genetics 

The most outstanding knowledge gap for Forest Service and BLM lands in Washington is the actual distribution of the species. Little of what is known about the species explains its rarity. It is unknown whether Contia are truly rare and patchy in occurrence similar to the species distribution in British Columbia or if they are under-surveyed and more common similar to the species distribution in Oregon (Hoyer 2006). As Hoyer (2006) points out, perceived rarity of secretive species can result in the species becoming a target for conservation resources at the expense of species in greater need. Therefore, the first priority is to gather more information on the status and distribution of Contia in Washington to determine what resources should be allotted to the conservation of this species on federal lands.

Finding secretive snakes is notoriously difficult. Kery (2002) used a model with five years of field data on three snake species in Europe, to demonstrate that it would require 12-34 visits before assuming with 95% probability that a site was unoccupied by even a small population of the three species. Probability of detection for all three species was heavily influenced by an index of population size, and also varied across months, habitat types and from year to year. He does not, however, suggest that more limited inventories are useless as a basis for the conservation of a species, only that it is important to recognize their limits. Further he suggests, for elusive species such as snakes, inventories should be viewed exclusively as providing information on presence and not to infer absence. Kery (2002) recommends that if a species is known to occur historically and the habitat is still suitable, the assumption should be that the site is still occupied. 
Fitch (1992) found that over twelve-years of survey on an area of several hundred hectares, each of 16 snake species differed in probability of capture by three different methods. Similar findings are reported by Gibbons et al. (1997) regarding the perceptions of herpetofaunal species abundance, distribution and diversity at the US Department of Energy’s (DOE) Savannah River Site National Environmental Research Park (SRS-NERP).

The habits of Contia make detection inconsistent even at sites where the snake is known to occur (Engelstoft 2007a). Detection of Contia under artificial cover boards placed at Heals Rifle Range on South Pender Island, BC, Canada, took 15 inspections to find 50% of the known Sharp-tailed Snakes at the study area. It took 24 checks to reach 80%. A site 50 m uphill was checked 42 times before a Sharp-tailed Snake was found under cover boards in place for 1001 days. Detection at each cover board differed. A sharp-tailed snake was found on the first check for one cover board but a second board 8 m away required 42 visits before a Sharp-tailed Snake was found.
The above present obvious challenges for state-wide inventory work. Because of this, a two-tiered strategy is recommended that includes 1) outreach to government agencies, conservation groups, land managers and the public to gather information on occurrences from new areas and 2) habitat assessments following Engelstoft (2007b) in the vicinity of known occurrences to locate possible sites for inventory. 

