SPECIES FACT SHEET

Common Name: Obrien’s seed bug
Scientific Name:  Malezonotus obrieni (Ashlock, 1963
Phylum: Mandibulata
Class: Insecta

Order: Hemiptera

Suborder: Heteroptera

Superfamily: Lygaeoidea

Family: Rhyparochromidae 

Tribe: Gonianotini   
Conservation Status: 

Global Status (2001): G3 - Vulnerable

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

(NatureServe 2013).

Technical Description:  

Malezonotus obrieni is a small, dark insect with golden fur in the order Hemiptera (true bugs), family Rhyparochromidae (dirt-colored seed bugs) (Henry 1997, Applegarth 1995). The dirt-colored seed bugs represent the largest family in the Lygaeoidea (seed bug) superfamily, with 54 genera and 163 species in the Nearctic region, and 372 genera and ~1850 species worldwide (Henry 2009). Members of this family are mostly dull-colored, ground-dwelling species with enlarged and spinose fore femora (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. This family is distinct from other true bugs in the incomplete, forward-curving abdominal suture between sterna 4 and 5, and the presence of a trichbothrium (elongate seta) near each eye (Triplehorn & Johnson 2005, Henry 2009). 

Malezonotus obrieni is described as follows (Ashlock 1963): 


Size: male length 4.4 mm (4.1 to 4.5 mm), width 1.3 mm; female length 4.8 mm (4.6 to 5.3 mm), width 1.5 mm. Head punctate, with appressed golden pile (fur). Length 0.80 mm; width 1.02 mm; interocular space 0.60 mm. Antennal segment II slightly longer than IV. Antennal segment lengths: I, 0.32 mm; II, 0.90 mm; III, 0.71 mm; IV, 0.82 mm. Pronotum lightly punctate to rugose on posterior lobe, covered with appressed golden pile, sides nearly parallel to slightly constricted posteriorly. Median length 0.82 mm; greatest length 0.95 mm; width 1.08 mm. Scutellum obscurely punctate with appressed golden pile, impunctate and glabrous on midline. Length 0.75 mm; width 0.86 mm. Hemelytra with small subappressed hairs in each puncture, in brachypterous form (only form known) claval suture absent, apical margin of corium straight, membrane more than half as long as apex of corium, attaining segment V. Abdomen with appressed golden pile ventrally and on tergites IV through VII (IV through VIII in female). Fore femur moderately incrassate; length 1.14 mm; width 0.30 mm; armed beneath with four spines, the most distal smallest, the next basal largest, no spines in basal quarter. Paramere and spermatheca illustrated in Ashlock (1963).

Coloration: proximal two antennal segments, legs, labium, explanate lateral margins, and posterior margins of prothorax dark castaneous. Acetabula yellow. Hemelytra white anteriorly to level of apex of scutellum, black beyond scutellum, claval commissure area testaceous; membrane white on basal half, black apically. Remaining parts black. 
In addition to M. obrieni, three other Malezonotus species are documented on H.J. Andrews Experimental Forest: M. angustatus, M. grossus, and M. sodalicius (Parsons et al. 1991). Of these, M. obrieni is most similar to M. angustatus in general appearance and in the relatively long pronotum (one-fifth longer than scutellum) (Ashlock 1963). It can be distinguished from M. angustatus by the following features: corium black with pale markings (as opposed to chiefly ferrugineous, occasionally infuscated), explanate lateral margins of pronotum paler than disk (as opposed to concolorous with disk); hind tibia concolorous with hind femur, not black (as opposed to black, contrasting with castaneous hind femur); brachypterous form with claval suture absent (as opposed to claval suture present). Malezonotus obrieni can be distinguished from the other two species by the pronotum being one-fifth longer than the scutellum (as opposed to equal to or shorter than scutellum) (Ashlock 1963). Malezonotus is also similar to M. barberi (not documented on H.J. Andrews). It can be distinguished from this species by the following features: corium anteriorly pale, posteriorly black (as opposed to pale only along lateral margins and sometimes on claval suture); fore femur without a spine in basal quarter (as opposed to with a spine in basal quarter); hemelytra of brachypterous form nearly twice as long as exposed part of abdomen (as opposed to about as long as exposed part of abdomen) (Ashlock 1963).
See Appendix 4 for a photograph and illustration of Malezonotus obrieni adults. Ashlock (1963) provides additional illustrations of diagnostic parts.  
Immature: The immature stages of this species resemble the adults but lack the fully developed hemelytra (although wing buds are present in the later stages). The description of this species does not include information on how to distinguish the nymphs of this species, although a number of nymphs have been collected at the type locality (Ashlock 1963), suggesting that species-level identification is possible for immature stages, probably due to close resemblance to adults.
Life History:  

