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The Sargasso Sea 

It is comntonly supposed that this area of the Atlantic is so thick 

with seaweed that ships cannot penetrate it. Although it is indeed 

strewn with floating Sargassum, it is actually a biological desert 

For more than four centuries the 
Sargasso Sea has been wrapped in 
a legend which has frightened 

mariners and still fascinates armchair 
travelers. The seaweed to which the sea 
owes its name has always given it an 
aura of uniqueness and mystery. Early 
voyagers in it pictured the sea as a vast, 
impenetrable mass of floating vegetation 
in which hapless ships might become 
imprisoned with no hope of ever escap
ing. The legend still lives. As recently as 
1952 Alain Bombard, the French physi
cian who crossed the Atlantic alone in a 
life raft, carefully plotted his course to 
avoid the Sargasso Sea, because, as he 
said: "The whole area has always been 
a major navigational hazard, a terrible 
trap, where plant filaments and seaweed 
grip vessels in an unbreakable net." 

Ship captains who regularly cruise to 
Bermuda, which lies in the middle of this 
sea, must smile at such accounts. Yet the 
Sargasso Sea remains an intensely inter
esting body of water, in many ways more 
interesting than the romantic but mis
taken legends about it. Generations of 
scientists have sailed forth to study it, 
and the Sea has rewarded them with 
many unexpected discoveries. Most un
expected of all is the paradox that the 
Sargasso's masses of seaweed hide a bio
logical wasteland. Contrary to what the 
floating vegetation might suggest, the 
Sargasso Sea is not a jungle teeming 
with life but one of the great oceanic 
deserts of the earth. 

Christopher Columbus noticed the un
usual plant life of these western waters 
on his first voyage across the Atlantic in 
1492. He began to encounter floating 
seaweed not far west of the Azores, and 
by the time he reached mid-ocean there 
was "such an abundance of weeds that 
the ocean seemed to be covered with 
them." When the ship was becalmed for 
three days, his men grew alarmed, for 
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they feared that the masses of vegeta
tion covered coastal waters with sub
merged rocks and reefs-little realizing 
that the ocean bottom lay nearly three 
miles below them. 

Columbus described the weeds in 
some detail in his log, and later explor
ers brought back further tales of these 
strange waters. Portuguese sailors gave 
the sea its name: air bladders on the 
floating seaweed reminded them of small 
grapes at home which they knew as 
"salgazo." Through the centuries the 
legend grew, as ship captains traveling 
between the Old World and the New 
reported encounters with the greatest 
accumulations of weeds they had ever 
seen. The legend became so firmly estab
lished that in 1897 the Sargasso Sea was 
described by the Chambers' Journal for 
Populm' Literature, Science and Alts in 
these terms: "It seems doubtful whether 
a sailing vessel would be able to cut her 
way into the thick network of weeds 
even with a strong wind behind her. 
With regard to a steamer, no prudent 
skipper is ever likely to make the at
tempt, for it certainly will not be long 
before the tangling weeds would alto
gether choke up his screw arid render it 
useless." 

When William Beebe sailed on the 
much-heralded expedition of the 

Arcturus in 1925, the reading public was 
keyed up by lurid predictions of sea 
monsters that would be found in the 
great weed beds of the Sargasso. The 
expedition was an unbelievable disap
pointment. Not only was there a total 
absence of sea monsters, but in all the 
area of the Sargasso Sea over which he 
voyaged Beebe could find no patches of 
seaweed larger than a man's head! 

Beebe was unlucky. The Sargasso Sea 
is rarely as barren as he found it along 
his route. Nonetheless scientists have 

known for a century that its reputation 
is greatly exaggerated. It is doubtful that 
the Sargasso's weed masses are ever 
dense enough to impede the progress of 
even the smallest vessel. And indeed the 
floating Sargassum, though intriguing 
enough in its own right, is no more than 
a surface outcrop of a great oceanic phe
nomenon. 

What exactly is the Sargasso Sea? The 
scientific study of this huge sea without 
shores began with attempts to define its 
borders by charting the extent of the sea
weed. In 188 1 the German scientist 
O. Krummel analyzed the reports of Ger
man sea captains, who for many years 
had been required to record their ob
servations of drifting weeds in the At
lantic. He concluded that the Sargasso 
Sea covered an area of some 1,720,000 
square miles-an area elliptical in shape 
and extending from the mid-Atlantic to 
near the North American coast. 

