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N atural Resources of the Sea

Louis S. K o rn ick e r

O f f i c e  o f  N a v a l  R e s e a r c h  
C h i c a g o ,  I l l i n o i s

The oceans  cover  about 71 p e rc e n t  of the e a r t h ’s su r fa ce ,  yet in 
many r e s p e c t s  we know l e s s  about th is  “ inner  sp a c e ”  than we do about 
ou te r  space .  O ur ev e r-expand ing  economy and exploding w orld  population 
lends an in c re as in g  u rgency  to the developm ent of the oceans  as  a so u rce  
of m in e ra ls ,  fuels ,  and p ro te in  foods. A b r ie f  look at the ocean r e v e a ls  
tha t it is  t ru ly  a s to reh o u se ,  for d isso lved  in a cubic m ile  of s e a  w a te r  is  
an average  of 165,000 s h o r t  tons of chem ica ls  in the fo rm  of s a l t s ,  b e ­
s ides  the many thousands of sp e c ie s  of p lan ts  and an im als  tha t l ive and 
die within its  bounds. And the s t r a t a u n d e r  the s e a s  contain  an e s t im a ted  
40 p e rc en t  of the w o rld ’s tota l oil r e s e r v e s .  The c o m m e rc ia l  application  
of sc ien t if ic  r e s u l t s  will eventually  lead  to developm ent of the s e a ’s 
n a tu ra l  r e s o u r c e s  so that they will prov ide m ax im um  benefit  to mankind. 
Toward th is  end, the Navy p lays  a la rg e  ro le  in the developm ent of the 
m a r in e  s c ie n c e s  in the United S ta tes .

ONR AND THE SEA’S NATURAL RESOURCES

The Office of Naval R e s e a rc h  has  supported ,  and is  c u r r e n t ly  su p ­
porting ,  sy s te m a t ic ,  sc ien t if ic  s tud ies  and s u rv e y s  of the ocean  f lo o rs  
and the collection ,  p rep a ra t io n ,  and d is sem in a t io n  of da ta  concern ing  the 
ch e m is t ry ,  biology, physics ,  and geology o f t h e s e a s . l t  is a lso  s t im u la t ­
ing oceanograph ic  s tud ies  that both d i re c t ly  and ind irec tly  enhance the 
developm ent and u ti l iza tion  of m a r in e  r e s o u r c e s .  The lo n g -ra n g e  p r o ­
g ra m  fo r  oceanograph ic  r e s e a r c h  developed and p ro jec ted  by the Chief 
of Naval R e se a rc h ,  D epa r tm en t  of the Navy, and approved by the Chief of 
Naval O p e ra t io n s—known as P ro je c t  TENOC (TEN y e a r s  of O c e a n o g ­
raphy)—will advance oceanography on al l  sc ien t i f ic  f ron ts  and should 
lead  to a  doubling of r e s e a r c h  effo rts  in the study of the oceans  dur ing  
the next ten  y e a r s .

O c e an o g rap h e rs  will be g rea t ly  a s s i s te d  in obtaining in form ation  
in the f ields of m a r in e  sc ience  by the e s tab l ish m e n t  of the National 
Oceanographic  Data C en te r  in Washington, D. C., th is  p a s t  J a n u a ry  
(NavResRev, Feb. 1961). The C en te r  is  o p e ra ted  by the Navy Hydro- 
g raph ic  Office and is jointly  supported  by the Office of Naval R e s e a rc h  
and se v e ra l  o the r  governm ent agencies  in te re s te d  in the sub ject .  Until 
now, oceanograph ic  da ta  have been widely d i s p e r s e d  and could be a s ­
sem bled  and u sed  by o c e an o g rap h e rs  only af te r  cons iderab le  effort  and 
consumption of t im e.  The C en te r  will a s se m b le ,  p r e p a re ,  and d i s s e m i ­
nate sc ien t if ic  and techn ica l  oceanograph ic  and c losely  r e la te d  data.

