California Mediterranean Research Learning Center: FY 2004 Application for Funds

Applicant Name:  The Nature Conservancy – Dr. Tosha Comendant (TNC lead); Dr. Barry Sinervo (UC Santa Cruz collaborator)
Email Addresses:  tcomendant@tnc.org; sinervo@biology.ucsc.edu
Phone: 703-841-4176, Worldwide Office, The Nature Conservancy, Arlington, VA

Project Title: Restoration of Lizard Habitat by Experimental Removal of Invasive Ice-Plant 

Project Description:  

Mediterranean ecosystems are surpassed only by lowland tropical rainforests in regional biodiversity1.This habitat type is also one of the most altered and threatened due to high rates of land conversion and establishment of invasive species2.  Managers in the Channel Islands National Park (CINP) face one of the most challenging invasive plant problems in the U.S.; nearly 170 exotic species have become established as a result of human disturbances3.  While the negative impacts of invasive plant species on native plants are well documented4,5, we know little about the impacts of invasive plants on native fauna.  

We propose to experimentally assess the impact of exotic ice-plant (Malephora crocea), on the density and behavior of side-blotched lizards, Uta stansburiana, on East Anacapa Island.  The side-blotched is a small, charismatic species, frequently observed by visitors when it basks on bare footpaths displaying its bright throat colors during territorial displays.  Over the past four years, my collaborator, Dr. Barry Sinervo (UC Santa Cruz), and I have documented many differences in Anacapa lizards from mainland populations, including coloration, body size, lifespan, and reproductive traits. We have also observed that lizards are commonly aggregated in areas dominated by native vegetation, and appear to avoid areas where ice-plant is abundant.  The encroachment of ice-plant into high quality lizard habitat was an unforeseen threat to this unique population. Our work on Anacapa, as well as in other populations, provides a solid understanding of the behavioral ecology of side-blotched lizards that we can now apply toward the management of viable lizard populations in CINP. 

We propose to use conservation action, the removal of invasive plants, in an experimental framework to investigate the potential impacts ice-plant may be having on Anacapa Island lizard populations. We will work with CINP botanist (Sarah Chaney) to establish 24 treatment plots (8 m x 8 m) within and surrounding the existing lizard study site (coreopsis forest located west of the campground, with sensitivity toward archaeological sites, gull-nesting areas).  First, we will establish baseline lizard densities (mark-recapture methodology) in the plots and then compare lizard density and habitat use between the following controls and three treatments (n = 6 plots per treatment):  

1) Controls: ice-plant will not be manipulated

2) Ice-plant pulled by hand and removed from the plot 

3) Ice-plant be treated with herbicidal cocktail (1.2% Round-up and 0.8% Garlon) and then removed from plot. Herbicide will be applied early in the rainy season to coincide with the growing season.

4) Ice-plant treated with herbicide and left in plot 

Lizard densities and habitat use in all plots will be assessed during 4 week-long sampling trips.  We predict that treatments #2 and #3 will result in the largest increases in density and habitat use because the treatment will open up more bare ground, which is important for lizard thermoregulation.  We will also monitor for changes in native vegetation and signs of erosion in our experimental plots. These experiments will not only provide insight on the impacts of ice-plant on lizard populations, but will also provide information to management on the efficacy of different ice-plant removal methods.

 Islands off the California coast, managed by governmental or non-profit organizations, hold strong potential for conservation and restoration of Mediterranean ecosystems due to the ability to minimize human disturbance and remove exotic species6. Gains made during 15 years of restoration efforts in the Channel Islands National Park7 including the recent removal of non-native rats from Anacapa Island8, demonstrate the conservation value of this approach. Our proposal, by combining applied research and conservation action of non-native species removal, will both provide important ecological knowledge to managing agencies and contribute to the restoration of these important islands.

References: 1 Cowling, R. M., R. W. Rundel, B. B. Lamont, M. K. Arroyo, and M. Arianoutsou.  1996.  Plant diversity in Mediterranean-climate 

regions.  Trends in Ecology and Evolution 11:362-366.; 2  Rundel, P. W. 1998.  Landscape disturbance in Mediterranean-type ecosystems: an overview.  Pages 3-22 in P. W. Rundel, G. Montenegro Rizzardini, and F. M Jaksic, editors.  Landscape disturbance and biodiversity in Mediterranean-type ecosystems.  Springer, Berlin, Germany; 3 Junak, S., T. Ayers, r. Scott, d. Wilken, and D. Young. 1995.  A flora of Santa Cruz Island.  Santa Barbara Botanic Garden, Santa Barbara, California.; 4 Mack, M. C. and C. M. D'Antonio.  1998. Impacts of biological invasions on disturbance regimes. Trends in Ecology and Evolution 13(5): 195-198.; 5 Vitousek, P. M. and L. R. Walker. 1989. Biological invasion by Myrica faya in Hawaii [USA]: Plant demography, nitrogen fixation, ecosystem effects. Ecological Monographs 59(3): 247-266.; 6 Donlan, C. J., Croll, D. A., and B. R. Tershy.  2003.  Islands, Exotic Herbivores, and Invasive Plants:  Their roles in Coastal California Restoration.  Restoration Ecology 11: 524-530.; 7 Halvorson, W. L. 1994.  Ecosystem restoration on the California Channel Islands, Pages 485-490 in W. L. Halvorson, and J. G. Maender, editors.  The Fourth California Islands Symposium: update on the status of resources.  Santa Barbara Museum of Natural History, Santa Barabara, California. ; 8 Donlan, C. J and T. Comendant. 2003. Getting Rid of Rats. E! Magazine. Pg 10.

