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IT’S A JUNGLE DOWN THERE

“There was so much to learn. It was a discovery
Cruise. It was like Columbus.”—John Edmond.

On a single, incredible oceanographic cruise to a site near the Galapagos Islands, a senes of
remarkable discovenes were made that forever changed notions about the deep sea

The maerial in this article was adapted,
and in some instances excerpred from
WATER BABRY, The Story af Alvin by
Fictoria A, Kahard,

N THE 19605, S5CIENTISTS
Il:tl‘.';g,un to measure Liny, mysierious

rises in waler temperature, miles
below the surface, especially near the
CGalapagos Islands. They wondered
what was going on down there,

In 1977, a group of geochemists and
geclogists from places such as the
Woods Hole Oceanographic Insti-
mtion and Oregon State Lniversity
travelled 1o a sate 20 miles from the
Galapagos Islands in the Pacific
Oeean. There, they made a series of
dives in Alvin, the deep-diving subma-
rine hased at WHAOI, to see if they
could solve this mystery. Nothing
could have prepared them for what
they were aboul 1o discover,

Oin Febranry 17, 1977 Alvin dived at
a site called the Clambake, which got
its name after a deep-sea camera ook

Oreanographers on a crulse o ydrotermal vems are amared by ihe animals Alvin has carried back,

pictures of large clamshells that Loy
there on the sea floor. The camera
also noted a slight temperature
change al that spol. I was the temper
ature change the scientists wanted to
know more about. They saw no con-
nection between the clamshells and
the waler |.I.'TI.'IF!4EHI“ITL'.

Onboard Alvin were pilot Jack
Donnelley and Oregon State geo-
chemists Tjeerd van Anden and Jack
Caorliss, A lemperature sensor placed
outside Afvin was connected to an
electronic box inside the sub. The box
wis designed to beep with a thou-
sanchth of a degree lemperature rise,

Within fifteen minutes after touch-
diown at 2400 meters (B000 feet), the
temperanire box beeped. Flashing red
numbers indicated a hundredth of a
degree rise in iemperaiure. Suddenly,
Alvin was surrounded by life. Strange
:mirh.u.lx, MRy NEver seen before,
were everywhere, The Alvin passen-
gers had not expected (o see any living
creatures here at all.

DISCOVERY
The deep sea Noor
is nod entirely a
deseri. Areas nenr
same hydrothermal
venis teem with a
variely of weird
animals Foarmd
nowhere ¢lse on
earth.

hey had discov-
ered a hydrother-
mal ¥ent, a crack

in the sea floor up
through which trav-
clled hydrothermal
Flaincl: b, |:|'|.-|:m|.r_':|ll_'9.'-
altered seawater
Mear this hydrother-
mal went lived am
in¢redible assortment
of creatures. There
were huge clams, with
shells as hl.g_ &% dinner
plates. The explorers
wiiched a many-
legoed erealure pump
riaelf ot ol saght. They
sow i predty hittle pale orange ball that
looked like a dandelion gone to seed,
and rocks covered in white streaks,
that looked like pigeon droppings.
Were those worms? The water god
foggy. They saw six more of these
while crabs, and a whole cluster of
these little Fh:'ili:h- cobored dandelions.
For as fur as they could see, there were
maore clams and mussels—or were
they oysters?— mcked in among the
black basalt.

The Alvin passengers were in
shock. They did not expect to sce a
thriving oasis in the middle of a deep
sea desert, Though the voyagers did
nod know it at the time, most of these
creatures had never been seen before.

The excited scientisis reported o
the surface, using Afvin’s underaater
telephone. “Debra,” said Jack Corliss,
speaking 1o graduate student Debbie
atakes, who was momioning the dive
from the surface, “Isn’t the deep
opean supposed (o be like a desert ™
“Yes." said Debbie. A marne geolo-




gisl, she did nol know very much
nhont the creatures of the |.||.'E|'I_
except what she had learned in high
school, and in an ecology course in
Eraduate school,

“Well, there are all these animals
down here,” Jack said. They couldn’t
believe their eyes

DISCOVERY
Warim sea waler [hal passes
up through the earth’s crust as
hydrothermal Muid seems
to shimmer,

hat was only the beginning of the
T.ﬂ.urpr:;::!~ that would be found in
this zarre environment. A Tew
chays later, Jack Corhs and MIT geo
chemist John Edmond returmed to the
Clambake arca. They stopped to sam-
ple waler neiar a purple sea anemaone.
Ag lack looked out the porthole, he
noticed that the water was shimmer-
ing like the air above a sidewalk in
summer. What was going on? They
measured the temperature of the
waler. It was §°C (46" F) — much
warmer than the normal just-above-
freexing water found at that depth.
Ihe scientsds were so shocked and
surprised by the discovery of this
warm, shimmering water, that they
Began o shoul and stutter. They
gaped out of Alvin's tiny portholes,
trying to understand what they were
secing. What on earth was making the
water shimmer? Why was {1 30 warm?
{Later dives would find much warmer
witer—as hot as 350°C (6627 F). But
at that time, this discovery was
astounding enough.) Jack and John
returmed 1o the surfisce with gallons of
the shimmernng water,

DISCOVERY
Seawater usually has the same chem-
beil composition, no matter where i
is sampled. Bul seawaler ai
hydrothermal venis is different.

n the lab back om the ship, John
l[-'rlrnnnn;l |1p-|._~n|.-|j ome of the water

sample bottles. WHEW-EE! It
stank like rotten eges. He almosi
couldn’t breathe. What was making
that horritke smell?

