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CHAPTER 1

I Never Knew the Ocean

Most of us walk unseeing through the world, unaware alike of 
its beauties, its won ders, and the strange and sometimes 
terrible intensity of the lives that are being lived about us.

— Rachel Carson,  Silent Spring

I thought I knew the ocean. At first, the ocean was an escape 
from the mills and pollution of 1970s Pittsburgh. Not that 
Pittsburgh was all bad. We had dinosaur bones in the mu-
seum, paddlewheel ships in the rivers, and red, inclined trams 
on the hills. I even enjoyed the “fires of hell” view of the blast 
furnaces of the Jones & Laughlin steel works that we’d pass on 
 evening drives home from the mall. But the air had a brown 
edge, the older buildings  were black from pollution, and al-
though we did have parks, the trees in them often seemed to 
be fighting for their lives, pushing their roots through cracked 
concrete and gravel. My  brother and I made the best of it, dig-
ging coal mines in our backyard and  going on Cub Scout field 
trips, not to campgrounds but to factories. I loved and still 
love my hometown, but the unborn biologist in me lived for 
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late summer when I could escape to a natu ral world that was 
happily alive.

Like millions before and  after us, for two weeks each August, 
my  family would go to Kill  Devil Hills on North Carolina’s 
Outer Banks.  After a panicked early morning of my dad saying 
we  couldn’t possibly put another item in the trunk of the Dodge, 
we’d drive through the truck stops of Breezewood, Pennsylva-
nia, around the DC beltline, past the cigarette- shaped 
 headquarters of R. J. Reynolds Tobacco, fi nally stopping to get 
peanuts and a fried chicken dinner at the  Virginia Diner in 
Wakefield and to sleep in a motel that—if the fates smiled on 
us— had a  water slide. The next morning we’d shoot past the 
North Carolina farm towns of Coinjock, Jarvisburg, and Point 
Harbor, tiny places remembered by thousands of kids  because 
they  were the last countdown to the Wright Memorial Bridge 
that took you across the Currituck Sound, delivering you from 
an artificial world of bricks and sidewalks to one that mattered.

Having  little money, we stayed in what I thought must have 
been the cheapest  hotel on the Outer Banks, a “motor court” 
consisting of about twelve concrete, single- family structures, 
which would have looked like public toilets if they  weren’t 
painted pink, and had screened porches. Squat and lacking air- 
conditioning, they  were cramped and oven- like, but they put 
me within a few dozen feet of a world that charted the course 
of my life for the next fifty years.

Many love the beach, but for me— raised by a lapsed Catho-
lic and an atheist— the ocean immediately became the object 
of my awe and devotion. For  those two weeks, I would spend 
nearly  every waking moment in the  water, splashing in the surf 
when in grade school, moving farther out as I grew, and eventu-
ally risking myself in larger and larger waves to see if the sea 
would fi nally swallow me up. I’d also talk to the ocean and send 
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heartfelt goodbyes from the dunes when we had to leave. I was 
a lonely child, and the ocean provided a link to something 
power ful and beautiful.

And I thought I knew the ocean. It’s true that barrier island 
beaches are  simple, being more or less sand,  water, and air, with 
sea oats and ghost crabs in the sand, a few unseen blue crabs 
and fish in the  water, and seabirds in the air. Pulverized snails, 
clams, and jellyfish  were tossed on the beach, along with some 
wood and the occasional  horse shoe crab, but, overall, one of the 
charms of a North Carolina beach is its simplicity. However, 
I thought the beach was the ocean; that somehow the  whole 
ocean was the sound of breaking waves, laughing gulls, and 
greenish murky  water that smelled faintly of rotting seafood. 
I loved it more than I ever loved anything, but I was mistaking 
the peel for the apple, the bark for the tree, the skin for the 
person inside.

However  limited in concept, my love for the ocean eventu-
ally propelled me to gradu ate school in marine biology. Coming 
from a nomadic life of teaching kindergartners, programming 
computers, and renovating  houses, I had no training in biology. 
I also had no real appreciation for it, and chose the University 
of North Carolina mostly  because I thought Chapel Hill was 
closer to Kill  Devil Hills than it turned out to be. I suppose I 
was following in the footsteps of my  mother, who went to the 
University of Kiel in Germany solely  because it was near 
the beach. I did learn biology, and more importantly learned to 
love it, from Bill Kier, a kind and patient mentor.  After two 
years, I had learned to scuba dive and was working on the be-
hav ior of brittle stars, which can be thought of  either as speedy 
starfish or as five  little snakes tied together by their heads. Being 
years  behind every one  else in my gradu ate program, I devel-
oped a high- risk, low- reward proj ect on vision in  these animals, 
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which never worked but did get me back into the  water. I was 
again spending  whole days immersed, but now snorkeling and 
diving on reef systems in the Florida Keys. This created my sec-
ond false impression of what the ocean was.

