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an my lece,” swipd Veronipes RBobiges, al saa
an the Lawey Chouesf, s she gets har Firsd
glmpss of ihe 30 " fpiberosgh™ ssafoor map
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HERE, THERE
AND EVERYWHERE

Computer Networks Pool
Information, Spread News

ar out to sea, a berd g x dhale 5 Lob saw  work for tesearch stations in
hundreds of dalg : P . He's 5 Antarctica and on the
hunting, . i - apiter nerwark th Greenland ice sheet. In
maos: edge ¢ : 9, SCIEMCEne: made it
in disg fora climbing pary
M. Everest to

ized up-io-the-

r FE'EEI!I:I

w of Penn-

real-time.
CORCin-
ous communica-
F | mons link with the
™ oCean s a long-
held dream of

many.
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AROUND THE
WORLD IN 80
BYTES, VIA
INTERNET

WS Intarmet scoass s
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SealMer. v is Image wad collectad
being develop- by ressarchers ol
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Ken Svewart ar WHCH
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group Ol IH_I_‘.\,I_I"II:-E."I"."Il,'Ih;I.' inesTi-
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"Any ship doing research
out in the ocean should be
connected o Intemnes,” says
Andy, nerwork manager ar
WHOL "We're prying 1o
provids some common net-
'.uurl'ing rapj.h-ihri:'s i
nect s||ip:- at sea back o
shore.” Sealet alo bopes w
grmide a conrinuous data
link far buoys and ocher
devices at s

As connections like Sea-
Mer become reality, oceanog-
r]_]lhl_-n Hrl,:-.ll'ld the 'ulu'-lll'll.‘l wi".
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real-time from remaote soean
lscarions, .|'Ilnwin|_g| them o
share information, to reacr
instantly to what they ob-
serve, and o chanpe expen-
mcnis, widking a5 a ream —
like a :r-I.Sl:'I'IIl.?'\-"IrIE herd of
dolphins hunring on che
|:||_'|rl'| e
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Remote-Sensing Lets Oceanographers
Reach Out and Touch the World

BY TOM GIDWITZ

urn o0 the relevision
news any cvening, and
you're likely o see a
weather map showing tem-
petatur: aned precipitaion in
dozens of cities, warm and
cold pressure frones, and
satellite picrures of cloud
tion is made possible by
World Weather Watch, a
~ since 1963,
DOceanographers wish
'H:lrj .:nulli as clear an
idea of conditions beneath

the ocean,” says Dan. "By
leoking at rhe way char
sound propagares [rravels],
we can learn something

the st a5 we have of weather -""",

on land,

hard to achieve thar goal,
l ions reche

They are working  peer: .

wthers will begin an experi-
ment called GAMOT, shan
fior E&Mﬁ;‘?ud: Map-
ping af Oosan

GAMOT Is 3 bworyer pro-
ject using sound o mesure
the emperature of che
Monh Pacific.

D AND SENSE:

decide whether the ocean is




Mormally, such a wave
woild pass through the seas
unobserved. Bur this wave
wis noticed—Ffirs by a foat-
ing buoy ar sea, then by a
passang satellive thar picked
up a sgnal frem the buoy,
|.|:||d Eun.ll].' h'r i Emup af
peientises ar Woods Hole
Oecanographic Instimurion,
whao received the satellite’s
[rarsmision,

“What we're trying o do
bs wnderstand how the wind
moves the zurface water.”

- sayn WHOI physical oceano-
grapher Bob Weller. “We're
learning Hitle pieces of infor-
maricn &l the ame.”

The scienrists want to
know the beight and direc-

data to am carth station
which pasees the data to the
RCBETINERTS.

Bab's buoys ke weather

every fow: min-
ures. Though there are not
enough available sarellices
For the bisoys 1w send sl of
their data 1w dhore, what they
do send is of enormous value,
Bob can stan snalyzing the
data withowr having 1o wain
for che buoys b be weriewed.
He will ke within hours if
a buoy bresks or is -:lum'l?ud.
taking with it vears of work.
And he'll have a back-up
archive of the wearher dam in
case the recorders on the
buoy break down.

