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PORTRAIT OF GEORGES BANK

Mixing Water Brews A Fertile Cradle for Fish and Shellfish

Gaoafes Bank, measunng 150
iy wiide mnd 280 km Inng. has
absout tho mamo arca as Mases
chusatin, Rhods luland and
CoifeL Thud combsnnd, H
e (FBan 100 molurs Bsghiod
than ths saafinor of the Gul of
Mladne Ehat [hes 10 e naath.
The Bank is ol e =eElern
s of a chain thai siretches

ey

Georgns Mank is 8 mors
peeluitive oontinsntal ahedf
s mowk. Why B o fall of
litmT H in n mixisg spot

The sauthsmn Bl of the
Bank I3 & smaeslh plain that
dips diomnwmrd. Abong that
hand, are fiftesn submarine
canyons that & geclogist onse
described s having] " awe-
IeiFing perogemer]iosne. © M
werwbic i it Toabunes wero
winible, thay womld compare
solaniiflcally with tia mast
improssivo canyons of the
worid.” Thess casryons mre
bty it B - 20 km bong and
B - L s i, e a0
hadwean 4040 . 350 m deap.

Throughout the canyons ans
“puabls sillages” — sl in
tha rock wally — thad ars homs
G0 sy kimds of fleh and shallk
Fimh. Fishing guar can'l reech
Eha animusia thad live hers,
thair nunilseds have never bosn
sarinusly Bhreatesed.

The relstively fad surface
il b of tha Bank 5 the anes
mond oftan fished. 100 spocias
of fish aen Tomnd at Georges
Bank, i woll & 33 spocios of
S| [P B




GEORGES CAPE... GEORGES ISLAND...
GEORGES BANK

A Brief History of the Past 26,000 Years

noe, when thick sheets of ice covered MNorth
o,ﬁ.mcri-\_‘u, the sea was much lower than it 1=
oday. Then, the area we call Georges Bank
wan part of the maindand. Ir srerched inpo the Gull of
Maine Fram the end of whar is now Cape Cod. Geol-
ngists call that early form of the Biank Laenrges Cape.
Twenry-six thousand years apo, theice thar ooy
cnod Georges Cape n o mele. Afer abour 1K)
vears, the sirfice was fully sxposed. Bus the air was so
cold that the only life thar could survive there was
riandra. Georges Cape measured 33,000 square km, a
litele more than one=chird bigger than the area
Georges Bank encompasses today.

bowr 11,500 years ago, the sea rose high
enough 1o flood a lowland area ar dhe south-
estern ctid of Georges Cape, The Great

South Channel was formed, and Georges Cape
became Georpes Islamd. Its surface had shrunken o
22,500 square km, Temperanires were mnow warm
enough 1o suppont many forms of life, including pine
and spruce wrees, and lager oaks and other planes,
Mammals made their hame on Leorges lsland as well,
including walruses, mammorhs, mastodons, giant
minnse, musk o, prant slath, '-"E"i" and man, whoe
lived and hunred for glant prey on 1_;1_-:||E|_--. [slanad
LL00D years ago. Today, fishing boats sometimes
haul in remains from this distane era.

Henry David Thoreau wrote

in his book Cape Cod:

“Fvery Cape man has a theory
about Georges Bank having

been an island once, and in their
accounts, they gradually reduce
the shallowness from 6, 5, 4, 2

A:im B, 008 years agoe the level of warer rose f&:ﬁﬂmﬁ to Iﬂmfﬁﬂd}lj fﬂﬂﬁdfﬂf

high e bim Georpes lland, Ic .
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alier an evil Iup.q] cax coldlector. Later, in 1605, Eng. a8
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The
MYSTERY of the

DISAPPEARING

FISH

Overfishing may be only part of the reason why
Georges Bank is becoming deserted. Read on to find
out how scientists are trying to solve this puzzle.
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Twao Impostant spucias on Georgas Benk are haddock |sbove, loft) and cod (above. dghi). The areds
timy e often found s abspen in the maps. GLOBEC hopas to shed Hght on thair e

n 1BE7, the hiﬂlugi-u G

W, Wilcox wrote: "Ye

where the mackerd come
fram in the spring, where
they go lae in the fall, why
they are found in greatr abun-
dance off the New Engf..l.n.d.
coast fior o series of years, and
perhaps mexn vear in the Gull
of Se. Lawrence, remains as
miech a myscery and marer
of theary as ane hundred
years aga’

