SPECIES FACT SHEET

Common Name:  Lillianis Moss Bug
Scientific Name:  Acalypta lillianis (Torre-Bueno 1916) 
Phylum: Mandibulata
Class: Insecta

Order: Hemiptera
Suborder: Heteroptera

Infraorder: Cimicomorpha

Family: Tingidae  
Note: The species epithet lillianis is sometimes misspelled “lillianus”, including by NatureServe (2013), ORBIC (2010), and ISSSSP (2012 invertebrate list). 
Conservation Status: 

Global Status (2001): G3 - Vulnerable
National Status (United States): NNR
State Statuses: Arkansas (not ranked), Oregon (S1)
(NatureServe 2013).

Technical Description:  

Acalypta lillianis is a terrestrial hemipteran (true bug) in the family Tingidae (lace bugs), a fairly large group including more than 2100 species worldwide and approximately 140 North American species (Henry 2009, Triplehorn and 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 Acalypta includes about 40 species worldwide, approximately ten of which occur in North America (Wheeler & Reeves 2004). Members of this genus are small (~2-3 mm) and similar in general appearance, but differ in details of the pronotum and hemelytra, among other characters. Drake & Lattin (1963) provide a key to North American Acalypta species, as well as detailed illustrations and descriptions of known species. Excellent illustrations of the terminology associated with identifying Acalypta bugs are also provided.
A few species in this genus exhibit non-sexual dimorphism in which some individuals are brachypterous (having short or rudimentary wings) while others are macropterous (fully-winged). The macropterous form is thought to be important in dispersal, since these individuals are capable of flight. Acalypta lillianis is a dimorphic species with both brachypterous and macropterous forms. Certain structures vary considerably between these two morphs, including form and length of hemelytra, size and convexity of pronotum, longitudinal spacing of coxal cavities, absence or presence of metathoracic wings, and general habitus (Drake & Lattin 1963). As such, the species description for A. lillianis includes a description of both the brachypterous and macropterous forms. 
Brachypterous form: 2.00 to 2.35 mm in length, 1.20 to 1.60 mm in width (across hemelytra) (Drake & Lattin 1963, Osborn & Drake 1916). The body shape is ovate, obovate, or elongate-ovate. Drake & Lattin (1963) describe the body color as dark brown to dark fuscous brown; Osborn & Drake (1916) note that the color is black, with the posterior part of the pronotum and hemelytra dark gray. The 4-segmented antennae are brown with the first, second, and fourth segments blackish fuscous, the third testaceous, sometimes also fuscous, and the body beneath stramineous to dark fuscous (Drake & Lattin 1963). The first segment of the antennae is swollen, longer than the second; the second segment is less swollen, short; the third segment is very long, slender, equal thickness throughout; the fourth segment is fusiform (Osborn & Drake 1916). The head is short, armed with two porrect frontal spines; bucculae closed or open in front; labium extending to end of sternal sulcus, open at base (Drake & Lattin 1963). The pronotum is tricarinate, each carina raised anteriorly and composed of a row of fairly large areolae, the median carina highest, the lateral carinae nearly parallel or at most slightly divergent posteriorly (Osborn & Drake 1916, Drake & Lattin 1963). The paranotum is moderately wide, entirely biseriate or with some extra areolae anteriorly, front and lateral margins jointly rounded, thus rounded at anterolateral corner (Drake & Lattin 1963). Osborn & Drake (1916) describe the hood of the pronotum as small, not projecting