SPECIES FACT SHEET

Common Name: Martin’s water-measurer 

Scientific Name:  Hydrometra martini (Kirkaldy 1900)
Phylum: Mandibulata
Class: Insecta

Order: Hemiptera

Suborder: Heteroptera

Family:  Hydrometridae
Conservation Status: 

Global Status (2001): G5- Secure
National Status (United States): N5
State Statuses: Oregon (S2), Wisconsin (S4)
(NatureServe 2013).

Technical Description:  

Hydrometra martini is a semi-aquatic bug in the family Hydrometridae (water measurers). Members of this family have extremely long, slender bodies and heads, with the eyes bulging and located slightly behind the middle of the head (Henry 2009). They are usually wingless, resembling tiny walking sticks (Phasmatodea). The Hydrometridae family is easily distinguished from all other families of aquatic and semiaquatic hemiptera by the following characters: antennae longer (vs. shorter) than head, inserted forward of eyes, plainly visible from above; hind coxae small, cylindrical, or conical (vs. large and transverse); claws of all legs inserted at tips of tarsi (vs. at least front claws inserted before apex); body long, slender, head as long or longer than combined length of pronotum and scutellum (Merritt et al. 2008). Like other hemipterans, the mouthparts are of a unique piercing-sucking type. 
This is a relatively small family, with about seven genera and 126 species worldwide (Henry 2009). Within the family, Hydrometra is the only genus to occur in North America. Of the ~9 Hydrometra species north of Mexico, H. martini is the most widespread and the only member of the genus documented in Oregon (Gonsoulin 1973, Wood & McPherson 1995, BugGuide 2013). 

Hydrometra martini adults are exceedingly slender bugs, measuring approximately 10 mm in length and 0.5 mm in width (Sprague 1956). The antennae and legs are long and threadlike (Gonsoulin 1973). The exoskeleton is heavy and rigid. Individuals may be apterous (wings reduced to small vestigial wing pads), or macropterous (wings well-developed and extending to the sixth abdominal segment) (Sprague 1956). 
This species is more fully described as follows (Gonsoulin 1973):  Head 2.4-2.8 mm long; antennal segments 1-4: 0.4, 0.8, 2.0, 1.1 mm long, respectively. Pronotum 1.3-1.4 mm long, a few scattered punctures on the posterior lobe; tylus bluntly jointed as viewed from above; metanotum 0.9-2.0 mm long; pits present on the first and second acetabula, one on each side of cleft. Abdomen 3.7-5.0 mm long; male abdominal processes linear, transverse, length 8.5-9.8 mm (Gonsoulin 1973). This species is distinguished from others in the genus by having the second antennal segment twice as long as the first, and the male processes on the last venter being linear and transverse (Drake & Hottes 1952).
See Appendix 4 for photographs of this species. See Sprague (1956) for a full description and illustrations of the adult head, mouth, thorax, legs, wings, abdomen, genitalia, and internal anatomy (digestive, reproductive, respiratory, and nervous systems). 
Immature: The eggs of this species are about 2 mm long, slender, spindle-shaped, sculptured, and stalked (Wood & McPherson 1995). They are white at oviposition, but soon darken (Wood & McPherson 1995). The nymphs of this species are very similar to the adults, but are smaller, proportionally less elongate, and the exoskeletons are only lightly sclerotized (Sprague 1956).  The eggs and nymphs of this species are fully described and illustrated in Sprague (1956).
Life History:  
The common name for this group, water measurers, refers to the slow and deliberate movement of these insects on the water surface, which gives them the appearance of “measuring” the water as they walk. Both nymphs and adults of Hydrometra are predaceous, feeding on small aquatic insects and crustaceans found on the surface of the water or emergent vegetation. Typical prey includes midges (Diptera), mosquito larvae (Diptera: Culicidae), bloodworms (Diptera: Chironomidae), zooplankton (Crustacea: Cladocera & Ostrocoda), and springtails (Collembola) (Sprague 1956, Merrit et al. 2008). Newly emerged, slow-moving, dying, or dead invertebrates are often targeted. In captivity, H. martini can be successfully reared on dead fruit flies (Drosophila melanogaster) and springtails (Collembola: Sminthuridae) (Taylor & Wood 2000). Sprague (1956) notes that cannibalism is prevalent in this species, both in the field and the lab, but only nymphs are cannibalized (adults, having harder exoskeletons, seem invulnerable).  
The reproductive period in this species occurs from early spring to late summer (Sprague 1956). A given mating event lasts approximately six minutes, but the male may remain mounted on the female for as long as 15 minutes. See Sprague (1956) for a full description of the mating and oviposition behavior in this species. Eggs are laid singly on vegetation, root mats, tree snags, detritus or other solid objects at or above the water level (Wood & McPherson 1995). Each egg is affixed at the base of the stalk with a sticky secretion (Wood & McPherson 1995, Gonsoulin 1973). Females lay eggs throughout the summer, at a rate of ~8 eggs per day in captivity (Hugerford 1920). Upon hatching, Hydrometra nymphs develop through five instar stages before molting into the final, adult stage. For H. martini, the complete life cycle, from egg to egg, has been reported to take as few as 15 days in optimal conditions, although 21 to 35 days is more typical (reviewed in Wood & McPherson 1995). Wood & McPherson (1995) found the egg incubation period of this species averaged 8.81 days at 28 ± 1°C, and the durations of the five nymphal stages averaged 2.52, 2.48, 2.68, 3.39, and 4.68 days in controlled conditions. Adult H. martini live 7 to 9 months or longer under laboratory conditions (Sprague 1956). Studies in Michigan and Massachusetts have found this species to be multivoltine, producing three to four broods per year (Merritt et al. 2008). In Illinois, this species appears to be bivoltine (two generations per year) (Wood & McPherson 1995).   
Sprague (1956) reports extensively on the overwintering behavior of H. martini in the eastern United States (Massachusetts). In the autumn, the adults cease feeding and migrate to land, where they crawl among grass hummocks and dead leaves, settling into protected places (depressions among clumps of grass and under dead leaves). When winter comes, the adults hibernate under the snow and ice until spring, at which time they migrate back to the water (Sprague 1956). In Illinois, H. martini adults are known to overwinter in leaf litter and become active in April (Wood & McPherson 1995). In Louisiana the adults of this species usually remain active throughout the entire winter, but egg-laying doesn’t commence until spring (Gonsoulin 1973).   

