SPECIES FACT SHEET

Common Name: Essig’s plant bug 

Scientific Name:  Macrotylus essigi (Van Duzee, 1916)
Phylum: Mandibulata
Class: Insecta

Order: Hemiptera

Suborder: Heteroptera

Family:  Miridae

Subfamily: Phylinae

Tribe: Phylini    
Conservation Status: 

Global Status (2001): G3-Vulnerable 

National Status (United States): NNR
State Statuses: Oregon (S2) 
(NatureServe 2013).

Technical Description:  

Macrotylus essigi is a small (4 mm), green, yellow, and black terrestrial bug in the family Miridae (plant bugs) (Applegarth 1995). This family is the largest family of Hemiptera (true bugs), with approximately 1750 species in North America and ~10,040 species worldwide (the Miridae comprise approximately 25% of all true bugs) (Triplehorn & Johnson 2005, Henry 2009). Members of the Miridae family are small, soft-bodied bugs, recognized by characteristics of the forewing (presence of a cuneus and only one or two closed cells at the base of the membrane) (Triplehorn & Johnson 2005). Like other heteropterans, the mouthparts are of a unique piercing-sucking type, and the basal portion of the front wing is thickened and leathery, while the apical portion is membranous.
The Miridae family is divided into eight subfamilies (Henry 2009). Macrotylus belongs to the subfamily Phylinae, a group diagnosed primarily on the structure of male genitalia, which are distinctive in their possession of a sclerotized, rigid, non-inflatable vesica and the phallotheca attached to the posterior wall of the genital capsule rather than to the phallobase as in all other Miridae (Schuh 2013). The posterior wall in the female genitalia is simple and unornamented (Schuh 2013). 

The genus Macrotylus is characterized by the distinctive claw structure (pulvillus long, free from the claw over most of their length; claw strongly curved, with a conspicuous basal tooth; short, a little bit longer than tibia width) and by the prominent tylus (strongly projecting anteriorly, well separated from front; front wide; long gula) (Streito 2011). 

Macrotylus essigi is described as follows (Van Duzee 1916): 
Length 4 mm to tip of membrane. Head a little more oblique than in other species. Vertex narrowly flattened, the front becoming strongly convex toward its apex. Eyes small, viewed from the side oblong, reaching about half way to the gula. Pronotum long, the sides straight and scarcely carinate. Basal lobe of the scutellum well exposed. Hemelytra nearly parallel, a little widened posteriorly. Antennae rather short, the basal joint just surpassing the clypeus; the second over three times the length of the first; apical two together longer than the second. Rostrum long, reaching on to the base of the venter. Legs long, the hind tibia as long as the corium. Genital segment of the male very large, polished, occupying one half the length of the abdomen. Oviduct of the female long, beginning before the middle of the venter. 
Color dark green, more or less varied with black or fuscous. Vertex green with two minute black points at the middle; front more or less broadly bordered with fuscous. Clypeus black, the cheeks usually green. Pronotum black with the lateral margins and sometimes the median line green, the callosities more or less broadly yellow. Scutellum greenish-yellow, the middle of the basal lobe black. Hemelytra clear greenish-yellow with the clavus, linear costal margin and apical vitta on the corium black. Cuneus entirely yellow. Membrane black, deeper beyond the areoles, the nervures conspicuously yellow. Beneath infuscated along the middle, the genital segment black and polished. Antennae and legs black, the hind femora with a green line. Upper surface clothed with short deciduous black hairs (Van Duzee 1916).

Macrotylus essigi is very similar to M. multipunctatus, and also co-occurs with this species at H.J. Andrews Experimental Forest in Oregon (Parsons et al. 1991). The two species are distinguished from each other by color patterns of the hemelytra: in M. multipunctatus, the membrane is black with two white spots beyond the cuneus, while in M. essigi, the membrane is lacking white marginal spots, and only the nervures are pale (Van Duzee 1916). 

Immature: Mirid nymphs can usually be recognized from the nymphs of other heteropterans by the possession of a single dorsal abdominal gland, the opening of which is usually located on the suture between abdominal tergites 3 and 4 (Akingbohungbe et al. 1973). Other diagnostic characters of mirid nymphs include the possession of 2-segmented tarsi, a 4-segmented rostrum, and 4-segmented antennae. The nymphal stage of this species has not been described. 