In 1923 a Danish botanist, O. Winge, 
made a second attempt at the same prob
lem. He had the advantage of informa
tion on regular collections of seaweed 
made with net tows by Danish ships 
plying the AtlantiC, which gave more 
systematic data than the estimates of the 
German sea captains. Winge decided 
that the Sargasso Sea was considerably 
bigger than Krummel had pictured it. He 
placed its eastern boundary near the 
Azores (at exactly the point where Co
lumbus had located the first weed 
masses) and its southern boundary 
somewhere near the West Indies. The 
western and northern borders of the 
weed area, he found, shifted consider
ably from season to season; this he at
tributed to changing weather conditions. 

In the 1930s and 1940s oceanographers 
made an altogether different ap

proach to defining the Sargasso Sea. 
Columbus O'Donnell Iselin, then direc-
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tor of the Woods Hole Oceanographic 
Institution, pointed out that the circular 
system of currents in the North Atlantic 
Ocean would outline the boundaries of 
the Sargasso Sea more definitely than 
drifting seaweed could. These currents 
are the Gulf Stream and North Atlantic 
Current on the western and northern 
sides, the Canaries Current on the east
ern side, and on the south the slow move
ment of water parallel to the equator 
which is known as the North Equatorial 
Drift. This ring of currents encloses a 
great eddy, some two million square 
miles in area, which rotates slowly clock
wise under the influence of the earth's 
rotation. Detailed studies have now 
made clear that this eddy of surface wa
ter is the Sargasso Sea. 

Because of variations in the currents, 
the borders of the Sea are not constant 
or sharply defined. The Gulf Stream 
shifts and meanders, hence it is small 
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wonder that Winge found the weed 
boundaries shifting in this region. On 
the south the equatorial drift also 
changes position from season to season. 
And on the east the Canaries Current is 
so weak and diffuse that it can barely be 
detected, much less provide a barrier to 
the movement of water or seaweed. 

We must therefore look below the 
surface to get a clearer picture of the 
Sargasso Sea. When we do, we find that 
temperature measurements mark out a 
distinct, clearly defined body of water. 
The Sargasso Sea is a huge lens of warm 
water, separated from the colder layers 
below by a zone of sharply changing 
temperature. 

It is lens-shaped because the rotation 
of the eddy piles up water at the center 
(where the sea surface is about two feet 
higher than at the outer edges). At its 
deepest the layer that defines the Sar
gasso Sea goes down no more than about 
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3,000 feet. In other words, the Sea 
proper is a shallow body of fairly homo
geneous water lying upon an ocean 
whose total depth is roughly five times 
as great as this layer. Tracing the borders 
of the lens by temperature measure
ments, oceanographers find it is bounded 
on the west and north by the Gulf 
Stream and North Atlantic Current, on 
the south by the equatorial drift and on 
the east roughly by a line which runs 
along the submerged mountain ridge in 
the middle Atlantic. The Sargasso's sea
weed drifts almost 1,000 miles farther 
east, but from a hydrographic point of 
view the lens of water that defines the 
Sea ends here. 

What makes the Sea's weeds collect 
in masses? Most commonly they lie in 
long parallel bands, sometimes stretch
ing as far as the eye can see. Some of 
these formations undoubtedly are due 
to the major current systems, piling 
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CIRCULAR SYSTEM of currents in the North Atlantic outline 

the Sargasso Sea. The darker shading represents the Sea as charted 

by O. Kriimmel on the distribntion of Sargassum. The lighter 

shading indicates a similar attempt made by the botanist O. Winge. 
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bands of weeds along the lines where 
water masses of different densities con
verge. But winds also can produce them. 
Winge reasoned that such bands might 
grow by accumulation as weeds sailed 
before the wind, picking up more and 
more weeds in their wake. However, the 
physicist Irving Langmuir, on a voyage 
across the Atlantic in 1927, noticed that 
when the wind veered about at right 

angles to its former direction, the sea
weed bands re-formed in the new di
rec�ion within 20 minutes. Since mere 
cohesion could not explain this rapid re
orientation of weed streamers, Langmuir 
suggested that shifts in the flow of water, 
rather than the wind itself, must be re
sponsible for the formation of the bands. 
He later demonstrated experimentally 
that the action of wind over open fetches 

of water produces counter-rotating ed
dies, and that between such eddies there 
are bands of sinking water where float
ing weeds would collect. 

