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Presenter
Presentation Notes
The presentation includes three parts: first, I will introduce the Gulf oil spill briefly, then some basic information about ant community on coastal dunes, and last, let’s see how the oil influence ants. 
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Presenter
Presentation Notes
And has a large impact on animals, include kill them directly, cause disease, change their behavior and so on. People tend to pay more attention on the big, cute, pretty animals such as fish, dolphin, turtle and birds, and report lots of sorties about them. 



http://myrmecos.net/ 

Presenter
Presentation Notes
First, ants are one of the most diverse, abundant and widespread groups of organisms on earth. Their behaviors are very interesting,  and they are so beautiful. 



Ants are indicators of diversity and environmental changes 

Graham et al., 2004 
Disturbance  Low  High  

http://kiqaceyo.hostzi.com/what-is-the-sand-dunes-ecosystem.php 

Presenter
Presentation Notes
Third, …………many studies have proved that there is a strong relationship between diversity of ants and that of other organisms. Which means studying ants can help us to know the overall diversity of an area. In addition, ants are sensitive to environmental changes, that makes them powerful monitoring tools in land disturbance, such a mining, deforestation, urban development and so on. 
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Sampling Areas 2010-2011: Beaches & Dunes 

Xuan Chen: Ph.D. Student, LSU 

Presenter
Presentation Notes
Before the oil spill, I have already finished the sampling in nigh sites along the north Gulf, two of them was polluted by oil greatly. 



Ants on coastal dunes 

7 

Presenter
Presentation Notes
In fact, coastal dunes are not very suitable for the living of organisms because the relatively harsh environment such as salt spray, heavy wind and temperature variability. However, they indeed support some pioneer and special species include many kinds of ants. 



Presenter
Presentation Notes
About one month ago, the oil which sank to the bottom before was pushed by tropical storm Lee on the dunes of Grand Isle again. Those areas had already been cleaned by BP last year, but obviously, BP has to clean again. 
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Presenter
Presentation Notes
As we all know, ants are keystone species and ecosystem engineers. They play an important role in keeping health of coastal dunes. 



Beach  

Dune  Embryo dune  
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Presenter
Presentation Notes
In general, the typical coastal dunes system includes back beach, embryo [ˈɛmbriˌo] dune and dune. Embryo dune means smaller sand mound in front of dune. 



Beach  

Dune  

Embryo dune  
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Presenter
Presentation Notes
the dune and beach in Grand Isle and embryo dune of Port Fouchon were polluted. Which caused a disaster there. 
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Beach  Dune  Embryo dune  

10m 

Sea  

Presenter
Presentation Notes
In each research site, I set one transect in each kind of habitats and every transect contains 5-7 plots. 



Pushed by Hurricane Alex, oily seawater hits a Port Fouchon, Louisiana, beach Wednesday, staining oil-absorbing booms. 

Hurricane Alex Pushes "Worst Oil" Ashore; Cleanup Slowed  
A "wake-up call": Alex stymies Gulf oil spill cleanup in Louisiana. 
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Presenter
Presentation Notes
However, in June of last year, hurricane Alex caused high waves and took the oil over the barricades and hit the dunes, 



Effects of oil spill on ants 
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Presenter
Presentation Notes
Now, let’s see how the oil affected ants on the dunes. 



Forelius mccooki 

Dorymyrmex flavus  

Cardiocondyla venustula   

Nylanderia arenivaga 

Brachymyrmex obscurior 

Solenopsis invicta  

Presenter
Presentation Notes
Forelius  and Dorymyrmex are typical predators and scavengers on dunes. Nylanderia and Cardiocondyla not very common, Brachymyrmex like honeydew, and are easily transported by humans. Solenopsis invicta, And what happened after the oil pollution? 
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Presenter
Presentation Notes
the dune and beach in Grand Isle and embryo dune of Port Fouchon were polluted. Which caused a disaster there. 



Forelius 
mccooki  

Dorymyrmex 
flavus  

Nylanderia 
sp.  

Cardiocondyla 
venustula  

Brachymyrmex 
spp.  

Solenopsis 
invicta  

Total 
abundance  

Beach  √ √ √ √ √ 
Dune  √√√√ √ √ √ √√√√√ 
Embryo 
dune  

√√√ 
 

√ 
 

√√√ 
 

Forelius 
mccooki  

Dorymyrmex 
flavus  

Nylanderia 
sp.  

Cardiocondyla 
venustula  

Brachymyrmex 
spp.  