Outreach to acquire new Washington occurrences
Engelstoft and Ovaska (2004) were successful in efforts to educate residents on the Gulf Islands about Sharp-tailed Snakes (see also Ovaska and Engelstoft 2008). These efforts resulted in the identification of new sites, new life history information, and habitat stewardship. Stewardship efforts in British Columbia include multi-media presentations to gardening, natural history and conservation groups in areas with Contia habitat to increase awareness of the species and provide information on identification. They have also organized volunteer groups (in this case landowners) to check artificial cover objects in areas identified as having suitable habitat for Contia. This type of targeted approach is recommended for the Columbia Gorge National Scenic Area and other more developed or urban areas.
Hoyer et al. (2006) was able to compile a large number of observation and museum records that had not previously been located. Similar efforts took place in the 1990s in Washington. McAllister (1995) and Dvornich et al. (1997) compiled sight and museum records. These records are included in the WDFW WSDM database, Olympia, Washington. As of this assessment, the database contains 49 records from 28 sites greater than 1 km apart. Contia observations in the Fauna database include 3 additional Washington records with one new site for the Wenas area. No attribute data was associated with the record received by the Washington Natural Heritage Program and this is needed before the observation can be included with the other Washington records. Two additional sight records were included as a footnote in Leonard and Leonard (1998) of two Contia observations by J.W. Slipp (now deceased) between mid-1950s and 1970 “at Holyroyd gravel pit at the rim of Chambers Creek canyon, across from the cemetery.” Robert Weaver, a graduate student at Washington State University, has on-going inventory work in the Yakima Canyon where he continues to capture Sharp-tailed Snakes and has also found them in three locations in the Panther Creek drainage (Skamania County) in 2007 and at five locations off Highway 10 near Thorp in 2008. The author found a Sharp-tailed Snake dead on Highway 141 approximately 2 km northwest of Trout Lake on August 6, 2009. In total, there are approximately 32-33 sites that occur greater than1 km apart documented for Washington (See Appendix for maps showing these locations).
It is recommended that all Sharp-tailed Snake observations are submitted to a centralized database. Because the majority of Washington observations are already kept in the Washington Department of Fish and Wildlife (WDFW) Wildlife Survey & Data Management Database (WSDM) (Olympia, Washington), it is recommended that this be the data repository. The WDFW and Washington Natural Heritage Program have been working together to populate element occurrences in the database that would also include this information. 
Other efforts to get information on Washington’s rare and declining species are already in place. Individuals obtaining a WDFW Scientific Research Permit are encouraged to share their findings and required to share information about any snakes they collect. Efforts have been made to encourage state and federal agencies to share any observations they find with the WDFW WSDM state database. The on-line Washington Herp Atlas provides outreach to the public and encourages reporting amphibian and reptile observations. The discovery of the Sharp-tailed Snake on Orcas Island was shared with WDFW because of the account in the Washington Herp Atlas (D. McCutchen, pers. comm.). 
Further efforts, including Citizen Science outreach, are ideal for this species because identification is easy to confirm based on the unique spine-tipped scale and black and white banding on the ventral surface. Canadian efforts using volunteers to report Sharp-tailed Snake observations from private residences, including checking artificial cover boards, have been successful in finding new occurrences and gathering information on known populations (Engelstoft and Ovaska 2004, Ovaska and Engelstoft 2008). 
Finally, if new occurrences are found on BLM or FS lands, the local agency wildlife biologist should be notified.

Inventory and monitoring of known Washington occurrences
C. Engelstoft and K. Ovsaka (various technical reports listed in the references section) of British Columbia, Canada, have provided the most information regarding methods used to locate new sites and gather information about known populations. It is recommended that anyone starting inventory or monitoring work on Contia review these works.
The following is a summary of habitat suitability assessment and inventory methods used at Gulf Island sites (British Columbia, Canada) (Engelstoft et al. 2002 and Engelstoft and Ovaska 2007). The methods include:
· Delineate polygons of southern-facing forest openings using aerial photos and topographic maps 

· Conduct on-the-ground evaluation of selected polygons for habitat suitability features

· Well developed three –dimensional substrate provided by talus, rocks, and coarse woody debris (layers of small [<30 diameter] flat rocks are ideal)

· Close proximity of sheltering-thermoregulation sites to foraging areas

· Natural openings are more suitable than human created 

· Rank sites as high, medium or low habitat suitability

· Conduct initial low to medium effort searches using natural cover objects

· Place artificial cover boards for on-going survey and monitoring 

· Repeat searches as needed to confirm presence

· Avoid unnecessary disturbance to habitat, natural cover objects and rare plants

Engelstoft et al. (2002) and Engelstoft and Ovaska (2007) include aerial photos of Contia habitat in forested openings. Engelstoft et al. (2002) includes photos of habitats assessed as high, medium and low suitability for Contia.

Engelstoft and Ovaska (2000b) found artificial cover-objects to be an efficient method for locating and recapturing Contia. In comparing three different materials, they found 67% capture of Contia occurred under asphalt roofing, 28% under tin roofing and 5% under plywood. Equally significant, most captures under both artificial and natural cover-objects occurred from March to early June and late September to early November.  Engelstoft and Ovaska (2000b) speculate that heat-conductivity of the asphalt roofing and tin roofing materials are attractive to Contia in cool spring and fall conditions. The paucity of suitable natural thermoregulation sites on North Pender Island may also contribute to the attractiveness of artificial cover objects. Thus any inventory work using artificial cover objects should take into consideration local site conditions. Artificial cover objects also greatly reduce the risks of mortality (as compared with traps) and can be checked when convenient or can be left unattended (Fitch 1992).

In Washington, survey timing should coincide with the wet-cool periods of spring and fall. In Western Washington these will be similar to the March to early June and late September to November periods identified in British Columbia. East of the Cascade Crest and in the Columbia Gorge, activity may be slightly later (April) and end earlier depending on site precipitation levels and temperatures. 

