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Laura Guertin:
My name is Laura Guertin, and I was an Onboard Outreach Officer for Expedition 390 on JOIDES Resolution in the South Atlantic Transect.
Chris Lowery:
My name is Chris Lowery. I'm a micropaleontologist at the University of Texas, and I was a shipboard biostratigrapher on Expedition 390 in the South Atlantic Transect and Expedition 364 to the Chicxulub Impact Crater in the Gulf of Mexico.
Laura Guertin:
And Chris. These were on two very different scientific ocean drilling platforms. You and I sailed together in the South Atlantic on the ship JOIDES Resolution. But today we're going to talk about MSPs or mission-specific platforms. So maybe you could describe a little bit more about what is an MSP
Chris Lowery:
Mission-specific platforms are used whenever there's an expedition that needs something or needs to drill somewhere that the JR can't go. So there was drilling a couple of years ago in the Gulf of Corinth, and the JR wouldn't fit under a bridge, so they had to get a different ship with a derrick that could bend down to fit under the bridge. For our expedition, we were in very shallow water on the Yucatan platform. A shallow water carbonate platform is maybe 15 or 20 meters water depth, which is too shallow for the JR to operate. And so instead, we used the mission-specific platform we use, which is, it's a different ship every time. It depends on the circumstances. Ours, it was called the Liftboat Myrtle. And what a lift boat is, is basically a barge with feet. So this big barge came around from Louisiana, came around down the Gulf of Mexico, hugging the Mexican coast because it can't deal with waves at all. So if there's any sort of wave action, they got to put the feet down, otherwise it'll just tip over. It's very top heavy.
Laura Guertin:
So it literally has to stand up in the ocean to prevent itself from rocking too much.
Chris Lowery:
Whenever the sea gets above like three feet or something. And so it went all the way down there. We weren't on it when it left and it went down there, it got set up, put its feet down, it lifted itself up out of the water. We had a land-based mining drilling rig that was literally welded to the front of this barge, and then they cantilevered a drilling floor over the front, so it's hanging over the ocean. And this is what they use for the International Continental Drilling Project. So it's from a group out of Utah called DOSECC. It's a smaller drill rig. It is really high revolution, so it spins really fast and it doesn't have a lot of weight on the bit, which is kind of the opposite of the JR. Where that drill bit goes slowly and it's got a lot of weight pushing down on it. And so the way that it cuts core is different, but we had these beautiful diamond tipped drill bits, and because we had a stable platform, we were able to core and just cut the rock and it was rock all the way down. It wasn't any sediments. There's no mud, it's just
Laura Guertin:
Oh wow. Okay.
Chris Lowery:
Like limestone and then impact breccia and then granite, but it just cut the rock. We had a hundred percent core recovery all the way down. It's a different drilling experience than the JOIDES Resolution, but it's also a different living experience. So this ship is built for, it's a work boat, basically. It's for servicing oil rigs offshore, Louisiana,
Laura Guertin:
But it's been retrofitted, it sounds like, so that you can collect, could you collect sediment if you had wanted to? It sounds like this area, there wasn't any present.
Chris Lowery:
No, but you could, right? Yeah, with the drill rig, we could have collected sediments, but there was no need because there wasn't any,
Laura Guertin:
Nothing there.
Chris Lowery:
And so it was three decks on the back half of the barge where everybody lived. The first deck was the galley. The next two decks were living quarters, and there were bunk rooms of six bunks. So on the JOIDES Resolution, you have a bunk mate, and you're on opposite shifts, and so when you go back to your room, you've got it to yourself. Whereas on this ship, when you go back to your room, you're sharing it with two other people, all shower and then go to bed.
Laura Guertin:
Were you working 12 hour shifts also on the MSP, like we did on JOIDES Resolution?
Chris Lowery:
Yes. We were working 12 hour shifts. I was working midnight to noon, which is the best shift, I think.
Laura Guertin:
Why is midnight to noon the best shift in your mind?
Chris Lowery:
Well, you get to watch the sunrise, which is the best astronomical event of the day. Not bad. You also get at least on the Myrtle, midnight to noon is when the baker was working. So there's two chefs, and the second chef who would work midnight to noon, did all the baking. So around 3:00 AM there'd be fresh cookies, there'd be fresh cakes and bread, cinnamon rolls and stuff. So we always made sure to take a break around then and go to the galley and get some food.
Laura Guertin:
And if breakfast is your favorite meal of the day, I imagine you've got it made then too, because you're always getting bacon every morning or something like that.