For graduate- school me, the ocean was an oversized aquar ium, 
clear and packed with life. The animals  were mostly familiar— 
snails, clams, crabs, shrimp, sponges, and such— and mostly 
crawling on the bottom. I learned about  these animals— who 
they  were, how they  were related, and how they made their way 
through life. And again, though not formally religious, I was 
in awe of the diversity and complexity of marine life. If the 
beach was the peel of the ocean, though, I was still only in 
the rind, the thin strip of shallow coastal  waters that skirts the 
sea. I happily explored this rind for six years, not stopping to 
think what might be beyond it.

As for so many  people, my life then turned on a chance mo-
ment, in this case a conversation with Bill at the end of my 
gradu ate training. As I mentioned before, my gradu ate proj ect 
was best forgotten. So, I needed a new and hopefully better 
proj ect to continue the next step of my training, as what is 
called a “postdoc.” Being interested in eyes and optics, I thought 
about studying  human lens cataracts. Bill, always gentle with 
his words, suggested that just maybe a lot had already been 
done on this topic (in fact  there are many books and hundreds 
of articles), but that if I was interested in the transparency of 
lenses, perhaps I’d be interested in the transparency of entire 
oceanic animals. I still remember exactly where I was standing 
in his office, with its barred win dows looking out on the Geol-
ogy Department’s rock garden. “ There are so many transparent 
animals?” “Yes,” he answered, “and many of them are clear as 
glass. The animals out  there look nothing like the animals on 
land or near shore.” In that moment every thing in my life 
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changed, as I became aware of an  immense world that had 
always been right  there, waiting for me to notice.

I did know the open ocean existed, of course, perhaps more 
than many,  because I had crossed it. I knew that, as a baby, I had 
emigrated to Amer i ca on an ocean liner, in a pillow- padded 
 orange crate nailed to the deck in my parents’ cabin. In the back 
of my mind, I’d always wanted to go back to sea, to be out of 
sight of land again on a real ship. But I had no idea that the 
 waters beyond sight of land held animals diff er ent from  those 
I saw swimming at the edges of coral reefs. I expected  whales, 
sharks, and fish, with maybe the occasional jellyfish floating by. 
Over the next ten minutes or so, though, Bill pulled down 
books from his own time as a postdoc at Woods Hole Oceano-
graphic Institution, showing me pictures of animals that I  didn’t 
even know existed, or even could exist.

I had to go. I applied to get a postdoc at Woods Hole or Har-
bor Branch Oceanographic Institution in Florida, assuming 
that at least one would appreciate my enthusiasm and overlook 
my lack of knowledge. Both turned me down flat. I cleaned 
aquaria for the next year in the teaching labs at UNC and ap-
plied again. This time, they both accepted me, each allowing me 
to do two eighteen- month fellowships one  after the other, giv-
ing me three years at places where ships and submarines ex-
plored the open sea.

I chose to go to Harbor Branch first, arriving in a crammed 
rented truck, followed by my wife in our hatchback with the 
stereo, dog, and cats, and started working with Edie Widder, 
who was so passionate about the vari ous ways that animals emit 
light that she would answer the phone saying, “biolumines-
cence.”  After a quick tour of her lab (painted black floor to ceil-
ing for better optical  measurements), followed by gin and tonics 
at her sound- front home, I asked her when we’d be  going out to 
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sea. She mentioned that the Edwin Link would be coming back 
into port in a few weeks, and we would be sailing on her next. 
I was immediately impressed that we would be using a ship large 
enough to have a name, but did my best to act nonchalant.

Harbor Branch Oceanographic was built around an artificial 
harbor, and my office had enormous win dows that overlooked 
this channel. Each day I worked on my computer, peeking over 
the monitor now and again to see if the Edwin Link was  there. 
One day I heard a deep humming and saw the tip of the bow at 
the right side of the win dow. The ship was white, and like the 
Star Destroyer in the opening moments of Star Wars, it kept 
getting bigger and bigger as more and more of it entered view. 
And, just like when I was an eleven- year- old boy in the theater 
in 1977 watching that iconic opening scene, I was more excited 
than I thought pos si ble. I remember thinking: This is a ship. 
Something that is large and strong enough to take us hundreds of 
miles offshore, for months if needed. It is exploration incarnate. In 
truth, the RV Edwin Link was only a middling- sized research 
vessel (about 170 feet long), a converted fishing boat in fact, but 
at that moment I felt like I was looking at a Saturn V rocket that 
was preparing to take me to Mars.