[ 149905, that mystery seill
remains. Bur aided by rech-
nnlr.-gg.- thar colbecrs informa-
tion on wery large and very
small scales, scientists are
b-a__;:inning o migke PrOgress,

Oine project that s
putting picees of the purzle
in place is GLOBEC
(GLORal Ocean ECoaxys-
rems Drwvmamics). This five-

4

L ['-ruil.*ql |||i||-:-;~. tllpl.'lhcr
a peam of seventy soentiss
from rwenry-rao research
imstiturions in the Uniged
Srates and Canada. The sci-
entises want 1o understand
how chamges in the world's
climare shecr the abundanoe
and production of animals
in the sea. This may lead o
benter rechniques for manag-

irl.l_l| rthe |'!lci'\1[i|'|g '||I,II_I'|_'H. |_||'

fish,

GLOBEC will rake _|'|i..|.|:|.'
in several phases, ar different
sites around the world, It
beging at Georges Bank,
where four species of ani-
mizls are ||m'||,'r '\J:|||!:\.'. '|-|'||:-.|;
are larval cod and haddock.
and ewo kinds of copepods,
viny, shrimp-like snimals
thiar live chmE-;.iu,Eg- the Lagl
fish. All are zovplankion

{zmall, mastly drjr'rirl.t; Ani-
mizls) and are key links in che
i food chadn,
f';l:prn.i:L'hin__q 15 known
aboaur the lives of larval oo
and haddock alrsady, Says
WHO biologist Perer
Wieke, who is a leader of
LLOYBEL: “Far the first six
manths of life, the animals
go from hacching our of the
egg 1o lide larvae char can't
even feed, 1o lerves thar can
beed aind then grow up and
bevome mare agile and swim
and finally sertle our and live
near thie baotroim,” Yet soime-
time during those first six
months of life. nearly 299,
aof the larval Ffish will die
Thase thar do eaver the fih-
cr¥ must survive anocher
three to Five years before they
are big encuph 10 be caughi

Whv do sa II'|.I||_|.' |].|;i'
Are they caten by predasors?
What ercatures do they eat?
Is the warer oo hos—ar oo
cold? GLOYBEC ILrnpr--. o
find the amwers,

SMALLSCALE RESEARCH
Ici learm more abaar these
animsaly, biologsts travel o
Georges Bank o collecr and
ohserve them,  They collect
them with a nee system
called MOCHESS {Muli
ple Open and Closing Mer
and Environmencal ':i-.-n-:ins
Svsrem.) This 1 4 series of
et controlled by a ship-
board operator ar che sur-
face. The MOLUNESS sys-
rem i i |_-|||_'
seafloor, and slowly recov-
ered. Each of s nes opens

/

“flown"™
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and closes in sequence, As
each ner opens, the system
rl.'-\.'l'lrl‘l'u I|||_' rql'ul,uﬂ A iAre,
depeh, and salinity of the
water ar thar level.

Ciambining thar informa-
o with |:-I||_' ;||'\-i|i|:. {14 l-\.l:l_|d'.'
the creatures they capure a
a very fine level of detail, dthe
SCIEMTISTS can create “snap-
shixs™ al life ar Eiffeeent lev-
cls of the ocean.