Life History:  

Mirid bugs are known for their generally destructive feeding habits on host plant leaves and flowers. Like other plant-feeding hemipterans, they puncture plant tissues with their piercing mouthparts, and feed by sucking plant sap. Members of the subfamily Phylinae generally show strong host-specificity, feeding on only one or a few species of plants (Schuh 2013). The host-plant preferences of this species are not well-known (but see discussion in Habitat section, below). 
Likewise, the phenology of this species has not been determined. The Oregon specimen(s) were reportedly pinned and deposited at the Oregon State University Arthropod Collection (OSAC) (Parsons et al. 1991), but were not recovered during recent visits to the collection and are now considered missing (Marshall 2013, pers. comm.). As such, the collection date(s) for the Oregon record(s) are not known. In California, known records are from March to August, with the majority of records from June and July (Schuh 2013, Discover Life 2013, Van Duzee 1916). In temperate regions of the world members of the Phylinae subfamily are univoltine (one generation per year) (Schuh 2013).  
Many aspects of this species’ life history are in need of study including mating behavior, oviposition site selection, number of eggs laid, nymphal development, life span, and overwintering behavior. 
Range, Distribution, and Abundance: 

This species is known only from Western North America where it has been documented in California and Oregon. In California, this species is known from Alemeda, Contra Costa, Humboldt, Kern, Los Angeles, Mariposa, Monterey, Plumas, Riverside, San Luis Obispo, San Mateo, Santa Clara, Santa Cruz, Shasta, Sonoma, and Tuolumne Counties (Schuh 2013). In Oregon, it is known only from Lane County, where it has been documented on H.J. Andrews Experimental Forest.   
BLM/Forest Service lands: This species is Documented on Willamette National Forest (H.J. Andrews Experimental Forest).  The Eugene BLM District considers this species suspected. 
Abundance: Parsons et al. (1991) categorize the abundance of this species in the H.J. Andrews Experimental Forest as “common: restricted habitat but easily collected in that habitat”. The number of specimens collected at H.J. Andrews Experimental Forest in Oregon is unknown (missing specimen(s)). The California type collection was of series of four individuals (Van Duzee 1916), and the majority of the other collections in California consist of three to nine individuals per date/locality (Schuh 2013, Discover Life 2013). 
Habitat Associations:  

The California type series of Macrotylus essigi was collected “on chaparral growing among the hills” (Van Duzee 1916). The term “chaparral” in this context appears to describe a particular plant, although it is unclear what species, since this term is typically used to describe a community type (shrubland or healthland featuring summer drought-tolerant plants with hard sclerophyllous evergreen leaves). The Plant Bug Inventory (PBI) database lists just one host plant for this species, Rhamnus crocea Nutt. (Rhamnaceae), based on the collection of two adult females from this plant at a California site (Schuh 2013). The remaining 99 records in the PBI database are lacking host plant information (Schuh 2013). Since Rhamnus crocea is not known to occur in Oregon (USDA 2013), potential host plants in Oregon are unknown. Applegarth (1995) places this species in the habitat category “woodlands with oak and other ‘dry site’ trees”; this assessment is presumably based on the type locality information presented in Van Duzee 1916, although it may also have taken into account information from the (now missing) H.J. Andrews specimens.  
Threats:     

Threats to this species have not been documented. Any habitat loss or alteration that causes reductions in host plant populations could be threatening, although specific issues are difficult to evaluate given the very limited information on this species’ habitat and host-plant requirements, particularly in Oregon.  
Conservation Considerations:   

Inventory: Further surveys in Oregon are considered high priority for this species, and will be critical in evaluating the species’ current status, habitat use, and conservation needs in the region. Initial surveys are recommended on H.J. Andrews Experimental Forest (Willamette National Forest), where this species was last collected prior to 1991.
Management: Protect all known and potential sites from practices that would adversely affect this species’ host-plants or other aspects of its habitat.  
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ATTACHMENT 3:   Map of known records in Oregon 
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Known records of Macrotylus essigi in Oregon, relative to BLM and Forest Service lands. 