The black and white pattern on the chin is unique for each individual snake and can be used to track individuals (Engelstoft 2007a). The amount and pattern of red blotches on ventral tail surface can be used to verify individual identification along with scars.
VI. Adaptive Management

This conservation assessment should be revised when significant information becomes available on the current distribution and status of Contia in Washington.
VII. Acknowledgements

The Interagency Special Status/Sensitive Species Program (ISSSSP) provided funding. 
Chuti Fiedler (USDS Forest Service) transferred the contract to the Washington Natural Heritage Program and provided Sharp-tailed Snake Information from the Fauna database. Lindsey Koepke (Assistant Information Manager, Oregon Natural Heritage Information Center Portland, OR) provided a PDF report and Excel file with Sharp-tailed Snake point observations from the PODS database. Robert Weaver (graduate student, Washington State University) provided Washington observations of Sharp-tailed Snakes not included in the WDFW WSDM database. John Gamon (Washington Natural Heritage Program [WNHP], Department of Natural Resources [WDNR], Olympia, Washington) provided initial review. Jack McMillen (WNHP, WDNR, Olympia, Washington) provided GIS support. Kelly McAllister, Tom Owens, Lori Salzer and others of the Wildlife Resource Data System section of the Washington Department of Fish and Wildlife (WDFW) are the principle staff responsible for the creation of the reptile and amphibian database and for ongoing database development. L. Salzer provided permission for the Sharp-tailed Snake database points to be reproduced in this report. The database information, and the distribution maps, included in this report rely on information shared with WDFW by various museums and individual biologists.
Biologists responsible for the Washington Sharp-tailed Snake observations represented in this report include D. Anderson (WDFW), R. Bailey (University of Michigan [UM] Museum of Zoology), M. Brady (WDFW), D. Darda (Central Washington University [CWU]), P. Dumas (CWU), L. Hallock (WNHP, Dept. of Natural Resources), G. Lentz (WA State Parks), W.P. Leonard (WA Dept. of Transportation), L. Logie (WDFW), D. McCutchen (San Juan County Land Bank), B. Moon, D. Morrison, J. Owens, S. Piper (US Forest Service), M. Pirkey, F. Slavens (Woodland Park Zoo, WDFW), M. Teske (WDFW), J. Slater (Slater Museum), L. Vitt (Slater Museum), E. Wagner (UM), R. Weaver (CWU), D. Withers & R. Weaver (CWU), and S. Zimmerman (WDFW). 
All of the following people kindly provided technical reports and publications: Christian Engelsoft (Alula Biological Consulting, B.C., Canada), Marilyn Fuchs (Environmental Conservation Specialist, Planning, Resource Management and Development, Capital Regional District - Regional Parks, Victoria BC), Marc Hayes (Washington Department of Fish and Wildlife, Olympia, Washington), Kari Nelson (kari.nelson@gov.bc.ca), Dede Olson (USFS PNW Research Station, Corvallis, Oregon), Andrea Schiller (Department of National Defense/ Pacific Forestry Center, Canada), Gary Shugart (Collections Manager, Slater Museum of Natural History, University of Puget Sound, Tacoma), and Margaret Wead (Savannah River Ecology Lab, Savannah River Site, Aiken, SC). 
VIII. References Cited
Barid, S.F. and Girard, C. 1852. Description of some new species of reptiles collected by 
the U.S. exploring expedition under the command of Captain Charles Wilkes. 
U.S.N. Proceedings of the Academy of Natural Sciences, Philadelphia 6:176.

Britt, E.J., A.J. Clark, and A.F. Bennett. 2009. Dental morphologies in garter snakes 
(Thamnophis) and their connection to dietary preferences. Journal of Herpetology 
43(2):252-259. 

Brodie, E.D., Jr., R.A. Nussbaum and R.M. Storm. 1969. An egg-laying aggregation of 
five species of Oregon reptiles. Herpetologica 25(3):223-227.

Carl, G.C. 1950. The Sharp-tailed Snake in British Columbia. Herpetologica 6(5): 116.

