SPECIES FACT SHEET

Scientific Name:  Chloealtis aspasma Rehn and Hebard 1919
Common Name(s): Siskiyou short-horned grasshopper 
Phylum: Arthropoda
Class: Insecta
Order: Orthoptera
Suborder: Caelifera
Family: Acrididae
(ITIS 2016)
Synonyms: Napaia aspasma
Conservation Status:
Global Status: G1 (last reviewed 01 December 2000) 
National Status (United States): N1 (01 December 2000)
State Status: S1 (OR)
(NatureServe 2015)

Federal Status (United States): None
IUCN Red List: VU (IUCN 1996)
Taxonomic Notes:

Chloealtis aspasma was described by Rehn and Hebard in 1919. The genus was later referred to as Napaia (see Fulton 1930, Bey-Bienko 1932) but was returned to its original genus, Chloealtis, in 1969 (Jago 1969). The current valid name for this species is Chloealtis aspasma (ITIS 2016). 
Technical Description: 
Adult: Chloealtis aspasma is a stridulating slant faced grasshopper (Capinera et al. 2004). This species is generally brown in color, but can range in hue from yellowish to rich brown. The wings, upper surface of the head, pronotum, and abdomen are typically yellowish-brown but can be orange-brownish, with a pale face. Adults range from 17 – 24 mm in length and have a slender form, have a distinct acute-angulate fastigium (i.e., upper part of the forehead between or extending in front of the eyes), and the caudal margin of the pronotal disk is distinctly obtuse-angulate (Rehn and Hebard 1919). Chloealtis aspasma have a moderately compressed form and are smaller in size when compared to other Chloealtis species (Rehn and Hebard 1919). Their eyes are typically reddish-brown in color and are not prominent when seen from above. The lateral foveolae differ between the sexes; the foveolae on male C. aspasma are relatively discrete, whereas the foveolae on females are clearly visible from above and look like punctures without a clear shape (Rehn and Hebard 1919). 
Grasshoppers in the Acrididae family typically have short antennae and short ovipositors. Antennae are flattened, almost two and a half times the length of the pronotal disk, and can be light brown, reddish brown, or brownish-orange in color (Rehn and Hebard 1919). Chloealtis aspasma wings are greatly reduced. The tegmina (i.e., sclerotized forewing) is equal in length to that of the head and pronotum combined, falling short of the abdominal apex (Rehn and Hebard 1919). The forewing has an elongate lanceolate form that becomes narrowly rounded at the end. Venation in this species’ wings is pronounced; the marginal field is moderately expanded and the costal margin, at its widest point, has a rounded obtuse-angulate shape (Rehn and Hebard 1919). 
The dorsal surface of the abdomen is always paler than lateral surfaces and the abdomen is noticeably compressed (Rehn and Hebard 1919). The hind tibiae are slightly shorter than the femora, and have black tipped spines; the external margin of the tibiae has eleven to twelve spines, while the internal margin has twelve spines (Rehn and Hebard 1919). The hind femora have three indefinite pale cross bars on the dorsal surface and a small, median, pale spot on the external surface. The ventral surface of the hind femora and body ranges from dark brown to weak red-orange and the hind tibiae can range from a rusty color to a dark reddish-brown (Rehn and Hebard 1919).
Male C. aspasma differ in form based on the following features: fastigio-facial angle, when seen in profile, is more narrowly rounded than in the female (face more retreating); antennae are about two and two-thirds as long as the pronotal disk; and flattening of segments is less extensive than in the female (Rehn and Hebard 1919). For a more detailed description of this species reference Rehn and Hebard (1919).
Chorthippus curtipennis, a similar looking species, was recently discovered at the same sites in southern Oregon as Chloealtis aspasma; the two can be differentiated by C. aspasma’s darker color and lighter line bordering the constriction on top of the pronotum (Fouts et al. 2008).  
Immature: Juveniles look similar to the adults except the wings are much shorter and the individuals are smaller. Nymphs are less than 17 mm long and light gray in color (Fouts et al. 2008). Nymphs have underdeveloped wings, females lack ovipositors, and males lack cerci until they reach the adult stage (Capinera et al. 2004, Fouts et al. 2008). The lateral foveolae on female final instars is well indicated, but no more evident than in the adult males (Rehn and Hebard 1919). 
Life History: 
Chloealtis aspasma is part of the family Acrididae, the members of which all feed on plant material, usually specializing on groups of plants rather than individual species (e.g., grasses or forbs) (Strohecker et al. 1968). This species likely has one generation per year, similar to the majority of grasshopper life cycles (Capinera et al. 2004). 
