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Scientific Name: Cicindela hirticollis siuslawensis (Graves 1988)
Common Name(s): Siuslaw Sand Tiger Beetle; Siuslaw Hairy-necked Tiger Beetle; Northwest Hairy-necked Tiger Beetle 
Phylum: Arthropoda
Class: Insecta
Order: Coleoptera
Suborder: Adephaga
Family: Carabidae (ITIS 2017); Cicindelidae (NatureServe 2017) 
Conservation Status:
Global Status: G5T1T2 (last reviewed 27 January 2005)
National Status (United States): N1N2 (27 January 2005)
(NatureServe 2017)
State Statuses: S1S2 (Oregon) (ORBIC 2016), S1 (Washington) (WNHP 2017)
Federal Status (United States): None (ORBIC 2016)
IUCN Red List: Not yet assessed (IUCN 2017)

Taxonomic Note: 
Cicindela. h. siuslawensis is currently recognized as a valid subspecies (Person et al. 2015; ITIS 2017). However, in regard to subspecies and morphological variants, Pearson et al. (2015) notes that “A continent-wide study of Hairy-necked Tiger Beetle mitochondrial DNA did not strongly support the validity of any of the named subspecies; however, western populations of the species did exhibit some genetic differentiation.” 

Technical Description: 
Adult: Tiger beetles (Cicindelinae) can be distinguished from other closely-related beetles in the suborder Adephaga (which also includes the families Carabidae, Dytiscidae, Gyrinidae, and Haliplidae) by several characteristics. In adults, these include long and sickle-shaped mandibles with simple teeth arranged on their inner side, a molar-like tooth on the inner base, 11-segmented long and thin antennae, a long body with eyes and head together wider than the thorax, and long, thin legs good for running. A key to tiger beetles of North America and Canada can be found in Pearson et al. (2015).
The nominate species, Cicindela hirticollis, is 10-15 mm in length and in comparison to other tiger beetles has a bulkier body with shorter legs (Pearson et al. 2015). Dorsal coloration is generally brown to reddish brown. Diagnostic features that are shared among C. hirticollis subspecies include large tufts of long, white hairs on the sides of their thoraxes and a front maculation that approximates the shape of a capital letter G with a forward hook on its bottom end (Pearson et al. 2015). Cicindela h. siuslawensis is brownish-green to brown with thin maculations, and the tail of the front maculation is reduced or absent (Pearson et al. 2015). Cicindela hirticollis subspecies in the western United States are more distinct and separated from each other than those in the eastern United States due to isolation by geographical features such as deserts, rivers, and mountains (Pearson et al. 2015). 
Similar species: C. hirticollis may be confused with C. repanda (bronzed tiger beetle); however, C. repanda does not have a large tuft of white hair on the side of its thorax, its front maculation is in the shape of a capital letter C, and its mandibles are shorter and thicker (Pearson et al. 2015). 
Immature: Larvae in the Cicindelinae family have fewer identifying features than their adult forms. In general, they are grub-like with a membranous body covering. They have a dark, hardened capsule over their heads, with scattered scleritization on the pronotum. There is a hump on the fifth abdominal segment with two pairs of large forward-facing hooks (Pearson et al. 2015). 
Life History: 
Adults: Cicindelids (tiger beetles) have streamlined bodies and long, thin legs for fast running (Pearson et al. 2015). Cicindela hirticollis adults are often found running in open, sandy areas (Graves et al. 1988). Adult tiger beetles are visual hunters with large eyes; they run in short spurts, interspersed by stops to search for prey. When a tiger beetle visually locates a prey item, it gets closer then stops and waits for more movement before grabbing the prey item with its mandibles. After capturing the prey item, the tiger beetle releases enzymes from its mandibular glands that begin the digestion process while masticating the prey. 
Species in the genus Cicindela are temperate tiger beetles and active during the day, preferring bright sunlight (Pearson et al. 2015). Cicindela hirticollis adults are strong fliers for short distances and flight is generally short and low to the ground, in order to escape from predators (Graves et al. 1988; Pearson et al. 2015). Adults are active from April to October with two peaks: one from April to late June and the other from early August to September (Pearson et al. 2006).