The Office of Naval R e se a rc h  has  a lso  been  a le a d e r  in sponso r ing  
the developm ent and acquis i t ion  of new and im proved  r e s e a r c h  in s t r u ­
m en ts ,  dev ices ,  and techniques fo r  oceanograph ic  r e s e a r c h .  A s p e c ­
ta c u la r  r e s u l t  of th is  effort  was the r e c o rd - b re a k in g  dive of the
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bathyscaph TRIESTE, o pera ted  by the U. S. Navy E le c t ro n ic s  Labora to ry ,  
to the bottom of the C hallenger  Deep in the M arianas  T rench  on 
23 J a n u a ry  1960.

Today, exploita tion of the s e a  is concen tra ted  along the continental 
she lves ,  which constitu te  le s s  than eight percen t of the m a r in e  a r e a  of 
the ea r th .  B order ing  the continents,  these  shallow zones vary  in width 
f rom  a f rac tion  of a mile  to hundreds of m iles .  The w idest shelf, 
o cc u r r in g  along the A rc t ic  coas t  of E urope ,  is 750 m ile s  in width; the 
average  shelf  width is 42 m iles .  A few c o a s t l in e s—such a s  n o r th e rn  
Chile, the north coast of South A m eric a ,  and m ost of the P ac if ic  coast 
of the United S ta te s —lack she lves .  The floor of the ave rag e  she lf  s lopes  
se aw ard  at about 10 feet p e r  m ile  until it r e a c h e s  a depth of about 600 
feet (100 fathoms). At this point,  known as  the ou te r  edge, the shelf  
usua lly  s t a r t s  to slope off much m ore  rapidly, fo rm ing  what is  known a s  
the continental slope. This slope then rapidly  d rops  away to m e rg e  with 
the f lo o rs  of the deep ocean b as in s ,  so m e t im es  m ore  than two m ile s  
below the su r fa c e  of the sea .

MINERAL RESOURCES OF THE SEA FLOOR

As the continental she lves  a r e  m o re  o r  l e s s  u n d e rw a te r  ex tens ions  
of the continents,  the m in e ra l  r e s o u r c e s  of the she lf  a r e a  a r e  s im i la r  
to those found on the enjoining land. M in e ra ls  re c o v e re d  f rom  the shelf  
include oil and gas , su lfu r ,  iron ,  and coal.  The p ro b lem s  involved in 
developing the m in e ra l  r e s o u r c e s  of the she lf  a re  p r inc ipa lly  economic. 
The cost of co n t inen ta l-she lf  pe t ro leum  opera t ions ,  for exam ple ,  ran g e s  
f rom  two to ten  t im e s  m ore  than that for equivalent o p e ra t io n s  on land. 
P ro c e d u r e s  a re  made difficult by the w a te r  cover ,  but rapidly  advancing 
technology is  overcom ing  m ost p ro b lem s.

Oil and Gas

F ro m  the s tandpoint of econom ics ,  oil  and gas  a re  the m ost  im p o r ­
tant m in e ra ls  produced  from  the continental shelf.  Today, the m a jo r  
p roduction  of oil and gas from  the she lf  a r e a s  of the W e s te rn  H em i­
sp h e re  is confined la rg e ly  to the Gulf of Mexico and the P ac if ic  Ocean 
off the C a liforn ia  coast,  although the con tinen ta l-she lf  a r e a s  of the 
Caribbean  Sea, South A m erica ,  and A laska se e m  ce r ta in  to becom e in­
creas ing ly  im portan t  in the w orld  economy whenever im proved  tech ­
nology d e c r e a s e s  the cos t  of opera tion .

Sulfur

Sulfur ranks  second to oil and gas as a potentia l m in e ra l  of the 
shelf  a r e a  in the w es te rn  p a r t  of the Gulf of Mexico. The su lfur ,  o c c u r ­
ring in the cap rock  of som e of the s a l t  domes underly ing  the she lf  
s e d im e n ts  off the Louis iana coast,  is expected  to be developed in the 
fo re seeab le  fu ture .

Iron O re

Iron o re  is a lready  being mined from  under  the inner edge of the 
continental she lf  off Bell Island, Newfoundland, w here  it is  rem oved 
through shafts  witli en t ra n ce s  on the land. R e se rv e s  of o re  available
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within a f iv e -m ile  r ad iu s  of Bell  Is land  a r e  e s t im a te d  at th re e  and one- 
half  bill ion  tons; o the r  b ill ions of tons a r e  p r e s e n t  but a r e  not a s  read i ly  
available .