Adults: Adults are present from late-July through early September (Applegarth 1995, Fouts et al. 2008). This species stridulates (i.e., orthopteran sound production) and its song is similar to that of Chloealtis conspersa, being a series of faint rasps about three or four per second (Fulton 1930, Gurney et al. 1964). Females are known to lay eggs in the pith of elderberry stems in the summer (Foster 1974) but are likely opportunistic and may oviposit in any suitable vegetation or pithy stem (Fouts et al. 2008). A closely related species, C. conspersa, lays eggs in dead wood (Gurney et al. 1964). Chloealtis aspasma may exhibit similar behavior, as decaying wood was present at all sites where this species was detected (Fouts et al. 2008). The eggs hatch the following year.  
Gangwere (1961) reported that Chloealtis species feed mainly on grasses and to a lesser extent on forbs. Chloealtis aspasma may exhibit similar behavior. Populations of C. aspasma appear to be clustered in mountain meadows and forest habitat (Fulton 1930) and within drier wetlands with grasses between 5 – 15 cm (2 – 6 in.) tall (Fouts et al. 2008). In Foster’s (1974) study, females and nymphs were found throughout a clear-cut area but less frequently in the brushy interface between the clearing and the forest. Males were apparently restricted to the brushy interface (Foster 1974). 
Immature: This species likely overwinters in the egg stage; eggs hatch in the spring and nymphs develop throughout the summer (Capinera et al. 2004).  Second and third instar nymphs are present by late July (Fouts et al. 2008). Juvenile stages forage in open meadows near the ground.
Range, Distribution, and Abundance:
Type Locality: The type locality for C. aspasma, recorded on August 13, 1909, is the Siskiyou Mountains, Jackson County, Oregon, between 1524 – 1768 m (5,000 – 5,800 ft.) [Hebard Collection, Type no. 483.] (Rehn and Hebard 1919).
Range: Chloealtis aspasma is the northernmost species of Chloealtis in the western Pacific coast mountains (Jago 1969) and is a rare, likely endemic species of the Klamath-Siskiyou ecoregion (Capinera et al. 2004, Fouts et al. 2008). Species occurrence records have only been reported from Oregon. Previously, this species was suspected to be quite limited based on only a few detections in Benton and Jackson Counties (Applegarth 1995); however, its distribution and abundance was found to be larger in Jackson County after a 2008 survey effort where it was found in 34.1% of sites surveyed (Fouts et al. 2008). These detections expanded C. aspasmas’ known range further west into the Siskiyou and Cascade Mountain Ranges (Fouts et al. 2008).
Distribution: Chloealtis aspasma’s primary distribution is in southern Oregon, near the California border. The single known Benton County record would greatly expand the known range of this species and should be confirmed (Fouts et al. 2008). This species has been found in the Siskiyou Mountains of Jackson County, where specimens were collected on a ridge between 1,500-1,800 m (5,000-5,800 ft.) (Fouts et al. 2008). It has also been collected near Heppsie Mountain off Highway 140, about 25 km (15 miles) northeast of Ashland (Sec5 T37S R3E) (Foster 1974) around 805 m (2,646 ft.); in Woodruff Meadows near Abbott Butte about 30 km (18 miles) west of Crater Lake (Sec7 T31S R3E); and on the south slope of Dimple Hill (formerly known as Jackson’s Hill) near Corvallis, Benton Co., OR (SE ¼ of Sec17 T11S R5W) (Fulton 1930). Woodruff Meadows is at about 970 m (3,176 ft.) and Dimple Hill is a lower elevation site at about 423 m (1,388 ft.). This species appears to be able to inhabit a wide range of elevations as low as 423 m up to 2,040 m (1,388 – 6,700 ft.) (Xerces 2017, unpublished data).
BLM/Forest Service Land: 
Documented: Chloealtis aspasma has been documented in the Klamath National Forest (Oak Knoll Ranger District), Rogue River-Siskiyou National Forest (Siskiyou Mountains and High Cascades Ranger Districts), and Medford BLM District in Oregon.
Suspected: This species is suspected in suitable habitat in the Fremont-Winema and Umpqua National Forests, the Northwest Oregon and Roseburg BLM Districts, and the Klamath Falls Resource Area of the Lakeview BLM Districts due to proximity to documented sites.
Abundance: Abundance estimates are not available from early records. Populations appear to be clustered and not dispersed evenly (Fouts et al. 2008). Fulton (1930) described C. aspasma (under the synonym Napaia aspasma) as relatively common within appropriate habitat. Based on data provided by the BLM, abundance ranged from 1-100 individuals when detected with an average of 20.8 (±5.3) per detection across the season; it appears this species is most abundant in early August (Table 1). Grasshopper populations can have large fluctuations based on location and year (Skinner 2000). 
	Sampling period
	# of sites with detections
	Abundance (mean)
	SE

