[bookmark: _7n668fxrr8p]4. Ocean Acidification: Monitoring and Solutions
https://www.youtube.com/watch?v=gaByOFLA89o 
https://youtu.be/qRckegC9lI4?feature=shared (Spanish subtitles)

[bookmark: _ma6p2webczy1]Instructions: As you watch and listen to the video, you may read along with the transcript provided below.  When you have finished, please answer the questions that follow.  You may refer back to the written transcript to confirm your answers.

There are different types of acidification. The big one that a lot of us are focused on is ocean acidification, and that is this long-term signal that is the ocean sucking up the CO2 that we put into the atmosphere by burning fossil fuels. There's also Coastal acidification. Coastal acidification is a process whereby a lot of local factors and biological processes that occur from that can create low pH in the bottom waters of our Coastal system.
In the Mid-Atlantic alone, there are over 40,000 jobs that depend on Ocean resources, and that accounts for over a trillion dollars in personal income. So it's really important that scientists and engineers and folks in the Fisheries industry all work together to better understand acidification.
A glider is basically the robot that we can put in the ocean, and it collects data for scientists to understand what's happening in the ocean. We've been deploying gliders fitted with pH sensors off the coast of New Jersey since 2018. So we're able to look at the annual cycle of pH throughout the year, and we can see that in the summertime off the coast of New Jersey in the bottom water, we see low pH levels. The advantage of using gliders is that they're collecting high-resolution data. So that means they're collecting a lot of data over space horizontally, but also vertically. They're diving through the water column, so we're collecting data from the surface to the bottom. And then the Gliders can stay out for 3 to 4 weeks or they can stay out for a year.
The data that we're Gathering Now is really good for, you know, people like water quality managers or the State Department of Environmental Protection. We fly our gliders right through where the sea scallops are living and breeding, and we can use that data to identify hot spots where ocean acidification might impact sea scallops and the fishery itself. On a state level, resource managers and local decision-makers can help by improving protections around our coastal zone. New York is increasing our monitoring. We are doing a lot of work to reduce inputs that could potentially harm ocean and Coastal Health. So that can look like creating nature preserves or it can look like natural habitat restoration. So increasing the number of oyster reefs in coastal Waters or seagrass restoration projects.
Seagrasses can actually improve the conditions locally that are detrimental under ocean acidification. So when they're photosynthesizing, they're taking carbon dioxide out of the water, and so that's basically the opposite of ocean acidification. There's probably a good 10 to 15 startups in the US that are based around some type of carbon removal in the ocean. For us, we would like to use the ocean as a natural sponge to remove carbon dioxide from the atmosphere so we can affect chemical changes in the ocean by adding sources of alkalinity. So if we remove acid from seawater, we are raising the pH. This is directly combating acidification in the ocean, and it's done in a way that allows CO2 from the atmosphere to be sucked up into the ocean.
Vesta's approach to removing carbon dioxide from the atmosphere is to take a naturally occurring mineral which is called Olivine and then spread it onto beaches and other Coastal environments in order to remove carbon dioxide. It works by when it dissolves it absorbs carbon dioxide and converts it into a safe and stable form of bicarbonate as baking soda, it's the very same chemical. And that is hopefully a form that the ocean can hold on to for hundreds if not thousands of years. This is definitely only part of the solution.  I think we've all figured out that no one single carbon removal strategy will be enough. So we need many of these carbon removal strategies, and then we still need humans to reduce the emissions of carbon dioxides as well.
Technological advances in the field of marine carbon dioxide removal along with reducing carbon dioxide that goes into the environment and nutrients that go into the environment is all part of a solution to help reduce acidification. One can't solve all of the problems, but all three together can help us get the ocean back on track.

Questions:
1. What is the primary cause of ocean acidification mentioned in the transcript?  Timestamp: 0:10-0:12
a) Increased agricultural runoff 	b) Overfishing 		
c) Burning fossil fuels 			d) Coastal development

2. What is the primary function of gliders in this context?  Timestamp: 0:56-1:06
a) To capture and release fish 	b) To monitor ocean conditions 
c) To clean up marine debris 		d) To transport research equipment

3. What is the significance of the "annual cycle of pH" mentioned in the transcript?  Timestamp: 1:14-1:18
a) It helps predict seasonal weather patterns. b) It indicates the health of marine ecosystems. 
c) It determines the best time for fishing.	 d) It influences the migration patterns of sea creatures.

4. Which of the following is NOT mentioned as a method to help reduce ocean acidification?  Timestamp: 2:23-3:01, 3:34-4:00
a) Seagrass restoration 			b) Spreading Olivine on beaches 
c) Increasing the number of oyster reefs 	d) Introducing new species of fish


5.  Based on the transcript, explain how human activities contribute to ocean acidification and discuss two potential solutions mentioned to mitigate this issue.