In copulation, the male tiger beetle extends its aedeagus and a less-sclerotized, internal sac is everted and extended beyond the tip of the aedeagus to deliver sperm to the female. When the female oviposits, she uses a telescopic ovipositor to insert eggs into the substrate (Graves et al. 1988; Pearson et al. 2015). Females deposit eggs singly, each in their own small indentation; choice of oviposition site is partly dictated by soil moisture and structure (Cornelisse and Hafernik 2009; Pearson et al. 2015). Female C. hirticollis prefer to oviposit in shaded areas rather than unshaded areas (Cornelisse and Hafernik 2009). Cicindela hirticollis will overwinter as an adult or a larva. Cicindela h. siuslawensis co-occurs with C. oregona and C. bellissima (Mazzacano et al. 2010). 
Immature: Cicindelinae larvae are sedentary and have well developed eyesight and visual perception (Pearson et al. 2015). Cicindela hirticollis larvae inhabit sand burrows in the same location where they hatched from eggs, constructing their burrows so that the sand remains moist near the bottom (Graves et al. 1988; Cornelisse and Hafernik 2009). Larval burrows are typically shallow (8-20cm) and can be found in high densities along sandy soils near surface water or where the subsurface soil is constantly moist (Mazzacano et al. 2010). The developing larvae are sensitive to inundation (Cornelisse and Hafernik 2009), and larvae are known to crawl across the soil surface to relocate their burrows in response to changing soil moisture levels or predation (Pearson et al. 2006, 2015). The larvae are carnivorous, and wait near the top of their burrows for prey. When a prey item is detected, the larvae anchor themselves with hooks to their tunnel walls and quickly reach out to grab the prey with their mandibles. Larval development to reach the pupation stage can take 1-3 years, making the oviposition site chosen by adult females very important (Cornelisse and Hafernik 2009). Cicindela hirticollis pupate in their sand burrows (Graves et al. 1988).
Range, Distribution, and Abundance:
Type Locality: 3 miles north of Florence, Lane County, Oregon on September 5, 1948 (Graves et al. 1988).
Range: The nominate species, C. hirticollis, is one of the most widely distributed tiger beetles in North America (Graves et al. 1988). However, Cicindela h. siuslawensis is considered rare and its range is limited to river mouths along Pacific Ocean beaches from central Washington to Eureka, California (Pearson et al. 2015). 
Distribution: Cicindela h. siuslawensis has been extirpated from most of its historic sites in Oregon and Washington and is considered rare (Pearson et al. 2006; Kippenhan 2007, pers. comm.; Mazzacano et al. 2010; Fallon and Jepsen 2015). Similar to other tiger beetles, Cicindela hirticollis siuslawensis has a patchy distribution, to some extent because suitable habitat is limited. Known to occur at 17 locations in Oregon and 2 locations in Washington, and is absent from 5 of 6 surveyed historic locations in Oregon (Mazzacano et al. 2009; Fallon and Jepsen 2015).
In Oregon, specimens collected in Oregon were from Lincoln County (Waldport and Yaquina Bay, Newport sites), Tillamook County (Neskowin, Sand Lake, Twin Rocks, and Woods sites), Lane County (Siltcoos outlet, Westlake, and Florence sites), and Coos County (Hauser sites), prior to 1979 (Knisley et al. 2014). C. h. siuslawensis was known from the Coast Range in Coos, Lane, Lincoln, and Tillamook counties (Graves et al. 1988; ORBIC 2016). This subspecies has not been detected north of Florence, Cape Blanco, and the Pistol River (Kippenhan 2007, pers. comm.). Subsequent surveys did not detect this subspecies in Lincoln (Waldport) and Tillamook (Pacific City, Sand Lake, or Twin Rocks) Counties; this subspecies was detected at one historic site (Siltcoos Bay) but not at a second historic site (Florence) in Lane County (Mazzacano et al. 2009). 