A week or so  later,  after a dirty and sweaty day of loading tubs 
of nets, cases of deep- sea instruments, tanks of compressed air, 
and what seemed to be an unnecessary number of boxy old- 
school monitors, we all hugged our families on the dock and 
pushed off.  After a short passage through the calm, brown In-
dian River Lagoon, we turned through an inlet straight into the 
waves of the open sea to begin a four- day trip up the Gulf 
Stream to Cape Cod, where we would be working for two weeks. 
It was  there that my  imagined voyage to the unknown on the 
Exploration Incarnate met the realities of being offshore for the 
first time.
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We had rough weather, meaning high wind. The Gulf Stream, 
a large river within the ocean, can also be a wavy place.  Together, 
the wind and current built up waves of 12–15 feet, and— aside 
from my orange- crate trip to the States— I had spent almost no 
time offshore. It’s an old saying that it’s seasickness when  you’re 
afraid you might die, but bad seasickness when  you’re afraid 
you might not. I was well into the latter stage, and able to keep 
my food down only by sitting outside at the very  middle of the 
ship (which rocks the least) and locking my eyes on the hori-
zon. Unfortunately, this  middle location was exposed, and pe-
riodically a large wave would hit me. I soon learned that shoes 
soaked in salt  water are never the same again. My spot also put 
me in the path of the nauseating diesel fumes from the smoke-
stack. And,  because bad  things come in threes, I had also gotten 
unlucky with food; the cook had brought about fifteen drums 
of “Nutrafat” on board, using it to cook nearly all our meals, 
which rolled around my plate in a queasy manner. Edie called 
it my “trial by fire,” and the seasickness, along with other pri-
vations and indignities (try showering when you  can’t stand), 
wore me down. But I was  there, on the ocean, out of sight of 
land, exploring it with nets, instruments, and a manned sub-
mersible. It was then I learned that I never knew the ocean 
at all.

The  Great Wide Open

The world I saw over the next two weeks was not only unlike 
the beach and the coral reefs I had played and worked on, it was 
unlike any habitat I had ever seen or  imagined. The  water itself 
was so blue it looked fake. Before gradu ate school, I had hitch-
hiked in Oregon and seen Crater Lake. That was the only other 
time I had seen  water like that, looking as though it had been 
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painted. It was so uniformly and deeply blue that it  didn’t look 
like a transparent substance at all, so it shocked me to see a fish 
and squid far below the surface. I  didn’t get to scuba dive or go 
down in the submersible on that first cruise, but when I did a 
few months  later, the blue color below the surface was even 
more intense, becoming paler as one looked up and deepening 
to purple as one looked down. The subsurface ocean was also 
clearer than a swimming pool, and I could easily see large fish, 
other divers, and even the bottom of our dive boat from over 
100 feet away.

Unlike the ocean of all my other experiences, it had no smell 
and was almost  silent  unless the wind was high enough to cause 
whitecaps. In fact, with the ship’s engine off, life at sea on calm 
days is about as quiet as it gets, with only  little slaps of  water 
against the hull. Unlike the restless surf of the beach, which I so 
loved, the ocean below the surface was deathly still.

Above all, the ocean appeared empty. Growing up in Pitts-
burgh and then living and working in large cities and bustling 
university towns, my eyes, ears, and even body  were used to the 
continual crush of activity and life. Even the desertlike beaches 
of North Carolina  were full of  things to pore over. But offshore, 
at first glance at least,  there was almost nothing. No other ships, 
no planes, no birds, and— when seen from the deck— often no 
animals. Just the wake of the ship to let you know you  were still 
 going somewhere. This empty feeling was even stronger at 
night. My former student Julia was on a research cruise a  couple 
years ago and said that  those on the night shift would often feel 
as if  there was a black velvet curtain around the ship, one that 
you could touch if you only reached a bit farther. This curtain 
appeared to enclose the entire world.