“We gwezt bullers as o
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Tha fo@ photo shows the depboyment of tha
Surface Suspanded Acousile Bedeivad, which
will Fecaive signals in the DAMOT exparimant and

tion of passing waves and  whether a ship's going 1o run
weather conditions, such a5 over a mooring and destroy

wind speed. air temperarure ihﬂhﬁ-' says Bob. "We will transmit results Lo satollites sverhasd. The
and bumidity. These mea- wwzudwr If it breaks battom photo shoms o uf the highlech Buoys
= _m_——hd-mum

: b is cechnol-
rhesir ) ! n-g:r 'Hlt mab]-r us m do her-
aatellivssin rurm relay the  ter sclence.”



LEO-15, PHONE HOME

Dream Becomes Reality as Seafloor
Research Station Begins Construction

efore the end of this
century, siudents in
the Midwest whao

can't gt acocss o the ocean,
will be able to conduct sea-
flaar e:-p-erirn:m: and drive
underwarer robors off the
coast of Mew Jemsey, with-
our Ju\'ing their classromim.
These explorations will mke
place with a compurer and
video hook-up to an under-
warer research stamon cilled
LED-15.

LEC-15 is che brainchild
of a team of Iwrlli:r*-liv-r 5Ci-
entists and engincers led
by biologisr Fred Grassle,
Dhrector of the [Tnstime of
Marine and Coastal Sciences
an F:urg,:ﬂ Universacy, and
Chris von Alr, who heads L
the Oceanographic Systems
Laborapory ax WHON.

LONG TIME COMIMNG

It was back in 1971 thar Fred
first started to dream abour 2
'I-u:mg-l:trm rezaarch scarion on
the seatloor. Then hased at
WHOI, Fred and others
would conduct deep-sea
rescarch from the submer-
sible Alvin, “We'd ser up
experiments and revisit them
on a larer cruize,” Fred re-
members. Usually the rerurn
crudse would be a year larer,
OF MOre.

Though much was
learned from this mechaod,
the system was Far from per-
fecr. Ohnce an experiment
was set up, it couldn't be
changed, or even examined,
until it was collected, The
time lapse berween an experi-
ment's beginning and end
was aften quite long, making
the pace of discovery some-
whar slow. Alzo, in recent
vears, simply gerting back o
the same place haz goren
harder and harder, as funding

FHITY FF § PEITEPLF AR FL LR S L TR

Ewwry day bl wasthss paamita, bisioglat Roas
Petrecca (abore, ioft] and ber team dive mear the
‘e of LEC-15. 'With mtill snd vidsn camars, cuf
riefil malars. sampla colsctosm and other davices,
‘thay heep @ closas waleh on e sres Whan LED-
10 b fully up snd rusming, those daily d ves won'l
b & eecessary, "Well nesd divers to clasn off
‘tha windows of thi SEnsors,” Sy Bose. She's
flad LEG-15 will ba om ibe scann Lahing massire
‘mas arel on days when diving s impoasibin,

“Puarsonally, | woewld prefer balng thers undes-
‘water, as oppossd to looking ot 8 vides Etrean.
Bul thore are 8 et of poopls Invobsed in tha pro-
juzt who ara nel d@ivers. The Bnk is going to opsn
up & whals new worie for tham.”

fut dl:l.'p-:n. rescarch cruises
has become much scarcer,

Fred knew thac for a
long-verm unalerwarer site
be wiefual, it needs 1o be as
flexible and as accessible as a
ficld laborstory on land.
Ideally, it necds to be in con-
stant communication with
land-based scientists who
can keep track of the pro-
press of their expertmicnts, of
make changes as the need
arises