Cook, S.F. 1960. On the occurrence and life history of Contia tenuis. Herpetologica 16: 
163-73.

Darling, D. 1947. Northwestern herpetology contributions. Herpetologica 4: 28.

Dvornich, K. M., K. R. McAllister and K. B. Aubry. 1997. Amphibians and Reptiles of 
Washington State: Location Data and Predicted Distributions, Volume 2 in 
Washington State Gap Analysis - Final Report, (K.M. Cassidy, C.E. Grue, M.R. 
Smith and K.M. Dvornich, eds.), Washington Cooperative Fish and Wildlife 
Research Unit, University of Washington, Seattle, 146 pp.

Engelstoft, C. 2007a. Sharp-tailed Snake survey in Brooks Point, Mount Work, Mill Hill 
and Lone Tree Hill Regional Parks, 2007. Report prepared for Jennifer Psyllakis, 
CRD Parks. 19 pp. + appendices. 
Engelstoft, C. 2007b. Sharp-tailed Snake Inventory and Population Monitoring on DND, 
NRC, and Parks Canada Properties on Southern Vancouver Island on Southern 
Gulf Island. Report prepared for Andrea Schiller, Natural Resources Canada and 
Department of Natural Defence. Unpubl. Report. 66 pp. 

Engelstoft, C. and F. Mogensen. 2008. Sharp-tailed Snake surveys in Brooks Point, 
Mount Work, Mille Hill Thetis Lake and Francis/King Regional Parks, 2008. 
Report prepared fro Marilyn Fuchs, CRD Parks, Victoria BC. 19 pp. + 
appendices.

Engelstoft, C. and K. Ovaska. 2000a. Natural History of the Sharp-tailed Snake, Contia 
tenuis, on the Gulf Islands, British Columbia. Proceedings of a conference on the 
biology and management of species and habitats at risk, Kamloops, B.C., 15-19 
Feb., 1999. Volume Once. B.C. Ministry of Environment, Lands and Parks, 
Victoria, B.C. and University College of the Cariboo, Kamloops, B.C. 490 pp. 

Engelstoft, C. and K. Ovaska. 2000b. Artificial cover-objects as a method for sampling 
snakes (Contia tenuis and Thamnophis spp.) in British Columbia. Northwestern 
Naturalist 81(1): 35-43.
Engelstoft, C. and K. Ovaska. 2004. Habitat restoration for the endangered Sharp-tailed 
Snake. In T. Hooper, editor. 2004. Proceedings of the Species at Risk 2004 
Pathways to Recovery Conference. March 2-6, 2004. Victoria, B.C. Species at 
Risk 2004 Pathways to Recovery Conference Organizing Committee, Victoria, 
B.C.
Engelstoft, C. and K. Ovaska. 2007. Sharp-tailed Snake surveys on DND, NRC, and 
Parks Canada Properties on Southern Vancouver Island and Gulf Islands, 2007-
2008. Submitted to Natural Resources Canada and the Department of National 
Defense. (Contact Andrea Schiller). 45 pp. 

Engelstoft, C., L. Sopuck, and K. Ovaska. 2002. Assessment of Sharp-tailed Snake 
habitats in the proposed Gulf Islands National Park – Phase 1. Final Report. 
Available from Parks Canada, Victoria Office (contact Brian Reader). Unpubl. 
Report. 40 pp.
Feldman, C.R. and G.S. Spicer. 2002. Mitochondrial variation in Sharp-tailed Snakes 
(Contia tenuis): Evidence of a cryptic species. Journal of Herpetology 36(4):648-
655.

Feldman, C.R. and G.S. Spicer. 2006. Comparative phylogeography of woodland reptiles 
in California: repeated patterns of cladogenesis and population expansion. 
Molecular Ecology (2006) 15: 2201-2222.

Fitch, H.S. 1992. Methods of sampling snake populations and their relative success. 
Herpetological Review 23(1): 17-19.

Flynt, A.W. 1962. Contia tenuis discovered east of the Cascade Mountains. Occasional 
Papers of the Department of Biology, University of Puget Sound. Volume 21: 
207.