It was the animals, though, the ones that we brought up in 
the nets and the buckets of the submersible, and that I  later saw 
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directly while underwater, that truly surprised me. Aside from 
some of the fish and jellyfish, I had never seen anything like 
them, even though most  were related to animals that I had stud-
ied in school.  There  were winged snails that flew through the 
 water like birds, long worms paddling with dozens of crystal 
oars, and 50- foot- long chains of tubular animals, each pumping 
to both suck in food and move through the  water.  Every time 
we brought in the net or animals from the submersible, I would 
have to ask, “What on earth is that?” More experienced  people 
would kindly tell me, only for me to often respond, “Are you 
serious?” In my defense, imagine if someone showed you a ge-
latinous ball with wings and a sofa- sized snot web that it used 
for a feeding net— and then told you it was a snail.

 After a few cruises at Harbor Branch over the next year, two 
 things became clear. First, that the animals that swim or drift in 
the  water of the ocean, as opposed to living on the bottom, look 
odd to us  because they have to solve the prob lems of life in a 
habitat we  don’t share. They need to stay at a given depth, not 
get crushed by pressure, move, find food, avoid becoming food, 
find one another, and make their way through their lives in a 
habitat with very diff er ent rules from  those that govern life on 
land, or even life in coastal  waters. They seem alien  because the 
ocean is an alien world to us. The second realization was that 
this alien world is our planet, or at least the vast majority of it. 
About 90  percent of the earth’s habitable space is in the  water 
of the ocean. This is not only  because the ocean covers more of 
the earth’s surface than land does, but also  because the ocean is 
much deeper than the range of height that is inhabited on land. 
The ocean is on average 2 miles deep, while most plants and 
animals live within a 300- foot- high strip along the surface of the 
land, with only some birds and insects  going several hundred 
feet above that. We are a  water planet, and the rules of the 
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100 feet away.

Unlike the ocean of all my other experiences, it had no smell 
and was almost  silent  unless the wind was high enough to cause 
whitecaps. In fact, with the ship’s engine off, life at sea on calm 
days is about as quiet as it gets, with only  little slaps of  water 
against the hull. Unlike the restless surf of the beach, which I so 
loved, the ocean below the surface was deathly still.

Above all, the ocean appeared empty. Growing up in Pitts-
burgh and then living and working in large cities and bustling 
university towns, my eyes, ears, and even body  were used to the 
continual crush of activity and life. Even the desertlike beaches 
of North Carolina  were full of  things to pore over. But offshore, 
at first glance at least,  there was almost nothing. No other ships, 
no planes, no birds, and— when seen from the deck— often no 
animals. Just the wake of the ship to let you know you  were still 
 going somewhere. This empty feeling was even stronger at 
night. My former student Julia was on a research cruise a  couple 
years ago and said that  those on the night shift would often feel 
as if  there was a black velvet curtain around the ship, one that 
you could touch if you only reached a bit farther. This curtain 
appeared to enclose the entire world.

It was the animals, though, the ones that we brought up in 
the nets and the buckets of the submersible, and that I  later saw 
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directly while underwater, that truly surprised me. Aside from 
some of the fish and jellyfish, I had never seen anything like 
them, even though most  were related to animals that I had stud-
ied in school.  There  were winged snails that flew through the 
 water like birds, long worms paddling with dozens of crystal 
oars, and 50- foot- long chains of tubular animals, each pumping 
to both suck in food and move through the  water.  Every time 
we brought in the net or animals from the submersible, I would 
have to ask, “What on earth is that?” More experienced  people 
would kindly tell me, only for me to often respond, “Are you 
serious?” In my defense, imagine if someone showed you a ge-
latinous ball with wings and a sofa- sized snot web that it used 
for a feeding net— and then told you it was a snail.

 After a few cruises at Harbor Branch over the next year, two 
 things became clear. First, that the animals that swim or drift in 
the  water of the ocean, as opposed to living on the bottom, look 
odd to us  because they have to solve the prob lems of life in a 
habitat we  don’t share. They need to stay at a given depth, not 
get crushed by pressure, move, find food, avoid becoming food, 
find one another, and make their way through their lives in a 
habitat with very diff er ent rules from  those that govern life on 
land, or even life in coastal  waters. They seem alien  because the 
ocean is an alien world to us. The second realization was that 
this alien world is our planet, or at least the vast majority of it. 
About 90  percent of the earth’s habitable space is in the  water 
of the ocean. This is not only  because the ocean covers more of 
the earth’s surface than land does, but also  because the ocean is 
much deeper than the range of height that is inhabited on land. 
The ocean is on average 2 miles deep, while most plants and 
animals live within a 300- foot- high strip along the surface of the 
land, with only some birds and insects  going several hundred 
feet above that. We are a  water planet, and the rules of the 
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oceanic realm are the primary rules of life. Our slender terres-
trial world, and the rules that govern it, are the exception. To 
know the ocean is to know our planet.