Solenopsis 
invicta  

Total 
abundance   

Beach  √ √ √ √ 
Dune  √* √ √ √ √√* 
Embryo 
dune  

√ 
 

√ √√ 
 

√√√ 
 

Before oil pollution  

After oil pollution  

#√: Ant abundance  
*: Significantly different 
Yellow: Disappear 
√: Colonies appear   17 

Presenter
Presentation Notes
Data in green table was collected before oil pollution, in red one was after pollution. The abundance of Forelius decreased significantly[sɪɡˈnɪfəkəntlɪ]on the dune. The Dorymyrmex  disappered. Nylanderia disappeared on the beach which was affected the most. Cardiocondyla  didn’t change a lot. And after the oil pollution, Brachymyrmex and fire ants appeared in some places. In addition, the abundance of ant community decreased significantly on dune. 



Presenter
Presentation Notes
About one month ago, the oil which sank to the bottom before was pushed by tropical storm Lee on the dunes of Grand Isle again. Those areas had already been cleaned by BP last year, but obviously, BP has to clean again. 



Forelius 
mccooki  

Dorymyrmex 
flavus  

Nylanderia 
arenivaga 

Cardiocondyla 
venustula  

Brachymyrmex 
obscurior 

Solenopsis 
invicta  

Total 
abundance   

Beach  √ √ √ √ 

Dune  √ √ √ √ √√ 

Embryo 
dune  

√ 
 

 √ √√ 
 

√√√ 
 

After Alex 
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Forelius 
mccooki  

Dorymyrmex 
flavus  

Nylanderia 
arenivaga 

Cardiocondyla 
venustula  

Brachymyrmex 
obscurior 

Solenopsis 
invicta  

Total 
abundance  

Beach  

Dune  √ √ √ √ √ √√ 

Embryo 
dune  

√ 
 

√√ 
 

√√ 
 

√√√ 
 

After Lee 

#√: ant abundance  
*: significant different 
Yellow: disappear 
√: colonies appear   

Presenter
Presentation Notes
And after that, the ants community change again. Such as cardicondyla disappeared on dune. Brachymyrmex appeared on dune, and its abundance increased on embryo dune but not significantly. 



Before oil Forelius 
mccooki  

Dorymyrmex 
flavus  

Nylanderia 
arenivaga 

Cardiocondyla 
venustula  

Brachymyrmex 
obscurior 

Solenopsis 
invicta  

Total 
abundance  

Beach  √ √ √ √ √ 

Dune  √√√√ √ √ √ √√√√√ 

Embryo dune  √√√ 
 

√ 
 

√√√ 
 

After Alex Forelius 
mccooki  

Dorymyrmex 
flavus  

Nylanderia 
arenivaga 

Cardiocondyla 
venustula  

Brachymyrmex 
obscurior 

Solenopsis 
invicta  

Total 
abundance   

Beach  √ √ √ √ 

Dune  √* √ √ √ √√* 

Embryo dune  √ 
 

√ √√ 
 

√√√ 
 

After Lee Forelius 
mccooki  

Dorymyrmex 
flavus  

Nylanderia 
arenivaga 

Cardiocondyla 
venustula  

Brachymyrmex 
obscurior 

Solenopsis 
invicta  

Total 
abundance  

Beach  

Dune  √ √ √ √ √ √√ 

Embryo dune  √ 
 

√√ 
 

√√ 
 

√√√ 
 

Dominant  
Climate 
specialist Opportunist  Introduced species  

Invasive 

Presenter
Presentation Notes
Now, let’s see a little more about how the oil influence the ants community structure. According to Dr. Anderson’s classification of Functional groups of ant community and the biology and behavior of these ants, I divide them into five groups. Forelius is the dominant because their higher quantity and aggressive behavior, Dorymyrmex  is the Climate specialist for they are active when the temperature is too hot for other ants to forage, Nylanderia is opportunist because at the bait, workers sneak between fire ants and other aggressive species. Cardiocondyla, Brachymyrmex  and fire ants are introduced species, the first two are tramp and the fire ants are invasive. So we can see the oil affects nearly all the function groups on the dunes.