over the head, slightly angulated in front, somewhat higher than the median carina; sides foliaceous (referring to the paranotum/paranota) more or less biseriately reticulate, anteriorly rounded. The hemelytron has a long discoidal area, slightly more than three-fourths as long as hemelytron, boundary veins raised, longitudinally sulcate; costal area uniseriate, sometimes with a few intercalated areolae at base and a little in front of apex; subcostal area as wide or slightly wider than discoidal area, each three to four areolae deep in the widest part (Drake & Lattin 1963). 
The hypocostal laminae are uniseriate. The metathoracic (hind) wings are absent (Drake & Lattin 1963). The abdominal segments are broadly banded with rufous (Osborn & Drake 1916).  
Macropterous form:  Longer and narrower than the brachypterous form, 3.00 to 3.12 mm in length, 1.25 mm in width (across hemelytra) (Drake & Lattin 1963). The body shape is oblong/elongate as opposed to nearly oval in the brachypterous form. The pronotum is quite high, distinctly convex, tricarinate, with the carinae less elevated than in brachypterous form, each uniseriate, the lateral pair divergent posteriorly (Drake & Lattin 1963, Osborn & Drake 1916). The hemelytra are elongate: one-third longer than the body (as opposed to barely extending past the abdomen in the brachypterous form) (Osborn & Drake 1916). The sutural areas of the hemelytra overlap each other in repose. The clavus is well developed, concealed under the backward projection (or posterior process) of the pronotum in repose. The discoidal area is shorter than in the brachypterous form: about five-sevenths as long as hemelytron (Drake & Lattin 1963). The membrane (posterior edge) of the hemelytra is complete and reticulately veined (as opposed to being much reduced and biseriately reticulate in the brachypterous form) (Osborn & Drake 1916). The metathoracic (hind) wings are long and functional (as opposed to absent in the brachypterous form). Other characters are similar to those in the brachypterous form. 
This species is very similar to A. parvula (formerly A. barberi), a relatively common Acalypta species in Oregon (and elsewhere). The two species are easily distinguished by characteristics of the paranotum: in A. lillianis, the front and outer margins of the paranotum are rounded at the anterolateral corner, whereas in A. parvula, the outer margin is nearly straight and distinctly angulate at the anterolateral corner (Drake & Lattin 1963). Additionally, the discoidal area in A. lillianis is slightly longer (3/4 as long as hemelytra as opposed to 2/3 as long in A. parvula) (Drake & Lattin 1963).
Immature: Acalypta nymphs are similar to adults but the abdominal segments are exposed, lacking the lace-like, sculptured covering on the dorsal surface. Wing buds are apparent in the second and third instars and grow more pronounced with age. Not much is known about the immature stages of many tingids, and only taxonomic keys of the last instar have been developed for some species. Currently, there are no known identification keys for the immature stages of Acalypta (Miller 2013, pers. comm.). Identification of nymphs in this genus is therefore best approached by rearing collected specimens to adulthood (Miller 2013, pers. comm.). See Appendix for photographs of the first, second, and third nymphal instars of A. lillianis, provided by Miller (2013, pers. comm.). An illustration of the 5th nymphal instar of A. nyctalis can be found in Drake & Lattin (1963).
Egg:  The eggs of this species have not been documented. See Appendix for illustrations of the eggs of the related Acalypta parvula (Leston 1953).
Life History:  