EAGH IMALGE TELLS A TALE
MOCNESS deflivers a bor af
tmpartant data. But many
animals in this environmen
are coo delscare, o oo small.

e be caprured by vow nees
They arc destroyed in the
pracess, or they pass through
the nmer's |:-J|r|'|iIIE-. .*.|'||1I|u:|
piece of equipment, the
Videa Flankton Becorder,
miakes wideo ;"'I.l|__'l'\-| it !l‘lll--q:
creatures. It lers scientises
observe the animals in dheir
own natural environment,
withour disrurhing them,
The Video Plankion Fe-
warder conssts of four inde-
pendent cameraz, operating
ar ditberems .ingl:--.. and an
different resolutions. As the
cameras roll, a strobe lighe

flashes ac the rate of 60
frames per second, s the wys-
'.l_l||| I|'\.|_'
warer. The '.I||||"o,- ||!_-|'.I'. '."|-_'
section of water in such a way
thar silhouenes of the animals
living chere are revesled, The
tiny. delicate, aften erumspar-
ent animals could not be seen
in amy acher way.

Says Cabell Davis. A
WHOI |:-|-::-"-ul_r||5.| who devel-
oped the Video Plankion
]'l.L'I.'I:IrI].E'r '-'i-il:l'l |1I1 -\.l.I“I.'.iFI.II.'
S |::J||.'|l;|'||'r. “I's a Ciim-
plety differens view of whai
the ocean looks like, by look
ing ar it directly on this small
scale. There's a lor of sorac-
ture down there,” He says
that at this scale, the marine
STLOFW, [THEMRIEE pareic les ot
detris thar Hoar down o
the surface, “almost looks
like trees in a forest.”

Perer 1\:':-'i|"f'|;: aclds |_|':|I
with the YVideo Flankton
Recorder "We can now
began e boak ar the oriencs-
rion of the animals i|| BEHA
We can look at what's
around them, whar they're
priented ta, and we can
kmow chis very, very precise-

rem is rowed the

bv.” By secing whene the ani-
mals place themselves in rela
tien o one anather, ir's -

sible 1o beter understand

hirw they live.

MAHIMG SENSE NS
GLOBEC scientisis dafe
using acoustics to tell che
story, as well. For this, chey
rely on a remarely -aperated
vehicle called the Greeen
Bombser, [t carries an echo-
sounder that sends hlgh Fre
guency sounds inro the
WALER, [ o |:-r|!'\-\. |i‘||_'
returning echoes. Each echo
tells the sceentiszs che shape
and locarion of the crearre
ofl of which the sound
bounced. Scientists wse the
echoes 1w learn the scoustic
size and kcation of animals
a1 -.|!¢r|'i|i.. leveds ol the s
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THE BIG P

Along wirh the -.I.'m--nr-
srikedies of mig |-::'\u.|||,|i| e
tures, GLOBEC examines
the big picture of warer flow
in and araund ( ;:lllgl_'-. |:|:||||:
as well, For this, cceanogra-
phers wse an instrument
called a C-T-I (a Conduc-
tiviey-Temperature-Depih
reconder].

The CTD ells the
researchers the remperamire
and saliniry of 2 Ei'\.qll [
o of water. Those cbouk-
tions, coupled wich the
depth ar which the readings

are taken |'||.|-=..|_' il ||-:|'\-\.'\-'|'\-E:: (1]

calculare the fow and move-
ment of the Bank's warer.
Sarellives h:'|r\' |'-r||-.-i|1r
h;;-FI;I‘.IIII_‘ information as
well, sending back data
abour the temperaare of the
warer, and the locarion of
hlooms of |:-|I'.'I||-|!l|.||'.l||||||.
||'\-'H.-,|||"i|_ |,||;||'.|-\. caten

-

TTING PIECES TOGETHER
Whar is ‘.|||_' I:|||1||~|'.| |||||_':l
“We want o be able o say
how fast the animals are
g:::-winl_-. o Fasn :I::-_1'u_-
pecalucing, and what kinds
of controls exist o eicher
emhance thar lu.'r-l.l.-ll'. OF Catise
it o be bess rhan |||_|Ii| :||.-
wiys Peter, With that trpe of
information, when changes
take place on rhe Bank, in
remperature, in salininy, in

currents, or in abundance of
phytoplankton, scientists
may be able to predicy the
eftects an fish |||||'-||!.|! HHT

The wvestigators haven't
vet solved the mystery of the
-\.‘|i~.l|1ilr.|ril'|g fish. B I|||_':.
hawe their hunches. They
suspect that rising water
temperature, particulardy in
|Af‘||IJI'. and |'-q_'|'\-|-\.|.||'.-. the
srart of the ErOwWIng season
for cod and haddock larme,
may be parly responsible. As
the study conrinues, miore
evidence meeded 1o sodve the
mystery will doubtless be
revealed.