Coal

Coal that c ro p s  out along the coas t  and extends se a w a rd  o c c u r s  
along the e a s t e r n  s ide  of V ancouver Island, B r i t i s h  Columbia; in ce n tra l  
and sou the rn  Chile; in the e a s t e r n  and w e s te rn  p a r t s  of Cape B re ton  
Island, Nova Scotia; and e l sew h e re .  The Sydney coa lf ie ld ,  in the e a s t e r n  
p a r t  of Cape B re ton  Island, contains e s t im a te d  r e s e r v e s  to ta ling  m o re  
than  two billion to n s—enough to support  about 180 y e a r s  of mining.

Phosphate

P hosphori te  dep o s i ts  o c c u r r in g  on bank tops, she lves ,  and o ther  
high a r e a s  off the Califo rn ia  coas t  have been  e s t im a te d  at one b ill ion 
tons—about 70 t im e s  the to ta l y ea r ly  production  of th is  m a te r i a l  in the 
United S ta tes .  P h o sp h a te -b e a r in g  ro ck s  on the she lf  along the w e s te rn  
coas t  of F lo r id a  and off the Califo rn ia  coast,  however, w ill a s su m e  
im por tance  only a f te r  depletion  of the land  r e s e r v e s ,  fo r  the phosphorus  
p e r o x id e  (P 2O 5 ) content of m a r in e  depos i ts  is  gene ra lly  much lo w er  than 
d epos its  now being m ined  on land.

M anganese

The only m in e r a l  in the deep oceans that m ight p rove  to be  econom ­
ically  r e c o v e ra b le  in the fo re se e a b le  fu tu re  is  m anganese ,  which o c c u r s  
in nodules, so m e having d ia m e te r s  of 10 cm o r  m o re .  T hese  nodules, 
which a lso  contain  t r a c e s  of copper,  nickel,  and cobalt, a r e  widely d i s ­
tr ibu ted  in the deep  oceans ,  e sp ec ia l ly  in the South P ac i f ic  and Indian 
O ceans.  The high m anganese  dioxide content of the nodules (about 29 
p e rc e n t  Mn0 2 ) m ak es  them  a valuable po ten tia l  m anganese  so u rc e .

MINERAL RESOURCES OF SEA WATER

The oceans of the w orld  r e p r e s e n t  a s to reh o u se  of about 50 t r i l l io n  
tons of d isso lved  m a te r ia l .  N inety-nine p e rc e n t  of the d isso lved  m a te r ia l  
co n s is ts  of eight e lem en ts :  sodium, ch lorine ,  su lfu r ,  m agnesium , 
ca lc ium , p o ta ss ium , carbon, and b rom ine .  The rem a in in g  one p e rc e n t  
is  thought to include at l e a s t  a t r a c e  of all o the r  n a tu ra l ly  o c c u r r in g  
e lem en ts .  Of the p r inc ipa l  ch e m ic a ls ,  com m on sa lt ,  m agnes ium , and 
b ro m in e  a r e  c u r re n t ly  being  p roduced  f ro m  se a  w ate r .

Salt

About 80 p e rc e n t  of the d isso lved  s a l t s  in s e a  w ate r  is  com posed  of 
com mon sa l t  (sodium chlo ride  o r  NaCl). T h is ,  along with o th e r  le s s  
com mon s a l t s —such a s  p o ta ss iu m  ch loride  (KC1) and gypsum  (CaSC>4 )— 
is obta ined by the s o la r  evapora tion  of se a  w a te r  f ro m  wide, shallow 
b as in s .  M ore than  one m illion  tons of s a l t  a r e  p roduced  annually  by th is  
method in c e r ta in  p a r t s  of Califo rn ia  which have the w arm ,  d ry  c l im a te  
n e c e s s a r y  for  the s o la r - e v a p o ra t io n  m ethod  to  be operab le .  Continental 
sa l ine  depos its ,  such  a s  ro ck  s a l t  found in m in e s  and the s a l t  obtained
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from  w ells  and s a l t  lakes ,  is believed  to r e p r e s e n t  the rem nan ts  of 
continental flooding by ancient s e a s .