T he Sarg�sso w�eds thems�lves raise 
many mterestmg questIOns. The 

most intensive study of them was carried 
out between 1932 and 1935 by Albert E. 
Parr, then director of the Bingham 

SARGASSUM FLUITANS, one of perhaps eight species of the 

weed, was collected in Ihe Sargasso Sea by Albert E. Parr, then 

at the Bingham Oceanographic Laboralory at Yale University 

and now director of the American Museum of Natural Hislory. 
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BUSINESS IN MOTION 

Copper tube is used for hot and cold water lines, 
radiant panel heating, drainage lines, and to carry 
fuel or lubricants in automobiles and machine tools. 
Those are some of the conventional applications. How
ever, during the last few years a new market has 
developed for this tube. You might like to hear about 
it. It is in pneumatic or hydraulic recording and con
trol systems. One end of the tube'is located at the 
point where temperature or pressure must be ob
served, and the other end is connected with a dial, a 
recording device, or an automatic controller. The tube 
may be filled with air, an inert gas such as nitrogen, 
or a fluid. The tube has the 
great advantage that it carries 
no electricity, and thus can be 
installed in places where a spark 
might cause an explosion, as in 
a plant handling combustible 
gases or chemicals. 

Originally the idea of using 
copper tube for this purpose 
was carried out by running sep
arate lengths of bare tube from 
the originating points to the 
panel board. This meant con
siderable care in installation, 
and it was also necessary to run 
the tube where it would not be subject to mechanical 
damage, or to protect it otherwise. Then a new devel
opment appeared: cabled tube. A way was found to 
put as many as 19 quarter-inch copper tubes in a 
single armored cable, so that instead of rigging 19 
separate runs of tube, just one cable is run, the tubes 
being fanned out at each end as required. Installation 
time is cut markedly, and the armor provides self
protection. Cable runs as long as 1,000 feet are pos
sible without joints. The tubes are color-coded. 

Just to give you an idea of the usefulness of tubes 
in cables, here are a few of the applications in the 

plant of just one public utility: boiler temperatures, 
main and reheat steam pressure, boiler feed and con
densate pump pressure, condensate temperature, fuel 
oil and gas pressures, liquid levels, tide level, boiler 
drum water level, control of fuel feed, draft dampers, 
and numerous other controls. 

This is a fast-growing use for copper tube, and 
while it will not match the demand for tube in com
mercial structures and private homes, nevertheless it 
is an important subject for industry and instrumenta
tion engineers. In fact, a couple of years ago we 
thought that cabled tube had enough news interest 

to justify running an advertise
ment about it. Revere does not 
make cabled tube, but a Revere 
customer does, so we reported 
the matter as a service to in
dustry. Mail began to arrive 
immediately, asking for further 
information. It is still pouring 
in, as the result of a second ad
vertisement on the subject, ap
pearing less than a year ago. 
American business certainly 
watches the advertisements for 
news it can use. 

This is an example of imagina
tion applied to a product that literally is as old as 
the pyramids. We have said in the past that "copper 
is the metal of invention," because it is so adaptable 
to man's genius. But there are many other materials, 
not merely metals, but such substances as glass, 
wood, plastics, fabrics and fibres, that also respond 
to an inspired touch. Why not get in touch with your 
suppliers, and let them know your problems? Perhaps 
they can arrive at a new way to use an old product, 
or even develop something new to solve an old prob
lem. Just let it be known what you need, and watch 
people respond 1 

REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 

Executive Offices: 230 Park Avenue, New York 17, N. Y. 

101 

© 1955 SCIENTIFIC AMERICAN, INC

This content downloaded from 
������������128.128.197.45 on Tue, 13 Aug 2019 11:18:52 UTC������������� 

All use subject to https://about.jstor.org/terms



This content downloaded from 
������������128.128.197.45 on Tue, 13 Aug 2019 11:18:52 UTC������������� 

All use subject to https://about.jstor.org/terms



Hughes-equipped T·29 ""
flying 

laboratory" for systems evaluation. 

Flight evaluation of advanced interceptor electronic system uses unique approach. 