	Late July
	4
	17.3
	±
	6.3

	Early August
	11
	29.2
	±
	11.5

	Late August
	10
	19.9
	±
	9.3

	Early September
	5
	6.8
	±
	2.1

	Total
	30
	20.8
	±
	5.3


Table 1. Summary table of C. aspasma abundance, created using records from 2008 survey data (BLM 2016, Xerces 2017, unpublished data).
Habitat Associations:
This species occurs in forest meadows and balds (Applegarth 1995), and has specifically been found in an open hemlock stand, in grassy areas near a ridge summit (Rehn and Hebard 1919), and in the borderline between forest and mountain meadow amongst short grass and partly bare ground (Fulton 1930). It appears to be associated with drier upslope habitats along margins of wetlands and forest edges (Fouts et al. 2008) and may depend on damp rotting conifer logs and shade from standing trees around natural meadows, which moderate microhabitats (Applegarth 1995). Most species of grasshopper lay their eggs in soil; however, members of Chloealtis oviposit in pithy stem centers and decaying wood. Females of this species may lay their eggs in the pith of blue elderberry (Sambucus caerulea) plants (Foster 1974, BLM 1995), or other plants with pithy stems or vegetative substrates such as rotting wood (Applegarth 1995, Fouts et al. 2008). Fouts et al. (2008) found elderberry to be absent in 60% of sites where C. aspasma was detected suggesting this species may be more of a generalist than previously thought.
Chloealtis aspasma has been found in an old logged-over clear-cut surrounded by mixed conifer forest; the area was littered with slash from an adjacent clear-cut (Foster 1974). Vegetation in the clearing consisted of grasses, forbs and elderberry. Forest borders, where this species is often found, are often dry and have short grass or patches of bare ground (Fulton 1930). Chloealtis aspasma has been found in sites with the following plants present: elderberry, grasses, herbaceous shrubs, wild strawberry, Oregon white oak (Quercus garryana)/ponderosa pine (Pinus ponderosa), white fir (Abies concolor), alder (Alnus), sedge, mules-ear, species in the borage family (Boraginaceae), snowberry (Symphoricarpos albus), and corn lily (Veratrum californicum) (Fouts et al. 2008, BLM 2016). 
Threats:
There are many potential threats facing this species such as habitat loss and habitat degradation, insecticide use, and predators. 
Habitat loss: Encroachment of woody vegetation from fire exclusion may lead to a loss of open meadows at higher elevations, eliminating open habitat needed by this species. Fire suppression and climate change have led to an increase in wildfire size and frequency in the western U.S (Westerling et al. 2006). Fire can be detrimental to grasshopper nymphs, as it has been used as a tool to kill nymphs during outbreaks of common species (Skinner 2000); however, adult grasshoppers are not likely to be directly killed by fire as many are strong fliers and disperse well (New 2014). More information is needed to determine if fire threatens C. aspasma populations. Chloealtis aspasma has reduced wings (Rehn and Hebard 1919), suggesting this species may not be a strong flier. 
Habitat degradation: Grazing may positively affect C. aspasma by creating this species’ preferred habitat conditions of sparse grasses and perennial broadleaf plants <30 cm (<12 in); or it may negatively affect habitat requirements by reducing the amount of dead and decaying wood needed for oviposition or eliminating food sources needed during the spring and summer months (Fouts et al. 2008). Habitat degradation may also occur from recreational activities such as off-highway vehicles (OHV) (Waterbury 2010). 
Insecticide use: Some species of grasshoppers can reach high densities and cause economic damage to both range and cropland. Because of this, insecticides, pesticide baits, biological control (the pathogen Nosema locustae), and grazing management are used to control populations of pestiferous grasshoppers (Skinner 2000); however, these approaches may have negative effects on non-target species. There are nearly 400 grasshopper species in the Western U.S. but only a small percentage are ‘pest’ species (APHIS 2016). Federal rangelands are subject to suppression treatments, which can include aerial spraying of insecticides (carbaryl, diflubenzuron, and malathion) (APHIS 2016). APHIS is responsible for insecticide treatments to prevent, control, and suppress grasshopper outbreaks if economically damaging (APHIS 2008). 
Predators: The only confirmed predator of C. aspasma is the egg predator, Goniopsita oophaga (Diptera: Chloropidae), whose larvae infest egg pods of C. aspasma. Studies have shown that up to 60% of egg pods can be infested by this predator (Foster 1978). Birds, small mammals, and other invertebrates may also feed on the eggs, juveniles, and adults.
