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ABSTRACTS 
 
PROJECT OBJECTIVE: 
The main objective of this study is to investigate the physiological mechanisms underlying sensitivity of 
early life history stages of intertidal limpets to future climate change scenarios (e.g. ocean acidification 
and warming) using a functional genomics approach.  

TECHNICAL ABSTRACT:  
Ocean acidification (OA) and increased temperature will likely be the principle physical drivers 
determining the impacts of climate change on marine organisms.  Animals living in the highly variable 
intertidal environment are predicted to be vulnerable to climate change and have the potential to be 
excellent indicator species of resilience of marine organisms to global climate change. This proposal 
investigates the impacts of OA and elevated ocean temperatures on the development of larval owl limpets 
(Lottia gigantea). Early life stages are of particular interest as they are thought to be more sensitive to 
changes in climate-related variables than adults. To date, much of the OA community has focused their 
research on investigations into the sensitivity of marine organisms to CO2-acidified seawater alone, with 
limited studies examining the concomitant and potentially synergistic changes in temperature that will 
accompany OA with the design of multi-stressor experiments. Taking a multi-stressor perspective is 
critical to inform realistic predictions of the vulnerability of species to various climate change scenarios. 

The proposed research will provide a mechanistic integration of gene expression patterns and growth and 
development to broadly understand the physiological plasticity of early life history stages of limpets 
developing under a variety of elevated CO2 and temperature scenarios predicted by the 
Intergovernmental Panel on Climate Change for 2100.  In the proposed project I plan to raise larval 
limpets under conditions of elevated CO2 and temperature singularly or in combination.  Larvae will be 
raised to different life history stages and sampled for morphometric and gene expression analysis.  I 
propose to sequence the transcriptome of owl limpets using Illumina next generation sequencing which 
has the capacity to quantitatively assess changes in gene expression of multiple samples on the same 
sequencing run.  By comparing the gene expression profiles of larval limpets at different developmental 
stages and under different environmental conditions I will gain important insight into the physiological 
mechanisms underlying the capacity of limpets to buffer the predicted changes in ocean conditions. 
These data will provide us with critical information on the resilience of intertidal organisms to climate 
change and will provide the preliminary data to leverage future federal and state funding for functional 
genomic research in the field of climate change biology. 

NON-TECHNICAL ABSTRACT:  
The future high CO2, high temperature ocean holds numerous uncertainties for marine ecosystems.  
Rocky intertidal species, like those found along coastal California, have already been identified as 
potentially some of the most vulnerable groups of organisms to climate change; however, we currently 
lack the research that establishes the species’ relative sensitivity to climate change developed from 
climate model projections. A recent report issued by the National Research Council (Ocean Acidification: 
A National Strategy to Meet the Challenges of a Changing Ocean) recommends a number of "next-steps" 
in scientific research critical to understanding the impact elevated CO2 and temperature of future on 
marine ecosystems.  This CSUPERB proposal directly begins to address these recommendations by 1) 
providing currently lacking information on the vulnerability of California’s coastal marine populations to 
conditions of CO2-driven acidification specifically and global climate change more generally; 2) examining 
the mechanisms underlying the physiological capacity of marine organisms to tolerate the unprecedented 
rate of climate change; 3) investigating the synergistic effects of ocean acidification and warming on early 
life history stages of marine invertebrates and 4) having a strong training component (1 graduate student 
and 4 undergraduates), establishing a new lab in global climate change research and engaging young 
scientists into this rapidly expanding field of research.




