SPECIES FACT SHEET

Common Name:  Foliaceous Lace Bug 
Scientific Name:  Derephysia foliacea (Fallen, 1807)

Phylum: Mandibulata

Class: Insecta

Order: Hemiptera

Suborder: Heteroptera

Infraorder: Cimicomorpha

Family: Tingidae  

Subfamily: Tinginae 

Tribe: Ypsotingini
Conservation Status: 

Global Status (2001): G2 - Imperiled
National Status (United States): NNR
State Status: Oregon (S1)

(NatureServe 2013).

Technical Description:  

Derephysia foliacea is a terrestrial hemipteran (true bug) in the family Tingidae (lace bugs), a fairly large group including more than 2,100 species worldwide and approximately 140 species in North American (Henry 2009, Triplehorn & Johnson 2005). Like other true bugs, lace bug mouthparts are of a piercing-sucking type. However, the lace bugs are readily differentiated from all other true bugs by the ornate net- or lace-like appearance of their dorsal surface (Osborn & Drake 1916, Henry 2009). This peculiar appearance is due to the reticulate relief of the membranous pronotal margins and hemelytra (Osborn & Drake 1916). The lace-bugs are all rather small insects (2 mm to ~8 mm) and phytophagous (plant feeders) (Henry 2009).   
The genus Derephysia is a member of subfamily Tinginae, tribe Ypsotingini. This tribe is recognized within the subfamily by the reduced, depressed clavus on the hemelytra, in combination with the porrect, elongate head reaching or almost reaching the apex of the first antennal segment (Froeschner 2001). Within this tribe, Derephysia is distinguished by the combination of the outstretched paranota (i.e., not reflexed to the point of forming inflated cysts) coupled with the anterior median cyst of the pronotum extending over the basal one-third or more of the head (Froeschner 2001). The name Derephysia combines the Greek dere, neck, plus the Greek, physa, bubble, calling attention to the inflated, somewhat bubble-like anteromedian cyst extending over the "neck" and base of the head (Froeschner 2001).
An identification key to distinguish the ~16 species in this genus is not currently available (Froeschner 2001). However, Derephysia foliacea is the only member of this genus known in North America (Applegarth 1995, Froeschner 2001). This species is distinguished by the single row of large meshes along the edge of the forewing, which may be partly divided (Bantock & Botting 2012). The outer rim of the forewings is strongly raised. The coloring is pale brown, with the antennae, head, and central area of the pronotum darker. The adult length is 3-3.5 mm (Bantock & Botting 2012). This species is known only from the macropterous (fully-winged, flight capable) form (Lattin 2009). 
See Attachment 4 in the Appendix for photographs and an illustration of the adult of this species.
Immature: A description of the egg of this species can be found in Butler (1923). The nymph is described in Stusak (1957) and Puchkov (1970). 
Life History:  
Like other plant feeding hemipterans, members of the lace bug family feed by sucking plant sap with their piercing-sucking mouthparts. The food plant for Derephysia foliacea in Oregon is not known (Applegarth 1995). In England, this species is well-known to feed on Hedera helix (ivy) (Bantock & Botting 2012). Rangewide, it has been collected from a variety of herbaceous plants including Armeria vulgaris; Artemisia campestris; Artemisia vulgaris; Artemisia sp.; Carex sp.; Chenopodium sp.; Chrysanthemum leucanthemum; Climacium dendroides; Cydonia vulgaris; Echium vulgare; Echium sp.; Hedera helix (ivy); Juncus sp.; Lonicera sp.; Plantago media; Quercus sp.; Statice ameria; Thymus serpyllus; Thymus sp.; Vaccinium myrtillus; Dracocephalum palmata, and “ash” (probably Fraxinus sp.) (Drake & Ruhoff 1965, Lattin 2009). It has also been collected in the nymphal stage from Climacium dendroides (tree climacium moss) growing on the ground at the edge of a forest in Czechoslovakia (now the Czech Republic and Slovakia) (Stusak 1957, Drake & Ruhoff 1965, Lattin 2009). Lattin (2009) notes that this moss species also occurs in Oregon, as well as in the Yukon Territory of Canada (where a fossil of D. foliacea has been found) In addition to the nymphal stage, the adult stage of D. foliacea has also been documented in moss (unidentified species) in the Ukraine (reviewed in Lattin 2009).
According to Miller (2013, pers. comm.), the collection of nymphs on the moss Climacium dendroides suggests the possibility that D. foliacea uses both a primary bryophyte (moss) host and one or more secondary vascular plant hosts. This strategy is reported in other lace bugs (e.g., the Acalypta genus), and appears to enable survival of the bugs during dry conditions when mosses are unsuitable for feeding (Drake & Lattin 1963). For D. foliacea, such a strategy has not been investigated, but may help explain the dispersal flights mentioned by Lattin (1987) and the presence of this insect in low lands as well as at high elevations (Miller 2013, pers. comm.). Additionally, since collectors often overlook mosses, the use of moss as a primary host plant could help explain the low collection numbers of this insect (Miller 2013, pers. comm.).  