Before oil Forelius 
mccooki  

Dorymyrmex 
flavus  

Nylanderia 
arenivaga 

Cardiocondyla 
venustula  

Brachymyrmex 
obscurior 

Solenopsis 
invicta  

Total 
abundance  

Beach  √ √ √ √ √ 

Dune  √√√√ √ √ √ √√√√√ 

Embryo dune  √√√ 
 

√ 
 

√√√ 
 

After Alex Forelius 
mccooki  

Dorymyrmex 
flavus  

Nylanderia 
arenivaga 

Cardiocondyla 
venustula  

Brachymyrmex 
obscurior 

Solenopsis 
invicta  

Total 
abundance   

Beach  √ √ √ √ 

Dune  √* √ √ √ √√* 

Embryo dune  √ 
 

√ √√ 
 

√√√ 
 

After Lee Forelius 
mccooki  

Dorymyrmex 
flavus  

Nylanderia 
arenivaga 

Cardiocondyla 
venustula  

Brachymyrmex 
obscurior 

Solenopsis 
invicta  

Total 
abundance  

Beach  

Dune  √ √ √ √ √ √√ 

Embryo dune  √ 
 

√√ 
 

√√ 
 

√√√ 
 

Dominant  
Climate 
specialist Opportunist  Introduced species  

Invasive 

Presenter
Presentation Notes
Especially changed the dominant and introduce species, the abundance of forelius decrease, and that of Brachymymex and fire ants increase. But why? Why the oil has such effects on ants? 



Ant 
community 

22 

Presenter
Presentation Notes
First, oil can kill ants directly. In addition, oil was discovered as deep as 2 feet beneath ground and this buried [ˈbɛri] oil is both harder to clean and slower to break down, which means it could be a long-lasting threat to ants. 



http://www.oceanleadership.org/2010/much-gulf-oil-remains-deeply-hidden-and-under-
beaches/ 

Ant 
community 
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Presenter
Presentation Notes
First, oil can kill ants directly. In addition, oil was discovered as deep as 2 feet beneath ground and this buried [ˈbɛri] oil is both harder to clean and slower to break down, which means it could be a long-lasting threat to ants. 



http://www.oceanleadership.org/2010/much-gulf-oil-remains-deeply-hidden-and-under-
beaches/ 

Ant 
community 

24 

Presenter
Presentation Notes
Second, oil killed lots of plants. According to the previous study, there is a strong relationship between vegetation and ants on dunes. The changed plants structure could affects ants greatly. 



http://www.oceanleadership.org/2010/much-gulf-oil-remains-deeply-hidden-and-under-
beaches/ 

Ant 
community 

http://myecoproject.org/2010/05/31/bp-readies-new-
plan-to-contain-oil-spill/ 
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Presenter
Presentation Notes
Third, is the cleaning-up activities. Hundreds people worked on the beach to clean the oil, they removed the polluted sand and dead plants, which might affect habitat a lot. And …….



26 
http://www.gulf-shores-alabama-condo-rentals.com/deep-cleaning-orange-beach-sand.html 

Presenter
Presentation Notes
BP use these machines to deep-clean the beach. They are definitely another disaster for the organisms which live in the sand.  The oil company just want to clean the beach as quickly as possible, but they may make matters worse by bring the heavy equipment on the beach. 



http://www.oceanleadership.org/2010/much-gulf-oil-remains-deeply-hidden-and-under-
beaches/ 

http://myecoproject.org/2010/05/31/bp-readies-new-
plan-to-contain-oil-spill/ 

Ant 
community 
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? 

Presenter
Presentation Notes
May bring the fire ants. And this invasive species can change the ant communities. But I am not sure whether those people took the fire ants on the dune. 



Presenter
Presentation Notes
This is the nest of Forelius, as I said before, they are dominance on dunes. These dead bodies are fire ants. Forelius can kill fire ants and some people also report there is a inverse relationship between these two species. 



Marsh: Insects and Spiders 
• Food for frogs, fish & 

birds 

• Insects can be indicators 
of plant stress 

• Basis of the terrestrial 
food web 
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Sampling Areas 2010- 2011: Marsh 
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32 

Sweeping 
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Clip plots 
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Photo taken 10 Sept  2011 Photo taken 10 Sept  2011 

Photo taken 1 Oct 2011 







Preliminary Data: Abundance 
Seed Bugs: 147+10.3 vs. 22+1.0 (mean+SEM, p=0.04) 



Insects as indicators of plant stress 
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Non-oiled Oiled 



Preliminary Data: Abundance 
• Spiders 7.2 

+1.68 vs 
2.3+1.5 
(p=0.005)  

• Large spiders 
were more 
affected than 
small spiders 

• In Sept 2010, 
only 2 large 
spiders were 
found among 4 
heavily oiled 
areas 



http://climateerinvest.blogspot.com/2008/08/hurricane-watch-gustav-slams-into-haiti.html http://wwworigin.weather.com/outlook/weather-news/news/articles/hurricane-history-oil-
slick_2010-06-02 

In the future… 
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Hurricanes & tropical storm surge 
Global climate change and sea-level rise 

Presenter
Presentation Notes
Another thing we should pay attention is hurricane. Gulf of Mexico is famous of its hurricanes and tropic storms. If people can't clean the oil before hurricane comes, it would be a huge disaster for not only dunes but also inland ecosystems. 
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GRI: The Effects of the Macondo Oil Spill  
on Coastal Ecosystems 
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