Gibbons, J.W., V.J. Burke, J.E. Lovich, R.D. Semlitsch, T.D. Tuberville, J.R. Bodie, 
Greene, P.H. Niewiarowski, H.H. Whiteman, D.E. Scott, J.H.K. Pechmann, C.R. 
Harrison, S.H. Bennett, J. D. Krenz, M.S. Mills, K.A. Buhlmann, J.R. Lee, R.A. 
Seigel, A.D. Tucker, T.M. Mills, T. Lamb, M.E. Dorcas, N.B. Frazer, J.D. 
Congdon, M. H. Smith, D.H. Nelson, M.B. Dietsch, H.G. Hanlin, J.A. Ott, and 
D.J. Karapatakis. 1997. Perceptions of species abundance, distribution, and 
diversity: lessons from four decades of sampling on a government-managed 
reserve. Environmental Management 21:259-268.

Greene, 1997. Snakes: The Evolution of Mystery in Nature, University of California 
Press, Berkeley, CA. 351pp

Hoyer, R.F. 2001. Discovery of a probable new species in the genus Contia. 
Northwestern Naturalist 82:116-122. 

Hoyer, R.F., R.P. O’Donnell and R.T. Mason. 2006. Current distribution and status of 
sharp-tailed snakes (Contia tenuis) in Oregon. Northwestern Naturalist 87: 195-
202.

Johnson, M.L. 1995. Reptiles of the State of Washington (1954). Northwest Fauna 3:3-
80.
Kery, M. 2002. Inferring the absence of a species – a case study of snakes. Journal of 
Wildlife Management 66(2)330-338.
Leonard, W.P and L.A. Hallock. 1997. Herpetofauna of South Puget Sound Prairie 
Landscape. In Dunn, PV. And K. Ewing Eds. Ecology and Conservation of the 
South Puget Sound Prairie Landscape. The Nature Conservancy, WA.

Leonard, W.P. and M. A. Leonard. 1998. Occurrence of the Sharptail Snake (Contia 
tenuis) at Trout Lake, Klickitat County, Washington. Northwestern Naturalist 
79:75-76.

Leonard, W.P. and K. Ovaska. 1998. Conia, C. tenuis. Catalogue of American 
Amphibians and Reptiles. Society for the Study of Amphibians and Reptiles. 

Leonard, W.P., D.M. Darda and K.R. McAllister. 1996. Aggregations of Sharptail Snakes 
(Contia tenuis) on the east slope of the Cascade Range in Washington State. 
Northwestern Naturalist 77: 47-49. 

Matsuda, B., D. Green and P. Gregory. 2007. Amphibians and Reptiles of British 
Columbia. University of Washington Press. 272 pp.

McAllister, K. R. 1995 Distribution of Amphibians and Reptiles in Washington State. 
Northwest Fauna Occasional Monographs on Vertebrate Natural History, 
Number 3. Society of Northwestern Vertebrate Biology.

Morey, S. “California Wildlife Habitat Relationships System: R049, Sharp-tailed Snake, 
Contia tenuis (On-line). Accessed July 2009 at 
http://www.dfg.ca.gov/whdab/R049.html.
Nussbaum, R. A., E. D. Brodie, Jr., and R.M. Storm. 1983. Amphibians and Reptiles of 
the Pacific Northwest. University of Idaho Press, Moscow, Idaho. 332 pp. 

O’Donnell, R.P. and D. McCutchen. 2008. A Sharp-tailed Snake (Contia tenuis) in the 
San Juan Islands: Western Washington’s first record in 58 years. Northwestern 
Naturalist 89:107-109.
Ovaska, K.E. and C. Engelstoft. 2008. Conservation of the Sharp-tailed Snake (Contia 
tenuis) in urban areas in the Gulf Islands, British Columbia, Canada. In Mitchell, 
J., R. Jung Brown and B. Bartholomew Editors. 2008. Urban Herpetology. 
Herpetological Conservation 3:557-564. Society for the Study of Amphibians and 
Reptiles. Salt Lake City. 
Sharp-tailed Snake Recovery Team. 2008. Recovery Strategy for the Sharp-tailed Snake 
(Contia tenuis) in British Columbia. Prepared for the B.C. Ministry of 
Environment, Victorica, BC. 27 pp. 