Mating and egg-laying behavior are not well-documented in this species. In general, female tingids use their ovipositors to cut open the host plant and insert the eggs into (or less commonly, onto) the plant tissue (Marshall 2006, Froeschner 1988, Miller 2013, pers. comm.). After hatching from the egg, lace bugs molt through five nymphal stages before reaching the adult stage (Froeschner 1988). All life stages are relatively sedentary, and there is a tendency for lace bugs to occur on the surface of the food plant in large conspecific groups composed of nymphs and/or adults (Froeschner 1988). Generalizations aside, little is known about Derephysia foliacea nymphal development, feeding behavior, or other habits. As discussed above, the host plant for this species is not known in North America, nor have the nymphal stages been detected. According to Lattin (1987), “the immature stages still elude us [in Oregon] as they do our European colleagues”. Applegarth (1995) states that the nymphs of this species are believed to live underground, but does not offer support for this theory. As mentioned above, Stusak (1957) documented the occurrence of D. foliacea nymphs on mosses (Climacium dendroides) in Czechoslovakia. 

Lattin (1987) notes that several authors mention the potential association of this species with ants, but does not provide details on possible relationships. The papers cited by Lattin on this topic are not in English and were unable to be located and/or translated at the time of this writing.  
The phenology of this species in Oregon is not well known. The Oregon collection dates range from mid-July to early October with the majority of specimens (all adults) found during August (Lattin 1987, Lattin 2009). In England, this species appears to be univoltine (one generation per year); adults overwinter and mating occurs in the spring (Bantock & Botting 2012, reviewed in Lattin 2009). The new generation is complete by early autumn, and adults can be found all year (Bantock & Botting 2012, reviewed in Lattin 2009). Similarly, this species overwinters as an adult in Ukraine, and mates from May to July (reviewed in Lattin 2009). Overwintering in Ukraine has been documented in moss, lichens, and bird nests (reviewed in Lattin 2009). The nymphal collection(s) of this species in Czechoslovakia were made in August (Stusak 1957).
Although D. foliacea is flight capable and has been collected from aerial (rotary) traps, little is known regarding the dispersal behavior or dispersal potential of this species (Lattin 1987). In Oregon, collections of single specimens (mostly males) from scattered, low elevation localities suggest that there may be a dispersal flight from higher elevations in mid- to late summer (Lattin 1987, 2009). Such dispersal may result in some individuals encountering and establishing at new habitats (Lattin 1987, 2009). If this species alternates between bryophyte and vascular plant hosts (see above), dispersal behavior may also be explained by the potential need to locate vascular-plant hosts during the dry part of the year when moss hosts are less suitable (Miller 2013, pers. comm.). 
Range, Distribution, and Abundance:  
A palearctic species, D. foliacea is widely distributed in Eurasia, where its range stretches from Great Britain south to North Africa and east to Russia and Japan (Drake & Ruhoff 1965, Lattin 2009). In North America it is known only from Oregon, where it was first detected in 1968 (Lattin 1987, Lattin 2009). 
In Oregon, D. foliacea is known from Polk, Benton, Linn, Lane, Marion, and Multnomah Counties. Most specimens are from the Coast Range (summit meadows on Grass Mountain and Mary’s Peak) and from the west slope of the Cascade Mountains (H.J. Andrews Experimental Forest) (Lattin 1987, Applegarth 1995). Additional records are from the Willamette Valley (Corvallis, Salem, and a recent collection in Portland) (Lattin 1987, Miller 2013, pers. comm.).
BLM/Forest Service Lands: This species is documented on Siuslaw and Willamette National Forests, and on BLM land in the Salem District (Lattin 1987, Applegarth 1995). The Eugene BLM District suspects this species. 