Like other members of the Acalypta genus, this species is known to be muscicolous (living on or among mosses) (Drake & Lattin 1963). Although specific moss associations are not often recorded for moss lace bugs, A. lillianis is one of the few for which moss species and genus associations have been documented (Wheeler & Reeves 2004). Nymphs and adults of this species have been recorded from hair-cap mosses (genus Polytrichum), specifically P. juniperinum in North Carolina (Horn et al. 1979), P. commune and P. juniperinum in the southeastern United States (Wheeler & Reeves 2004), and Polytrichum (unidentified species) in Massachusetts (Bailey 1951). 
Like other plant feeding hemipterans, members of the lace bug family feed by sucking plant sap with their piercing-sucking mouthparts. Miller (2013, pers. comm.) reports that A. lillianis nymphs definitely feed on mosses and have been reared successfully to adulthood on moss alone. Little is known regarding the specific parts of the moss plants that are consumed by A. lillianis, although feeding appears to occur mostly on the moss stem, at least in captivity (Miller 2013, pers. comm.). Gerson (1969) notes that lace bugs in the Acalypta genus (species not noted) have been seen to feed on the capsules of Climacium moss from which the calyptra (veil protecting the capsule) has fallen. 
In addition to their association with mosses, some Acalypta species are known to seek out nearby angiosperm plants when conditions are unfavorable for mosses (Drake & Lattin 1963). For example, nymphs and adults of the typical moss-associate A. parvula (formerly A. barberi) have been found feeding in numbers on hops plants in Oregon (Drake & Lattin 1963). Evolutionarily, this behavior may be understood in light of the fact that Acalypta is an aberrant moss-associated genus belonging to a family essentially associated with angiosperm plants. As such, the occasional development of Acalypta on angiosperm plants suggests that the host-crossover from angiosperms to mosses is not complete and that reversion to old food habits may occur when the mosses are in a state unfavorable for lace bug development (Froeschner 1976). The use of alternative angiosperm plants has not been documented for A. lillianis, and further studies and collections away from mosses are needed in order to establish the ability of this species to utilize angiosperm plants (Froeschner 1976, Miller 2013, pers. comm.). The potential use of alternative plants by A. lillianis is likely to be greatest during the dry spells of summer when the species is in the adult stage and may be more apt to stray from drying moss habitat in search of other plants (Miller 2013, pers. comm.).  
Mating and egg-laying behavior have not been documented in this species (Miller 2013, pers. comm.). In general, the female tingid possesses an ovipositor with minute serrations on its edges which is used to cut open the host plant and insert the eggs into (or less commonly, onto) the plant tissue (Miller 2013, pers. comm., Marshall 2006). Mosses, in addition to providing food for A. lillianis, are likely to be the host plant for this species (i.e., support the bugs’ growth and development from the egg stage onward). At least one Acalypta species, A. parvula, is known to insert its eggs into moss stems under laboratory conditions (Leston 1953). However, since egg laying behavior has not been documented in A. lillianis, it is recommended that this species be referred to as having an “association” with mosses rather than “host relationship”, until further evidence is gathered (Wheeler & Reeves 2004).  
Lace bugs, in general, have a tendency to occur on the food plant in large conspecific groups composed of nymphs and/or adults. Similarly, A. lillianis nymphs are often found closely aggregated, e.g., on the same clump of moss (Miller 2013, pers. comm.). Maternal care is exhibited by some lace bugs (e.g., genus Gargaphia) (Henry 2009), but has not been documented for Acalypta. Bailey (1951) suggested that A. lillianis is nocturnal or retires under stones by day. These observations are in need of verification. 
Dispersal behavior is not well-documented in this species. Like a few others in its genus, A. lillianis exhibits non-sexual dimorphism in which some males and females are brachypterous (having short or rudimentary hindwings) while others are macropterous (fully-winged). The macropterous form is generally less common, and thought to be important in dispersal, since these individuals are capable of flight (Lattin & Moldenke 1990). The ratio of macropterous to brachypterous individuals in a given population has not been documented for A. lillianis. In another species of this genus, approximately 5% of the individuals have been found to be macropterous (Lattin & Moldenke 1990). Fully brachypterous species are also known in this genus, and generally associated with very stable habitats, such as old growth forests, where the need for dispersal to new habitat is reduced (Drake & Lattin 1963, Lattin 1990). In Oregon, the one A. lillianis specimen that has been collected was brachypterous (Lattin & Moldenke 1990), although both macropterous & brachypterous forms are expected to occur in Oregon. Elsewhere, the macropterous form is occasionally collected but appears to be much less common than the brachypterous form. A collection of the macropterous form of A. lillianis in a flight-intercept trap in Kansas lends support to the flight-capable nature of this species (Miller 2013, pers. comm.).
The phenology of A. lillianis is not well known. This species appears to exhibit one generation per year, with overwintering occurring in the nymphal stage (Torre-Bueno 1916, Miller 2013, pers. comm.). Torre-Bueno (1916) reports collecting nearly full-grown nymphs under stones in New York in November, December, March, and April, and adults principally in May. In West Virginia nymphs have been collected from September through April (Miller 2013, pers. comm.). Adult emergence in this species appears to occur in spring; in Massachusetts, Bailey (1951) reported that adults were most frequently collected in late spring (late May through June), and that this species was generally unable to be detected later in the season from Polytrichum colonies that had yielded numerous individuals during the spring. Bailey’s inability to collect A. lillianis during the summer may have been due to the desiccation of moss colonies (Wheeler & Reeves 2004), and/or the possibility that adults may leave moss habitat in search of alternative food plants at this time (Miller 2013, pers. comm.). In the southeastern United States, overwintering also appears to occur in the nymphal stage. Late instars of this species have been found in mats of Polytrichum commune moss in February, March, April, and September, and adults mainly in April, but also in May and June (Wheeler & Reeves 2004). The life span of this species has not been documented. A few specimens have lived up to three months in captivity but it is unknown how well this reflects the life span in the wild (Miller 2013, pers. comm.).
Range, Distribution, and Abundance: 

