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Scientific Name:  Cicindela hirticollis couleensis (Graves, 1988)
Common Name(s):  Coulee Tiger Beetle; Hairy-necked Tiger Beetle
Phylum: Arthropoda
Class: Insecta
Order: Coleoptera
Suborder: Adephaga
Family: Carabidae

Synonyms: None
Conservation Status:
Global Status: G5T3 (last reviewed 01 September 1997)
National Status (United States): N3 (01 September 1997)
(NatureServe 2017)
State Statuses: S2? (Oregon) (ORBIC 2016), S3 (Washington) (WNHP 2017)
IUCN Red List: Not yet assessed (IUCN 2017)
Technical Description: 
Adults: Tiger beetles 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 the 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 very 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. Dorsal coloration is generally brown to green. These beetles have large tufts of long, white hairs on the sides of their thoraxes. The front maculation approximates the shape of a capital letter G with a forward hook on its bottom end. Cicindela hirticollis couleensis tends to fall towards the middle of the size range for Cicindela, and is generally dark brown to purple. It also has heavy maculations.
Some key identification tips for C. h. couleensis include the following (derived from Pearson et al. [2015]):
· Many long setae on lower forehead (frons)
· Large tuft of white hairs on side of thorax
· Brown to purplish coloration
· Heavy maculations
· Front maculation approximating the shape of the capital letter G
· 1st antennal segment with 2 or less long, erect setae in addition to small sensory setae
· Uneven (bumpy, pitted, or granulated) elytral surface
· Cheeks (genae) without setae but area of forehead between eyes (frons) with erect setae
· Area of face above labrum (clypeus) without setae or with only a few setae
· 10-15 mm in size (more likely to be closer to middle of this range)
· Front trochanters with 1-2 subapical setae; middle trochanters without
Similar species: C. h. couleensis may be confused with Cicindela 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). Among subspecies of C. hirticollis, C. h. siuslawensis is the most likely to be confused with C. h. couleensis; however, C. h. siuslawensis is generally found in coastal areas whereas C. h. couleensis is found further inland (Pearson et al. 2015).
Larvae: Tiger beetle larvae are white and grub-like with a membranous body covering. They have a dark, hardened capsule over their heads, with scattered scleritization on the pronotum. The lower back of larvae has a large hump with two pairs of large forward-facing hooks (Pearson et al. 2015). 
Life History: 
Adults: Tiger beetles typically have streamlined bodies and long, thin legs for fast running, however temperate tiger beetles in the Cicindela genus have relatively bulky bodies and shorter legs in comparison to other genera (Pearson et al. 2015). Adult Cicindela hirticollis are often found in open, sandy areas (Graves et al. 1988), running in short spurts, interspersed by stops to search for prey. They are visual hunters with large eyes. Once a tiger beetle visually locates a prey item, it moves 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. 
Adult tiger beetles are typically diurnal and active in bright sunlight (Pearson et al. 2015). Tiger beetles will generally engage in short, low to the ground flights to escape from predators; Cicindela hirticollis are strong fliers for short distances (Graves et al. 1988; Pearson et al. 2015).
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).
Like other C. hirticollis subspecies, the activity period of C. h. couleensis 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. 2006). 
Subspecies of the hairy-necked tiger beetle 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). However, adult tiger beetles are often found in sympatric assemblages of 2 to 15 species (Cornelisse and Hafernik 2009), and C. h. couleensis may be found in an assemblage with other tiger beetle species as well. Cicindela hirticollis couleensis is a littoral-riparian species, which is found on sandy river banks in Oregon and Washington (Graves et al. 1988; Pearson et al. 2015).
Larvae: 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). The larvae are carnivorous, and wait near the top of their burrows for prey. Depending on the species, tiger beetle larval burrows may be constructed on sand banks, in leaf litter, or in rotted wood. When a prey item is detected, the larvae anchor themselves with their hooks in their tunnel and quickly reach out to grab the prey with their mandibles. Larval tiger beetles have detailed eyesight and visual perception (Pearson et al. 2015). 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).
