Introduction

Hi!!! I’m Jonathan Rice and I come from the Green Mountain State…Vermont. I teach several different science classes and am the Chair of the Science Department at Green Mountain Union High School in Chester, Vermont. My wife, Stacia, and I have degrees in Geology. We collect rocks, minerals, and fossils, and when I am out of school, we love to travel. Some of our recent trips have included Japan, Iceland, and Nova Scotia. 

This year, I am going to go to the limits of ocean exploration as I take a trip more than 8725 feet (2660 meters) to the bottom of the Pacific Ocean aboard the Alvin submersible!!! I am extremely excited and fortunate to have been invited by Geoff Wheat and Keir Becker to sail this year aboard the Atlantis and the Alvin with them as they conduct research at the sites that were drilled 2 years ago during the Integrated Ocean Drilling Program (IODP) Expedition 301. Besides me, there will be another teacher and seven scientists. I can’t wait to explore the ocean depths and see what it is like to do scientific research in one of the most dangerous places on earth. 

I have been lucky enough over the last couple of years to experience the excitement and challenges of deep ocean research. Two years ago, I was the first Integrated Ocean Drilling Program’s (IODP) Teacher at Sea. As part of that program I got to travel to the northeast Pacific Ocean aboard the JOIDES Resolution. I spent 2 months aboard the scientific drilling vessel with 25 scientists from around the world as they collected and analyzed samples that were drilled from below the ocean floor in more than 8725 feet (2660 meters) of water. That expedition was done along the east flank of the Juan de Fuca Ridge. If you have some extra time, please take a look at the journal that I kept while on IODP Expedition 301 at http://iodp.ldeo.columbia.edu/EDU/TAS/301/pages/week1/week1_0625.html to see some of the exciting things that happened on that trip. 

The reasons for this year’s trip to the northeastern Pacific are to (1) collect data from subseafloor observatories that were installed at this location during IODP Expedition 301, and (2) use an experimental method to repair a flaw in the casing of two of the wells. The wells have leaks in their casing that are allowing fluids from the seafloor to leak into the rock and sediment formations below the ocean floor. This leakage is making it impossible to collect valid data from the subseafloor observatories that are in the wells. With the help of the Alvin, scientists plan to put cement into the well heads to plug these leaks.

Friday, September 15, 2006
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We arrived in Astoria, Oregon this morning. The weather is very chilly, breezy, and partly cloudy. However, it is excellent for our upcoming adventure. Astoria is a beautiful port town in northwestern Oregon. 
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The research vessel Atlantis was waiting for us on pier 2. The Atlantis is the parent ship of the Alvin as well as a variety of remote-operated vehicles that are involved in ocean research. The ship is owned by the US Navy and is operated by the Woods Hole Oceanographic Institution. You may want to check out their Web site at http://www.whoi.edu. 
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We found our staterooms after arriving on the ship. Because the science party is so small on this cruise we only have one person to a room. The rooms are small but very comfortable. The only problem with my room was that it was located on the upper level, which moves the most because of the waves. Several people warned me that that I would get seasick. Actually, I found it very soothing to sleep to the rocking of the ship. I did have to wedge a big pillow on either side of me to keep me from rocking right out of the bed several times!
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After settling in, I had to find the Alvin submarine to get a closer look. WOW! It is a lot smaller than I imagined. It is only about 23 feet long and the crew compartment is only 6 feet in diameter. Three people and all the computers, life support systems, and personal gear all have to fit in there. This picture is of Alvin in its hangar at the rear of the Atlantis. It is hard to believe that this small ship is going to get us safely to and from the bottom of the Pacific Ocean where the water pressure is more than 3000 psi.
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Here is a view of the top of the submarine. People enter through the red tower. For those of you who are familiar with the Alvin, it used to be orange, but they changed it to red during its most recent overhaul.