Conservation Considerations:
Research: Research is needed to understand the foraging and reproductive needs of C. aspasma (e.g., opportunistic or specialist), life history patterns, habitat associations, species range, and population status. 
Inventory: Surveying for rare species is challenging. Implementing inventory and standardized monitoring programs to better understand the distribution and population trends of C. aspasma is needed. Developing a species distribution model based on habitat needs would assist inventory efforts.
Management: Low intensity fires that kill brush but spare trees and large woody debris would benefit this species as it requires open habitat and coarse woody debris and feeds on grasses (Applegarth 1995). Management recommendations for endemic grasshopper species on federal lands in the West could include: 1) implementation of a monitoring program, 2) refraining from insecticide use in areas where this species is known or predicted to occur, 3) restriction and monitoring of off-highway vehicle (OHV) travel to reduce habitat degradation, 4) monitoring livestock impacts to soil and vegetation, and 5) utilizing native vegetation for revegetation and restoration projects (Waterbury 2010).
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Known records of Chloealtis aspasma in Oregon, relative to Forest Service and BLM land. 
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Known records of Chloealtis aspasma in Jackson and Josephine Counties, Oregon, relative to Forest Service and BLM land. 
ATTACHMENT 4: Photographs of this species 
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Lateral view of Chloealtis aspasma. Images by Pacific Analytics, LLC 2005. 
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Dorsal view of Chloealtis aspasma. Images by Pacific Analytics, LLC 2005. 
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[image: image6.emf]Drawing of adult Chloealtis aspasma. Drawing from Otte (1981).
Photos of Wrangle Gap Survey Site (August 26, 2008) representing C. aspasma habitat. Images taken by E. Wier; available in Fouts et al. (2008). 
ATTACHMENT 5: Survey Protocol 
Taxonomic group: Orthoptera
Where: Orthopterans utilize various types of habitats including prairies, grasslands, desert shrub lands, and disturbed land (forest edges, roadsides, and crop borders). When surveying new areas, seek out places with adequate food plants, nesting materials, and habitat to sustain a population. Many species are generalists, while others can be more specialized. Suitable locations can depend on plant community, elevation, landform, and soil (Pfadt 2002). 
When: Surveys may start early in the spring as grasshoppers emerge. The nymphs may be present for 8-10 weeks after hatching. Adults are often surveyed in the summer and fall, within the window of the species’ documented activity. Adults may be present for 9-11 weeks (Pfadt 2002).  
How to survey: Grasshoppers are generally collected using insect sweep nets in open habitat. Adult specimens should be killed using a kill jar, and pinned within a few days of collecting. Juvenile stages should be preserved in 70% ethyl alcohol. All specimens should be labeled with state, county, and locality information, date collected, elevation of habitat, and collector’s name. Optional information includes habitat association, host plant, and general abundance. Field identification of adults is possible if the collector is familiar with the species of grasshoppers in the area and their behavioral patterns. A hand lens is helpful for identifications. 
Adults and nymphs: If possible, all sites should be surveyed for grasshoppers during the following environmental conditions: 

Minimum temperature:  Above 15°C (59°F), cool temperatures reduce grasshopper mobility.  
Cloud cover:  Partly sunny or better. On cooler days, the sun can play a very important role in grasshopper activity. Grasshoppers are likely to seek shelter and be inactive if it is cool, overcast, or raining (Pfadt 2002). 
Wind: Survey on calm days; wind can make surveying challenging by providing background movement and may cause grasshoppers to seek cover. 
Time of day:  Between 9AM and 6PM - surveying during warmer parts of the day, after morning dew has dried, is optimal. On warm days with ample sun, grasshoppers will often forage in the morning as well as the afternoon (Pfadt 2002).  
Time of year:  Varies by region. Most grasshopper nymphs emerge from spring through summer. Most adults are present summer through fall. 
Upon arriving at each potential site, the following survey protocol should be used:

Approach the site and scan for any grasshopper activity, as well as suitable habitat. Grasshoppers are predominantly encountered feeding on vegetation or basking in the sun on vegetation or the ground. Walking at a moderate speed is effective for catching nymphs and slower flying adults, whereas faster flying adults may require the extra effort of following its flight and sneaking up on it after it has landed (Pfadt 2002). Try to walk in a path such that you cover the entire site with this visual field, or at least all of the areas of suitable habitat. If you must leave the transect path (e.g., to look at a particular grasshopper), do your best to return to the specific place where you left your path when you resume walking/searching through the site. Inspect the ground and vegetation while making intermittent sweeps with insect nets to capture or flush grasshoppers.
When a suspected target species is encountered, net the grasshopper to confirm its identification. A standard aerial sweep net with mesh light enough to see the specimen through the net is appropriate for catching grasshoppers. When stalking individuals, approach slowly from behind. When chasing, swing from behind and be prepared to pursue the insect. After capture, quickly flip the top of the net bag over to close the mouth and prevent the grasshopper from escaping. Once netted, most insects tend to fly upward, so hold the mouth of the net downward and reach in from below when retrieving the grasshopper.
If using a cyanide killing jar, place the animal in the jar as soon as possible. The kill jar may be inserted into the net in order to get the specimen into the jar without direct handling. If a kill jar is used, take care to ensure that it is of sufficient strength to kill the insects quickly and is not overcrowded with specimens. Following a sufficient period of time in the kill jar, specimens can be transferred to a cooler for short term storage and a refrigerator or freezer for longer storage if needed before pinning can take place. Further details regarding surveying, collecting, and pinning specimens are outlined by Pfadt (2002) in the Field Guide to Common Western Grasshoppers. 
Fill out all of the site information on a datasheet, including site name, survey date and time, elevation, aspect, legal location, latitude and longitude coordinates of site, weather conditions, and a thorough description of habitat, including vegetation types, vegetation canopy cover, suspected or documented host plant species, landscape contours (including direction and angle of slopes), degree of human impact, and insect behavior and physical description. Record the number of target species observed, substrate where the species was collected (i.e., vegetation or ground) or egg-laying, and survey notes. Photographs of habitat are also a good supplement for collected specimens and, if taken, should be cataloged and referred to on the insect labels. Collection labels should include the following information: date, time of day, collector, and detailed locality (including geographical coordinates, mileage from named location, elevation). Complete determination labels include the species name, sex (if known), determiner name, and date determined. Mating pairs should be indicated as such and stored together, if possible. Record data for sites whether grasshoppers are seen or not.  In this way, overall search effort is documented, in addition to new sites.  

Species-Specific Survey Details:
Chloealtis aspasma
Where: Habitat conditions for this species vary by site. Based on previous collections this species is likely to be collected in the following sites: mountain meadows and forest borders, scattered grassy meadows, summit balds covered with brush and grassy areas, or meadows in powerline clear-cut areas. Surveys could occur at sites within 30 m (100 ft.) of forest borders and at elevations between 1,160 and 2,040 m (3,800 – 6,700 ft.). Fewer records are documented from low elevation sites, however this species may be found at elevations as low as 423 m (1,388 ft.).
When: Surveys for this species could occur between late July and early September and may be most successful in early August (Fouts et al. 2008).
How to survey: Insect sweep nets would be appropriate for surveying C. aspasma. If adult specimens cannot be identified in the field they should be killed using a kill jar, and pinned within a few days of collecting.
References (survey protocol only):
Fouts, D., E. Wier, and T. Manger. 2008. Siskiyou short-horned grasshopper (Chloealtis aspasma), 2008 survey summary. Report prepared by and for Bureau of Land Management Medford, Oregon. September 25, 2008. 17 pp.

Pfadt, R.E. 2002. Field guide to common western grasshoppers. Third edition, Wyoming Agricultural Experiment Station – University of Wyoming. Bulletin 912. 56 pp. 
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