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AP: What are you doing here in Antarctica?

AL: I’m a glacial geologist so I usually come here as part of my research, but this year I came down with a film crew to take them down to some sites in the dry valleys.

AP: Can you tell me a little bit about your research?

AL: Yeah, the basic focus is to determine when it was last warm in Antarctica.  So when was it last warm enough for there to be melting glaciers, rivers, vegetation, things like that.

AP: How do you tell that?

AL: Well, I try to determine the warmth based on  what’s preserved in the sedimentary record, so I look for sediments that were laid down by running water or were incorporated into lakebeds or something like that because that would imply that in the summertime it got hot enough to melt glaciers and melt snow.  And then I also look for fossil evidence for things like roots, grasses, pollen, little animals like beetles and insects that would be around.  Because there’s nothing out there today.  If you find evidence for something alive or melting water, melting ice and running water, then that implies warmer temperatures.

AP: So why does that matter?  Why would anyone want to know that?

AL: Well, because it tells us when Antarctica became a cold polar component of our climate system, Antarctic is such a big, cold, bright, white feature that it actually helps to drive the global climate system.  It increases thermal gradients in the Southern Hemisphere, so it makes the atmosphere in the oceans much better mixed than it would otherwise, and it’s been this big, cold, shiny, reflective feature for millions of years.  So the objective is to figure out when it became that way, and once it became that way, did it ever melt, and not be that way for a little while before going back? So that’s what I try to do, to figure out when those cold polar conditions and the full-blown huge ice sheet became a permanent feature.
AP: So what’s been happening in Antarctica with the cooling and the warming over millions of years, that affects the rest of the world?
AL: Well, the basic finding in the research is that between 14.1 and 13.9 million years ago Antarctica froze and went into a deep freeze and basically nothing has happened since then—according to my research.  There’s some other research that some others have produced that seems to contradict that, but I’m pretty confident that in the Dry Valleys at least, there’s no evidence that a threshold to warmer conditions was ever crossed, since 13.9 million years ago.
AP: And how do you know that?
AL: Well, I know that because the evidence for the warmth, these sediments from rivers and lakes and the fossils of the tundra plants and animals, I have dated using volcanic ash deposits.  And the youngest ones that I can find are 14.1 million years old.  And then there’s a new kind of deposit that shows up in the record, and that’s deposited by cold-based glaciers, and these are glaciers that do not melt.  These are glaciers that evaporate.  So they produce no water—they produce almost no water.  And so all the sediments that occur after 14.1 are polar, and I see no evidence for a return to warmer conditions.  Those polar sediments seem to continuously be deposited starting about 13.9 million years ago.  So these numbers: the 14.1 is an ash date on the youngest warm sediments, the 13.9 is the oldest date on the cold sediments.  So therefore the transition has to occur between 14.1 and 13.9 (million years ago).