Abundance: Abundance estimates of this species have not been conducted. On H.J. Andrews Experimental Forest (Willamette National Forest), this species is listed as “uncommon: not easily collected because of restricted habitats or general lower abundance” (Parsons et al. 1991). Known collections in Oregon are of one to two individuals per date/locality (Lattin 1987, 2009, LaBonte 2013, pers. comm., Miller 2013, pers. comm.).
Habitat Associations:  
The habitat requirements of this species in Oregon are not well known. Applegarth (1995) lists forest meadows and balds as the Oregon habitat, noting that this species is likely to occur “in any natural mountain meadow [within the Oregon range], especially at higher elevations.” As a whole, Oregon habitat types are highly varied, including summit meadows, a summit bog, a clear-cut forest site (Lattin 2009), a port, and a residential-area site described as a “shaded gulch with a modest or small typical Willamette Valley stream and riparian vegetation, including alder, maple, willow, ash, etc.” (LaBonte 2013, pers. comm.). Only three Oregon collection sites (Grass Mountain, Mary’s Peak, and Frissel Point Meadow) have produced more than a single specimen; all of these are relatively dry, ridge-top or mountaintop meadows surrounded by minimally disturbed coniferous forest at high elevations (1,200 to 1,500 m, 3937 to 4921 ft.) (Lattin 1987). Single males of this species have also been collected at scattered, low elevation (e.g., 90 m, 295 ft.) sites, including urban and disturbed areas. Lattin (1987, 2009) notes that the low elevation sites are all in the vicinity of minimally disturbed higher-elevation habitat, suggesting that D. foliacea individuals at these sites may be due to a mid- to late summer dispersal flight away from montane meadows. 
At Mary’s Peak, one of the more reliable sites for this species, the natural grass bald at the summit is composed chiefly of red fescue (Festuca rubra), bent grass (Agrostis diegoensis), and California sedge (Carex californica) (reviewed in Lattin 1987). The meadow is surrounded by noble fir (Abies procera), together with scattered Douglas fir (Pseudotsuga menziesii) and western hemlock (Tsuga heterophylla). Beyond the meadow, most of the mountain is covered with a typical Douglas fir and western hemlock forest (reviewed in Lattin 1987).
The host plant for this species in Oregon is not known, but see the life history section, above, for a discussion of the range-wide host plants as well as limited information regarding overwintering habitat. Applegarth (1995) suggests that the host for D. foliacea in Oregon is a plant that occurs in forest meadows. Miller (2013, pers. comm.) suggests the possibility that the moss Climacium dendroides is a primary host plant in the Pacific Northwest; this species is a documented host plant in Europe and is found in western North America growing in wet meadows among grasses and other wet habitats from sea level to the middle alpine. 
Threats:  
According to Lattin (2009), there is concern that some of the high-elevation natural meadows where this species occurs may be shrinking, probably due to fire suppression and encroachment of surrounding coniferous forests. Although fire may also threaten this species, it has apparently survived a long history of burning on Mary’s Peak, where the habitat perimeter, structure, and species composition are believed to have been maintained by a Native American fire regime involving frequent use of low-intensity fire (BLM 2010, Applegarth 1995). According to Applegarth (1995), the impact of a fire may be low for this species during most of the year “because the nymphs are believed to be underground”, but fire during the dry part of summer (mid-July to the end of September) could be threatening, since the adult stage is active (i.e., vulnerable) at this time. That said, the biology and nymphal habits of D. foliacea are very poorly understood, and more information is needed to evaluate the threats of both fire and fire suppression to this species. 
Likewise, the response of D. foliacea to timber harvest is unknown at this time (Applegarth 1995). This species frequently inhabits natural meadows in forest clearings, and it is not known to what extent the adjacent minimally disturbed forests are important to the survival of the species (Applegarth 1995). 