Pupae: Cicindela hirticollis pupate in their sand burrows (Graves et al. 1988).
Range, Distribution, and Abundance:
Type Locality: Vantage, Washington (Graves et al. 1988).
Range: The estimated range of Cicindela hirticollis couleensis is 20,000-200,000 km2 (NatureServe 2017). This subspecies has been found along rivers in Washington, Oregon, Idaho, and Montana. Individuals have also been collected in northern Wyoming and in Canada north to the British Columbia/Alberta border. In particular, this subspecies has been found along river banks of the Columbia and Snake Rivers in eastern Washington, Oregon, and Idaho. Moving west along the Columbia River, this subspecies has been found as far west as Cowlitz County, Washington, within 100 km of the coast (Pearson et al. 2015; NatureServe 2017). While presumed extant, few records of this species currently exist from the Columbia River (Xerces Society 2010). 
Distribution: Cicindela h. couleensis is a distinct subspecies limited to the Columbia-Snake river system (Graves 1988). This subspecies has been documented in Spokane, Grant, Kittitas, Klickitat, Whitman, Franklin, Skamania, Asotin, and Cowlitz Counties in Washington and in Multnomah, Umatilla, Benton, Crook, Wasco, Sherman, Baker, and Gilliam Counties in Oregon. The validity of a record from Corvallis, Oregon (Graves et al. 1988) is suspect because of the location (Knisley 2009, pers. comm.). The status of this record could be established by reexamination of the specimen, deposited at the American Museum of Natural History, New York City.
BLM/Forest Service Land: 
Documented: This species is documented on the Columbia River Gorge National Scenic Area in Oregon, although the last sightings were in the mid-1900s. 
Suspected: Due to proximity to documented sites, this species is suspected on the Gifford Pinchot National Forest (Skamania County) and the Spokane BLM District (Franklin, Grant, and Kittitas Counties) in Washington, as well as the Ochoco (Crook County) and Umatilla National Forests, and Prineville (Gilliam County) and Vale (Baker and Umatilla Counties) BLM Districts in Oregon. 
Abundance: Abundance estimates are not available for this species. 
Habitat Associations:
Tiger beetles generally require bare patches of open ground. Cicindela hirticollis prefers sandy shorelines along rivers and areas with sand deposits (Graves et al. 1988). Cicindela hirticollis couleensis is particularly associated with “sandy beaches of the Columbia and Snake Rivers in eastern Washington and Oregon and adjacent Idaho” (Mazzacano and Foltz 2009). Cicindela hirticollis tiger beetles are sensitive to soil moisture and grain size properties, and prefer fine sand. Female C. hirticollis oviposit more often in shaded than unshaded areas (Cornelisse and Hafernik 2009). Their burrows are typically shallow, ~8-20 cm (3-8 in.) deep, and may occur at high density along flood plains, overwash areas, and other low-lying water edges.
Threats:
Given this species’ specific habitat requirements, unsuitable habitat acts as an isolating barrier for C. hirticollis populations (Graves et al. 1988). Damming of rivers can alter riparian dynamics (e.g., prolonged and increased water flows), and has the potential to reduce sandy bank habitat (e.g., channel scouring, vegetation encroachment, increased grain size) making sites inhabitable for tiger beetles (Xerces Society 2010; Knisley 2011). This subspecies may be at even greater risk than other tiger beetles for altered riparian dynamics. For example, when 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). There is evidence that other subspecies of Cicindela hirticollis have declined recently; and the nominate species overall is very sensitive to human disturbance (Xerces Society 2010). Negative impacts caused by vehicles (e.g., off-highway vehicles [OHV], all-terrain vehicles [ATV])), bicycles, and pedestrian foot traffic include direct mortality; disrupted feeding, mating, and oviposition behavior; and soil compaction (Knisley 2011). Grazing cattle can trample tiger beetles, which has led to declines and near extirpations in areas with high, persistent livestock grazing (Knisley 2011). Invasion of sandy areas and dunes by the invasive European dune grass (Ammophila arenaria) is also a threat to C. h. couleensis habitat. The grass has the potential to reduce soil moisture and alter topography (Cornelisse and Hafernik 2009), rendering sandy bank habitat unsuitable for C. hirticollis. As natural disturbances continue to be heavily mediated and altered, tiger beetle populations increasingly rely on anthropogenic management to keep their necessary habitat intact (Knisley 2011). 
