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Indian River Lagoon, Florida, USA

« Extends over 250 kilometers
along the east coast of central
Florida

« Home to over 4000 species of
plants and animals

 |s classified as an Estuary of National
Significance

e |In 2005, retail sales associated with recreational
fishing within just the northern half of the lagoon
totaled $262.9 million



Indian River Lagoon, Florida, USA




Non-Natives Attached to Live Oysters
in the Indian River Lagoon

Perna viridis | e Mytela
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First Documented Introduction (US)

e Jacksonville, Florida in October
1986

e Large numbers of Mytella
found on water intake filters for
power plant

e None seen in March 1987;
assumed extirpated due to cold
temperatures




Current U.S. distribution of M. charruana
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M. charruana
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Mytella charrana
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Densities up to 11,000 individuals/m? with estimates up to 61 million
mussels in a single population (Sibaja, 1985; Pereira et al., 2003)



New invasion: Mytella charruana

Rev. Bras. Cienc. Farm.
Braz. . Pharm. 5ci.
vol. 40, n. 4, out./dez., 2004

Perfil de acidos graxos, composicao centesimal e valor calérico de

moluscos crus e cozidos com leite de coco da cidade de Maceio-Al
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Fatty acids composition, chemical composition
and caloric value of raw and boiled mollusks with

coconut milk in the city of Maceio, Alagoas,
Brazil
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Ecology of species invasion

Adjustment Experiments

Collection Salinity:

Salinity Tolerance Trials

Mean Number Mussels Survived (£ S.E.)
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Yuan, Wei, Linda J. Walters, Kimberly R.
Schneider and Eric A. Hoffman. 2010. Journal of
Shellfish Research 29:415-422
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Ecology of species invasion

Substrate Preferences

One Month Settlement
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Gilg, Matthew R., Eric A. Hoffman, Kimberly R. Schneider, Josiah Ryabinov, Christine El-Khoury, and Linda J. Walters.
Journal of Molluscan Studies 76:333-339



Ecology of species invasion

Development of M. charruana

Stenyakina, Anastasia®, Linda J. Walters, Eric A. Hoffman and Cristina Calestani. 2010.
Molecular Reproduction and Development, 77:222-230



Ecology of species invasion

Development of M. charruana

With food

% After treatment - % Before treatment
Collection
Males No Gametes Hermaph

8/6/07 +3.1%
10/15/07 +1.0%
12/12/07 +2.2%
3/21/08 +3.7%

Percentage of individuals

a b a b a b a b
8/6/07 10/15/07  12/12107 3/21/08
Date of collection

m Female @ Male O No Gametes @ Hermaphrodites

Without food

% After treatment - % Before treatment
Collection
Males No Gametes Hermaph

9/8/07

1/15/08
2/10/08
2/25/08

Percentage of individuals

a b a b a b a b
9/9/07  1/15/08  2/10/08  2/25/08

Date of collection

mFemale @ Male O No Gametes lermaphrodites

Stenyakina, Anastasia*, Linda J. Walters, Eric A. Hoffman and Cristina Calestani. 2010.
Molecular Reproduction and Development, 77:222-230



Ecology of species invasion

Impacts on native oysters
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Growth of C. virginica spat over 6 weeks

Wei Samantha Yuan, Eric A. Hoffman, and Linda J. Walters. 2016. Effects of nonnative invertebrates on two life stages of the
eastern oyster Crassostrea virginica. Biological Invasions, 18:689-701.



Ecology of species invasion

Impacts on native oysters

Table 2 Summary of results for all oyster larvae and spat experiments

Larvae of Crassostrea virginica Spat of Crassostrea virginica

Settlement Settlement Pattern Survival Growth

2011 2011 2012 2011 2011

M. coccopoma * ek e k X %
P. viridis X
M. charruana ® " N
G. demissa %

Settlement refers to whether oyster larvae differentially settled on oyster shell with various other substrates present. Settlement
pattern refers to whether oyster spat settled differentially on oyster versus non-native shell within treatments

# Significant difference between nonnative species and control

# Significant difference between nonnative species and native G. demissa only

X No statistical difference was found between treatment and control

— Not tested in 2011

Wei Samantha Yuan, Eric A. Hoffman, and Linda J. Walters. 2016. Effects of nonnative invertebrates on two life stages of the
eastern oyster Crassostrea virginica. Biological Invasions, 18:689-701.
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Charleston, SC 82 locations
spanning 894 km
checked twice/yr
from
2006 — 2011

Spinuzzi, Schneider, Walters, Yuan &
Hoffman. 2013. Marine Biodiversity
Records 6:1-13
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Study Objectives

1) Investigate the genetic structure of the native and
invasive distributions.

A — ldentify diversity of populations

B - Determine which native populations are the
source of invasion



Predictions

* Non-native populations are different from
native populations

* The possible source being the South
Caribbean



Objectives

1) Investigate the genetic structure of the native and
invasive distributions.

A — ldentify diversity of populations

B - Determine which native populations are the
source of invasion

2) To determine if genetic diversity changes over time
in invasive populations



Predictions

* Expect change in genetic composition through
time based on density fluctuations influenced
by reintroduction



Methods

* O natives; 4
Non-natives

e ~40 samples per
locations

e 722 bp mtDNA
gene COI.




Methods

Objective 1a — identify diversity and genetic structure

1. Phylogenetic reconstruction in MrBayes 3.2.2
2. Haplotype network in TCS v. 1.21
3. Isolation by distance (Mantel test)

4. Analysis of molecular variance (AMOVA) in Arlequin



Results:
Phylogenetic
reconstruction
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Phylogenetic
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Results:
Phylogenetic
reconstruction
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Results:
Phylogenetic
reconstruction
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Results:
Haplotype Network

HaplogholioyANe:




Results:
Haplotype Network
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Results:
Haplotype Network




Results:
Isolation By Distance
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Results:
Genetic structure: Analysis of Molecular Variance

 Within Populations
® Within groups
®m Among Groups
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Invasive vs Native Only Invasive Only Natives

F«=0.633, P=0.000 Fs+=-0.011, P=0.620 F«=0.728, P=0.000

Fig4. Graphs of the results from three analyses of molecular variance (AMOVA). Each analysis is separated by populations included in the
analysis (invasive versus native populations, invasive populations only, and native populations only). For each analysis, columns indicate the
percent of variance explained. Below columns are global F¢+ and p-values for a null hypothesis of no genetic structure.




Methods

Objective 1B — Source of invasion

Analysis of molecular variance (AMOVA) in
Arlequin



Results:
Molecular Variance

¢ Fst
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Methods

Objective 2 — Change over time

Analysis of molecular variance (AMOVA) in Arlequin:
Comparing Invasive range samples from 2006 vs. 2010



How are nonnative populations
changing over time?
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Results:
Molecular Variance

o Fst
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Summary

1 - Native populations exhibit high genetic
differentiation from each other

2 - Panama was the only native population
indistinguishable from the invasive population

3 — Invasive genetic composition was largely
unchanged over time
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