Invasive plant species may be a threat to this species at some sites, although assessing and managing this threat is very difficult due to the lack of host-plant knowledge for D. foliacea in Oregon.
Conservation Considerations:   
Given that Derephysia foliacea is widespread in Europe, Asia, and North Africa but only discovered in Oregon in 1968, there is some question as to the native vs. exotic status of this species. According to Lattin (1987), “available evidence suggests that Derephysia foliacea is native to the Pacific Northwest rather than being an introduction, and thus it joins a rather distinct group of palaearctic extensions into the Pacific Northwest at both the generic and specific level.” Such evidence includes the relatively undisturbed sites/habitats at which this species had been found, as well as the discovery of a Pleistoscene (>20,000 year old) fossil of this species in the northern Yukon, Canada (Lattin 1987, Lattin 2009). Applegarth (1995) agreed with Lattin’s assessment, stating “there are a number of Oregon populations and they seem to be native, not introduced. This species may have naturally immigrated across the Bearing Straight landbridge recently, geologically speaking, an idea that is supported by the fossil from a Pleistoscene deposit in the North Yukon Territory, Canada.” 
According to tingid expert Laura T. Miller (2013, pers. comm.), at first glance D. foliacea seems to follow the pattern of an exotic introduction, considering it has been collected at a large port of entry in Oregon, as well as other disturbed (urban) areas. However, the majority of specimens have been collected at higher elevation undisturbed habitats (mountain summit meadows and prairies surrounded by forests), and, as suggested by Lattin (1987, 2009), collections at lower elevation sites could very likely represent dispersed individuals, e.g., in search of new habitat or alternative host plants. Lattin (2009) explained each of the few low-elevation occurrences in terms of dispersal from nearby high elevation habitat; similarly, dispersal behavior may explain the recent collection at the port site, which is in very close proximity to a natural area (Smith & Bybee Wetlands Natural Area) (Miller 2013, pers. comm.). Overall, the distribution pattern of known records in Oregon, the fossil evidence of this species in Canada, and the distribution pattern of the host-moss Climacium dendroides (see life history section, above) lead Miller (2013, pers. comm.) to agree with Lattin (1987, 2009) that this species is native to North America rather than a recent introduction.   

In contrast, James LaBonte (Oregon Dept. of Agriculture) strongly suspects that D. foliacea is an exotic species in Oregon, largely based on his understanding of the ease with which exotic species can be introduced (LaBonte 2013, pers. comm.). According to LaBonte (2013, pers. comm.), John Lattin’s 1987 argument for this species being native was “predominantly based on the interpretation that the sites from which it was known were unlikely spots for exotic species. However, the H.J. Andrews and Mary’s Peak are actually relatively rife with exotics, many of which can be found in association with truly Holarctic or Nearctic species…. Finding a late Pleistocene fossil in the northern Yukon does not convince me that "lower 48" records represent native populations. There are any number of Palearctic species once found in the High Arctic that are either no longer present there or currently unknown from the region. It is certainly highly unlikely that any species with truly boreal requirements would be found in [a residential backyard in Salem]” (LaBonte 2013, pers. comm.). At the time of this writing, John Lattin was not available for communication on this topic, and the issue remains unresolved.  
Inventory: This species is known from very few collections in Oregon, probably due to both rarity and lack of targeted sampling effort. If this species is determined to be a conservation priority in Oregon, further surveys are needed to evaluate the current status and habitat use in the region. Apart from a recent (2010) collection of this species in Portland (Miller 2013, pers. comm.), all known Oregon records are from the 1960’s to 1980’s. The last known record at Mary’s Peak is from 1976, and the last record at H.J. Andrews Experimental Forest is from 1981. As such, surveys on BLM and Forest Service land in the vicinity of known records are encouraged, including surveys on Mary’s Peak, Grass Mountain, and Frissel Point Meadow (H.J. Andrews). 
Reasearch: Miller (2013, pers. comm.) recommends investigating the presence of Climacium dendroides moss (or other Climacium species) at the known D. foliacea sites. In addition, since the literature includes a large list of vascular host-plants for this insect (see life history section, above), the potential occurrence/abundance of these plants at the known Oregon sites (and in Oregon as a whole) should be evaluated (Miller 2013, pers. comm.). Such research would be important in determining the Oregon host plant and also in evaluating the possibility that D. foliacea alternates between bryophyte and vascular host plants (Miller 2013, pers. comm.). 
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Known records of Derephysia foliacea in Oregon, relative to BLM and Forest Service lands.
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Known records of Derephysia foliacea on or near Siuslaw National Forest and BLM land in the Salem District. 
ATTACHMENT 4:   Photographs and illustrations of this species 
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Derephysia foliacea adult, dorsal view. Collected in Portland, OR by P.W. Mitchell. Identified and photographed by Laura T. Miller, West Virginia Department of Agriculture. Specimen is property of the Oregon Department of Agriculture. Photograph used with permission.  
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Derephysia foliacea adult, lateral view. Collected in Portland, OR by P.W. Mitchell. Identified and photographed by Laura T. Miller, West Virginia Department of Agriculture. Specimen is property of the Oregon Department of Agriculture. Photograph used with permission.  

