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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  Using molecular methods, we will (1) compare population genetic structure in two 
invasive species, the mussel Musculista and the sea slug Philine, testing for differences in connectivity 
due to differential habitat use; (2) determine the number and identity of Philine species currently invading 
our shore; and (3) develop a PCR-based assay to quantify larval production and settlement patterns for 
Musculista versus native bivalve species, to assess the role of mass spawning events in recruitment. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:  Non-indigenous marine invertebrates have invaded every 
major estuary along the west coast of the United States.  Determining phylogenetic relationships and 
population genetic structure can identify sources of, and connectivity between, populations of introduced 
species.  Graduate student Jamal Asif will perform a population genetic study of the Asian Date Mussel 
Musculista senhousia and the predatory sea slug Philine, both widespread pests ranging from Mexico to 
Canada.  Genetic structure of both taxa will be assessed along the west coast to determine if populations 
are regionally differentiated due to a dispersal barrier across central California. Analysis of molecular 
variance will test for differences between regions and populations based on sequences of the 
mitochondrial cytochrome oxidase I (COI) and cytochrome b (Cyt b) genes.  Preliminary results for 
Musculista indicate reduced gene flow between southern California and sites north of San Francisco, 
possibly due to a lack of suitable estuarine habitat in central California.  In parallel, we will sequence 
specimens of the invasive slug Philine spp., to test the hypotheses that multiple Philine spp. are present, 
but that these slugs are not genetically differentiated across central California because they are less 
dependent on estuarine habitats.  Field observations suggest populations of Musculista may be connected 
by larval exchange following mass spawning events.  We will test this hypothesis by developing species-
specific probes for multiplex PCR, to differentiate larvae and recent settlers of Musculista from co-
occurring bivalve species and to quantify recruitment throughout the year.  The results will support future 
proposals to generate funding for invasive species research, which is a new area for my laboratory. 
EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  The spread of non-native species is a costly by-product of global commerce.  
Once established, exotic organisms displace indigenous species causing ecological damage and ~$137 
billion in economic losses per year in the U.S.  Estuaries are especially vulnerable to invaders transported 
as larvae in ballast water of freight ships, or introduced via oyster farming.  Two major invasive pests in 
California are the Asian Date Mussel Musculista senhousia and the sea slugs Philine spp.  The mussel 
Musculista forms dense mats of up to 150,000 mussels per m2, reducing populations of native suspension 
feeders through competitive exclusion.  Slugs in the genus Philine consume bivalves and spread rapidly 
across California after their appearance a decade ago.  The number of invasive Philine species and their 
geographical origin remains unknown, however, due to unresolved taxonomy.  Genetic data can be used 
to determine the origin and identity of cryptic invaders, and to estimate connectivity between sites by 
determining population structure.  This grant will support one graduate student, who will use molecular 
methods to test three hypotheses: (1) Musculista shows a genetic break across central California due to a 
lack of suitable estuarine habitat; (2) Philine does not have a genetic break along the coast because it can 
persist subtidally, but there are multiple cryptic Philine spp. invading our coast; and (3) Musculista 
recruits after episodic mass spawning events, whereas native bivalves recruit steadily throughout the 
breeding season.  These results will add to our understanding of how invasive species spread following 
introduction, and will aid management efforts to mitigate damage caused by non-native organisms. 