TOOLE OF THE THADE

Tha discovasies Bing mude
by i ILOBES baiairi weoiildl
not be posalbls sithowt
apercinl teechnology. The
BHECHESS nol syslem |(fads
from many d@fferent water
bervils. Thee “Oroan Bomben
i § crmaina i
picturna of the sndoensaier
okl Tha Wideo Plankios
Bucordar [far lefl] sends
bach imanpes that. Tor thee
First limsa, lal sclontlits
obsarva microscopic life
Forme, undigfurbad, in thelr
atliiral ensiionmseent.
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n a Forty-acre salt
penel ar the western
enidd of the |i‘.'l:i islane
of Cuorttyhunk, MA, a
farmer rends his crop. He
A LOEs Gl inta the |'\'|||'|-\.|
and hauls wp a cage filled
with oysers. He selects those
thar are ready for the mar
I-c:l_ .|."||_‘| ||_'I-. the others and
their cage sink back o the
warer column, where they
re. will conrin
RéE [0 filrer-
feed on mai-
aral murrs
ents in the
clean, well-
circulating
WATE.
5erh
Garfield has
raised oys-

F &
ISH B Is Aguaculture Part of the Solution?

Ecris of l-ul:!.'l'llllll\. tar the
past thimeen years, He's one
of a small bur growing num-
|_||_'| il ]H_‘I'\-Tlli.' whao |‘||.an|.' that
fish-farming may be one
answer 1o the steep decline
fish and shellfish o be
|_;||_|g|'.| in the -\.I|,'H'|| DRI,
Wiest Eied Pomd on G-
rrhunk 5 an unusual, almest
ideal sive. It has an inler o
;|||: kel | |.l.'|'\-i|;'!'| mixes rhe
pond's water twice a day,
and hrinl'l_}\. In [Ew nuirents
for the oysrers and clams Seth
grows from sceds, which are
voung. fingernail-sized ays-
rers. Because Curyhunk is
ich it |i.\::\.'\-\. Fiadth |:| v priaae nbansd,
the ocean water that sur-
rounds it is pracrically
unpallured, chough |.1|-.'.'ﬁun'
boats can creae probloms,

";qlll ,_J-l:lll”'\. MEnitors
the healeh of the pond
working with local and sare
afficials, and, brom time o
Ligie, W ith
[Several WHO rescarchers
were studying the pond’s
hezalrh lzsr ssmmer. )

Seill, the swccess of his
crop = anything bur cerrain
“A land-based Farmer can
by a Farm and be farming
||||_' mExl .,l,-|_. L osavs Seth

Fire hiulllpi'hl:-

“That farmer could hawve a
field full of lermuce a month
larer, Owsrers take twa to

|||r:\_- YRR 1] Ugall L B i
rity.” In thar time, many
things could go wrong. [n
1991, Hurricane Hob swene
much of the nutrient base
put of West End Pond,
which creared a serious crsis
e the farm

OUACLLTURE 18 AMERK
."‘.l_‘_ll.\_ln.\.||||ull'. ar the |'L|'\lli'|r
growing of fsh, shellfish and
marine planes, it is not et a
big enowgh husiness in this
|_|'.u|||r:| to absarh .1|| hase
thrown out of work by the
fishing crisis. Hank Parker,



A e apel: Claan and lsoléied, Weil End Pond o Cuilyhink
lsland ks Boma b0 the Cuttyhunk Shelifish Taam | lafl). Soth
Giarfleld cheoks on his erop (oonter). Asa Lombard, who works af
tha farm, holds & “japgensss lantesn™ nad used to grow aysders In
different lnveis of the waier colussn [righti,