Applicable Categories:  

1) Research:  see project description above  

2)  Internship:  During this research project, both Dr. Comendant and Dr. Sinervo will act as mentors for an intern who will assist in initial experimental set-up, subsequent data collection, and data analysis.  The intern will have access to resources at Dr. Sinervo’s laboratory at UCSC. The intern will also interact with CINP staff as well as naturalist guides from Island Packers to describe our experimental approach and findings. In addition, written information could be provided to post on the island or in the visitor center. Being a joint project between researchers from The Nature Conservancy and UCSC, this internship will provide unique experience for someone interested in pursuing science-based conservation and restoration work. The intern will receive a stipend (see budget) and reimbursement for travel expenses. 

How does this project meet the goals of the Research Learning Center as defined in the attached Concept Paper?  This project will provide information on the potential impact of an invasive plant species on reptiles, a previously unexplored aspect of the ecology of Mediterranean ecosystems.  Quantifying this impact could directly aid managers in focusing restoration efforts and prioritizing areas for invasive plant control and eradication.  Because lizards are charismatic and easily observed by island visitors, this project could be used by National Park interpretive staff and other naturalists to demonstrate to the public how science is being used in CINP to understand species interactions and determine the best approaches towards restoration of Mediterranean ecosystems.

How does this project facilitate learning?  The research project and internship facilitate learning in multiple ways: 1) knowledge gained will be discussed within academia (UCSC), the non-profit sector (The Nature Conservancy) and through peer-reviewed publications, 2) learning will occur in the CINP as we will share findings with the park management (see specific roles of intern) 3) visitors to Anacapa Island or Channel Islands Headquarters who talk to interpretive staff or naturalist guides or/see project information that we will make available for display and 4)  this internship will provide a unique learning experience in how to unite academic research questions with conservation action.

How does this project close the gap in scientific research or educational/outreach needs for the Mediterranean ecosystem?  We currently have no information on the impact of invasive ice-plant on native reptiles that inhabit Mediterranean ecosystems. By addressing this question in an experimental framework, we aim to provide information that is useful in prioritizing sites for restoration work.   While we have been collecting data in CINP, we have interacted with numerous visitors, who are always fascinated by the lizards (especially when they see them running around with temporary numbers painted on their backs!).  Based on the enthusiastic responses we have received from CINP visitors, we think this project offers a unique outreach opportunity to teach people about the connection between science-based restoration and the ecology of Mediterranean ecosystems.

Are there Service-wide implications to the project?  If so, what are they? Using an experimental, science-based approach to habitat restoration has Service-wide implications. More specifically, the focal species, side-blotched lizards and ice-plant, are found on other California islands and mainland areas throughout Mediterranean ecosystems.  Findings from this study may also be applicable to conservation and management efforts of other Mediterranean lizard populations, including the highly threatened Island Night lizard (Xantusia riversiana) in CINP.

Budget:







Quantity

Price/unit

Subtotal



 SUPPLIES:

Meter tapes: 



4 

$42.75

171.

Plot markers (flagging, stakes, etc.) 





200.

Round-up (herbicide)


1

158.

158.

Garlon (herbicide)



1

282.

282.      


Lizard nooses



6 

55.

330.

Lizard catching thread  


6

35.

210.

GPS




2

199.

398.


Miscellaneous office supplies






100.

Subtotal SUPPLIES







1849.

TRAVEL (and related field work expenses):


Roundtrip plane DC to LA


4

400.

1600.


Travel from UCSC: 600 miles ($0.32/mile)
4

192.

768.


Hotel rooms (PI’s, field assistants, interns)
10

60.

600.


Travel for Intern between UCSC and Ventura
8

192.

1536.


Island Packer Boat trips for field crews

15

37.

555. 


Food Budget for estimated 4 weeks in field
4

250.

1000.

Subtotal TRAVEL








6059.

INTERNSHIP



Monthly salary



6

1000.

6000.



TOTAL DIRECT COSTS








$13,908.

INDIRECT COST RECOVERY (25%)







$3,477.


TOTAL PROJECT BUDGET 





$17,385.
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