Saturday, September 16, 2006
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Excellent news came to me today!!!!! I am scheduled to be on the first Alvin dive tomorrow. I will be diving with chief scientist, Keir Becker. I can’t wait! Unfortunately, today is a travel day so I must. It is going to take us 16 hours to travel to our study site, which is located more than 200 miles from port. It is nice to see land disappearing on the horizon because I know that I am headed toward an experience of a lifetime.
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Safety Meeting… There is a lot to do to prepare for our trip. First, everyone must learn the safety procedures for life at sea. This morning we had to learn how to put on our life jackets and where to go in case of an emergency. I hope that we don’t have to use what we learned, but it is nice knowing what to do.
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Submarine Safety… All the scheduled divers have to prepare for survival on the Alvin. Here, Brian Midson is being fitted for an oxygen mask to be used aboard the submarine in case of smoke. The sensor is testing to make sure that oxygen is not leaking around the mask. An oxygen leak would be dangerous because it could fuel a fire.
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Weigh-In… All of the divers had to be weighed in. Can you guess why? I found out that this is critical. When the Alvin arrives at the bottom of the ocean, it becomes neutrally buoyant, which means that it is exactly as dense as the surrounding seawater; it won’t sink or float, but remains suspended. This is done by calculating the mass of all of the parts of the ship carefully (including the divers and their gear), and balancing this with the air in the submarine and the flotation material inside the hull of the vessel. YES, it is important to learn about density in your science classes!!!
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Cups are a tradition on deep ocean study voyages. Geoff Wheat is holding a large bag of Styrofoam cups and other objects that have been decorated by my students and students of the other teacher on our voyage, Steve Carber. The tremendous fluid pressure at the bottom of the ocean crushes the cups and creates an excellent souvenir. Steve had several students come up with experiments to test how the high pressure affects certain other objects, such as balsa wood and other types of foam materials.
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One way to pass 16 hours of transit time is to decorate heads and cups. We will send a couple of Styrofoam heads down on the Alvin voyage tomorrow. From left to right: Steve Carben, Jonathan Rice, and Katie Inderbitzen.
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There is scientific work to do as well. One of the main goals of this trip is to use concrete to plug leaks in the casing of two subseafloor observatories so that they can collect samples that are uncontaminated by sea water. Traditional concrete will not work because it contains gravel that is too large to fit into the leaks in the casing (the leaks are approximately 5/16” across). To solve this problem, the scientists will put small pieces of fiberglass mesh in the concrete mixture. In this picture, we are cutting the mesh for later use. From left to right: Kip Knappett, Jonathan Rice, Steve Carben, Katie Inderbitzen.

Sunday, September 17, 2006
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The Alvin is ready to dive. The divers have placed a basket on the front of the submarine to take down the tools that they will need to complete today’s cement operations. It is amazing to think that these guys can do the delicate underwater work using the large titanium claws of the submarine (you can see them hanging on the right and left of the basket).
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I can’t believe my luck!!! The dive is on hold because of the bad weather. The wind is blowing about 30 knots and is expected to get worse. I have to wait until 10:00 am to see if the dive will take place.
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It has been a long morning. The dive finally had to be called off because of the weather. Unfortunately, the weather forecast for Wednesday is very poor. The chief scientist, Keir Becker, told me that because we are only going to be able to do two of the four planned dives, I may not get to go on the next dive. It is still exciting that I can experience the Alvin and the work that goes into a dive. But, obviously, this is very disappointing.
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There isn’t much to do today, so I found the entertainment room and watched a movie. As you can see, there is a huge selection available aboard the Atlantis. Later, I caught up on my journal and helped around the laboratory.

