Abutilon sandwicense greenflower Indian mallow
There are three threatened Abutilon species endemic to Hawai’i. This particular species is restricted to dry forests on O’ahu and was historically found along nearly the entire length of the Wai’anae Mountains, from Makaleha Valley to Nanakuli Valley, but its populations are rapidly declining and its range is shrinking. In 1998, 14 populations were recorded; three years later, only 12 populations were located. Those 12 populations support a total of 200-300 plants. Eight of the populations number fewer than 10 individuals each, and the remaining 4 populations support between 30-100 individuals each. There are 277 seeds in a seed bank derived from two of the twelve populations. In addition, three individuals from two populations are growing in a botanical garden.

A. sandwicense, a hermaphroditic, insect pollinated member of the mallow family (Malvaceae) is a shrub that can grow 1.5 to 3 meters (10 feet) tall. It flowers in winter and spring, fruit capsules take approximately six weeks to ripen. Germination of seeds is often successful in the wild, as seedlings are often initially abundant; however, few plants survive to maturity for unknown reasons. 

Threats to A. sandwicense include competition from alien plant species, fire, and degradation of habitat by goats, pigs, and cattle. Cultivated plants of A. sandwicense are affected by the coffee twig borer (Xylosandrus compactus) but this insect pest has not yet been observed in the wild. Wild seedlings of A. sandwicense are usually abundant but suffer from high levels of mortality. 

One of the research recommendations in the recovery plan is to map genetic diversity in the surviving populations of A. sandwicense. What do you suggest regarding increasing understanding of genetic diversity in this species?  What information do you think would be most important given the biology of the species and the threats it faces?
Salt marsh harvest mouse (Reithrodontomys raviventris raviventris)

The salt marsh harvest mouse lives in salt marsh dominated by herbs, grasses and reeds that provide dense cover with a network of spaces underneath. Mice use an upper zone of salt-tolerant plants or grasslands above the marsh to escape the higher tides, and may even spend a considerable portion of their lives there. Most live less than 1 year and the maximum observed longevity in the wild is ~18 months. Each female usually has only one or two litters per year. The average litter size is about four.

The salt marsh harvest mouse is mainly nocturnal and is active all year long. It apparently is a good swimmer. There are two subspecies: the northern (R. raviventris halicoetes) and southern (R. raviventris raviventris). The northern subspecies lives in the marshes of the San Pablo and Suisun bays, the southern in the marshes of Corte Madera, Richmond and South San Francisco Bay. Both subspecies, particularly the northern one, look very similar to the widely-distributed western harvest mouse (R. megalotis), from which they may have evolved. Field identification is difficult. By 1966 the saltmarsh harvest mouse only occurred north and south of San Francisco Bay, California, entirely within the narrow belt of wetlands surrounding the Bay. By 1993 there were thought to be less than 2000 total individuals and these exist in small, disjunct patches of marsh habitat. The suitability of many remaining marshes is further limited, and in some cases precluded, by their small size, isolation, and lack other habitat features. In addition, many marshes are completely submerged during high tides and lack sufficient escape habitat, likely resulting in nesting failures and high rates of predation. Larger tracts of habitat are needed to maintain stable. 
Recovery actions include creating mouse habitat and moving mice into that created habitat. What genetic considerations does such a recovery action invoke?  What would you suggest be done before such an action would be taken?  Are there other potential considerations with this taxon that you might also suggest should be pursued? 

Carson wandering skipper (Pseudocopaeodes eunus obscurus)
The Carson wandering skipper is a small butterfly in the subfamily Hesperiinae (grass skippers). The subspecies likely represents a remnant of a more widely distributed complex of populations. At the time of listing, only two extant populations were known, one in Washoe County, Nevada, and one in Lassen County, California. A third historic population of the subspecies, from Carson City, Nevada, has been considered extirpated since 1998. In 2004, one additional population was located south of Carson City along the Carson River and two lone individuals were spotted far from the other known populations in Washoe County. The populations are approximately 120 kilometers (75 miles) apart. Although there is no information on dispersal ability of the Carson wandering skipper, it is unlikely that any current genetic exchange occurs between them based on dispersal distances of related taxa. 
Habitat for this species is lowland Distichlis spicata (saltgrass) grasslands on alkaline substrates east of the Sierra Nevada at elevations less than 1,524 meters (5,000 feet). Presence of nectar sources and proximity to springs or water are important. Primary threats include habitat destruction, degradation, and fragmentation due to urban and residential development, wetland habitat modification, agricultural practices, gas and geothermal development, and nonnative plant invasion. This subspecies is also vulnerable to chance environmental or demographic events, to which small populations are particularly vulnerable. 
How might you best use genetic information to aid in identifying and prioritizing conservation and recovery actions for this species? 

White abalone (Haliotis sorenseni)
White abalone was listed as an endangered species throughout its range, from Point Conception, California, USA to Punta Abreojos, Baja California, Mexico, in June, 2001. At listing it was estimated that the approximately 1,600 remaining white abalone in the wild would disappear by 2010 without human intervention. The population in Mexico is thought to be depleted based on commercial fishery data, but the actual status remains largely unknown. White abalone abundance was driven to such low levels through commercial fishing that adults do not occur in high enough densities to successfully reproduce.  Regulatory measures taken by the state of California prior to listing, including closure of the fishery in 1996, did not prevent continued declines.  Repeated recruitment failure has led to an effective population size near zero.  The best available information to date suggests that factors such as disease and predation may have contributed to the decline of white abalone, but are not currently a major factor affecting the species’ continued existence. Recovery has to take into account the complex life history of the species; it is highly fecund, long-lived species and has both a pelagic larval stage and benthic adult stage. 
The recovery plan identified ‘reduced genetic diversity’ as a concern because the potential that it results in lower reproductive potential and fitness of wild populations. The most pressing information needs were identified as quantifying the minimum viable population size for white abalone and quantifying levels genetic connectivity among surviving populations compared with connectivity that might have existed historically.
What genetic data would you use to contribute to conservation and recovery of this species given the identified concerns for the species?