Very little is known regarding the life history of the Malezonotus obrieni. This species is reported to feed on dry seeds (Ashlock 1963, Parsons et al. 1991, Applegarth 1995), although it is unclear whether seed-feeding behavior has been observed in this species or is presumed based on taxonomic placement in the Rhyparochromidae family, a group comprised of primarily seed feeders (Henry 2009). Most members of this family feed on post-dispersed (fallen) seeds on the ground, although at least one genus (Laryngodus) is largely arboreal, feeding on pre-dispersed seeds in the cones of its host plant (reviewed in Cassis & Symonds 2012). A closely related Malezonotus species (M. angustatus) has been confirmed to feed on dry seeds and water in captivity (Ashlock 1958).
At the California type locality, an abundance of this species was found in and under a rotted fallen pine (Pinus) log in the company of Formica limata, an ant species which feeds on small arthropods and honeydew. Malezonotus obrieni is considered a good mimic of the ant, both in appearance and behavior (Ashlock 1963, Applegarth 1995). Its movements are characterized as exceedingly rapid, even for a lygaeid bug (Ashlock 1963). The ant-mimicry in this species may have evolved in response to predation pressures (e.g., by ants). According to Ashlock (1963), since the Malezonotus obrieni feeds on dry seeds, there seems to be “no other intimate relation between the bug and the ant”. 
The front legs of Rhyparochromidae are strikingly modified with enlarged and spiny femora that give them a raptorial/predaceous appearance despite their known seed-feeding behavior (Triplehorn & Johnson 2005). This puzzle has typically been explained by two hypotheses: that the fore legs are used to grasp and manipulate seeds along irregular substrates, or that they aid in movement within enclosed spaces (reviewed in Rodriguez 2000). Recent research by Rodriguez (2000), however, lends support to a third hypothesis: that the modified legs of these bugs are used in aggressive interactions. In his study of Scolopostethus affinis, Rodriguez (2000) found that the fore legs of both sexes were used in conspecific aggressive interactions (both male-male and male-female), and that seed handling in this species was managed by the rostrom, not the legs. The specific use of the spiny front femora in M. obrieni has not been examined. 

Many aspects of this species biology are unknown, including mating behavior, oviposition site selection, number of eggs laid, development time, life span, number of generations per year, and overwintering behavior. 
Likewise, the phenology of this species has not been determined. The collection date(s) for the Oregon record(s) are not known. The collected specimen(s) 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.). In California, known specimens (including nymphs and adults of both sexes) were collected in July and August (OSAC 2013, Ashlock 1963). Numerous specimens of the related Malezonotus sodalicius have been found overwintering in the adult stage in clumps of Andropogon grass in a Missouri prairie in March (Froeschner 1944).
Dispersal behavior in M. obrieni has not been examined, but since this species is known only in the brachypterous (reduced wing) form, its dispersal potential is probably limited by the reduced flight ability of this wing morph (Ashlock 1963). Brachyptery in the Rhyparochromidae family is strongly correlated with occurrence in a relatively permanent, stable habitat where dispersal needs are minimal (Sweet 1964, Slater 1972, Slater 1986). In contrast, the macropterous (fully-winged, flight capable) condition is related to instable habitats or food sources, and the need to disperse rapidly and/or over long distances (Slater 1972). 

Range, Distribution, and Abundance:  

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 California, it is known from Nine Mile Canyon in the Sierra Nevada (Tulare County) (Ashlock 1963). In Oregon, it has been documented from H.J. Andrews Experimental Forest in Lane County (Parsons et al. 1991, Applegarth 1995). 