Monday, September 18, 2006

I received outstanding news today!!! The weather is excellent and I am scheduled to go on today’s dive after all. Unbelievable!!!
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Before the submarine can launch, the cement had to be mixed and placed in the “package” for delivery to the bottom of the ocean. The cement was mixed right before we launched so that it wouldn’t set (turn hard) before the Alvin had a chance to take it to the well head and release it. The cement had to be put into the water before launch so that the sub didn’t get hit by the “package” as it fell to the ocean bottom.  
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Earl Davis is taking a bucket of fresh cement from Steve Carber. Earl is filling the barrel of the “package.” This package is an assembly that was designed to carry the cement to the ocean bottom and be deployed by the Alvin. It also was designed to allow Alvin to release the cement into a precise spot around the subseafloor observatory. This system was invented specifically to deal with the leaks at these wells.
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This is my first look at Alvin outside of the hangar. It is impressive in its small size. At this point, I was nervous about my trip, but couldn’t wait to get in and get it started.
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The launch of the Alvin is smooth, but while it is on the surface before diving, it is a rough ride as it bobs along in the water. Right after this picture, I spent 8.5 unbelievable hours underwater. It is still hard to believe that I was under more than 1.5 miles of water. What an adventure!!! 
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The ALVIN gets cold! There is no heater. Some heat is given off by the computers, the life support systems, and, of course, our bodies. However, it still gets quite cold. We packed a small bag of wool and cotton clothing so that we could add layers as the submarine got colder. We aren’t allowed to wear synthetic materials on the submarine because of the risk for fire. The temperature at the bottom of the ocean was about 35 oF, but the inside stayed about 50 oF. My back did quite well considering that I was crammed in such a small space for so long (about 9 hours). The worse thing was the need to go to the bathroom. I survived that experience as well.

[image: image22.jpg]



Here is a wide-angle picture of our pilot, Gavin Eppard. He is checking the computer sonar readout as he is searching for the concrete package that we needed to move to the subseafloor observatory. 

I was envious of him because the center of the ball (the titanium sphere that we were in) is large enough for a small person to stand and stretch. However, this photo makes his space seem a lot larger than it really is. The quarters are SMALL.
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When we got to the bottom, we had quite a scare. As I mentioned in a previous entry, the Alvin crew calculates very precisely how much weight goes into the submarine (food, people, science equipment, etc.), then they add weights to make the sub sink to the bottom. They also have a ballast tank that the pilot can fill and empty as needed to adjust the weight of the submarine. The weights are in packages that are designed to be released just before getting to the bottom, so that we are neutrally buoyant. When we arrived, one set of weights released, but another didn’t. As a result, we had a “crash landing.” 

This picture shows the silt cloud that was kicked up by our landing. Actually, the impact wasn’t that bad, but we sank pretty deep into the mud. The pilot, Gavin Eppard was excellent!!! He easily got us out of the muck, but with the extra weight of the mud stuck to the bottom of the submarine and the weight package that didn’t drop, we were very heavy. As a result, he had to use the vertical thruster to keep us off the bottom. The thrusters use a lot of battery power, and if we had to use them very long, we would have had to return to the surface. With his patience and skills, Gavin was able to adjust the ballast tank and drop other weights to allow us to continue our dive.
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The wildlife in the Pacific Ocean in this area is very sparse, but very interesting (sea cucumber is shown in photo). The first 200 meters of water are fairly light (photic zone). Below 200 meters, there are a lot of creatures with bioluminescence. It was very cool. Gavin flashed his strobe lights and the organisms started to light up all over the place. I couldn’t see what kind of animals they were because we left our exterior lights off until we got to the bottom to conserve electricity.