“WWe realized that regular seawater
wis mixing with something, says
John Edmaond. "I was a |.|l1iq|.||.' R[N
tion I had never scen before. We all
started jumping up and down, we
were dancing off the walls. I was
chaos, It was so completely new and
unexpected that evervone was fight-
ing to dive, There was s0 much to
learn,” Many more discoveries have
been made at the venis since then
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VENT CRITTERS

Meet a few of the weird animals that call hydrothermal vents home.,

IS THAT SPAGHETTIT
“Spaghotti worms"

like these were first
discovered by Alwvin
explorers during a
paurney o the Galapsgos,
At firsl, the divers
thought they saw bushes.,
Then they realized that
théy were oking al a
whobe fiedd of rocks
coverad with stichy
WOrihS, varying in sice from
a few millimeters

up to a moter. The
schEnlists carred samples
of this living spaghetti

up to the surface,

whara the worms wears
later dentified as a

new gonus and specios
ol BCgrn wWorTrs

HOTHOUSE WiORM prohably not as ol &8s the fukd it
This vent creature, sdmittedly nol gives off, it = =fill plenty hot. How

a textbook beauty, = Ahdnella por- does the worm keep from being fried
pejana, also known s the pompadl te a erlsp? Like so0 many vent

warm. I lves in & tube sl it builds mysleries, noboedy knows the answer.
directly on top of a smoker spewing Perhags it will ba rovaslsd as mors
out 3B0°C (562F) hydrothermal poempell worms are recovered from
fluid. Though the smoker [tsell | their deep, dark, bod homes.

B Dl L

TICKLE, TICKLE

Though these brachyurian
craba (one of which is baing
touched by Alvwin's probe) are
proftty muech like crabs
found slsewhere on the
ocean floor, thess crabs
got sround without using
thilr by ayed, slnee the
workd they live in is
almost totally dark. When
scientists spol & group

of them in the relative
omptiness of the desp,
dark sea, they suspecit
that a hydrothermal casis
s somewhers nearby.
Often, when Alvin dives at
a hydrothermal vent, it
ririurns io the surface
with somee of them sl

clinging to it.




MAKE A WISH AND BLOW
Thoagh i looks ke &
flower gone (o sood,

this pratty orange
“dandelon”™ is aclually an
animal, or rather, a group
of animals, probably
relabed o the Podrluguese
man=of-war. This bypo

of animal was discovnred
for the first Bere by

Alwin divers who were
enploring hydrothermal
vents in he Galapagos.
Scienlimis have never baen
able o preserve a good
spacumnen of s “dande-
lion,” bechrse every Wime
they scoop one up and bring
it to the serface, it turns to
kb, sither a8 il s carried
up from the sea floor, or a
little while later,
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A “FLOWER" BLODOMS
IN THE DEEF SEA

This sea anemone could
be misiaken for one of il
roedatives found in much
shallower waler, axcepl thal
a vent anemone's favoriis
mial contains a haarty
portion of hydrogen sulfide
emitted from wvent plumes,
toxic to most living things

that i is similar 1o
creatures that lived
hundreds of millions
of yesrs ago. That

il = still alive today
sopports the ides thai
the deep sea, kess than
one parcent of which
has boen explored o
this day, conlains
many mysieries yel
o be revealed.




The Symblonts

Eight-foot tall tube worms. Jumbo clams, with shells the size of dinner plates.
How did they grow so big! By making a home for bacteriz

ESIDE A HYDROTHERMAL
B'm'-:m. deep down on the ocean

floor where the sun never shines, a
tall white tube worm, one of & forest of
Vestimenrifera, waves its red head. Is il
eating? Yes, and no, This worm
docsn’t eat like other amimals. It kas
ne moulh, nol gul, ne anus. Says
WHI 'hi:llng;i'\.l Flnd_up;'r Jannasch, “Ti
has given up eating altogether,™ [
mourishes itself by taking in hydrogen
sullide gas from the hydrothermal
venl Nuid that passes up from & crack
in the sea floor and mixes with oxygen
from the surrounding seawater.
Through a sernes of capallanes (very
sl blood vessels), both pases triwvel
to the inside of the worm, where a
colony of bacteria live. The worm
actually eats the bactena that i leeds,

b

Venl clams are very big — aboad ten
times a8 big a8 clams we aal,

I the worm has no mouth, how do the
bacterna get inside” Mobody knew the
answer 1o this question for a long ime.
Then, in 1985 a roologist named
Meredith Jomes from the Smthsonian
Instilution found a microscopic open-
ing in a baby tube worm, which was
itsclf no bigger than the white at the
tp of your lingernadl, Meredith said
that the :'-]'ﬂning wiks "n u'rl|_.l_||_' enout-
like structure that appears to sort of
sauffle up bacteria.” It closes up as the
ansmal pets bigger,