In Oregon, Applegarth (1995) notes that H. martini adults occur in May and October (wet weather). Indeed, all the specimens at OSAC (2013) are from May or October, although it should be noted that a very large collection (>100 individuals) of this species was made in Corvallis, Oregon in late June (Drake & Harris 1928).  

Dispersal behavior and potential is not well known in this species. Sprague (1956) provides the first report that this species is flight capable (in the macropterous form). As such, the macropterous form is considered important in dispersing to new habitats (Sprague 1956). This form is very rare relative to the apterous form; i.e., approximately one to two macropterous individuals were collected per 100 apterous individuals in both Massachusetts and Michigan (Sprague 1956).
Range, Distribution, and Abundance: 

This species is widespread in North America, occurring from Quebec and Maine south to Florida and west to British Columbia, Oregon, and Arizona (Wood & McPherson 1995). It is a primarily eastern species, with scattered records in the west. In Oregon, it is known only from Benton County, where it has been found at just a few sites in the vicinity of Corvallis (OSAC 2013, Applegarth 1995).    
BLM/Forest Service lands: This species is suspected on BLM land in the Salem District. It may also occur on BLM land in the Eugene District, and on Siuslaw National Forest (e.g., the small parcel west of Corvallis). See maps in Attachment 3 in the Appendix.
Abundance: This species can be abundant where it occurs. It was first recorded in Oregon in 1926, when more than a hundred specimens were taken from a swamp in Corvallis (Drake & Harris 1928). Since that time, most collections in Oregon have been of one to six individuals (although actual observation numbers are unknown). 
Habitat Associations:  

This species is semi-aquatic, occurring on the surface of the water and emergent or floating vegetation (Merritt et al. 2008, Henry 2009). It is frequently found along the edges of aquatic habitat. Rangewide, this species is reported from spring-fed ponds, pasture ponds, small lakes, bog lakes, “beach pools”, gravel pit pools, swamps, wetlands, slow-moving side waters of creeks, and other still or slow moving waters with plant-lined shores supporting animal life (Sprague 1956). It is typically found in lentic (standing water) habitats, but also occurs in lotic (running water) habitats, where it inhabits pools and margins with slower or standing water (Merritt et al. 2008). In Oregon, this species is known from ponds, a swamp, and a small lake (OSAC 2013, Drake & Harris 1928).
Hydrometra martini generally occurs with a diversity of insects, including gerrids, mesovelids, gyrinids, and collembolans (on the water surface) and aquatic beetles, odonate naiads, mayfly naiads, dipterous larvae, notonectids, belostomatids, naucorids, and corixids (beneath the water) (Sprague 1956). In the eastern United States, Sprague (1956) describes ponds where this species occurs as having a variety of aquatic vegetation (e.g., Typha latifolia (cattails), Sparganium americanum (bur-reeds), Juncus, Scirpus, Potomageton, Polygonum, Dulichium, Carex, Iris, Vallisneria, Chara, and Myriophyllum] and animal life (e.g., frogs, salamanders, arthropods, and snails). 

Threats:       

Habitat disturbance and degradation are probably the main threats to this species. Although the disturbance tolerance of this species is unknown, any activity that alters water quality/quantity, oviposition sites, or overwintering sites may pose problems for this species. In the Willamette Valley of Oregon, potential threats include agriculture, development, logging, grazing and recreational activities.
Global climate change may also threaten the long-term survival of this species. Projected changes in this region include increased frequency and severity of seasonal flooding and droughts, reduced snowpack to feed river flow, increased siltation, and increased air and water temperatures (Field et al. 2007), all of which could impact this species’ habitat unfavorably. Since many aspects of hydrometrid survival and behavior are sensitive to changes in temperature and thermal stress (e.g., Maier 1977), global climate change is likely to affect this group.   