Once we got to the bottom and turned on the lights, we found quite a few very exotic and ancient looking animals, including types of sharks, starfish (this surprised me because of the muddy bottom), brittle stars, crabs, shrimp, octopus, sea cucumbers, and a whole variety of swimmers. Almost all of the swimmers and floaters had bioluminescence. I was much more excited about the sea life than the other two people in the sub because they have made many dives in the past.
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After a short time at the bottom, we were able to go find the cement package and move it over to the well. This is our first glance of the cement package. The device worked beautifully! Gavin was able to put it into position and release the valves to allow the cement to go around the observatory. Sadly, the cement had already set by the time that the release valve was opened. The dive ended up being a technical success. However, the scientists were very disappointed because they still have a leakage problem at the well. They are going to change the mix of the cement and try again tomorrow.
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The cement package is designed to be returned to the surface of the ocean so that it can be retrieved by the ship. This is one of the buoys that were attached to package. Alvin’s titanium arm is releasing a line that will allow the float to begin pulling the package to the surface.
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I survived! Here, I am coming down the ladder after exiting the submarine.
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I thought I was cold! When I got back I found out that there is an initiation ceremony for all new divers. The tradition is to have all of the scientists drench the first-timers with cold seawater when they get back. Someone had the bright idea to leave the buckets of water in the freezer the whole time that I was on my dive. OUCH!!!!! I thought that I was cold on the submarine. Actually, it was a fun way for all of us to celebrate my fantastic experience.
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We were able to take a large number of cups down on the dive today. The cups are placed under a panel on the outside of the submarine so that they are exposed to the high pressures of the ocean deep. Here, we are rinsing the saltwater off from the cups. Also you can see how much my two Styrofoam heads shrank in relation to their original size.

Tuesday, September 19, 2006
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We had excellent weather again today so we began the day by mixing a new batch of cement for our back-up cement package. This picture shows most of this morning’s work crew. From left to right: Brian Midson, Earl Davis, Kip Knappett, Katie Inderbitzen, Geoff Wheat, and Steve Carber. I did help… Really… I am taking this picture. The crew is strategizing about how to mix the cement as quickly as possible so that it can be sent to the bottom and deployed before it gets hard like yesterday’s batch.
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It was very interesting getting the shipboard perspective of today’s dive. I found one of the Atlantis divers adding weights to the side of the Alvin. These weights are designed to be released just before the Alvin reaches the bottom of the ocean. It was one of these weights that didn’t come loose yesterday and caused us to have a minor crash landing. The weights came away perfectly for today’s dive.
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Launching of the Alvin… When the Alvin is ready to launch, it is picked up by this structure and swung out over the ocean. Finally, it is lowered into the water where the divers unhook it so it can dive to the bottom of the ocean.
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The science crew is busy cleaning the deck after the cement job was completed and the Alvin was launched.
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Now the waiting begins. This is Bruce Strickrott, one of the pilots of the Alvin. He is in the Alvin control room aboard the Atlantis. He is in radio and sonar contact with the Alvin and is monitoring the progress of the dive. 
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The sub has returned. The small boat will tow the Alvin to the Atlantis so that it can be brought back aboard.  

Good news --- bad news. The good news is that the Alvin was able to retrieve the package and bring it to the wellhead. Everything worked beautifully, except the cement. Yes, it became hard before they were able to release it. The scientists feel optimistic that they will be able to get the correct cement formula before their next dive. 

Wednesday, September 20, 2006
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The weather is very poor again this morning. There is a chance that today’s dive will not go. We will find out by 11:00 am.
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The bad news has come in, the last dive has been cancelled. Geoff Wheat (blue sweatshirt) is delivering the news to (from left to right) Brian Midson, Katie Inderbitzen, Earl Davis, and Bob Meldrum. This is especially difficult news for Katie who was scheduled for her first dive today. This is the second time that she has been on a cruise and had her dive cancelled. This sure makes me feel fortunate that I was able to go on my dive. 

Today was the last for possible dives so it is time to pack it up and head for home.
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Although the scientists are feeling satisfied that their new cement system invention works as planned, they are disappointed with the results, because the cement hardened before it could be released. They already are planning experiments to make sure that the cement will work, and dives to deliver it to the subseafloor observatories. They will probably return next August and September with a new plan of attack. 
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The sun has finally set on this exciting and novel experience for me. Now it is time to return to Vermont where I will share the shrunken cups and my many adventures with our students and teachers. I hope that you have enjoyed my adventure. It was a pleasure to share it with you.

Farewell!!!