[break]
AL: If you can combine, if you can go to conferences and be social enough to interact at conference and give a good talk, but at the same time be so antisocial, you know, it’s like this little balance.
AP: Right.
AL: But the balance is way over to the side.  All you have to be able to do is go to a conference once in a while, give a lecture, talk to your colleagues about science, that’s all you have to do.  Those same people can then go back to their institution and go into their laboratory and just be nut jobs.
AP: Yeah.  What about all this pressure and all this grant writing and things you have to do, I mean that’s a lot of work that isn’t like the science work.
AL: No, it is.  You should see the grants.  You haven’t—
AP: It’s like writing a paper.
AL: It is.  It’s like writing ten papers.  To write a grant, you have to have all the background, you have to have a very coherent understanding of all the science that leads up to this, and not only that—you have to boil it down into a few paragraphs.  And then you have to propose a very compelling scientific question.  So you have to lead to a question.
AP: Right.
AL: And then you have to have already done about 75% of the research.
AP: I feel like this is a really stupid question, but is that “the science,” when you’re writing stuff up, or is the science when you’re like out in the field doing the research.
AL: The science is the asking of questions.  That’s the science, that’s where the brilliance and the intelligence and the intellect comes in.  Science is the asking of important questions.  And questions that lead to better questions.  And some people are really gifted at that—there’s some people that, they’re just so in tune with the science that they just instantly sense where the next, where the direction is going and what the questions are that are going to be important in the next few years, and they’re just good and they’re gifted at that.
AP: So how do you formulate the questions?
AL: Well, I mean, you do the same thing.  In the art world I’m sure there’s something similar, where the background knowledge is so assimilated, like you’ve got it all in your head and there are just, they’ll just be these glaring inconsistencies that just come to you and they come to usually a lot of people at the same time.  It’s usually relatively obvious is science like where the hole is.  That you’ve got to fill in this hole.
AP: But you have to make those things come to you.  So I mean, there must be techniques that you use.  Let’s say you’ve got to write a grant and it’s due in two months or something.  You can’t just wait for inspiration—
AL: But see, that’s the thing.  You can’t just do it in two months.  We just submitted a grant proposal to have another three years out here.  Three field seasons, like a half a million bucks, right? It’s three people: myself and two other professors.  Half a million dollars split between two institutions, three field seasons, three full years of research funding.
AP: Well, that’s not a lot of money, is it?  That doesn’t include getting out here and all that stuff.
AL: Oh, the flights and all that stuff we don’t include in the grant.  And the helotime (helicopter time) is not included in the grant.  So that $500,000 is laboratories, it’s travel to New Zealand, it’s summer salaries.  That’s basically what it is.  And then it’s things like, some microscopes and a laptop computer and all that shit.  But the point is that probably the second year of that three-year grant—so the middle year—we will already have done most of the fieldwork and we’ll be thinking already about “well, what are we missing here?”  You know, “OK, this is good, we can write a couple of papers but you know, we don’t know anything about x and y, we know a little bit about z and we’ll write a paper about that, but know, what the fuck about x and y?”  And so we’ll be out in the field walking around with each other talking, and all of a sudden it’ll kind of gel to you, and “you know, that could be the next grant,” we’re talking--“yeah, that could be the next grant”—so everybody kind of starts to roll it around in their heads, you start to do the reading, you write your paper to be published, and in writing that paper, you actually—in the conclusion sometimes there might be a question and that actually is your next grant.  And so it’s not as if you, two months before the deadline you sit down and say “ok, I need to think of a project.”

AP: Right.

AL: The questions are being formulated sort of constantly.  And sometimes they’re answered, so that leads to another question.

AP: But don’t you find yourself coming up with a whole lot of questions? How do you decide?

AL: There’s two things: you can either be really good at understanding what the important question is going to be to a lot of people, so a lot of people might want to know the answer to this, therefore that’s the question I should answer.  And then there’s other people, like Dave Marchant, this guy I work with, he’s really good at this, he’s thinking to himself “Now if I was another scientist and I read this proposal, which question would I think was important?  Which question sounds important?” So he’s really good at that.  George Denton, on the other hand, is really good at knowing what research is good, and that’s why he’s a member of the National Academy of Sciences and that’s why he has things named after him all over the place and blah blah blah…

AP: So you’re not just automatically a member of the—

AL: Oh God no.

AP: Really?

AL: No, there’s only—in the United States, there’s like a hundred of them.

AP: Oh wow, I didn’t know that.

AL: Yeah, to have a national member, one of them, on your campus—in any science—is a coup.  

AP: Wow.

AL: In like Princeton there might be two or three, and in Harvard or Yale there might be two or three.  There’s none in the state of North Dakota.  There might be one in the state of Minnesota.  You know what I mean?  There’s a few hundred.  I bet there’s less than 150 of these guys.

AP: Any kind of science?

AL: Well, the hard sciences.

AP: Ok, yeah, right.

AL: So you won’t see social sciences there.  You’ll see Biology, Physics, Chemistry, mathematics.  Not engineering.  

AP: So you get sort of invited—

AL: The only way to get in it is if another National Academy of Science member says   “Look what this guy has contributed, he has advanced knowledge.”

AP: Right.

AL: And so George Denton, probably in his early 60s, another National Academy of Sciences member, nominated him.  They all just kind of look at your record,  the papers you’ve published, and then the important thing is, all of those papers that  you’ve published, did they lead into other research?  So other researchers benefited from your ideas, and if that’s the case then you’re brought on.

AP: Oh, so it’s like patents or something.  You can do sort of a reference check.

AL: Yeah, yeah you can.  A lot of scientists are obsessed with that.  I’ve never done it; I’m not interested in doing it.

AP: Calling people up and saying “Put my paper in your bibliography or something.”

AL: Yeah.  Well, I just published a paper on some sub-glacial melt-water channels out in the Dry Valleys, a place called the Labyrinth, which you may have heard some people talking about.

AP: No.

AL: It’s absolutely gorgeous; you can see it on the maps.  If there’s a map I should put it out to you sometime.

AP: It’s around here somewhere.

AL: It’s absolutely gorgeous though, and there’s these enormous channels, like canals-type channels, cut directly into very hard bedrock.  McMurdo Station fit in one of them.