This subspecies has been observed at Johnson Creek near the Golf Course in Bandon in Coos County (Kippenhan 2007, pers. comm.) and at the New River Area of Critical Environmental Concern at the Storm Ranch section just north of the New River boat launch, approximately 8 miles south of Bandon in Coos County (Lyons 2007, pers. comm.). After surveys found C. h. siuslawensis was present at only 1 of 6 historic sites surveyed (Mazzacano et al. 2009), subsequent systematic surveys found populations at 16 sites along the New River and the associated Floras Lake, Sutton Creek, Siltcoos River, Tenmile Creek, and Tahkenitch Creek (Mazzacano et al. 2010). This subspecies is currently found in Lane, Douglas, Coos, and Curry Counties in Oregon.  
Surveys along the Oregon coast confirmed that this beetle is currently restricted to habitat within an 82 mile long stretch in Curry, Coos, Douglas, and Lane Counties. The subspecies appears to be absent from historic sites in Lane, Lincoln, and Tillamook Counties (Mazzacano et al. 2009; Fallon and Jepsen 2015). Seven of the extant sites occur on BLM-owned land, and are concentrated along the New River and Floras Lake. Six of the sites are on USFS-owned land: Sutton Creek, Siltcoos River, Tahkenitch Creek, Umpqua Spit, and Tenmile Creek (Fallon and Jepsen 2015). 
In Washington, this species has historically been collected from Ocean Park, Pacific County (OSU Collection) and near Pacific Beach in Grays Harbor County (Graves et al. 1988; Kippenhan 2007 pers. comm.). 
BLM/Forest Service Land: 
Documented: Cicindela h. siuslawensis is documented on the Coos Bay BLM District (near the New River and Floras Lake) and Siuslaw National Forest (near Sutton Creek, Siltcoos River, Tenmile Creek, and Tahkenitch Creek) in Oregon. No occupied sites are currently known from BLM or Forest Service lands in Washington.
Suspected: This subspecies is suspected on just one other BLM/Forest Service unit, the Northwest Oregon BLM District. 
Abundance: Cicindela h. siuslawensis appears to occur in low numbers (Mazzacano et al. 2009). In Oregon, survey efforts to assess C. h. siuslawensis abundance found that adult population sizes are quite variable and occupied sites ranged from fewer than 10 to nearly 100 adults (Mazzacano et al. 2010). High densities of Cicindela larval burrows were observed in suitable microhabitat conditions (e.g., firm sand just above the visible line of tidal inundation around the stream, the wet/dry transition zone, near the outflows, the edge of the stream in areas that will be inundated by the rising tide, and dark backwater sandflats) (Mazzacano et al. 2010). 
In Washington, a prospering C. h. siuslawensis population was documented with more than 500 total individuals or up to >1 per square meter in some areas, this population co-occurred with C. bellissima and C. oregona and represented the majority of the species present (Paulson 2012).
Habitat Associations:
Species within the Cicindela hirticollis species complex are sensitive to soil moisture and grain size properties, and prefer fine sand. Current populations of this subspecies within one mile of the Oregon coast along sandy freshwater outlets to the Pacific Ocean in an area that is approximately 132 km (82 miles) long and a few hundred meters wide (Fallon and Jepsen 2015).
Cicindela h. siuslawensis is associated with sandy river mouths along Pacific Coast beaches (Graves et al. 1988; Fallon and Jepsen 2015; Pearson et al. 2015). Cicindela h. siuslawensis adults are associated with habitat at river mouths, inland up coastal rivers (up to 1.5 km upstream), in backwater wetlands or sandflats, and at or near the water’s edge. This subspecies prefers firm, flat, moist sand close to the freshwater outflows, areas near the high water mark, and on backwater sandflats (Mazzacano et al. 2010). Preferred microhabitat conditions also include the sloping edges of dunes where the sand is dryer, near the high water mark (Mazzacano et al. 2010)
Larval burrows were found to be concentrated in transition zones near the high water line at the interface of wet and dry sand and in lightly vegetated backwater sandflats (Mazzacano et al. 2010). Surveys targeting ephemeral wetlands in the Oregon Dunes did not detect C. h. siuslawensis, further supporting this subspecies’ specific habitat requirements including edges of permanent creeks or rivers (Jepsen et al. 2011). 