DREAM COMES TRUE
Fred's long-held dream will
s become realicy, thanks
to the suppor of the Marion-
al Science Foundation, Work
has hegun an LEQ-15%; a
fesearch srarion thar will e
on the seafloor a few miles
aff the coast of Mew Jersey.
The Fi.l:i.lil.':.I, whose mame
stands bor Longrerm Ecosys-
rem Observatary — Filieen
Mecers, will be the ocean’s
firzr link in a chain of envi

ranpmencal r'm;||'|i|:nring facili-
e thiat il :mnl:\du:r extend
from the inland Finelands
Reserve an the Mullim Fiver
near Arlanric Eliry, past an
old Coast Guard life-saving
stacion at Tuckerton that
serves as the [nscinuce’s feld
satsen, ince the ooean, acroes
the contincneal shell, and
finally out into the deep sea,
“We wann to extend the
kind of informarion that
people routinely ger on the
rerrestrial environment ot
imng the ocean,” says Fred.

LED-15'S REACH TO
EXCEED ITS GRASP
LEC-15 will be a frced site,
tied into the [nsoitare's lab
and also o sateltives looking
devwm o s[pace. Hy mani
toring the saellite images,
scientists may detect an
event they want wo explore
thar is |:J.L'in|_5| phu:e Just
beyond LECH-15's sensar
reach. For that reasan, Chiis
van Alr's lab is alsa develop-
ing a ser of untechered vehi-
cles, singly and collecrively
called REMUS {Remote
Envirenmenral Measuring
LrnitS) thar can mravel up 1
15 nautical miles away from
LE(3-15, as needed.
"REMLUS can go on ex-
CUTSIONS, Im}l-:ing Fovr iniFier
matiomn,” EH1ys Chiria, “Tr will
bring the information back
ti the LEC-15 site, dock,
and download intormarion
over the metwork.”

LED-15: IN TOUCH

When LEC-15% is up and
running, the research saton
will bhe linked by fiber opric
cable to schoals chroughour
Mew Jersey, as well as the
{Camden Aquarium and the
Libery Science Cencer in
Jerzey Ciry. The link will




ﬂ[:r‘ld [4E] I.l'll'l!'IDEl =13 'I'l']h
eventually making video
emages sent back from LEC-
15 accessible o people
around the world, like that
classroom in che Midwest.

Students will be able m
Operate winches, gather dara,
conirel sampling, move in-
strument panels wp and
down to study warer densiry,
and calibrate information
thar will go o satellites
"We'ine 0T just CrFing 1o cre-
ate a new gencration of
marine scentists,” s Mike
D Luca, in ch:rﬂe of the
ediscational thrust of LEQ-
15, "Oar aim is 1o maks
FOILATER, le more envipon-
mentally aware, If studenes
are better prepared oo ander-
smand these ssues and discuss
them intelligently, we will all
be Tsetrer aff.”

Fred gets excived when he
talks about LEC-15. He
says, “Chris and [ keep ask-
ing cach orher, "Why didn't
somebody think of rthis a
long time ago? There are 5o

many possibilities!™

WELCOME TO
THE WORLD OF
LEO-15

This artist's rendering explaing some of the compo:
riends of the LEO-15 ocbervatory. The main station [A)
will operabe instnaments that will continuously measune
the envircnmenl in the afea, It will a0 be linked up to
attwr, smaller obsenatore=s (Bl each of which & linked
Mumnmmmmmum
lnboratory, LEQ-15 will &lse operated a tethered,
remotaly operated vehicle (C) that can coliec] samplas
and perfoim other work armund the station. It will com-
municate acoustically with other experiments and
guploners, LEQ1S will also communicabs acoustically
with wehiches, such as REMUS (described in the artick)
{D. LED-15 will aparste &0 urdersster docking system
Tor REMUS and other vehicles. at which they can doch,
rechanga their batteras, transher data, and be repoo
grammed. B will maintain & link with space-Dased and
landased sabalite and tracking facilities. Finally, it wil