T-29 

��INTERCEPTOR" 

THE DEVELOPMENT OF AIRBORNE 

ELECTRONIC SYSTEMS REQUIRES 

THOROUGH FLIGHT EVALUATION OF 

BREADBOARD AND PROTOTYPE EQUIPMENT 

PRIOR TO FINAL DESIGN. AT HUGHES, 

SYSTEMS FOR INTERCEPTORS ARE FIRST 

"rESTED IN "FLYING LABORATORIES" IN 

WHICH THE EQUIPMENT IS READILY 

ACCESSIBLE TO SYSTEMS TEST ENGINEERS. 

One interesting problem recently confront
ing Hughes engineers was that of evaluating 
the requirements imposed upon the pilot of 
a high-speed one-man interceptor. This arose 
in the development of a new integrated elec
tronic system to control several phases of an 
all-weather interceptor's flight. Because of 
the great importance of providing the pilot 
with the optimum design and arrangement 
of displays and controls, it became necessary 
to determine accurately the pilot's work load 
during flight, and the human factors that 
affect his ability to carry out his task. 

The solution was to install a complete 
mock-up of the actual interceptor cockpit in 
a large T -29 aircraft in which a breadboard 
model of the system was being tested. From 
this cockpit a test pilot can simultaneously 
operate the electronic system and fly the 
T -29, performing all the functions of an in
terceptor pilot. Systems test engineers and 
psychologists analyze his problems and his 
performance, and adapt the cockpit design 
to the natural abilities of the human pilot. 
The result will be a much better "fit" of pilot 
and electronic system prior to final flight 
testing in the tactical interceptor. 

SYSTEMS ENGINEERS 

Required are engineers with a basic interest 
in the system concept, who have the ability 
to develop new evaluation techniques and 
conduct highly controlled tests. They should 
be able to resolve complex circuitry prob
lems, and have sufficient resourcefulness and 
follow-through to carry a difficult program 
to its ultimate goal. 

Convair F·I02 

Scientific Staff Relations 

HUGHES 
RESEARCH AND DEVELOPMENT LABORATORIES 

Culver City, Los Angeles County, California 
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How To Get Things Done 
Better And Faster 

BOARD MASTER VISUAL CONTROL 
* Gives Graphic Picture-Saves Time, Saves 

Money, Prevents Errors 
* Simple to operate-Type or Write on 

Cards, Snap in Grooves 
* Ideal for Production, Traffic, Inventory, 

Scheduling, Sales, Etc. 
* Made of Metal Compact and Attractive. 

Over 60,000 in Use. 

Ful! price $ 49 so with cards 

I FREE I 24-PAGE BOOKLET NO. C-300 

Without Obligation 

Write for Your Copy Today 

GRAPHIC SYSTEMS 
55 West 42nd Street _ New York 36. N. Y. 

Here/s why 
RULON solves 

bearing problems 
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RULON is a unique new oil-free 
bearing material for light loads. 
Developed through original basic 
research on friction, Rulon never 
requires lubrication because very 
low friction coefficient is inherent. 
Excellent abrasion resistance. 
Chemically inert, extremely resist
ant to chemical corrosion. Zero 
water absorption. Operates without 
distortion submerged in water and 
most acid or alkali solutions. Ex
ceptional anti·hesiveness, cannot 
accumulate dust, dirt, air-borne 
sediment. Readily sterilized, resists 
temperature extremes - 1000P to 
over 400oP. Special electrical prop
erties adapt it to electro-mechani
cal applications. Supplied in any 
form, completely finished or for 
machining in your own plant. Al
ready used in widely varied appli
cations, but potential largely un
tapped - Rulon may solve your 
problem. 20 Data Sheets available 
giving special properties, case his
tories, all details. Request without 
obligation. 

DIXON CORPORATION 
Bristol, Rhode Island 

Advertisement 

PLAN VIEW of the same Atlantic temperature structure again outlines the Sargasso Sea. 

Here the contours represent the depth in meters at which 10 degrees C. is encountered. 

living 'an independent life in the Sea 
where it is found. It has a healthy color 
and shows new leaves and vigorous 
young shoots. For this reason and be
cause of the absence of sexual fruiting 
bodies in the prevailing species, many 
oceanographers now favor the theory 
that the great bulk of the seaweed in the 
Sargasso Sea is native to the Sea itself. 
Its forebears may originally have come 
from beds on the bottom, but it has now 
evolved the ability to live a free, floating 
existence on the surface of the Sea. It 
can reproduce vegetatively-that is to 
say, by putting forth shoots which even
tually break off as new plants. 

