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High Risk Sites and Survey Methodology
Intro:  The following lists represent the identified “hot spots” for alien plant introduction to the island.  These locations are thought to have the highest probability for new alien plants and thus provide the starting point for site led early detection surveys and to develop the target species list for detection surveys.  We have grouped these hot spots into nine distinct categories.  The following describes these categories and type of survey performed at each. 

	Nurseries- these are split into retail and wholesale nurseries.  We expect this type of high-risk site to provide the majority of plants that are a) not ubiquitous and b) show potential for weediness.  
	Retail- Initially, we will perform a full, exhaustive inventory that will help to familiarize us with many of the common ornamentals.  For the remaining nursery surveys, we will inventory only those species that have not already been encountered, as well as species that we plan on targeting, or need further evaluation.  Retail nursery surveys will allow us to inventory some species from off-island wholesale nurseries, backyard growers, and other sources of plants that may be otherwise difficult to survey.  

Site selection: We listed all the known nurseries found on O’ahu and prioritized based on sampling nurseries from different regions of the island to assess their potential differences in plant stock.  
	Wholesale- We will continue to inventory those species that have not been shown to be either widespread or not weedy. Some of these nurseries specialize in certain taxa (palms, orchids, etc) but usually advertise a general assortment of tropical ornamentals as well.  Some wholesale nurseries may have online inventories from which landscapers and retail nurseries can place orders.  These are not comprehensive, but may represent a fair sample of the plants at the nursery.

Site selection: All known nurseries were identified and surveys were prioritized based on location, types of taxa in stock, and ease of attaining access.

	Community Gardens- Operated by the City and County of Honolulu; should establish contact with City and County Coordinator before surveying, as some gardens may have locked perimeter fences.  Also, it may be possible to get some indication of the gardens with the most “diversity, ” and those with the most input from international sources.  Species that were not already encountered were inventoried, as well as species that we plan on targeting or need further evaluation.  This site type will likely include plants brought in from around the world, which might not be found in a nursery survey.  A Tropical Garden Flora by Drs. George Staples and Derral Herbst is an excellent reference for these plants.

Site selection:  We spoke with the community garden coordinator, and prioritized our surveys based upon his recommendations regarding the gardens with the highest diversity of plants.

	Botanical Gardens- These are very large, open site types that are impractical at this time for full inventory.  Our current strategy is to evaluate species lists from previous surveys of the gardens (performed by Bishop Museum staff), then survey the botanical garden nursery and walk the grounds looking for relatively new additions.  In addition to field surveys, we will obtain inventory lists from the gardens and cross-reference them to online weed lists.  On-site botanists may also be interviewed regarding those species they identify as being problematic or weedy.

Site selection: Site selection was based on habitat and taxa represented in the garden.

	Swap Meets, Farmer’s Markets, People’s Open Markets, Chinatown- We expect these sites to contain plants from many sources, including backyard growers, who are a significant source of new plant species that would be difficult to locate and survey.  We expect it would be practical to survey these sites in the same manner as retail or wholesale nurseries.  

Site selection: Selection was based on recommendations from experts. 

	Agricultural Experimental sites- Operated by College of Tropical Agriculture and Human Resources (CTAHR, UH) and the department of Tropical Plant and Soil Science (TPSS).  Wide variety of facilities from open fields to small plots to indoor micro-propagation.  Survey style will be site-specific.  Species lists could potentially be obtained to pre-screen these sites.

Site selection: Sites were chosen based on what was known to be growing at the stations; those that focused on growing new ornamentals were selected over sites that specialized in a few common agricultural crops.

	Plant sales- These venues may represent a highly efficient means of surveying for new species, as they are a way for many nurseries to showcase their most recent additions, usually new species and varieties of existing species.  These sales are often run on an annual or semi-annual basis and are organized by botanical gardens and societies, as well as nursery associations.  In order to conduct a comprehensive survey, it is best to arrange special access before plant fanciers arrive and deplete stock.  Survey methods would be as usual.

Site selection: Based on recommendations from experts and timing of the sales.

	Historical private estates- Private plant enthusiasts sometimes import new species, and these importations are less likely to be recorded as acquisitions to a botanical garden.    Special access arrangements must be made for each residence.  Locating these places is often done through communication with experts.

Site selection: We will be evaluating previous surveys of private estates in order to determine the need for further surveys.  
	Other gardens, including school campuses- The University of Hawai`i CTAHR website (http://www.ctahr.hawaii.edu/ctahr2001/" http://www.ctahr.hawaii.edu/ctahr2001/) lists additional gardens that can be found on the island of O`ahu.  Some are free public parks and campuses; others are private properties w/ paid admission.  Access will need to be arranged on a site-specific basis.  Survey style would also be site specific.  Larger gardens could be surveyed targeted/opportunistically, while smaller gardens could get a full inventory.  

Site selection: Sites were chosen for habitat types and variety of species represented.   

	Large-scale landscaping projects- New roads, subdivisions, or other large projects can be significant inputs of outer island or other weed species.  These species may arrive via heavy equipment from other islands or in hydromulch projects, for example.  Tracking these involves coordination with the government agencies involved (Department of Transportation, various housing authorities). Due to the large scale of these projects, surveys would need to be conducted on a targeted/opportunistic basis.

Site selection: This will be based on the scale of the project and whether off-island equipment will be used.  We are working with HDOT to keep informed of large-scale road projects and will be performing both pre- and post- construction surveys.

Distribution of Survey Effort

Nurseries represent 65% of our high-risk site list, and are a significant source of new species to the island.  Most other high-risk sites represent fractions of a percent of total sites, but in the interest of sampling every site type these will get a disproportionately larger percentage of total surveys.  In order to compensate, we plan to evaluate wholesale nursery inventory lists, bringing the number of total species inventoried at nurseries to around 65%.  

Type of site
Total number
Number surveyed
Retail Nurseries
34
9
Wholesale Nurseries
70
10 (6 nursery visits + 4 inventory lists)
Community Gardens
10
3
Botanical Gardens
7
3
Campus/Other Garden
18
4
Swap Meets
2
1
Farmer's Markets
Many
1
Chinatown
1
1
Ag. Experiment Sites
4
2
Plant Sales
5
1
Private Estates
Many
0