Chris Lowery:
Yeah, exactly. Well, the funny thing about this ship was it was a Louisiana crew, right? They're based out of Houma in Louisiana. So they had a Louisiana crew, they had Cajun cook. He made amazing food, except all of it was buttery, greasy, which is great for one meal, but then you want a salad or a sandwich or a bowl of oatmeal. But it was just, every meal was just fried, fried, fried, soaking and butter bread,
Laura Guertin:
Every meal. For how long were you on this platform?
Chris Lowery:
I was only out there for three weeks, two and a half weeks. There wasn't enough room on the ship for everybody to be out there. And even, I guess to back up a little bit with MSPs, the whole science party never goes, there's not enough room on most ships to have the kind of number of scientists we have on the JOIDES Resolution. And so we take the cores offshore and then we ship them to Bremen, Germany, the core repository there, and then the whole science party comes. Then that's where we split the cores and describe them and do all the science that normally happens on the JR. So the scientists offshore on the mission-specific platforms will just do some very basic stuff. So as a biostratigrapher, I look at the fossils, the plankton fossils from the bottom of each core to figure out what the age is. We had a sedimentologist who had to try to describe the core through the plastic liner, which is very difficult. She was basically wrapped gray. Now it's darker looks scratchy, especially because it was rock. And then we had some multisensor cord-like tracks that we could send the cord through and it'd be scanned by a bunch of different things.
Laura Guertin:
So the equipment is limited. Yes. Your personnel is limited. How many scientists approximately could you fit?
Chris Lowery:
I think we had six. Yeah, we had six scientists plus co chiefs, plus all of the technical scientific staff. And just like with the JR, there's the JOIDES Resolution Science Operator, and everybody's based out of College Station. This is operated by ECORD, which is the European Consortium for Ocean Research Drilling, and they've got their own group of specialists that come out. They also have containerized labs. So there were six air-conditioned shipping containers that were sitting on the front of this barge. So I was working in a little window of shipping container for 12 hours a day, and it was like a lab bench on one side and a sink in the corner and a small lab bench in the back. It's very crowded.
Laura Guertin:
So it doesn't sound like it would've mattered if you were on the day shift or night shift because you couldn't see the sunrises or sunsets if you were in this windowless lab.
Chris Lowery:
Right, exactly. And unlike, especially unlike the micropaleo lab on the JR, which is absolutely gorgeous, it's got the biggest window in the whole best view in the whole lab space. This was like there's a teeny little porthole over the door, and that's it. So there was one other micropaleontologist offshore with me, Tim Bralower, who studies calcareous nannoplankton. And so we were on opposite shifts. So there'd be one of us every day who could, or all the time who could actually look at the core and say what age it was, because we were very concerned as we were drilling down, we're studying the impact from the asteroid that killed the dinosaurs. And so as we're drilling down, we're basically going further back in time with each core that we take, and we're getting closer and closer to that boundary layer with the impact event.

And we wanted to make sure that we capture that really well. We had microbiologists on board who were taking samples to study the microbes that are living in the rock was living microbes in oceanic sediments and crust, which blows my mind. They're hundreds of meters down there. They're just doing fine. But to do that, they have to take a large section of the core. They take the whole thing and they crunch it up and they take their sample. We didn't want them to do that right across some critical base of the Paleocene or something. And so before they were able to take their sample, one of us had to look at the biostratigraphy to look at the fossils to say, no, we're not there yet. It's okay to take a microbio sample. So they had us on the ships doing that.
Laura Guertin:
So I just want to back up a little bit because I was going to ask you, and I'm glad you mentioned this, you mentioned dinosaurs, and so that's always an exciting topic. The whole reason you were on this, I'm envisioning this barge was like a jigsaw puzzle where it was something that was flat and then the different components were loaded on there, the labs, the living space and such, and you're floating into Gulf of Mexico off the Yucatan Peninsula and this specific location you chose because you're trying to figure out what killed the dinosaurs.
Chris Lowery:
Yes. Well, we know what killed the dinosaurs. We know it was the asteroid impact. We knew that before we went out there. But what we were trying to understand was (A) how impact craters form a large impact craters form. This is the only impact crater on earth that has what we call a peak ring. This is like a discontinuous set of hills that form a ring in the middle of the crater. And every impact crater that's over a certain size has a peak ring or sometimes really, really big ones might have multiple peak rings. This is the only one on earth that has a peak ring. And because it was in the ocean and it filled up with sediments really fast, that peak ring is preserved. So there's other large impact craters on Earth that are like 800 million years old, and they've been completely eroded down. And you're looking at the bottom of the impact crater, basically. You can't understand how that peak ring forms. And so there was the Chicxulub crater, or we could go to the Moon was the next closest crater
Laura Guertin:
A little hard to float over there.