Threats:
Habitat loss (e.g., coastal development and succession) and degradation (e.g., recreational use and ATV traffic) pose serious threats to C. h. siuslawensis populations. These activities have led to a loss of historic sites and there is evidence that that this subspecies has declined recently, as it is very sensitive to human disturbance (Mazzacano et al. 2010; Fallon and Jepsen 2015). 
In addition to physical disturbances, it has a narrow range of moisture tolerance that make it susceptible to droughts, pollution, pesticides, river damming, channelization, and other shoreline modification by humans (Pearson et al. 2015). Compared to other tiger beetle species, C. hirticollis larvae have poorer immersion tolerance and a higher sensitivity to both inundation and flooding (Cornelisse and Hafernik 2009). As populations become smaller and further fragmented, they become more vulnerable to predation, disease, changes in resources, and loss of genetic variability, possibly leading to reduced fitness caused by inbreeding (Fallon and Jepsen 2015). Specific threats to C. h. siuslawensis include dune succession (which may be exacerbated by invasive plants such as European beachgrass), soil erosion and/or compaction, recreation, and management activities that do not take into account this beetle’s life history and habitat needs (Fallon and Jepsen 2015). 
Current management activities for snowy plover conservation threaten this species. Snowy plover utilizes coastal habitat adjacent to many of the extant tiger beetle sites on the coast. Occupied beetle sites seem to be closely tied to protected habitat for this bird, however machinery and equipment used to breach sites threatens local populations. Despite the disturbance, C. h. siuslawensis might be associated with the area because it is closed to recreation and human disturbance for six months out of every year (Fallon and Jepsen 2015). 
Conservation Considerations:
Research: Determine the effects of invasive vegetation removal. Investigate beetle population dynamics, dispersal capabilities, recolonization potential, and movement patterns (Fallon and Jepsen 2015). Develop effective management plans that take into consideration diet and foraging needs while also maintaining and increasing habitat. Small isolated populations may experience inbreeding and reduced fitness; research is needed to assess the impacts of potential inbreeding on isolated populations (Mazzacano et al. 2009). Additional research is needed to assess the impact climate change will have on C. h. siuslawensis populations (Fallon and Jepsen 2015).
Inventory: Surveys are needed to verify the current range of C. h. siuslawensis along the Oregon and Washington coast, assess abundance, and monitor population trends over time (Fallon and Jepsen 2015). In Washington, surveys along the Copalis River are needed to determine the full extent of the Copalis Beach population (Steffens 2008). Due to low presence in 2009 and absence in 2010, the Sutton Creek site should be resurveyed to determine if this population persists (Mazzacano et al. 2010). Surveys should also be conducted on a regular basis to assess success of management activities and facilitate adaptive management (Mazzacano et al. 2010; Fallon and Jepsen 2015). Surveys are needed to document overwintering behavior and habitat needs (Fallon and Jepsen 2015). 
Management: A site management plan for the New River BLM locations was developed (Fallon and Jepsen 2015) to outline specific threats to the New River localities and to highlight management actions that could be undertaken to address them. The site management plan also describes in detail more thoroughly the threats to the subspecies in general, and is a useful tool for populations throughout the range.  
Identifying patches of occupied habitat is an important first step that will inform management activities and how best to protect beetle populations. Pairing management actions with regular surveys to evaluate their effectiveness will assist in conserving populations and provide an opportunity for adaptive management (Fallon and Jepsen 2015). Discourage or prohibit ORV use or other human activity that will physically disturb the sandy beaches at known locations of C. h. siuslawensis. Manage for open or sparsely vegetated sandflats associated with freshwater outflows, and minimize human activity by ensuring low levels of foot traffic and strict regulation of vehicular traffic (Mazzacano et al. 2010; Fallon and Jepsen 2015). When maintaining open sand habitat and combating invasive beach grass consider protecting and rotating areas of occupied habitat to reduce negative impacts on small scattered populations of C. h. siuslawensis (Mazzacano et al. 2010). Most occupied C. h. siuslawensis habitat appears to be closely tied to protected snowy plover habitat, which is closed to recreation and human disturbance for six months out of every year (Fallon and Jepsen 2015). 
