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Hi Gerry,
Attached is a summary report from Mike Polito on the preliminary stable isotope work we have done on
mouse/salamander diet. This is very interesting stuff with great potential for helping us understand some key
knowledge gaps in both our understanding of the ecology of these species and impacts on eradication planning.
Mike and I would be glad to discuss these results and potential future work on this with you.
Thanks
Russ

---------------------------------------------------------
Russell Bradley, MSc, Farallon Program Leader
Point Blue Conservation Science (formerly PRBO)
3820 Cypress Drive, Suite 11, Petaluma, CA 94954
707-781-2555 ext.314
Fax: 707-765-1685
www.pointblue.org  | Follow Point Blue on Facebook!
Point Blue-Conservation science for a healthy planet.
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A stable isotope investigation of the diets and ecosystem impacts of 
introduced house mice on Southeast Farallon Island, California 


 


Michael J. Polito, Louisiana State University, mpolito@lsu.edu  
Russell W. Bradley, Point Blue Conservation Science, rbradley@pointblue.org  


 


Background & Objectives:  In 2013 a pilot study of the diets and ecosystem 
impacts of introduced house mice (Mus musculus) on Southeast Farallon Island 
(SEFI) was begun by researchers at the Louisiana State University (LSU) and Point 
Blue Conservation Science (Point Blue).  This project is using stable isotope analysis 
to quantitatively assess the diets of mice on SEFI and better understand their 
impacts on community members including seabirds, intertidal organisms, plants, 
insects, and the endemic arboreal salamander (Aneides lugubris farallonensis).  By 
identifying seasonal shifts in the diets of house mice this project seeks to determine 
how direct impacts to native bird, insect and plant species vary in concert with 
seasonal variation in mouse abundance on the island. In addition, we specifically 
seek to examine how seasonal changes in mouse abundance and diet on the island 
influence the potential for competitive interactions between endemic arboreal 
salamanders and introduced house mice. This information will provide a better 
understanding of the current ecological role of house mice on SEFI and aid in 
predicting the ecological response of native species following proposed house mice 
eradication by the U.S. Fish and Wildlife Service (USFWS).  
 
Methods:  Using baited 
snap traps we sampled 
mice (n= 63 total) during 
three different seasons that 
reflect the natural 
oscillation of mouse 
abundance on SEFI (Fig. 1).  
During the spring (April), 
summer (August), and fall 
(October) sampling period 
we also collected 
representative samples of 
prey items such as seabird 
tissues, intertidal organisms, plants, and insects.  Finally, we sampled tail clips from 
arboreal salamanders in the spring and fall when they are most active on the island. 
A sub-sample of these tissue samples underwent analysis for carbon and nitrogen 
isotopes (δ13C & δ15N).  Stable isotope values of prey and consumer tissues were 
corrected for trophic fractionation and incorporated into an isotopic mixing model 
(Parnell et al. 2010) to quantify the diet composition of mice and salamanders 
during each of the sampling period and related them to seasonal shifts the 
availability of food resources (Fig. 1). In addition, we compared overlap in the total 
and core isotopic foraging niches of house mice and salamanders in both the spring 
and fall (Jackson et al. 2011). These methods allow us to quantitatively estimate the 
degree of competitive overlap between mice and salamanders. 


Fig. 1 
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Preliminary Results:  A portion of samples collected during the spring, summer 
and fall sampling period have now been analyzed for carbon and nitrogen isotopes 
(Fig 2).  These primary data show that the δ13C and δ15N values of mouse liver and 
muscle tissues shift seasonally relative to four potential prey groups (seabirds, 
insects, intertidal, and plants). Stable isotope based predictions of mouse diets 
confirm these seasonal trends (Fig. 2). Plants (61%) and insects (27%) appear to be 
the dominant food source in the spring when mouse populations are low and plants 
are widely available. While other prey is still important, seabirds become more 
prevalent (31%) in mouse diets in the summer. Finally, in the fall when mouse 
populations are at their highest, but seabird and plant resources are reduced, the 
importance of insects (44%) increase as a prey item for mice.  
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Preliminary Results (continued):  Seasonal shifts in the degree of foraging niche 
overlap between mice and salamanders are also evident from stable isotope data. In 
spring, when mouse population are low and plants are abundant (Fig. 1) overlap 
between total (convex hull) and core (ellipses) isotopic niches of house mice and 
salamanders are low (Fig. 3). However, in fall when mouse population are high and 
plants are less abundant (Fig. 1) overlap between total and core isotopic niches of 
house mice and salamanders is high (Fig. 3). These results indicate that competition 
between mice and salamanders, most likely for insect prey (Fig. 3), is low during 
spring and highest during the fall.   Salamander stable isotope values and diet 
predictions varied only slightly between seasons, with a slight increase in the 
prevalence of cricket and silverfish in diets during the fall relative to spring (Fig. 4). 
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Future Directions & Funding Requirements:  These preliminary results provide 
compelling evidence that the consumptive and competitive impacts of invasive 
house mice on native species vary seasonally on SEFI. In addition, they clearly 
highlight how stable isotope analysis can quantify the ecological niche of both 
invasive and native species on SEFI in a manner not possible using traditional 
methods alone.  However, future work will be required to confirm these results and 
track the response of native species following house mice eradication. This includes 
the stable isotope analysis of existing samples and additional seasonal tissue 
sampling on SEFI. In addition, it will be important to fully describe the seasonal 
variation in mouse and prey resource (plants, birds, insects, etc.) abundances using 
quantitative field sampling. In addition, through the stomach content analysis of 
trapped mice it will be possible to further refine stable isotope based dietary models 
to quantify the relative importance of native vs. non-native plant species to mouse 
diets.  This proposed research will provide an ecological baseline for native SEFI 
species and will allow us to track their ecological responses with additional 
sampling following mouse eradication. However, to achieve the above goals 
additional funding will be required to cover field and analyses costs and provide 
support for a graduate student (M.S.) at LSU to lead this project under the 
supervision of M. Polito and R. Bradley. A full proposal and budget for this research 
would be available upon request.   
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