Slater, J.R. 1939. Contia tenuis rediscovered in Washington. Occasional papers, 
Department of Biology, College of Puget Sound 3(1-5): 5.

Spalding, D.J. 1993. Status of the Sharp-tailed Snake in British Columbia. Wildlife 
Branch, Ministry of Environment, Lands and Parks. Wildlife Working Report No. 
WR-57. 9 pp.

Stebbins. R. C. 2003. A Field Guide to Western Reptiles and Amphibians, 3rd Edition. 
The Peterson Field Guide Series. Houghton Mifflin Company, Boston. 533 pp.
Storm, R.M. and W. P. Leonard, W.P. (Coordinating Editors). 1995. Reptiles of 
Washington and Oregon. Seattle Audubon Society The Trailside Series, Seattle, 
Washington. 176 pp. 

Tanner, W.W. 1967. Contia tenuis Baird and Girard in Continental British Columbia, 
Canada. Herpetologica 23(4): 323.
Washington Department of Fish and Wildlife (WDFW), Wildlife Program, Wildlife 
Survey & Data Management Database (WSDM), Olympia, Washington. 
Amphibian and Reptile data manager: Lori Salzer: salzeljs@dfw.wa.gov or 360-
902-2482
Zweifel, R.G. 1954. Adaptation to feeding in the snake Contia tenuis. Copeia 1954(4): 
2999-300. 

Additional Sharp-tailed Snake publications
Cunningham, J.D. High elevation records of Contia tenuis. Herptologica 18(2):133-134.
Hander, R.W. and B. Thomason. 1991. Contia tenuis. Predation. Herpetological Review 
22(2):60-61.
Leonard, W.P. and R.C. Stebbins. 1999. Observations of antipredator tactics of the 
Sharp-tailed Snake (Contia tenuis). Northwestern Naturalist 80(2):74-77.

Ovaska, K.E. and C. Engelstoft. 1999. Contia tenuis. Defensive behavior. Herpetological 
Review 30: in press
Pimentel, R.A. 1958. Southern occurrence of the Sharp-tailed Snake in a unique 
community. Herpetologica 14(3):169-170.
Slater, J.R. 1963 b. Distribution of Washington reptiles. Occasional papers, 
Department of Biology, College of Puget Sound 24:212-233. 

Slater, J.R. and W.C. Brown. 1941. Island records of amphibians and reptiles for 
Washington. Occasional Papers Department of Biology College of Puget Sound 
13:74-77.

Weaver, R.E. and D.M. Darda. 2004. The distribution, abundance, and life history of the 
ring-necked snake (Diadophis punctatus) and sharp-tailed snake (Contia tenuis) 
within the Yakima River Basin of Kittitas and Yakima Counties. Presentation 
abstract. Northwestern Naturalist 85:92. 

Wilkinson, S.F., P.T. Gregory, C. Engelstoft, and K.J. Nelson. 2007. The Rumsfeld 
Paradigm: knowns and unknowns in characterizing habitats used by the 
endangered Sharp-tailed Snake, Contia tenuis, in southwestern British Columbia. 
Canadian Field-Naturalist 121(2):142-149.
Additional reports available from Canadian sources 
Committee on the Status of Endangered Wildlife in Canada (COSEWIC). 1999. 
COSEWIC status report on Sharp-tailed Snake, Contia tenuis (Barid & Girard, 
1852). Originally prepared by K. Ovaska and C. Engelstoft. COSEWIC, Hull, 
QC.
Engelstoft,C. 2002. Sharp-tailed Snake inventory and habitat assessment along the 
Galloping Goose Regional Trail, km 18-38, in the District of Metchosin. 12 pp. + 
appendices.

Engelstoft,C. 2004. Sharp-tailed Snake habitat assessment and survey on Coast Guard, 
DND and Parks Canada properties in the Capital Region, BC. Available from 
Parks Canada, Victoria (contact Brian Reader). 40 pp. 

