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Stuck in Hot Water: 

Environmental Conditions Affecting Mysid Populations

Kristian Tomasic, Lauren Flynn, 
Jordan Pagliuca



Background information

Nunes, 2019

Nixon et al., 2009

Narragansett Bay

Rhode Island Wildlife Action 

Plan, 2015



Background Information

Black Sea Bass
Centropristis striata

Blue fish
Pomatomus saltatrix

Opossum shrimp
Americamysis bahia

Goals:

1) Determine the minimal genetic variability for 
these mysids to survive in their environments 
by studying the mysid genome.

2) Discover how much stress (metabolic and 
physiological changes) is caused by changing 
environmental variables. (Temperature, 
Salinity, pH values, and DO values)

Americamysis bahia
A B C D



Field Methods

● Collecting samples from RI coasts
○ Extending our collection sites to MA and CT

● Determining baseline conditions 
● Establishing stable conditions in lab culture

○ Feeding mysids Artemia eggs

Ninigret Pond, Charleston, RI



Molecular Methods

● Database with two million sequences to find SNP’s 
● Screen them with MEGA to identify variable sites
● Finding new loci: D3 Fluidigm
● Fluidigm and Structure and R runs Analysis

○ 96 new loci
■ Screened to see which loci worked
■ Fluidigm geographic analysis

○ Combined with 96 old loci



Data Analysis

● Use R statistical and landscape and ecological associations 
packages - LEA (Frichot &  François, 2015) and Structure 
software (Pritchard, 2009)

● Genetic Cluster algorithms for population analysis and 
neighbor joining trees for genetic distance

● Geographical analysis of population structure (François, 2016)

https://besjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Fran%C3%A7ois%2C+Olivier
https://besjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Fran%C3%A7ois%2C+Olivier


Environmental Methods 

● Measure abiotic factors on a daily basis
○ Temperature, salinity, pH, DO

● Manipulate environmental variables
● Measure levels of macromolecules in mysids (proteins, 

lipids and sugars) in order to assess levels of 
bioenergetic stress 



Conclusions

● Drastic water temperature changes in Rhode Island is already happening.
○ We need to take action as bacteria and toxic algae blooms are already affecting aquatic species and 

causing other negative effects.

● We initially believed that the two species of Americamysis were going to compete when their distributions 
overlapped in Rhode Island, however, information gathered by genetic markers and morphological 
characteristics indicates that they seem to be interbreeding. This can potentially result in  adaptation to the 
changing environmental conditions. 

● Temperature, salinity, pH, and dissolved oxygen are known to impact bioenergetics. 
○ Quantification of macromolecules in mysids will allow us to determine how these environmental changes 

impact their homeostasis
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