[image: image5.png]n = Comment

Fig 1. Derephysi olaces Fale),

TR END E e 3l cwmranw 2ol





Derephysia foliacea adult, dorsal view. Illustration from Lattin (1987).
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Derephysia foliacea fifth instar nymph, dorsal view. Illustration from Stusak (1957).
ATTACHMENT 5:   Survey Protocol for this species

Survey Protocol:
Derephysia foliacea

Where: 

A palearctic species, D. foliacea is widely distributed in Europe, Asia, and North Africa (Drake & Ruhoff 1965, Lattin 2009). In North America it is known only from Oregon, where it occurs in Polk, Benton, Linn, Lane, Marion, and Multnomah Counties (Lattin 1987, Lattin 2009, Miller 2013, pers. comm.). Most Oregon specimens are from the Coast Range (summit meadows on Grass Mountain and Mary’s Peak) and from the west slope of the Cascade Mountains (H.J. Andrews Experimental Forest) (Lattin 1987, Applegarth 1995). Additional records are from the Willamette Valley (Corvallis, Salem, and Portland) (Lattin 1987). Apart from a recent (2010) collection of this species in Portland (Miller 2013, pers. comm.), all known records are from the 1960’s to 1980’s. The last known record at Mary’s Peak is from 1976, and the last record at H.J. Andrews Experimental Forest is from 1981. If this species is determined to be a conservation priority, further surveys are needed to evaluate the current status of the species in both regions. Surveys on BLM and Forest Service land in the vicinity of known records are recommended, including surveys on Mary’s Peak, Grass Mountain, and Frissel Point Meadow (H.J. Andrews). 
The primary habitat for this species in Oregon is described as forest meadows and balds surrounded by minimally disturbed coniferous forest at high elevations (1,200 to 1,500 m, 3937 to 4921 ft.) (Applegarth 1995, Lattin 1987). Note, however, that this species has also been encountered at low elevations (e.g., 90 m, 295 ft.). Oregon habitat types, as a whole, are highly varied, including summit meadows, a summit bog, a clear-cut forest site (Lattin 2009), a port (Miller 2013, pers. comm.), and a residential backyard with a shaded gulch and stream (LaBonte 2013, pers. comm.).  
The typical microhabitat of lace bugs is on the surface of the plants on which they feed, but the host plant for this species is not known in Oregon. Miller (2013, pers. comm.) recommends investigating the presence of Climacium dendroides moss (or other Climacium species) at the known D. foliacea sites. In addition, since the literature includes a large list of vascular host-plants for this insect (see life history section, above), the potential occurrence/abundance of these plants at the known Oregon sites (and in Oregon as a whole) should be evaluated (Miller 2013, pers. comm.). Such research would be important in determining the Oregon host plant and also in evaluating the possibility that D. foliacea alternates between bryophyte and vascular host plants (Miller 2013, pers. comm.).   
When: 

Surveys for D. foliacea are recommended during the dry part of the summer when adults are known to be active. The Oregon collection dates range from mid-July to the beginning of October, with the majority of specimens having been found during August (Lattin 1987, Lattin 2009). The nymphal collection(s) of this species in Czechoslovakia (now the Czech Republic and Slovakia) were made in August (Stusak 1957). This species overwinters in the adult stage (Applegarth 1995). 

How:
Derephysia foliacea is best collected by sweeping through grass with a heavy duty net (Lattin pers. comm. in Applegarth 1995). Rotary traps may also be useful in collecting this species. To date, at least one specimen has been collected from a rotary trap at a lower elevation site in Oregon (Lattin 1987). Miller (2013, pers. comm.) notes that a combination of pitfall trapping and sweeping may be useful in collecting this species from known or potential sites. Moss samples (preferably only from Climacium sp.) processed through a Berlese funnel could also be helpful, particularly in finding nymphs (Miller 2013, pers. comm.). 
After capture, adult voucher specimens should be placed immediately into a kill jar until pinning. Field collections can also be temporarily stored in 75% ethyl alcohol, but the alcohol may cause some colors to fade (Triplehorn and Johnson 2005). For long term storage, adult specimens should be point-mounted, while juveniles are best preserved in vials containing 75% ethyl alcohol (Triplehorn and Johnson 2005). Collection labels should include the following information: date, collector, detailed locality (including geographical coordinates, mileage from named location, elevation, etc.), and detailed habitat/host plant. Complete determination labels include the species name, sex (if known), determiner name, and date determined.

Adults of this species can be distinguished from similar lace bugs using information and photographs in the Species Fact Sheet. Juvenile stages look similar to adults, but lack developed hemelytra which give the adults their lace-bug appearance.  

Field identification of adults is possible by those familiar with heteropteran taxonomy, and can be accomplished by non-experts who have examined and become familiar with museum specimens and/or photographs of this species. All field identifications should be confirmed by taxonomic experts with experience identifying tingids.
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