Conservation Considerations:
Research: Additional research is needed to better understand life history characteristics (e.g., timing of adult inactivity, larval sensitivity, etc.) of this subspecies. Documenting life history traits could help protect sensitive populations of this subspecies by determining when vegetation management practices would do least harm. Life history information could be collected by monitoring the population level and population dynamics and studying overwintering behavior, effects of invasive plant removal, habitat needs, and foraging preferences. Research to evaluate the efficacy and implementation of various disturbance regimes and to develop new approaches to improve tiger beetle habitat would greatly improve management options and decisions.
Inventory: Inventories to delineate current distribution of this subspecies are needed. While a single individual of this subspecies was collected in Washington in 2002, most other documented occurrences in Oregon and Washington date back to the mid- to late 1900s. Surveys along the Columbia-Snake drainage system in Washington and Oregon could result in additional locations of this species and would provide a better picture of this subspecies’ status in the Pacific Northwest. 
Management: 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). 
Site restoration may encourage recolonization of historic sites if occupied areas are found nearby. Land managers could improve habitat for C. h. couleensis by restoring sandy shorelines with sparse native vegetation and reducing the cover of invasive plant species. These locations need regular, moderate disturbance to impede the growth of vegetation and maintain the relatively open sandy habitat preferred by this subspecies (Stanton and Kurczewski 1999). Mechanical removal of vegetation can help to keep areas open by delaying succession.
The threats associated with trampling and off-road vehicle use could be limited by reducing OHV/ATV, pedestrian, and equine access (Cornelisse and Hafernik 2009). However, because some level of disturbance is needed to create suitable habitat for these beetles, alternating trail closures for vehicle and pedestrian traffic and rotating livestock grazing or vegetation removal (e.g., prescribed burns or hand removal) may improve tiger beetle habitat by reducing vegetation density and height (Knisley 2011). 
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ATTACHMENT 3: Map of known Cicindela hirticollis couleensis records in [image: ]Oregon and Washington
Known records and potential distribution of Cicindela hirticollis couleensis in Oregon and Washington, relative to Forest Service and BLM land. Note: Red represents current records (2000 to the present), black represents historic records or records documented before 2000, and yellow represents records where the date is unknown.

ATTACHMENT 4: Photographs of this species
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Left: Cicindela hirticollis, from Pearson et al. 2015. Photo Credit: David Pearson (used with permission). 
Right: Abdomen of Cicindela hirticollis couleensis; from Pearson et al. 2015. Note the heavy maculation approximating the shape of the capital letter G. Photo Credit: David Pearson (used with permission).








ATTACHMENT 5: Survey Protocol 
Survey Protocol: 
Taxonomic group: 
Coleoptera: Cicindela 
Adapted from Pearson et al. (2006), Pearson & Vogler (2001), and Larochelle (1978).
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 couleensis
Cicindela h. couleensis is known from sandy beaches of the Columbia and Snake rivers in eastern Washington and Oregon and adjacent Idaho. Its distribution extends as far west as Cowlitz County, Washington, where individuals exhibit some intergrade characters with C. h. siuslawensis. However, there are no Cicindela h. couleensis populations of within 100 km of the nearest C. h. siuslawensis populations (Pearson et al. 2006).   
Areas with sandy banks along the Columbia and Snake Rivers, especially those with historic records of C. h. couleensis, should be surveyed to help determine the current distribution and status of the species (Xerces Society 2010). 
Like other C. hirticollis subspecies, the activity period of C. h. couleensis 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. 2006). Occasionally, individuals in 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 density along flood plains, 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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