Engelstoft, C. and K. Ovaska. 1996. Sharp-tailed snake inventory within the coastal 
Douglas-fir biogeoclimatic zone, June-November 1996: final report/ prepared by 
Christian Engelstoft and Kristiina Ovaska, Alula Biological Consulting. Forest 
Renewal BC., British Columbia. Ministry of Environment, Lands and Parks. 
Alula Biological Consulting. 
Engelstoft, C. and K. Ovaska. 1997. Sharp-tailed snake study on the Gulf Islands and 
southeastern Vancouver Island, March-November 1997; final report/prepared by 
Christian Engelstoft and Kristiina Ovaska, Alula Biological Consulting. Forest 
Renewal BC., British Columbia. Ministry of Environment, Lands and Parks. 
Alula Biological Consulting. 
Engelstoft, C. and K. Ovaska. 1998. Sharp-tailed snake study on the Gulf Islands and 
southeastern Vancouver Island, March-November 1998: final report/prepared by 
Christian Engelstoft and Kristiina Ovaska, Alula Biological Consulting. Forest 
Renewal BC., British Columbia. Ministry of Environment, Lands and Parks. 
Alula Biological Consulting. 

Engelstoft, C. and K. Ovaska. 2005. Habitat restoration for the endangered Sharp-tailed 
Snake. In T.D. Hooper, editor. Proceedings of the Species at Risk 2004 Pathways 
to Recovery Conference. March 2-6, 2004, Victoria, B.C. Species at Risk 2004 
Pathways to Recovery Conference Organizing Committee, Victoria, B.C. 

Engelstoft, C. and K. Ovaska. 2005. Sharp-tailed Snake stewardship initiative. In T.D. 
Hooper, editor. Proceedings of the Species at Risk 2004 Pathways to Recovery 
Conference. March 2-6, 2004, Victoria, B.C. Species at Risk 2004 Pathways to 
Recovery Conference Organizing Committee, Victoria, B.C. 
Govindarajulu, P.P., L.A. Isaac, C. Engelstoft, and K. Ovaska. In prep. Estimating life-
history parameters of an elusive endangered snake: Sharp-tailed Snake, Contia 
tenuis. 

Personal Communications

William P. Leonard

Washington Department of Transportation

Olympia, Washington

LeonardB@wsdot.wa.gov
Doug McCutchen

San Juan County Land Bank

350 Court Street #6,

Friday Harbor, Washington 98250

dougm@rockisland.com
Robert E. Weaver
Ph.D. Candidate
School of Biological Sciences
Eastlick Hall, 283
Washington State University
Pullman, WA 99163
509-901-3460

weaverr@wsu.edu

Appendix

Observation locations of Sharp-tailed Snake (Contia tenuis) in Washington 

as represented in the Washington Department of Fish and Wildlife WSDM database (Accessed July 30, 2009)

Sharp-tailed Snake observations are represented by orange squares.
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Turtle Mountain, Orcas Island, San Juan County.

(Observation April 6, 2007)
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Gravelly Lake, Pierce County

(Observations1939, 1945, 1949)

Circle represents approximate location of report in Leonard and Leonard 1998.

(Last reported observation in early 1970s)
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Leavenworth area, Chelan County

(Observation years 1994, 2006, 2008)
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Cle Elum area, Kittitas County

(Observations in 1968, 1977, 1978, 1990, 1994 and 1997)
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Taneum Creek, Kittitas

(Observations in 2000, 2003)
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Thorp area, Kittitas Count

(Observations in 1973, 2004, 2007)

R. Weaver (pers. comm. 2009) found five snakes in this same area in June 2008.

[image: image7.jpg]



Yakima Canyon, Kittitas County

(Observations in 1975, 2003, 2004)

R. Weaver (pers. comm. 2009) has ongoing inventory in this area and has observed additional specimens not included here
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Yakima Sportsman State Park and Terrace Heights area, Yakima Canyon

(Observations in 2002, 2003, 2006)
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Trout Lake area, Klickitat County

(Observations in1998, 2001, 2004)

Orange circle represents Sharp-tailed Snake found dead on road August 6, 2009 by

 L. Hallock (unpubl. data).
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Canyon Creek, Klickitat County

(Observation in 1992)
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Lyle area, Klickitat County

(Observations in 1961, 1974, 1994)
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Wind River area, Bear Creek, Skamania County

(Observation in 1998)

R. Weaver (pers. comm. 2009) found 6 specimens in the Panther Creek drainage (approx. 3 km NW of Bear Creek) in May 2007.
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