This species is the most widespread member of the Acalypta genus in North America, occurring across the United States, southeastern Canada, and Alaska (Allan et al. 1988). In Canada, it is known from Quebec, Ontario, Newfoundland, and British Columbia (Osborn & Drake 1916, Drake & Lattin 1963). In the United States, it has long been documented from Maine, New Hampshire, Massachusetts, Maryland, Vermont, Connecticut, New Jersey, Virginia, North Carolina, Rhode Island, New York, District of Columbia Tennessee, Pennsylvania, Ohio, Indiana, Illinois, Iowa, Michigan, Wisconsin, Minnesota, North Dakota, Nebraska, Idaho, and Alaska (Osborn & Drake 1916, Drake & Lattin 1963, Froeschner 1976, Froeschner 1988). The known range of this species has continued to expand in recent years. Recent collections of this species in Oregon (Lattin & Moldenke 1990) represent the southwestern limits of the known range, and collections from Arkansas (Allan et al. 1988), Georgia (Beshear et al. 1976), Alabama and South Carolina (Wheeler & Reeves 2004) represent the southeastern limits. Additionally, this species has been recently collected from West Virginia (Torres-Miller 1995), Kentucky, and Kansas (unpublished records, identified by Laura Torres-Miller, West Virginia Department of Agriculture). According to Lattin & Moldenke (1990), this species’ localized occurrence in southern regions suggests remnant populations from earlier times when the climate was cooler. 
In Oregon, the species is known only from eastern Lane County where it has been collected at one site in the H. J. Andrews Experimental Forest, a 6,400 hectare Long-term Ecological Research Site on the west slope of the Cascade Mountains (Applegarth 1995, Lattin & Moldenke 1990).   

