What is Hypoxia?
If you have ever heard the word hyperactive, then you probably already know the meaning of the prefix hyper. Someone who is hyperactive is overly active. And in fact, the prefix hyper comes from the Greek word for over, above or excessive. With just the opposite meaning, hypo comes from the Greek word for under or below. With that knowledge you can probably determine that Hypo + Oxia refers to a lack (or below average amount) of oxygen. That’s exactly what the term hypoxia is referring to off the coast of the Gulf of Mexico. 
Since the late 1970’s and early 1980’s scientists realized that there is an area off the southern coast of Louisiana that has less oxygen than surrounding waters. After years of water sampling and testing the water off the coast of Louisiana, scientists found that this hypoxic body of water was the result of eutrophication as result of runoff, primarily from the Mississippi River. Eutrophication simply refers to an increase in nutrients to a body of water. In this case the increase is man-made. The result is that organisms that live in that water are initially able to grow and multiply much more quickly than normal because more nutrients are there for them. The problem arises when those populations grow so quickly that they use up all of their resources. Then they quickly die off just as fast as they bloomed. At first only the plankton benefit from these extra nutrients. But as they reproduce other animals that eat plankton also start to thrive. Not only is there lots of food available after the plankton blooms, but the plankton have also filled the waters with oxygen necessary for the survival of most other organisms, giving them an advantage they didn’t have before all of those extra nutrients were added.
Once the plankton start dying off, bacteria start breaking down the dead plankton. In order to break down the plankton bacteria need oxygen, just like how our own bodies need oxygen. Once these bacteria have used up all of the oxygen in the water the water is left emptied of all its oxygen, making it difficult for organisms such as fish and others that get their oxygen from the water to breathe. 
So what does this have to do with the Mississippi River? The chemicals that farms put onto their crops end up in the soil and eventually in our rivers and streams. These rivers and streams carry the water and the chemicals down to our oceans where they are released; in this case into the Gulf of Mexico. The main chemicals that are of most concern are phosphates and nitrates; these are ingredients in fertilizers and pesticides that plankton need to thrive. There are natural amounts in oceans that are used up and put back in the water in a natural cycle. However since industrial times humans have largely changed the rhythm of these cycles, continually adding more and more of these chemicals, disrupting the natural cycle of these chemicals in the environment. It is estimated that 50-70% of all nutrients reaching surface water originated on farm land. Although that number is high on its own, it’s not even including the chemicals from cities and factories that are also being washed into the ocean, adding nitrogen and phosphorous into the waters.
Once all of the oxygen is used up, the area created it known as a “dead zone.” It’s called a dead zone because organisms that would otherwise be found living there, crustaceans such as crab and shrimp or sharks and other fish are no longer able to survive in that area. Every year off the southern coast of Louisiana between the months of May and September, one of these dead zones forms that’s approximately the size of New Jersey!  The dead zone exists year-round but is largest during the summer months. This is because during the summer months waters are generally very calm. With the exception of the occasional hurricane the waters are generally quite still and not a lot of mixing goes on. With that calmness layers will start to form in which differences in temperature and salinity (salt levels) can be seen in layers. This layering is known as stratification.  During the winter months the motion of the waves and wind action mixes up the waters, causing oxygen from the atmosphere to mix with the water and therefore keep the water oxygenated.
Although this cruise is focused on hypoxia in the Gulf of Mexico, there are many other sites around the world where hypoxic areas are growing for similar reasons. Included are places like the Chesapeake Bay and areas off the coast of Oregon to name a couple. The reason the Gulf of Mexico’s Dead Zone is getting attention is because the Gulf experiences conditions that are perfect for Dead Zones to occur, resulting in a very large Dead Zone. Because the continental shelf (the area extending out to the sea from the coast) extends relatively far off the coast, the result is shallow waters for several miles before deep water is encountered. This means that the chemicals that are being added to these waters are not getting carried out into open oceans where they would be washed away and diluted, where their effects would be less significant. Instead the chemicals are staying concentrated right here off the coast where they are allowing plankton numbers to soar.
The second reason the Gulf is a perfect place for plankton blooms is its source: the Mississippi River. To understand and appreciate the vast amount of farm lands that are seeping their chemicals into the Mississippi River just look at a map of the region. You’ll notice that many of the Midwestern states (collectively known as the “farm belt”) are located on or near the Mississippi. The Mississippi is a large and fast moving river; it drains over 41% of the continental United States (that’s 31 states and 2 Canadian Provinces)! That’s a lot of runoff being put into one river and ending up in one location.
The solution for shrinking the dead zone is to decrease the amount of phosphates and nitrates that are entering the water. The biggest impact and largest effect would be to control what chemicals are used and in what concentrations on farm land. As our population continues to grow and more food continues to be needed this becomes a more and more challenging task. 
Read on to see what the scientists on board are interested in finding out about this hypoxic zone…
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