Seaweed is not the only plant life in 
the Sargasso Sea. Like other seas it 

contains a subsurface floating popula
tion of the microscopic plants known as 
plankton. This material bulks much 
larger than the seaweed: estimates of 
the plankton production in the Sargasso 
range from 10 million to 100 million tons 
per day. Such a figure may seem huge, 
but it is small when one considers the 
vastness of the Sargasso. It amounts to 
something of the order of five hun-

dredths of a gram of organic carbon per 
day for each square yard of the Sea's 
surface. 

The Danish botanist Einer Steemann 
Nielsen, during a recent cruise of the re
search ship Galathea, made sample 
measurements of the plankton produc
tion in all the major oceans of the world. 
He found that the Sargasso Sea had the 
poorest production rate of all-only 
about one third of the average. 

Here is the odd paradox. In spite of 
its show of life on the surface, the Sar
gasso Sea is in reality the most barren 
of waters. Alain Bombard was not far 
wrong when he wrote of the Sargasso 
as "a great dead expanse." The best evi
dence of its low biological content is the 
extreme clarity of its dark-blue waters. 

There is a possibility that below the 
top 100 feet these clear waters, where 
sunlight can penetrate for an unusual 
distance, may contain more plant life 
than appears near the surface. But even 
allowing for this possibility, there can be 
no doubt that volume for volume the 
Sargasso Sea is the clearest, purest and 
biologically poorest ocean water ever 
studied, 
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C-123 TURBO-JET 
COMBINATION 
PROVES OUTSTANDING 

MISSION: Combat Test Problem 

WEIGHT: 13,000 Ibs. Overload 

TAKEOFF CONDITION: Power Failure 

RESULTS: Successful 

In a recent test for the U. S. Air Force, the Fairchild C-123 
proved the value of thrust assist in meeting emergency single 
engine conditions! 

A C-123 was equipped with two Fairchild J-44 jet engines 
and loaded to achieve gross weight of 66,742 pounds-
13,000 pounds overload. 

During takeoff and climb, both jets were operated to pro
vide 2,000 pounds continuous thrust in addition to the 
two piston engines. At 2,708 feet, wheels were off the 
ground, and a moment later at a speed of 122 knots, one 
'propeller was feathered! 

From this takeoff position, the C-123 climbed out at 500 
feet per minute - proving again its big job capability and 

assault versatility, heightened by jet augmentation to give 
extra power and extra safety in any emergency. 

A Division of Fairchild Engine and Airplane Corporation 

H-ILD 
RSTOWN, MARYLAND 
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A colorful need . . . a colorful 
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plastic 

When the need is for color - any conceivable color -

you'll always find Tenite plastics among the first materials 

considered. 

For example, Tenite Butyrate is useo. for the new color 

telephones being made by Western Electric Company for 

the Bell Telephone System. 

This Eastman plastic offers all the properties needed. In 

Tenite, an unlimited range of colors is available - durable 

colors that won't chip, peel or wear off. And tough Tenite 

Butyrate more than meets the mechanical requirements 

for strength, impact resistance and dimensional stability. 

One of the lightest of plastics, Tenite Butyrate means a 

telephone that is almost featherweight, while its low heat 

conductivity makes it pleasantly warm to the touch. 

Tenite Butyrate stands up well in use, too. It is practically 

unbreakable and does not corrode. 

Use of this Tenite plastic also means important produc

tion economies. These telephones are molded at exception

ally fast speeds. The Tenite Butyrate parts come from the 

molds with smooth, hard surfaces and natural high luster. 

Does this use of Tenite Butyrate suggest a solution to one of your own 

material selection problems? We will be glad to help you or your molder 

evaluate Tenite Acetate, Tenite Butyrate or Tenite Polyethylene. These 

versatile, colorful Eastman plastics may improve the appearance, the per

formance, or the life of some product you make, while cutting its cost. For 

more information, write EASTMAN CHEMICAL PRODUCTS, INC., subsidiary 

of Eastman Kodak Company, KINGSPORT, TENNESSEE. 

ACETATE · BUTYRATE ' POLYETHYLENE 
plastics by Eastman 
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