What This Book Is About

This book is about the adaptations required to thrive in the pe-
lagic portion of the ocean. By “pelagic,” I mean every thing that 
is not the bottom, which includes the surface and the watery 
world between it and the seafloor. This is also referred to as the 
“ water column,” the “midwater,” or the “open ocean.” While I 
 will occasionally discuss life near the coast, I  will mostly focus 
on the pelagic world that is found far from the shore. It is  here 
that we find adaptations that appear strange to us. By adapta-
tion, I mean the results of evolution via natu ral se lection, where 
natu ral se lection is the  process by which organisms within a 
species that are better able to live and reproduce become more 
abundant. This  process, which has been termed “climbing 
mount improbable” by Richard Dawkins, has led in this case to 
the wondrous forms we see in the pelagic.

This book has two interwoven stories. One is about life in the 
open sea, particularly in the top 1,000 feet, where  there is still a 
reasonable amount of light (just enough to read this book by). 
In it, I discuss how pelagic animals, often so strange to us, man-
age to solve the prob lems of this world. The first section focuses 
on the physical issues that  these animals face. Chapter 2 dis-
cusses the vari ous ways in which the animals keep from sinking 
to the bottom. Chapters 3 and 4 delve into pressure and light, 
the first  factor  going up rapidly with depth, and the second 
 going down even more rapidly. The physics section ends with 
chapter 5, which explores the vari ous creative ways in which 
animals move through  water and discusses what is known as 
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“daily vertical migration”— the largest movement of animals on 
our planet. The rest of the book deals with the biological as-
pects of this oceanic world. Chapter 6 talks about how animals 
feed while managing to avoid becoming food themselves. 
Chapter 7 tries to answer the question of how the residents of 
the vast and mostly empty sea manage to find one another to 
reproduce, especially when most are already so camouflaged 
that they are almost imperceptible. In chapter 8 we end the sec-
tion with a discussion of communities in the ocean, looking at 
relationships both within and between species.

Within the story of the animals is the second story of this 
book, that of the  people who study them. Trying to under-
stand a world that is hundreds of miles from land and a thou-
sand feet below you can be frustrating and made worse by the 
fact that using ships is enormously expensive, typically 
$15,000 to $50,000 per day. Imagine wanting to answer a 
question and being told that you need to buy a brand new 
SUV  every day for several weeks, and that on some of  those 
days you  won’t be able to do anything because it’s windy or 
 because some piece of machinery is broken and that you still 
have to pay for the next car. Imagine a hurricane coming, and 
 you being left with nothing but the bill for a  couple dozen 
SUVs.

At sea, plan A never works, and plan B is usually a pipe dream, 
so  you’re left with plan C or— more often— plan D, which you 
built out of old ladders, spackle tubs, and duct tape on the back 
deck at three a.m. Add in weather, seasickness, and sleeping in a 5 
foot 10 bed when you are 6 foot 4, and it all can be a trial. However, 
 there is also camaraderie, seeing  things that no one  else has seen, 
and the heart- stopping thrill when something . . .  actually . . .  
works. I like to tell my students that every one wants to go to sea 
once, but far fewer ever want to go again.  Those few are hooked 
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for life, though, to be honest,  they’re crazy. Sarah, a previous 
postdoc, told me that  going to sea was perfect for  people who 
would be happily institutionalized, and Edie once said that off-
shore life was a week of boredom punctuated by five minutes of 
rabid excitement. Like the animals,  human oceanographers have 
adapted to an alien environment.

Along with the story of the researchers, this book is also 
about the technology required to study pelagic habitat. Pres-
sure, gravity, light, and motion are just as impor tant concerns 
for our equipment as they are for the animals, so specialized 
techniques are required. Some methods, such as trawling, are 
quite old, but have been modified so that the animals a mile 
down can be collected in healthy condition.  Others, such as 
scuba, are more recent, but have also been heavi ly modified for 
safe work in the open ocean.  There are also the high- tech instru-
ments: the manned submersibles, the unoccupied submersibles 
(ROVs), and the self- driving AUVs, all built to survive pres-
sures that would crush a car into a cube. The equipment we 
deploy is often only half the story,  because we typically want to 
work on the animals we collect. We want to understand their 
senses, how their bodies work, and possibly even their be hav-
ior. To do this, we design cramped and chaotic home brew labs, 
usually brought aboard in multiple plastic tubs and rapidly as-
sembled and tied down right before the ship leaves the dock.