AP: Wow.

AL: And it’s a network called anastomosing because they come together and split apart again.  So it’s like 30 or 40 of these channels forming a network.

AP: And where is that?

AL: It’s at the head of Wright Valley, and it emerges from beneath some ice and then continues at the head of the valley and then opens up to the whole valley.  But they’re huge channels, I mean like helicopters fly inside these things.

AP: Oh.

AL: Literally, the largest channel, down near where it empties down into the valley—McMurdo would sit in the channel, so you have to imagine these rock walls on both sides of McMurdo going up.

AP: How high?

AL: 1000 feet.

AP: Wow, oh my God.
AL: It’s big and I did some work on that and I made an idea, made a proposal of how it was formed, and I had a volcanic ash deposit on there that I dated, so I said it had to form before this date.  And I published the paper and I thought “yeah, it was very interesting, it’s a very curious feature, some people out there might find it interesting.”  But what I didn’t know is that there were literally dozens of glaciologists out there at the same moment who were wondering about water flow under ice.  So all of a sudden all of these guys saw this paper and like “Oh!  There’s evidence for water flow under ice!”  And so I got referenced just like that, and I had no clue.  So it was just lucky.

AP: So how come we never hear about Geology in all this climate change stuff in the press?

AL: Well, the press is stupid.  That’s where almost every single person who is coming up with past climate records, records of the past, they’re all geologists, every damn one of them.  Even the geochemists, the ones who do the ice cores, those people are all trained as geologist, every one of them.  Geology is a very big science because it incorporates physics, Chemistry, the Chemistry of the earth, Biology as in like the dinosaurs and all that—

AP: It incorporates Biology?  There’s Geobiology or something?

AL: Yeah.  But it’s more than that, it’s the history of Biology, the history of life, where’s that history come from?  It comes from the rocks.  Where are the dinosaurs?  The dinosaurs are in the rocks, I mean right?  All those people are geologists, they’re specialized.  So Geology is an enormously broad science that brings together like physics, Biology, Chemistry, Charles Darwin.

AP: Right.

AL: You think Charles Darwin was a Biologist?

AP: No, he was a Geologist?

AL: Yes.

AP: Get out.

AL: Yeah.

AP: Really?

AL: Yeah, there was no such thing as a Biologist. Charles Darwin was a geologist.  A lot of the big name scientists—Leonardo da Vinci.

AP: Geologist?

AL: Yeah.  I mean, there was no formal training as a geologist, but Leonardo da Vinci—

AP: I didn’t know he knew Geology.
AL: Yeah, he was obsessed with collecting fossils and shells from the mountains and trying to think, in his head “how do marine fossils get up in the mountains?”  He actually had it figured out before the Church.  You know the Church always said there was like this big flood, Noah’s flood, the Great Deluge, and that explains all the fossils up in the mountains.  Leonardo da Vince knew that was bullshit.

AP: Wow. Huh.  I never heard anything about his Geology.  Geology is, to the general public, just the biggest snore.

AL: But the funny thing is, it’s the foundation of all the sciences that deal with the Earth.  You know, even planetary science.  All planetary people who study Mars, Venus.  They’re all geologists.  But when you read about somebody who studies Mars, they don’t say “geologist.”

AP: Yeah, that’s true.  Sort of a catch-all term because so many people are geologists, and Paleontologists, people like Paul Sereno, the famous dinosaur rock star.

AP: Yeah.

AL: Paleontology is an off-shoot of Geology.

AP: So what do you have to know to be a geologist, what makes someone a geologist?

AL: Anybody who concerns themselves with the shape, the function, the form, the chemistry, the origin, the processes of anything to do with planet Earth.
AP: In the ground?  But then you’re talking about atmospheric scientists and stuff like that.

AL: Yeah, they wouldn’t be geologists.  But even so, you could probably trace a lot of that back to Earth scientists.  Now, obviously there are Biologists that don’t know anything about Geology.  And atmospheric scientists—they don’t know anything about Geology.  But even atmospheric scientists, all the records go back past the last 150 years, they’re all geological.  

AP: Yeah.  So you’ve got the atmosphere, and you’ve got the cryosphere, and you’ve got—I forget.

AL: The biosphere, the hydrosphere.

AP: Yeah.  So what’s the Geology equivalent of that?  And do they, you know—

AL: Well, Geologists worry about the hydrosphere.  There’s Hydrogeologist and Aqueous Geochemists.

AP: That’s the oceans--the hydrosphere.

AL: It’s not just the oceans.

AP: Everything.