BLM/Forest Service lands: This species has been documented on Willamette National Forest. Not enough information is available to assess its likelihood of occurrence on other Forests or BLM Districts in Oregon.
Abundance: Abundance estimates of this species in Oregon have not been conducted. The only known observation was of just one specimen. Elsewhere, known collections are typically small. For example, in the southeastern United States, Wheeler & Reeves (2004) observed between one and fourteen individuals of this species at a given locality/date. In the original description of this species, Torre-Bueno (1916) notes that it is not very common, typically taken in twos and threes. 

Habitat Associations:  

While most lace bugs are found on the leaves of trees, shrubs, and herbaceous plants (Osborn & Drake 1916, Marshall 2006), the Acalypta genus is unique in occurring in mosses (Drake & Lattin 1963). The habitat for A. lillianis in Oregon is described as relatively cold, dry, rocky ridges and boreal meadows where moss occurs (Applegarth 1995). On the H. J. Andrews Experimental Forest in Oregon, it has been found in moss growing on the thin soil of dry ridge-top scrub communities at relatively high elevations (1500 m, 4921 ft.) (Lattin & Moldenke 1990). According to Lattin & Moldenke (1990), the localized occurrence of A. lillianis in Oregon suggests remnant populations from earlier times when the climate was cooler. Lattin (1990) also notes that this species is apparently a relict of colder times.
At least three different Acalypta species have been documented on the H. J. Andrews Experimental Forest, but each of these appears to occupy their own distinct habitat niche (Lattin & Moldenke 1990). Acalypta lillianis occurs on high elevation cool, rocky ridgetops, while A. mera is common in open 5- to 20-year-old clearcut habitats at low to mid elevation, and A. saundersi (an apparently flightless species) is taken only in mature old-growth coniferous forests characterized by long-term stability (Lattin 1990, Lattin & Moldenke 1990). 
Threats:     
Any habitat alteration that reduces or fragments moss populations is expected to be detrimental to this species. The threat of habitat loss/fragmentation is common to many sensitive invertebrate species, but heightened for A. lillianis due to this species’ limited flight potential and dispersal rate, which may limit its ability to escape harsh situations quickly enough to avoid population reduction or extirpation (Miller 2013, pers. comm.). The tendency of this species to aggregate in small areas may further limit its ability to tolerate environmental disturbance, since a large proportion of a population could be quickly lost if occupied habitat (even as small as a clump of moss) is destroyed (Miller 2013, pers. comm.). For example, Miller (2013, pers. comm.) notes that one of the known sites for this species in West Virginia was destroyed when the road was widened. The area right above the destroyed site was subsequently sampled to see if any populations had the chance to migrate and survive, but the species was not detected at the time (Miller 2013, pers. comm.).
Global climate change also poses a serious threat to this species, particularly in the H. J. Andrews Experimental Forest in Oregon where this species is known only from the highest/coldest available ridge-line habitat (1500 m, 4921 ft.), and is already considered a “relict of colder times” (Lattin 1990). Unlike animals and plants at lower elevations with the potential to shift their distributions to higher elevations in response to climate warming, species such as A. lillianis may be left with no habitat to move into in this region.
Conservation Considerations: 
Inventory: Moss lace bugs (Acalypta genus) are generally under-collected, largely due to their small size, and occupancy of a habitat type that is not frequently examined by collectors (Froeschner 1976). As a result, the ranges of even the best-known North American species are inadequately known (Wheeler & Reeves 2004, Froeschner 1976). Because A. lillianis is known from just one site in Oregon (Lattin 1990), further documentation of its range and habitat within this state, in particular, is needed. At a minimum, revisit appropriate habitat (high elevation ridges with moss) in the H. J. Andrews Experimental Forest, in an effort to establish the current status of the species on the Forest. Explore similar habitat in unsurveyed territory in the Oregon Cascades, Coast Range, and Siskiyou Mountains, and survey for this species. New detections of this species in Oregon would greatly advance our understanding of its distribution and habitat needs in the state. Since population size is important in evaluating the stability of a species at a given locality, abundance estimates for this species would also be valuable. 
Management: Protect all known and potential sites from practices that would adversely affect this species’ moss-associates, or other aspects of its habitat or life cycle. Manage known sites to prevent loss and fragmentation of moss habitat.
Research: Field and laboratory studies are needed to determine the seasonality of this species and other aspects of its life history and biology (Wheeler & Reeves 2004, Miller 2013, pers. comm.). Studies examining this species’ potential use of angiosperms as alternative food/host plants are also needed, and would help provide a broader picture of this species’ habitat use (Froeschner 1976).     
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Known record of Acalypta lillianis in Oregon, relative to BLM and Forest Service lands. 