Another vent creature that makes o
home for bacteria is the giant clam
called magmifica. This clam feeds ihe

i' bactera that Irve inside it by taking in

45 hydrothermal fluid through its foot,

i g which it sticks directly into a crack on
the sea oo,

§ Tube worms and otier croaturss living

— im @ chisier near ydrothermal venis.
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PEEK-A-BOO

At least one kind of vent shrimp has an “eye” in the

middle of its back. But what does it look at

Bees a8 hive: shrimp on a chimney.

0O ME, THEY LOOK LIKE
Th-:l.'n dancing on a hive," says biol-

ug:isr Cindy Lee Van Lover,
describing the odd white shrimp,
called Rimtcarts evocwlgra (Latin for
“eyeless rifi shrimp™) that she travels
deep into the ocean, to the Mid-
Ailantic Rifi, 1o study. These shnmp
gather at hydrothermal vent chimneys.
Sometimes, ot many as 1500 shrimp,
all mowing and wiggling in a frenzy o
feeding, have been counted in just one
sguare meler { ol one squane 3.'ar|:l:n
of a chimney’s surface. These shrimp
don’t remind everyone of dancing
bees, MIT chemisi John Edmond
once described these shrimp as look-
ing “disgustingly like swarming mag-
gois on & hunk of rotten meat.™

Like mosi vent animals, vent
shrimp make their living by cating bac-
teria that live in the |'||||'M1|.1u1.u. venl
flukds. Do shrimyp that chow down on
bacteria that live off poison taste good
1o el { '1n|.|'_|.' cosked one once. 1 did

1

not turn pink. Gray to begin with, it
turned an even uglier shide of gray, i
tasted like a rotten cgg, and had the
texiure of a rubber band.

How dio these ~.'|1.r|r.|1'|'.| fincl the chitimn-
neys that hold their food? How did
they come to live at the vents in the
first place? Scientists are trying to
answer these (et

Though the shrimp have no eyes,
they do have a bright reflective spot on
their backs, right behind their heads,
When studied in the laboratory, scien-
tists discovered that this spot contains
rhodopsin, a light-sensitive material
found in the eyes of many creatures.

2, it would seem that these .‘||"||'i|'|:||'.'|
can Ysee™— or ot least, they can 1ell
whether or not something gives off
light. But what light are they looking
atT Isn't their world I|.|l.z|||:.I dark,
cxcepl for the odd fash of hght from a
creature that glows in the dark?

Cindy Lee Van Dover and her ool-
'Ieagun:-: wiordersd abowt this Tor a |.-|:I|1p_
time. They wondered if the venis
themselves might give off some sort of
qu. tosn Faent Bor humans (0 see, but
casy for a shrimp with a special deep
sen eve to detect.

The scientists thought about the
winys in which such a light source could
bie useful to the '\»:hrirnp. 1t conpldd dras
them to areas where they coald feed,
or warn them (o stay away from water
that was so hot 1t could kill them.
Cindy had learned about a phe-
nomenon called “black body” radia-
tion, which causes hot things o glow,
1'|11:|ug11 that Fll_‘l’“‘ may he oulsele of the
range of our visual spectrum. Might
hydrothermal vents give off this “black
by rackiation?™

Ejn:l:.' went on & cruise with other
scientists to test out this wdea, They
used a special camera, that could pho-
tograph this very low-level glow, if it
exisied. When rlm;.- gol the pictures
back and developed them, they were
excited to see that they were right.
Vents glow, And the shrimp may be
there to see the glow

The preceding material 5 adapted
from an article called "Do ‘Eyeless’
Shrimp See the Light of Glowing Deep-
Sea Vents?by Cindy Lee Van [Dover
thai originally appeared in Oceanus
Magazine, Volume 31, Number 4,
Winter, [988ET,
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ERE 15 A PLACE ON EARTH THAT IS5 50 COLD, AND 50
dry, it has been compared to the surface of Mars. It has no rainfall. no trees.
This is Antarctica, perhaps the only pristine environment on our planet.

Antarctica is so different from the rest of the carth that scientists who work there
say it is probably what most of the earth was like millions of years ago — before
oceans, before fmh. What is it like (o live in Antarctiea, towork there? In the next
igsue, you'll travel 1o the bottom of the world with a hardy team of rescarchers
who like living in a place where the sun shines 24 hours a day at some times of the
year, because “you can get so much work done,” {See the photo above, which was
taken st 2:00 in the moming!) Find out how their “zero impact” camping style
helps maintain this pristine environment. It demands that all man-made prod-
wets, including human waste, be transported off the continent.




