Weeds at their extremes: Using population biology and niche modeling to predict invasions along climatic gradients in Hawai‘i

 
Location of the Work: University of Hawai‘i at Manoa (Honolulu), with field work on Oahu and Hawai‘i Islands

 
Project Description (500 words or less)

Invasive species have attracted much attention due to their economic and ecological costs. Preventing and controlling invasions have become top concerns for federal and state agencies, but these challenges require new scientific tools.  Niche modeling to predict invasive species occurrence and spread is one of the fastest growing fields in invasion biology. Our USDA NRI-funded research uses extreme gradients found in Hawai‘i (from tropical to alpine environments) to evaluate the ability of niche models to predict European weed distributions. These weeds are a concern to conservation and agricultural productivity. Thus far, our models correlating weed occurrences with climatic and land use factors have demonstrated good predictability for several weeds. Our proposed FaST project will combine niche models with estimates of population biology parameters for weeds at their environmental extremes, providing a clearer understanding of factors that limit and promote invasions. FaST team members will work with the PI, two graduate students and a post-doc to record invasive plant distributions, characterize their population biology at extreme and central portions of their ranges, then generate and test models to predict weed distributions. FaST members will carry out field work on the islands of Hawai‘i and Oahu.  Field methods will include recording GPS and other environmental variables, extracting climate data from remote sensors, vegetation sampling, and demographic monitoring. Field work may also involve studies of herbivory, pollination biology or seed dispersal, based on the interests of FaST team members. Analyses and predictive modeling will involve use of GIS, multivariate statistics, maximum entropy modeling, and demographic parameter estimation and projection. 

Contact Information and link to laboratory and/or project web-site

 

Curt Daehler (daehler@hawaii.edu; tel. 808-956-3929

http://www.botany.hawaii.edu/faculty/daehler/

Images you would like to include as part of your post (please include captions)
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Climate monitoring high above the clouds on Hawai‘i Island. In contrast to more tropical lowlands, few invaders can penetrate this extreme environment.
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Predicted distribution (red, orange and yellow) of the invasive grass Anthoxanthum odoratum on Hawai‘i Island, showing correspondence with actual records (black circles) and actual absences (white circles). Models like this one can be used to assess risks and threats posed by invaders.

Additional Information

Qualifications of an Ideal Candidate
Faculty: Ph.D. in Ecology, Botany or related field, with interest in continuing research on invasive species. Proven background in ecology or botany. Works well in a collaborative multi-cultural environment with students and other researchers. Currently teaches and collaborates with students in his/her field. 

Student: Working towards a BS in the biological sciences with strong interests in ecological research. Works well in collaboration with faculty, other students, and researchers but also self-motivated and capable of indepent . 

Support and Financial Commitments

Up to $900 should be allowable for travel to Hawai‘i.  In addition, the PI requests $600 per person to allow travel for fieldwork on Hawai‘i Island and $175 per person to attend the annual Hawai‘i Conservation Conference (in late July).  I envision two field trips of several days each on Hawai‘i Island. The remainder of work will be done on Oahu with minimal travel costs.  The Hawai‘i Conservation Conference is attended by over 500 scientists and professional and is the forum for presenting cutting-edge invasive species research, applications, and solutions. Hawai‘i is a national leader in these areas, and learning at this meeting will be part of the FaST team experience. There may be an opportunity for the team to present a poster. Supplemental funds could be provided directly to the participants or administered as a supplement to the active NRI grant.

On campus housing may be available; student-oriented off campus housing is normally available. 

Summer health insurance is normally obtainable from the student’s home institution, or by the health plan of the student’s parents (up to age 21).