Overall, I want to tell the story of a world that almost no 
one sees but that nevertheless dominates our planet, and to 
show how the animals and the researchers manage to survive 
and thrive within it. I myself  will never  really know the ocean. 
Like anything—or anyone— there is always more to learn. 
On my last cruise we filmed a  giant squid using a camera on 
a mile of rope that we pulled in by hand  every night. There’s 
always something new.

I  N e v e r  K n e w  t h e  O c e a n  13

What This Book Is Not About

This is not a book about the deep sea. The  simple reason for 
this is that  there are already so many excellent books on this 
subject. The top 1,000 feet of the ocean has received far less at-
tention, despite its being where most of the life is. It’s also re-
markably beautiful.

This book is also not about the bottom of the sea. This is for 
a few reasons. First, the animals at the bottom are not nearly as 
alien as  those in the  water column. A snail at the bottom at 1,000 
feet still looks pretty much like a snail you’d see on a coral reef, 
but a snail in the  water column is unrecognizable. Second, many 
of the challenges in the ocean— buoyancy, finding one 
another— are most relevant in the  water column.

I am also not writing about algae, bacteria, protists, or viruses. 
Algae are the primary food source in the oceanic  water column, 
and their consumption and eventual transport to the bottom as 
fecal pellets are impor tant for removing carbon  dioxide from the 
air. I am not a botanist or microbiologist, though, and am fol-
lowing the rule, “write what you know.” Maybe that’s not always 
the best advice, but I think it’s wise for science writing.

Fi nally, this is not directly a book about conservation. This 
is not  because I  don’t care about it. Like many biologists, na-
ture is my religion in a visceral way. Nine years ago, I was in Pisa 
for a conference, during which our  family dog Bandit died of 
cancer back in North Carolina. Distraught, I went into the Pisa 
Cathedral (next to the leaning tower), and— despite my lack 
of religious upbringing— lit a candle for my dog and sat down 
in a pew. Thoughts of my pet developed and grew over the next 
ten minutes,  until eventually I had an internal vision of life on 
our planet, with pink jellyfish moving just below the surface of 
the ocean, shiny green tiger beetles crawling through leaf litter, 
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and fat alligators lying at the edge of Florida swamps, what felt 
for a moment like all life on earth moving together in an end-
lessly complex and endlessly evolving dance. This feeling had 
never been so strong before, but I’ve felt it my entire life. Our 
natu ral world and our ability to appreciate it are stunning gifts, 
more than we deserve, and never to be cast aside.

We save what we love, and we love what we see. The world 
below the surface of the open sea has been seen by only a tiny 
fraction of  people. My guess is that only a  couple of hundred 
have gone down in submersibles and perhaps only a few 
dozen have scuba dived in the open ocean. Before we as scien-
tists can ask  people to preserve this impor tant and fragile habi-
tat, we need to show them that it’s  there and the beauty of what 
lives in it. To borrow from Doctor Seuss: like Horton the ele-
phant, I need to convey a message from the inhabitants of this 
hidden world— “We are  here.”

CHAPTER 2

Gravity

More weight.

— Last words of Giles Corey at his execution, following the Salem 
witch  trials, as dramatized in Arthur Miller’s play The Crucible

Drowning

A research vessel is many  things. Outside, it is a floating factory, 
with winches, cranes, A- frames, and other hunks of moving 
steel that a terrestrial scientist seldom sees, let alone works with. 
Inside, it is a laboratory that seagoing scientists fill with their 
equipment and supplies at the start of the cruise, usually during 
a frantic, sweaty “mobilization” day, when delicate and expen-
sive equipment in dozens of crates is dragged onto the ship, 
 unpacked, set up on preexisting counters, and tied down with 
bungee cords so that it  doesn’t fall off when the boat rolls. In-
side, it is also a communal dorm, typically with tiny rooms, a 
kitchen and a dining room, a machine shop, and possibly a TV 
lounge, an exercise room, or a  limited hospital. Above all this 
sits the bridge, with its nest of navigational and control equip-
ment, crowned with a small forest of antennae, satellite dishes, 
and forever- twirling radar wands. Below, like a double bass, sits 
the enormous engine, whose sounds tell an experienced person 
lying in their bunk every thing they need to know about what 
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