ATTACHMENT 4:   Photograph of this species  
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Macrotylus essigi adult, dorsal view. Photograph by American Museum of Natural History: Plant Bug Planetary Biodiversity Inventory (PBI), Available at www.discoverlife.org, used with permission.  
ATTACHMENT 5:   Survey Protocol for this species

Survey Protocol: 

Macrotylus essigi
Where:

This rarely collected species is known only from the Western United States where it has been found at a very small number of sites in California and Oregon. In Oregon, it has been documented from H.J. Andrews Experimental Forest in Lane County (Parsons et al. 1991, Applegarth 1995). Further surveys are considered very high priority for this species, and will be critical in evaluating the species’ current status, habitat use, and conservation needs in the region. Initial surveys are recommended on H.J. Andrews Experimental Forest (Willamette National Forest), where this species was last collected sometime prior to 1991. Note: the collected specimen(s) from H.J. Andrews are reportedly pinned and deposited at the Oregon State University Arthropod Collection (OSAC) (Parsons et al. 1991), but were not recovered during recent visits to the collection and are now considered missing (Marshall 2013, pers. comm.). As such, the collection number, date(s), year(s), and specific site(s)/habitat(s) on the Forest are unknown.

Surveys in Oregon should be conducted in woodlands with oak and other “dry site” trees (Applegarth 1995). The California type series of Macrotylus essigi was collected “on chaparral growing among the hills” (Van Duzee 1916); the term “chaparral” appears to describe a particular plant, although it is unclear what species, since this term is typically used to describe a community type (shrubland or healthland featuring summer drought-tolerant plants with hard sclerophyllous evergreen leaves). The Plant Bug Inventory (PBI) database lists just one host plant for this species, Rhamnus crocea Nutt. (Rhamnaceae), based on the collection of two adult females from this plant at a California site (Schuh 2013). The remaining 99 records in the PBI database are lacking host plant information (Schuh 2013). Since Rhamnus crocea is not known to occur in Oregon (USDA 2013), potential host plants in Oregon are unknown, although surveys of other species in the Rhamnus genus may be a good starting point.  
When: 

Summer is the appropriate survey time for this species. The Oregon collection date(s) for this species are unknown, but in California, known records are from March to August, with the majority of records from June and July (Schuh 2013, Discover Life 2013, Van Duzee 1916). 

How:

Macrotylus essigi is often represented in collections by multiple individuals (3-9) per date/locality (Schuh 2013, Discover Life 2013), suggesting that this species can be relatively abundant where it occurs. Surveys for this species are conducted by sweeping and brushing potential host plants using an aerial sweep net. Plants should also be inspected visually for plant bugs. Specimens can be removed from the net using an aspirator or by hand. After capture, voucher specimens should be placed immediately into a kill jar until they can be pinned. A field catch can also be temporarily or permanently stored in 75% ethyl alcohol but the alcohol will cause some colors to fade (Triplehorn and Johnson 2005). Adult specimens should be mounted on small triangular points by bending the tip of the point downward and gluing it to the right side of the specimen’s thorax, taking care to avoid embedding the beak, legs, and ventral side of the body in glue (Triplehorn and Johnson 2005). Juveniles are best preserved in vials containing 75% ethyl alcohol. 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.

Juvenile stages look similar to adults, but are smaller, have less-developed wings, and may be difficult to distinguish from other species of Miridae. Identification is therefore best conducted using adult specimens, recognizable by their fully-developed wings. Field identification is possible by those familiar with heteropteran taxonomy, and can be accomplished by non-experts who have examined and become familiar with museum specimens. Field identification may be facilitated using photographs of the species and of common look alike species. Parsons et al. (1991) list 46 genera and 86 species of Miridae on H.J. Andrews Experimental Forest. Macrotylus multipunctatus is the only other member of the Macrotylus genus documented on the Forest. The two species can be distinguished using characteristics provided in the Species Fact Sheet. Confirmation of field identifications should be done by taxonomic experts with experience identifying Miridae. 
See the Plant Bug Planetary Biodiversity Inventory website (http://research.amnh.org/pbi/description/preservation_field.html) for further details on collecting and preserving mirids, including descriptions of collection equipment and videos on processing/storing bugs in the field and preparing of host plant vouchers. Collection of host plant vouchers may be particularly useful for Macrotylus essigi, since very little is known about the host plants or habitat of this species. 
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