AL: It’s groundwater and it’s rivers and lakes and groundwater rivers, lakes.  All that stuff is hydrology and hydrology is rooted in Geology as well.  And there’s aqueous geochemists.  They’re the important ones for figuring all the cycling of nutrients on land.  Yeah, where are we going?  I lost my train of thought.  Oh, yeah, yeah, the hydrosphere.  And then the crysophere—most of those guys are geologists too.

AP: Oh really, glaciologist are—

AL: There’s a lot of, well, yeah.  Glaciologists, they—some of them, some of them have Bachelors in Geology, some of them have Bachelors in Engineering, and some have Bachelors in like Materials, like metals and things.

AP: Right.

AL: Like they’re metallurgists and things.

AP: Right, aren’t all geologists knowledgeable in that stuff?

AL: No, not really.  See, that’s the point, that Geology is so big that you can actually call yourself a lot of different things, and you’re still sort of rooted in Geology.  Glaciology is probably one of the farthest ones away, and physics is pretty far away.  But, you know.

AP: Well, I’m sure if I was sitting here talking to a physicist he or she would say that that’s the basis for everything.


AL: Uh-huh.  Well, but see—that’s the point though, that at some point there are no boundaries, because a physicist who worries about the planet—that physicist is essentially working as a geologist.  And geologists have to understand physics because of things like heat flow.  There’s all these guys who worry about heat flow.  The Earth has got this nuclear furnace in the middle of it, there’s all these Radium and Thorium breaking down, that’s where all the heat in the Earth comes from.  It drives all the volcanoes and everything.

AP: Right.

AL: If you’re going to worry about heat flow, you’ve got to be a physicist.  And if you’re going to worry about the magnetic field, you’re a physicist.  But they’re still working on a geological problem.  So it’d be hard to draw boundaries.  The guy that I work will, Allen Ashworth.  He’s a geologist, trained as a geologist, yet everything he does deals with insects.

AP: Really?

AL: Yeah, because he looks at ancient sediments and gets the insects out of them, and figures out how warm it was based on what bugs are there.

AP: Oh.  So, what’s the most, in your experience, what’s the most difficult thing—like just the general public understanding the research that you do and—

AL: They understand so little.

AP: I’m talking about deep concepts.

AL: Most of them have no understanding of time.  Most people’s understanding of time is so pathetically thin and insignificant.  Human life scales.  Some things just drive you crazy.  They’ll be people talking about a forest fire, for example, and they’ll say “You know, we shouldn’t let these forest fires burn because it takes, you know, a hundred years for that—you know, it’ll never come back.”  Which is just pathetically stupid.  In the life of a forest, a forest fire is a second.  Compared to your life—

AP: Yeah.

AL: You know, there’s been a evergreen forest probably growing somewhere in the Rocky Mountains for 50 million years

AP: So it doesn’t matter when people cut down the Mother of the Forest, the 2000 year-old tree, and—

AL: Well, it didn’t matter before, because there were plenty of them left around.  Now it matters because there aren’t enough of them.  But the point is, the whole state of Idaho could burn down, right?  Every tree in the state of Idaho could burn down, and there’d be all these people saying like “Why didn’t the government fight the fire, why didn’t we—oh my God this is a disaster.”  Do you think the forest gives a shit?

AP: Yeah.

AL: It’s a blip.  It’s like you getting a haircut.

AP: Yeah.

AL: It’s like literally, it’s like you getting a haircut.

AP: Well, IF the forest comes back.

AL: It would, it will come back.

AP: Yeah.

AL: That’s the point.  The point is, you may see that as devastation and your grandchildren may see that as devastation, and their grandchildren may see that as devastation, but the trees would come back on their own timescale, not your timescale.  So human beings in general have this horrible understanding of how old the Earth is, of how slowly so processes work, which goes back to why you shouldn’t fuck it up.  It takes, you know, we could completely screw the Earth up and it would come back.  The problem is that it might not come back for a million years.  Now to the Earth, a million years—

AP: Oh.

AL: Who cares, it’s nothing.  But in human history, you fucked yourself.

AP: Right, right.  So when you look at these—do you look at cores?

AL: Sometimes.

AP: Yeah, or you look more at—

AL: I make my own sort of vertical—I work that out from natural exposures, but yeah.

So when you look at those, you…it gives you kind of a different sense of time.