BLM/Forest Service lands: This species is Documented on Willamette National Forest.  This species is considered as suspected by the Eugene BLM District. 
Abundance: this species appears to be relatively abundant where it occurs. For example, 32 males and 20 females were collected on a given date at the California type locality, and a total of 138 individuals, including nymphs, were collected at this site over the course of 4 visits between July and August, 1961 (Ashlock 1963). Moreover, the species was found reliably at the California type locality for at least two years in a row (1961 and 1962) (Ashlock 1963). The number of specimens collected at H.J. Andrews Experimental Forest in Oregon is unknown (missing specimen(s)), but Parsons et al. (1991) notes that this species is “common: restricted habitat but easily collected in that habitat.”
Habitat Associations:  

The Rhyparochromidae family, as a whole, is composed primarily of ground dwelling, litter-inhabitants (Slater 1986). Since M. obrieni is known from so few localities, its habitat requirements are not well known. Applegarth (1995) lists the habitat for M. obrieni as Douglas fir/ coniferous forests. The California type specimens were collected in a Sierra Nevada canyon at 7,800 feet elevation (Ashlock 1963). 
The microhabitat requirements of M. obrieni are also poorly understood. In California, this species was found in abundance in and under a rotted fallen pine (Pinus) log in the company of Formica limata ants (see life history section, above) (Ashlock 1963).  
Threats:     

As insects that feed on mature fallen seeds, members of this family represent a group living at a very specialized trophic level (Slater 1986). Logging, burning, or any other activity that reduces the quantity of available seeds, litter, or woody debris may threaten this species. Since this species is known only in the brachypterous (short-winged) condition, it is likely to have a restricted range and reduced dispersal ability (Slater 1986). Both of these limitations would increase the severity of any threat.
Conservation Considerations:   

Inventory: This species is known from very few collections in Oregon, probably due (at least in part) to limited sampling effort. 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 prior to 1991  (collection year unknown). 
Management: Protect all known and potential sites from practices that would adversely affect this species’ food-plants or other aspects of its habitat. 
Research: Many aspects of this species biology are in need of study, including food preferences, mating behavior, oviposition site selection, number of eggs laid, development time, life span, number of generations per year, and overwintering behavior.  
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Known record of Malezonotus obrieni in Oregon, relative to BLM and Forest Service lands. 

ATTACHMENT 4:   Photograph and illustration of this species 
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Malezonotus obrieni adult, dorsal view. Specimen from California. Photograph by Ashley Clayton for The Xerces Society, used with permission.  
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Malezonotus obrieni adult, dorsal view. Illustration from Ashlock (1963). 
ATTACHMENT 5:   Survey Protocol for this species

Survey Protocol: 

Malezonotus obrieni
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 California, it is known from Nine Mile Canyon in the Sierra Nevada (Tulare County) (Ashlock 1963). 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 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 for this species should target coniferous forests, since Applegarth (1995) listed the habitat as Douglas fir/coniferous forests, and the type specimens from California were collected in a pine (Pinus sp.) log (Ashlock 1963).  
When: 

The phenology of this species has not been determined, and the collection date(s) for the Oregon record(s) are not known. In California, known specimens (including nymphs and adults of both sexes) were collected in July and August (OSAC 2013, Ashlock 1963). As such, late summer is probably the most appropriate survey time for this species (Applegarth 1995).
How:
The microhabitat requirements of M. obrieni are not well-understood, nor have appropriate survey methodologies been developed. The Rhyparochromidae family, as a whole, is composed primarily of ground dwelling, litter-inhabitants (Slater 1986), and are collected in a variety of ways including by hand, in Berlese funnel samples, in pitfall traps, and with UV light traps (Applegarth 1995, OSAC 2013). Berlese funnel samples may be the best way to standardize sampling methods and increase likelihood of encounter of this species. This method involves placing substrate of interest (e.g., leaf litter or decomposed wood) into a Berlese funnel and recovering adults and nymphs from the extracted material. Hand collection may also be appropriate for this species. In California, this species was found in abundance in and under a rotted fallen pine (Pinus) log, moving very quickly in the company of Formica limata ants (Ashlock 1963). 
Note that this species appears to be relatively abundant where it occurs. For example, 32 males and 20 females were collected on a given date at the California type locality, and a total of 138 individuals, including nymphs, were collected at this site over the course of 4 visits between July and August, 1961 (Ashlock 1963). Moreover, the species was found reliably at the California type locality for at least two years in a row (1961 and 1962) (Ashlock 1963). The number of specimens collected at H.J. Andrews Experimental Forest in Oregon is unknown (missing specimen(s)), but Parsons et al. (1991) notes that this species is “common: restricted habitat but easily collected in that 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 & Johnson 2005). For long term storage, adult specimens should be point-mounted, while juveniles are best preserved in vials containing 75% ethyl alcohol (Triplehorn & 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.

Malezonotus obrieni can be distinguished from similar seed bugs using the information presented in the Species Fact Sheet. 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 and photographs of this species. All field identifications should be confirmed by taxonomic experts with experience identifying hemipterans.   
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