Chris Lowery:
Yeah. There's probably no microfossils on the moon, so it wouldn't be nothing for me to do. So I'm glad we did Chicxulub instead. One of the main goals of this expedition was to figure out how peak rings form, and there were two hypotheses going into this. One of them was that the stuff that forms the peak ring comes from deep in the crust and comes way from way deep and comes up and then flops out and forms the peak ring. The other hypothesis was that the stuff that forms the peak ring slumps in from the sides and then kind of piles up in the middle. And that's what forms the peak ring. And the cool thing about that is those are both testable hypotheses. And so you make a prediction based on those assumptions, what kind of rock you would find. And so if it was hypothesis A, we'd expect to find some sort of crystalline basement rock, and if it was hypothesis B, we'd expect to find Cretaceous limestones in the peak ring.

And so everybody's really excited when we drilled down actually into the peak ring and pulled up that first core, and it was granite. So oh, there you go. It's hypothesis A, which happened to be the hypothesis that our co-chief had helped develop. So that was very satisfying for everyone. But it's really cool to me. This is 2016. We've been doing ocean drilling for almost 50 years by that point. And we can still test these really-important hypotheses about fundamental processes of our solar system, not just the earth. And to test this, all we need to do is go out there and drill a hole and see what kind of rock is at the bottom of it. But you can only do that with the large infrastructure of a drilling program.
Laura Guertin:
And we have such a large ocean, and so exactly the
Chris Lowery:
70 percent of the earth surface
Laura Guertin:
So much of the planet earth, and there is so little we know about it. You mentioned the Moon. Yes. We know what's across the surface of the Moon. We've been able to image all of that. Our ocean - we just have so much that we don't know at the bottom of the ocean floor, but also below it,
Chris Lowery:
Let alone beneath it. Right. Yeah.
Laura Guertin:
And in this one spot, you mentioned your first core, you found the validation to your first hypothesis. How many cores did you collect?
Chris Lowery:
We collected, we drilled, I think it was about 1500 meters below the surface. We didn't take cores the upper 500 meters because the coring takes a lot of time. And we knew that we were, that's well above the base of the crater, like the top of the peak ring. So we were like, don't worry about it, just drill through it. And then we started collecting cores about a hundred meters above the peak ring. So we got about a hundred meters of early Cenozoic sediments the period of time after the dinosaurs, and then we hit impact rocks. Actually, kind of a funny thing is we never actually hit the Cretaceous/Paleogene boundary because the Paleogene, the period after the dinosaurs by definition started when the asteroid hit. So when you're looking at an outcrop, the lowest level that has any sort of asteroid impact evidence for it, that's the boundary between the Cretaceous and the Paleogene. We were in a crater formed by that impact. And so everything was an impact all the way down, which means everything was Paleogene. It was all Cenozoic post-dinosaur stuff, which is really fun to think about. It was like a thousand meters of stuff that was in place in a couple hours and then another a hundred meters or so that was in place in a day.

And then you'd switch back to normal marine sedimentation where you're talking about a centimeter per thousand years.
Laura Guertin:
And it's interesting because you were going back in time, so you're trying to reconstruct the sequence of events, but it's almost this backwards design because you're getting the more recent events recorded in the sediments and in the rock as you go down and you're trying to reconstruct, okay, what happened? So you have the end of the story, but you're trying to get back to the beginning of the story.
Chris Lowery:
Exactly, exactly. Yeah. And that's kind of fun about ocean drilling is you're basically flipping the pages on the book backwards. You're starting with the most recent thing that happened and then trying to figure out everything that happened before it.
Laura Guertin:
But then you get to the beginning of the book, in essence, so the bottom of your deepest core, then you've got that whole history right there.
Chris Lowery:
And it was so exciting. It was so satisfying to get that one core where we left the normal marine sedimentation, the normal post-impact sediments and hit that first layer of impact material was really, really, really exciting. And you could tell just through the plastic core liner on the ship that we'd done it, and then we had to wait six months to go to Germany to go to the core repository to split the cores and then actually see that boundary.
Laura Guertin:
That's a long time to wait when you were there at the moment when it came up. No one has seen this ever because it's been buried for over 60 million years. And then you still have to wait six months. You're so close.
Chris Lowery:
And we got to Bremen and we started and we started with core number one. So it took us two weeks to work our way all the way down to where that core was that we could actually find that boundary again. But then when we split it open, it was absolutely beautiful. Basically everything that we'd hoped to get perfectly preserved right in the middle of a core. It's not broken up by a core gap. Just really, really exciting.