AP: Uh-huh, or you look for cycles of things

AL: Uh-huh

AP: And you see forests coming back.  Can you actually see like “OK, the forest disappeared, and then all the animals”—

AL: You could see that in some places.  Take Yellowstone for example.  There’s this huge volcano in Yellowstone, right.  It’ll erupt every 6,000 years.  And I mean, it kills everything, it kills all the bugs, it kills the birds, the trees, the grass, nothing is left.  Maybe for 10, 20, 30 thousand years it looks like that.  And then it very slowly regenerates itself, because a bird flies in and takes a crap and there’s a seed in his poop.  I’m not kidding.  There’s a little pool of rainwater and the bird lands in the rainwater and on his feet there’s some algae, or there’s some whatever, there’s an insect egg.

AP: Right, as long as it’s not being disturbed it starts to come back.

AL: It starts to come back, and maybe it takes 100,000 years to get all the way back, and that’s clearly visible in the record.  But if you told somebody, if you told the average American “Oh, let the forest burn down.  It’ll come back in 100,000 years.”  They would go “well, that’s forever,” but it’s not forever.  100,000 years is nothing.

AP: But, you know, I kind of see a paradox with that in terms of, if people understand that, ok, fine, it doesn’t matter that we create this landfill here because in 100,000 years everything will fine or whatever.  Because you were saying then they would realize how important it is to not fuck it up.
AL: See, that’s the thing—yeah, landfills, I mean, 100,000 years.  They’re going to be around for 100,000s of years, those landfills.  And that depends on the environment.

AP: Oh, really?

AL: Yeah, I’m a Geologist.  I can find a spot where a dinosaur took a shit 100,000,000 years ago.

AP: So timescale kind of also goes the other way.

AL: Right.  And you want that to be your legacy?  You want a geologist to hunt, 100,000,000 years from now, and see what you spent your life doing, your money on, and what you thought was important?  You know, it all depends.  I was just out there in the Dry Valleys, I just showed those guys some leaves and some twigs and some roots that were 15,000,000 years old.

AP: Leaves, like fossilized?

AL: No, no, they’re not fossils, they’re freeze-dried.

AP: Oh my God! Wow

AL: Yeah, so don’t take a crap out there, because it might be there for a million years.

AP: So if there were leaves and twigs out there they must have just like frozen really fast.

AL: Yeah, and that gets back to my climate question about how quickly it went from warm to cold.  There has to be something special to preserve—like, you know, it’s coincidental that things get preserved.

AP: Right.

AL: Because they have to be buried quickly, and there has to be low oxygen.  So if those conditions are met in the Dry Valleys, then they’re basically there forever.  Because so little is going on out there.

AP: And how do you find this stuff?

AL: Hard work.  I wear my boots out.  When I get back to Christchurch, after a season down here, they throw away my boots.  I’m not kidding.  They throw away most of the clothes they’ve given me because I’ve worn them out.  I probably walk 1000 miles 

AP: Wow

AL: Yeah, easily.  I mean, I’m walking every single day for three months.  And some days I’m walking two or three miles and some days I’m walking 12 miles

AP: You’ve got to somehow make your movements efficient.

AL: Yep, we’ve got to tune in, and that’s why I’m a geologist.  I’ve taught myself to look for details that you’re not going to notice.  Like a change in the rock type, a change in some weathering characteristic, a change in sediment color, how much sand is there versus how much med is there. Everything.  I’m noticing details that you’re not seeing.  The same as if you are familiarized with some art-scapes, right?

AP: Right.

AL: I might not notice the details.

AP: Right.  Some reference to some art historical—

AL: Or anything.  We could go to the museum and look at the paintings and I’m not going to know a Cubist from a Neocubist, but you might know the difference between those things, and I don’t.  And you would see a subtle change in form that took place through time, and I’m not going to see that at all.  If we walk out across the Dry Valleys, I’ll se a subtle change that you’re not going to see, because that’s our milieu, right?  That’s what we read.

AP: What do you think is the role in humans in all of this.  It seems like—

AL: Oh, I don’t know

AP: And maybe this is something that people, that makes it hard for people to connect to what geologists do and stuff, or makes it hard to connect to these timescales, it’s like—I think people want to know like “What’s my role?” or something or “How do I fit in?” or something

AL: Yeah, I don’t know the answer to that question.  It’s not a scientist’s job to answer that question

AP: Oh.

AL: Absolutely not.  That’s why we have religion.

AP: Religion, or art.

AL: Yeah, because science is not—if you make us cross that line—

AP: But you don’t have any personal thoughts about it?

AL: You know, I don’t know the answer to those.  I think about those questions all the time but I don’t know the answers, I honestly don’t know the answer.  I don’t know—I have a scientific mind, and a scientific mind needs data, and I don’t have any.