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Known records of Cicindela h. siuslawensis in Oregon and Washington, relative to Forest Service and BLM land. Note: Red represents extant populations (2000 to the present), black represents historic records (records documented before 2000), and yellow represents records where the date is unknown.
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Cicindela h. siuslawensis. Photo Credit: Ron Lyons, used with permission.
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Cicindela h. siuslawensis. Photo Credit: Ron Lyons, used with permission. 
ATTACHMENT 5: Survey Protocol 
Survey Protocol: 
Taxonomic group: 
Coleoptera: Cicindela 
Adapted from Larochelle (1978), Pearson and Vogler (2001), and Pearson et al. (2006, 2015).
Where: Most species of tiger beetle are restricted to a single habitat type, such as sand dunes, river banks, or ocean beaches. Sand is a critical aspect of tiger beetle habitat, since the larval stage creates burrows in the sand, which are used as retreats and for capturing and consuming prey. Many Cicindela species have highly specific preferences with regard to soil composition, moisture, temperature, and chemistry, vegetation cover, and degree of flooding.  
When: Members of the genus Cicindela are diurnal and are best collected on warm (70oF) sunny days. These beetles are sensitive to changes in light intensity and are much less active when it is cloudy, often retreating into burrows dug in the sand. Some species, however, do not hide in cloudy or rainy weather, but remain on the surface of the soil where they are generally motionless and easily collected.
Most species in this genus display one of two distinct life-cycle patterns, summer-active or spring-fall-active. Species in the latter category have an activity period that peaks twice: in the spring and again in the fall. 
How to survey: 
Adults: When looking for adult activity, scan the ground or substrate about 5-20 m ahead. Adult tiger beetles tend to become habituated to the presence of an observer who remains motionless or makes very slow, careful movements. It may be difficult to approach some species whose habitat is muddy, slippery, or otherwise inaccessible, but even after being disturbed, adult beetles will resume their normal behaviors within a few minutes. The rapid movement of adult beetles can make them difficult to catch.  
The most common technique for capturing adult tiger beetles involves using a sweep or aerial net. Collectors must be careful to avoid rapid, sudden movements that can alarm the beetles into flight. Since the shadow of the collector’s body or net moving across the beetle’s field of vision can elicit escape behavior, the collector should face the sun and survey against the wind. If using a short-handled (<50 cm/20 in.) net with a smaller diameter ring (20 cm/8 in.), the specimen must be approached slowly until the collector is close enough to flip the net ring over the insect. A long-handled net (1-1.5 m/3.2-5 ft.) with a larger diameter ring (30-45 cm/ 12-18 in.) allows adult beetles to be trapped at a greater distance from the collector, especially over level terrain. A net with a more open weave is recommended, such that beetles trapped beneath are visible through the mesh without having to lift up the net rim. Some tiger beetle adults will remain immobile once the net falls over them, but escape quickly if the net rim is lifted so the collector can look underneath. 
After the adult beetle is approached closely enough for capture, the net can be swung downwards so that the ring is slammed down firmly onto the substrate, trapping the beetle beneath. In soft substrate such as sand, a firm swing can bury the net rim a few cm into the substrate, decreasing the likelihood of gaps between the ring and substrate through which the beetle could escape. Holding the net rim as nearly parallel with the substrate as possible during the downward swing can also reduce gaps through which the beetle can flee. However, shadows from the approaching net being swung down may startle the beetle into escaping. Adults that are startled into flight may be caught on the wing.
The beetle may also be approached with the net held close to the ground, and the net mouth facing upwards. Once the net rim is next to the beetle, the net can be quickly flipped over sideways onto the insect. This approach reduces the risk of shadows falling across the beetle from above, but makes it more difficult to swing the net strongly enough to drive the rim into the substrate and trap the beetle securely beneath.
Adults should be removed carefully from the net, as they may cling to it with their mandibles and could be decapitated if pulled away too abruptly. Locate the beetle under the net and grasp it gently but firmly. Lift the net up, still holding the beetle, and push your hand through the ring so the net is inside-out. Gently grasp the body and pull it free of the net, or guide it directly from the net into a sample vial.