ATTACHMENT 4:   Photographs and illustrations of this species 

[image: image2.emf]
Eggs of the related Acalypta parvula. A. Egg in situ against moss stem and showing micropylar cap; B. micropylar rim from behind; C, lateral view of the egg; D. four eggs in situ. Illustrations from Leston (1953). 
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Acalypta lillianis first instar (left) and second instar (right). Individuals were collected from moss and reared to adulthood to confirm identification. Rearing, identification, and photographs by Laura T. Miller, West Virginia Department of Agriculture. Used with permission. 
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Acalypta lillianis third instar. Individual was collected from moss and reared to adulthood to confirm identification. Rearing, identification, and photograph by Laura T. Miller, West Virginia Department of Agriculture. Used with permission. 
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Acalypta lillianis adult, brachypterous form, dorsal view. Photograph by John Haarstad, available at http://cedarcreek.umn.edu/insects/album/020014001ap.html (Accessed Feb 2013). Used with permission.
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ferrugineous; the basal and apical segments blackish. Thorax and elytra griseus.
Habitat: South Carolina (Stil) and Virginia (Barber).

Acalypta lillianis Bueno.
Acalypta lillianis Bueno, Bull. Brook. Ent. Soc., Vol. XI, p. 39, 1916.

Fig. 1. Acalypta lillianis Bueno, brachypterous form (length,

3 mm.)
“Black, posterior part of pronotum and hemelytra dark gray; third joint of
antennac of cqual thickness throughout, four times as long as the fourth, longest,
sccond joint shortest, first stoutest and shorter than fourth, which is not quite so
stout as second; pronotum tricarinate, keels nearly parallel, or at most slightly
diverging posteriorly, the middle kecl highest: hood small, not projecting over
head, slightly angulated in front, somewhat higher than the median keel; sides
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foliaceous, more or less biseriately reticulate, anteriorly rounded; costal membrane
uniseriate in greater part. Abdominal segments broadly banded with rufou

).

“The macropterous form has the membrane complete, reticulately veined; in
the brachypterous, it is much reduced and is biseriately reticulate. The pronotum
in the former is quite high, but in the latter much reduced in area and nearly flat.
The hemelvtra arc one-third longer than the body in the macronterous form. and

ig. 2. Acalypta lillianis Bueno, macropterous form (length, 3 mn
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Acalypta lillianis adults, brachypterous form (left, 2.3 mm. in length), and macropterous form (right, 3 mm in length). Illustration from Osborn & Drake (1916).   
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Acalypta lillianis adult, brachypterous form, dorsal view. Illustration from Drake & Lattin (1963). 
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Characters used in identifying members of the Acalypta genus. Illustration from Drake & Lattin (1963). 
ATTACHMENT 5:   Survey Protocol for this species
Survey Protocol: 

Acalypta lillianis
Where:
The range of this North American species extends across the United States, southeastern Canada, and Alaska (Allan et al. 1988). In the western United States, it has been documented from Oregon and Idaho, but not Washington, California, or surrounding states. In Oregon, it is known only from eastern Lane County, where a single specimen was collected from H. J. Andrews Experimental Forest. Further documentation of its distribution and habitat within the region is needed. At a minimum, appropriate habitat in the H. J. Andrews Experimental Forest should be revisited in an effort to establish the current status of the species on the Forest. Note that the one known Oregon specimen was reportedly deposited as a pinned specimen in the Oregon State University Arthropod Collection (OSAC) (Parsons et al. 1991) but was not recovered in 2013 searches of the collection and is now considered missing (OSAC 2013, Marshall 2013, pers. comm.). As such, the specific locality of the H. J. Andrews site is unknown, but there are only a few areas within the Forest that match the appropriate habitat description (ridge-top at 1500 m, 4921 ft.). Unsurveyed habitats in the Oregon Cascades, Coast Range, and Siskiyou Mountains are also in need of survey attention for this species. New detections of this species in Oregon would greatly advance our understanding of its distribution and habitat needs in the state. 