Laura Guertin:
And those cores are still in Germany, so if there's any future scientists that want to look at this material, you can go to that core facility.
Chris Lowery:
Exactly. And that's another cool thing about ocean drilling, is that these cores are all always archived forever. So I was doing a follow-up study on some of the stuff that we'd done from the Chicxulub crater, and I wanted to look at some cores across the Gulf of Mexico that were taken in 1972, and I was able to put in a sample request, send it to the repository. I said, I want to get these samples from this core to do this project. And then a couple of weeks later, these cores showed up in the mail, right? Collected before I was born on a drill trip that doesn't exist
Laura Guertin:
[laugh]
Chris Lowery:
anymore. And you just ask for it. It shows up in the mail. It's just amazing. It's so cool.
Laura Guertin:
And I think that's a shout out to the international collaboration that goes on with science overall, especially studying our ocean. So the ocean, it circulates across all the basins on our globe and the scientists we're working collaboratively, bringing together our skillset sets our resources so that we can better understand. We still have a long way to go. But
Chris Lowery:
Yeah, and it's funny because I remember being a student and learning about the end Cretaceous mass extinction and like, okay, well, we'll figure that out. There's nothing really more to learn about that. And then I started working on it. I went to see, and I've been studying that event since 2016 and writing new proposals. And there's so much that we don't know. There's absolutely so much that we don't know that can only be answered by more cores and more places. It is just about reconstructing how a whole ocean changed. And to do that, you need a lot of material.
Laura Guertin:
That's the fascinating part. I think when you speak to non-scientists, an asteroid killed the dinosaur, they're like, okay, and they've moved on to the next subject, whereas there's a lot more to that story. And your time on this mission-specific platform has it sounds like just kind of opened to the book. You're back at not quite page one. Maybe you're in the second chapter now, but there's still so much more to learn, not just about that location, but also just the process of what happens during these impacts.
Chris Lowery:
Exactly. Well, it's like, okay, yeah, the asteroid kill the dinosaurs, but how did it kill the dinosaurs? How did it kill the other stuff? Why did some things survive and other things didn't? Those things that survived, why did they diversify the way they did to make new species? How do they interact with each other and govern all these processes that occurred as they start to diversify? How did the ecosystem itself recover? There's so many of these add-on questions that you can ask to try to understand. And this is all stuff that's really important for what's happening to life right now. We could, if things go very badly, we could be living through a sixth mass extinction event, right? There's the big five mass extinctions. The end Cretaceous is the most recent. And then if species losses continue today, we could be living through a sixth extinction. And so understanding the processes by which extinctions occur and the processes by which life recovers afterwards, the reasons that some species survive and others don't, can help us understand what's vulnerable and what to protect to make sure that sixth extinction doesn't happen.
Laura Guertin:
And your expertise is so important in this whole story because so many people focus on the dinosaurs when you talk about the extinction at the end of the Cretaceous, because that's what we see in the museums. It's the big dinosaur mounts. I remember when I was a kid being fascinated going into museums and just staring up at dinosaurs,
Chris Lowery:
Who doesn't love it?
Laura Guertin:
But you don't see displays with foraminifera or nannofossils or any kind of microorganism there, right? But it's, the story at the micro level is really, it sounds like giving us some really key and critical information that we haven't had before.
Chris Lowery:
Absolutely. I mean, you go out to the oceans and you look at, you take an ocean core that's like three inches wide, and you could drill back into the Cretaceous, you're almost certainly not going to find a mosasaurus tooth or whatever. If you're super, super, super lucky, maybe you'll find an ammonite, these little nautiloid things, squid things that you used to swim around with shells, and maybe you find one of those in your entire core if you're super lucky. But with microfossils, with fossilized plankton, you get every sample you take. I mean, a lot of places in the ocean sediment is just plankton, right? It's like 3% dust that got blown way, way, way offshore. And the rest of it is plankton shells. And so with each little tiny one inch square sample that we take, we can find thousands of individuals and we can reconstruct those populations to a really high degree of accuracy, and we can use those teeny little organisms that we can find a lot of as a proxy to understand the other organisms that we can't find a lot of. Right. So if we look at foraminifera, which are zooplankton, they eat other plankton that can help us understand how larger consumers might have responded to these events. So it's a good way to get at questions you can't otherwise answer.
Laura Guertin:
So I love how this almost wraps up as to find out what killed the biggest organism. So you have to look at the smallest ones first.
Chris Lowery:
No, exactly. Exactly.
Laura Guertin:
Thanks for this conversation today, Chris. I really appreciate it.
Chris Lowery:
It was my pleasure, Laura.
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