Because of the unknown status of most Cicindela populations, it is desirable to identify specimens and release them alive as often as possible. Sample vials containing adult beetles can be placed in a portable cooler for several minutes to chill them and slow their movement. Once cooled, the beetles can be gently shaken from the vial onto the substrate and detailed photographs taken to provide a visual record. At sites where voucher specimens are needed, a limited number should be taken to avoid impacting the population. Adult beetles can be killed and preserved in the field in 70% ethanol in lidded vials. For long-term preservation, specimens may be placed in hexane for several days to remove interior fat deposits that can otherwise leach out and discolor the exterior cuticle and make delineation of setal patterns difficult. Specimens can then be pinned through the anterior portion of the right-hand elytron using no. 1 or no. 2 insect pins, or stored in 70% ethanol in leak-proof, neoprene-lidded or stoppered glass vials.
Adults in the genus Cicindela can be distinguished from the other three genera of tiger beetle in North America by the absence of a forward projecting lobe on the front corners of the pronotum.  
Immature: Cicindela larvae inhabit small, vertical burrows constructed in sandy or clay soil. Like adults, tiger beetle larvae can also become habituated to an observer’s presence, and are difficult to capture. Predator avoidance behavior includes dropping to the base of the burrow; they can also anchor themselves within the burrow using the sharp hooks on their 5th abdominal segment. Collectors should examine the ground at close range to detect the small round openings of larval burrows. Larvae may be found and captured as they crawl across the substrate to relocate their burrow in response to changing moisture levels. Extracting a larva from its burrow may be accomplished by sliding a blade of grass down into the burrow; the larva may then close its mandibles over the grass and can be pulled out of the burrow. Otherwise, the blade of grass can be used as a guide for the location of the burrow; the observer can dig down alongside the grass, scooping substrate aside to create small pit into which that the larva will tumble. 
Not only is it difficult to collect larvae from their burrows, but larval identification to species is challenging. The characters used in larval identification are more difficult to discern than adult characters and change at each instar. Furthermore, the larval differences between subspecies are not well known. In addition, there are no larval descriptions for about 40% of the known species in the U.S. and Canada, and a comprehensive key to described larvae is lacking. Larvae in the genus Cicindela have two pairs of hooks (as opposed to three pairs) on the hump on the 5th abdominal segment. The pairs differ in shape, with the median pair long, curved, and sickle-shaped, and the inner pair short, cylindrical, and usually possessing a short sharp spine. The 1st and 2nd pairs of simple eyes differ only slightly in size.
Species-Specific Survey Details: 
Cicindela hirticollis siuslawensis
Cicindela h. siuslawensis is known from river mouths along the Pacific Ocean in Washington and Oregon. Its distribution extends as far north as Gray Harbor County, Washington, and as far south as Curry County, Oregon. Recent survey efforts have found this subspecies in Curry, Coos, Douglas, and Lane Counties in Oregon (Mazzacano et al. 2009; Fallon and Jepsen 2015). Surveys could be targeted to Grays Harbor and Pacific Counties in Washington. Rivers along the coast with suitable habitat should continue to be surveyed to help determine the current distribution and status of the species. 
Like other C. hirticollis subspecies, the activity period of C. h. siuslawensis peaks in spring (April to late June) and again in fall (early August to September) in northern latitudes. Both adults and larvae overwinter. Most eggs laid in the spring emerge as adults by August or September, one of the fastest development times known for any species of tiger beetle (Pearson et al. 2015). Occasionally, individuals of this species are found at lights at night.
C. hirticollis larvae burrow in sandy soil near surface water or where the subsurface soil is constantly moist. The burrows are typically shallow, ~8-20 cm (3-8 in.) deep, and may occur at high densities along floodplains, overwash areas, and other low-lying water edges. The larvae are regularly found crawling across the sand to relocate their burrows in response to changes in soil moisture. 
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Cicindela hirticollis siuslawensis
Siuslaw Hair-necked Tiger Beetle
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