Oregon surveys should focus on relatively cold, dry, rocky ridges and boreal meadows where moss occurs (Applegarth 1995, Lattin 1990). The known H. J. Andrews specimen was found in moss growing on the thin soil of a dry ridge-top scrub community at high elevation (1500 m, 4921 ft.) (Lattin & Moldenke 1990, Lattin 1990). According to Lattin & Moldenke (1990), the localized occurrence of A. lillianis in Oregon suggests remnant populations from earlier times when the climate was cooler. Lattin (1990) also notes that this species is apparently a relict of colder times.
Like other members of the Acalypta genus, this species is known to be muscicolous (living on or among mosses) (Drake & Lattin 1963). Nymphs and adults of this species have been recorded from hair-cap mosses (genus Polytrichum), specifically P. juniperinum in North Carolina (Horn et al. 1979), P. commune and P. juniperinum in the southeastern United States (Wheeler & Reeves 2004), and Polytrichum (unidentified species) in Massachusetts (Bailey 1951). In addition to their association with mosses, some Acalypta species are known to seek out nearby angiosperm plants when conditions are unfavorable for mosses (Drake & Lattin 1963). The use of alternative angiosperm food plants has not been documented for A. lillianis. Further studies and collections away from mosses are needed to establish the ability of this species to utilize angiosperm hosts, e.g., during seasons when the mosses are not suitable (Froeschner 1976). 
When: 

Adults of this species are probably best surveyed for in late spring, but note that the seasonality of this species is poorly known, particularly in the western United States. The collection date of the one Oregon record for this species is unknown (missing specimen) (Marshall 2013, pers. comm.). This species appears to exhibit one generation per year, with overwintering occurring in the nymphal stage (Torre-Bueno 1916, Miller 2013, pers. comm.). Torre-Bueno (1916) reports collecting nearly full-grown nymphs under stones in New York in November, December, March, and April, and adults principally in May. In West Virginia nymphs have been collected from September through April (Miller 2013, pers. comm.). Adult emergence in this species appears to occur in spring; in Massachusetts, Bailey (1951) reported that adults were most frequently collected in late spring (late May through June), and that this species was generally unable to be detected later in the season from Polytrichum colonies that had yielded numerous individuals during the spring. Bailey’s inability to collect A. lillianis during the summer may have been due to the desiccation of moss colonies (Wheeler & Reeves 2004), and/or the possibility that adults may leave moss habitat in search of alternative food plants at this time (Miller 2013, pers. comm.). In the southeastern United States, overwintering also appears to occur in the nymphal stage. Late instars of this species have been found in mats of Polytrichum commune moss in February, March, April, and September, and adults mainly in April, but also in May and June (Wheeler & Reeves 2004).
How:

This species is generally obtained by collecting moss samples, placing the moss into a Berlese funnel or Tullgren separator, and recovering adults and nymphs from the extracted material (Applegarth 1995, Wheeler & Reeves 2004, Froeschner 1976). Another collection method used by Wheeler & Reeves (2004) and Miller (2013, pers. comm.) involves placing a white enamel pan in mats of mosses, tapping the overlying stems over the pan, and collecting any dislodged nymphs and adults. This species has also been collected by D-vaccuming in mosses (Haarstad 2000), and by sweeping in appropriate habitat (Allan et al. 1988, Miller 2013, pers. comm.). The type series was taken “on a damp and marshy meadow, by sweeping close to the ground in places where the tall tree-like moss [Lycopodium?] grows in clumps” (Torre-Bueno 1916). The macropterous (fully-winged) form of this species has been collected on occasion in flight-intercept traps (Miller 2013, pers. comm.).
In addition to collections from mosses, observations and collections of this species away from mosses are also needed (see discussion above). In summertime, surveyors may wish to use sweep-nets to target the leaves of herbaceous plants, shrubs, and trees in the vicinity of moss habitat. 
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 readily distinguished from similar lace bugs using the key in Drake & Lattin (1963) as well as information outlined in this Fact Sheet. Juvenile stages look similar to adults, but lack developed hemelytra which give the adults their lace-bug appearance. Since species level identification is limited to adult specimens, juveniles must be reared to adulthood if confirmation of their identification is needed. During the rearing process, immature specimens should be kept in covered Petri dishes with a little moss and a filter paper to keep the moss moist (Miller 2013, pers. comm.).
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 photographs of this species. Field identification may be facilitated using photographs of the species and of common look alike species. All field identifications should be confirmed by taxonomic experts with experience identifying tingids.
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