It is not known if predation is a serious threat to this species, but stocking of non-native fish species for commercial or recreational purposes could negatively impact population survival, since this species generally does not occur with fish and may not be adapted to co-exist with such predators. 

Conservation Considerations:   

Inventory: Given their drab coloration, very small size, and slow deliberate manner of walking, hydrometrids are extremely difficult to detect and considered the most inconspicuous of the semi-aquatic hemipterans (Gonsoulin 1973). As a result, they are rarely collected, and the distribution patterns for most species are incomplete (Gonsoulin 1973). Although widely distributed throughout North America, Hydrometra martini is known from very few collections in Oregon, probably due to both rarity and lack of targeted sampling effort. To date, there are less than 10 known sites in Benton County (Corvallis area) where the species was first detected in 1926 and last recorded in 1959 (Drake & Harris 1928, OSAC 2013). Further surveys in Corvallis and surrounding areas are needed to evaluate the current status and distribution of the species in the region. Surveys on BLM and Forest Service land in the vicinity of known records are recommended, including surveys on BLM land in the Salem and Eugene Districts, and on Siuslaw National Forest (e.g., the small parcel with aquatic habitat west of Corvallis).  
Management: Protect all known sites and their associated watersheds from practices that would adversely affect any aspect of this insects’ life cycle.  Maintain water quality and water levels at known sites and in other potential habitat in Oregon. Where relevant, focus fish management on retention of the native species with which the insect community is adapted to co-exist; avoid or minimize stocking of non-native species. Adaptive land management practices, such as conserving and restoring riparian buffers around known aquatic habitats, may help protect this species at some sites. 
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ATTACHMENT 3:   Map of known records in Oregon 
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Known records of Hydrometra martini in Oregon, relative to BLM and Forest Service lands. 

ATTACHMENT 4:   Photographs of this species 
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Hydrometra martini adult from Benton County, Oregon, dorsal view. Photograph by Ashley Clayton for The Xerces Society, used with permission.
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Hydrometra martini adult, dorsal view. Photograph by Brandon Woo, used with permission. 

ATTACHMENT 5:   Survey Protocol for this species

Survey Protocol: 

Hydrometra martini 
Where:

Although widely distributed throughout North America, Hydrometra martini is known from very few collections in Oregon, probably due to both rarity and lack of targeted sampling effort. To date, there are less than 10 known sites in Benton County (Corvallis area), where the species was first detected in 1926 and last recorded in 1959 (Drake & Harris 1928, OSAC 2013). Further surveys in Corvallis and surrounding areas are needed to evaluate the current status and distribution of the species in the region. Surveys on BLM and Forest Service land in the vicinity of known records are recommended, including surveys on BLM land in the Salem and Eugene Districts, and on Siuslaw National Forest (e.g., the small parcel with aquatic habitat west of Corvallis).  
Surveys should be conducted in lentic and slow-moving lotic habitat in the vicinity of known sites, including ponds, lake margins, swamps, wetlands, and slow-moving side waters of creeks (Sprague 1956). This species is typically found in lentic (standing water) habitats, but also occurs in lotic (running water) habitats, where it inhabits pools and margins with slower or standing water (Merritt et al. 2008). Hydrometra martini is semi-aquatic, occurring on the surface of the water, emergent or floating vegetation, or on moist rock faces (Merritt et al. 2008, Henry 2009). It is frequently found along the edges of aquatic habitat.  
When: 

Spring, summer, and fall are the appropriate survey periods for this species. Collections in Oregon are from May, June, and October (Applegarth 1995, Drake & Harris 1928, OSAC 2013). This species overwinters in the adult stage (Sprague 1956).
How:

Given their drab coloration, very small size, and slow deliberate manner of walking, hydrometrids are extremely difficult to detect and considered the most inconspicuous of the semi-aquatic Hemipterans (Gonsoulin 1973). Visual searches around the margins of aquatic habitat (using an aquatic net) are considered the best survey method. Sprague (1956) notes that this species is easily caught by hand or with a small tea-strainer, and then transferred to an aspirator. If rearing or experimentation is necessary, adults best survive transportation either in a dry container or in one lined with paper to absorb excess moisture. Nymphs best survive transportation when kept in containers lined with moist paper (Sprague 1956). Since cannibalism of the nymphs is prevalent in this species, live individuals may need to be separated.
Since H. martini is attracted to lights, night-time light-trapping at the surface of the water body may also be an appropriate survey method for this species (Sprague 1956). This method has proven successful in collecting a small number of H. martini nymphs in Michigan (Sprague 1956). 

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. Complete determination labels include the species name, sex (if known), determiner name, and date determined.

This species is identified using characteristics provided in the Species Fact Sheet. Confirmation of field identifications should be done by taxonomic experts with experience identifying hemipterans. 
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