Aguaculure Progmm Coor
dimacor for the United Sranes

Dreparvment of Agriculture

says that “less than ten per-
cent of U5 fisheries produc
rion comes From ELIaLLs
[are, H'\. Far che |'|il_li_l;¢'\-" L5,
aguacalture crop s cathish
Owysters, salmon, crawfish,
rovur, bairfish and amamen-
I:|| fish Afs alsn .||||'|::|I.|'|I
But he adds, "We're a drop
in the bucker compared ra
srher CounIries.,
For hundreds of
vears, Asia has l=d
the world in agua
citlriire

Hundreds ol years?
[sm'n aqquaculiure a
new field? Moe ar
all. Archacologises
have found shell
heaps lefi thow-
sands of years ago
by coasgal rribes

These peaple kepi
fish and shellfish
they |!.i||'|f.‘|.'|1 alive
|:-_. |'|L||.|||E them in
holding baskers

girg them in
"\.iIIF warer. [hers,
I|||_' _|r|||l|.||-\. Il.'llll!q.l [l
until their capron ate them.

l'oday, science and wech
I'||.-.::l_l|l' are |'|!JII!_-IiI'||_' '.|'||.' 'n.l:\.
Fish and shellfish are :.||||||_'|_‘|
Genetie engincers breed
strains char resist disease.
{Chemisrs  experiment with
Ei

O Walk's [0

EETs Creane
wld the planes

and animals as they grow o

marker size
.'l'I{II: iy |||I|.||r
is alsa being
SEEN 3% @ WAy 1o
Fe-1558 FEs0IRrDEs,
such as heated
water, that are
output by facm
ries. Farmers can
re-igse warer and
AuErIEnt re-
BOLTCES Vi aua
culture as well,
:"'H.l-l'\-\. Hank Mark-
er: “There is
clearly an ndus-
trial meed for a
‘whale  earth’
philosophy o
happen. Aqua
culrure iz an
alre

TATINE, &

Wy O CApLurc
il'.il PEUSC WL FTLgne wiher
wise he wasne,”

With the worldwide decline
in wild fish smocks the nead
|.I"'| now wWaves o raiss l_|||."||_'
IMipHManE Profein sources is
|'\'|a.|:-r:|l 1 &l

Drale Leavier, a biologist
whio works as a fisheries and
aguaculrure specialist in the
WHO Sea Gram [rrogram,

1§ WEing u_||::|,,|_|||_||-q,' L
replenish wild stocks of =ea
scallops. Scallops are raised
from L] in & hascherv an
Martha's 'l."||r_-_..|r|_| Crale andd
others are taking the baby

scallops inma the acean, w a

|.':|!FI||:'I|.'I\.| area.  We ll see
I\.v.:"|:|': L;|||| of Ferurm we ;|_'I'|
From chat,” he say=.

Restocking scallops is
tricky, “They are inrevesting
animals,” svs Diade, “beciuse
they're mobile. They move
all aver the place. They ook
like burcertlies, I.dLl..'lf: It
with ach walve clag Yinii
can’t just put them on the
bottom and expect them o
bee there a year laer.”

|':I.Il:'. 1 former |.|'|hf'll'l.:ll.
i cammitted to aguaculture
Bt bee's caunsous.  “Aqguacul
rure is very popular right ar

thie e, he savs, ©A lar
af people are erying 1o sell it
as being the saviour of the
fishing indusrry,” Perhsps in
timie the i|||||_|-.lll. will |||_' |'\-|!_'
enough to try o solve fish-
eries prablems.

EA i
Still. operations like Seth

bytel,
Garfield's send a2 mezsage of

"||||'\.' Each s

EWE i,
Seth motors through Cusey
nunk Harbor, selling shell

fish 1o oa 4 and

o ek

cijoving the sunser. By
adding a mse of just-harves:
ed seatomd o the Flll.'.'l.'.l.r:'.- o
a bsemarifil Aual, and a |":a|:,'|'.
BTN, = Al [z lae-
wand a mesage of conserva-
tion. For withour the clean
acaters in which hizs avarers
grow, a tasty aspect of thae
moment's pleasure would
not be possihle
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