B rom ine

At p re se n t ,  undiluted se a  w a te r—which contains an average  of 0.2 
p e rc e n t  b ro m in e —is the so u rce  of 80 p e rc e n t  of the b rom ine  production 
in the United S ta tes .  This  m eans  that, s ince  308,000 tons of b rom ine  a re  
contained in a cubic m ile  of s e a w a te r ,  nea r ly  2 0 ,0 0 0  tons of w a te r  m ust 
be p ro c e s se d  in o r d e r  to s e c u r e  one ton of b rom ine  (F igu re  1). B r ines  
and s a l t  lakes s e rv e  as  additional so u rc e s  of b rom ine  in the United 
S tates; in E urope ,  b rom ine  is obta ined f rom  so lid  sa l t  beds.

BROM INE L A D E N  A IR

SULPHUR
DIOXIDE CHLORINEW ATERCHLORINE BR O M INE VAPOR

CONDENSOR

BLOWING
OUT

TOW ER

STEAM ING
OUT

TOWER

ABSORPTION
TOW ER

A IR BROMINESTEAM

HYDROBROMIC

SEA
WATER

SO LUTIO N

F i g u r e  1 - T he  c h e m i c a l  p r o c e s s  u s e d  b y  Dow C h e m i c a l  C o m p a n y  to 
r e c o v e r  b r o m i n e  f r o m  s e a  w a t e r .  ( C o u r t e s y  o f  Dow C h e m i c a l  Co . )

M agnesium

The en t ire  United States production  of v irg in  m agnesium  is e x ­
t r a c te d  f rom  s e a  w ate r ,  which contains an e s t im a ted  s ix  m il lion  tons 
p e r  cubic m ile .  The r e c o v e ry  p r o c e s s  now in use  e x t r a c t s  85 to 90 
p e rc e n t  of the m agnesium . By use  of th is  method, the Dow Chemical 
Company p lan t at F re e p o r t ,  Texas ,  is capable of p roducing  170 m illion  
pounds of m agnes ium  p e r  y e a r  (F ig u res  2 and 3). S m a l l e r - s c a l e  e x t r a c ­
tion of m agnes ium  is taking p lace  at M oss Landing, M onterey  Bay, 
California .

BIOLOGICAL RESOURCES 

F ish

F ish  a r e  the m os t im por tan t  of all the b iological r e s o u r c e s  of the 
sea .  Up to now ichthyologis ts  have co l lec ted  and nam ed m o re  than 
25,000 spe c ie s ,  which have been p laced  in th ree  o r  four hundred 
fam il ies ,  but the g rea t  m a jo r i ty  of c o m m e rc ia l  sp e c ie s  a re  in le s s  than
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O y ste r Shells
I a - ' V ' —- 

to  l im e  precipi!

C o n v erte d  to  M agnesium  C hloride 
By A dd ition  of H ydrochloric Acid

C hlorine G o s

O ceo n  W o ferp ito te d  M ognesium  H ydro te

uc v o p o ro to rs

” = __ E lectrolytic Cells ^

R etu rned  to  Process os  H ydrochloric A cid

M ognesium Ingot

F i g u r e  2 - T h e  c h e m i c a l  p r o c e s s  u s e d  b y  Dow C h e m i c a l  C o m p a n y  to 
r e c o v e r  m a g n e s i u m  f r o m  s e a  w a t e r .  ( C o u r t e s y  o f  Dow C h e m i c a l  Co .  )

F i g u r e  3 -  M a g n e s i u m  h y d r a t e  i s  p r e c i p i t a t e d  i n  t h e s e  t a n k s  b y  t he  
a d d i t i o n  o f  l i m e  o r  c a u s t i c  to  s e a  w a t e r  i n  t he  Dow C h e m i c a l  C o m p a n y  
f a c i l i t i e s  i n  F r e e p o r t ,  T e x a s .  ( C o u r t e s y  of  Dow C h e m i c a l  Co . )
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a dozen of these  fam il ies .  Although about tw o - th i rd s  of all known sp ec ie s  
of m arine  f ish—som eth ing  like 17,000—live on the continental she lves  
in depths of l e s s  than 100  fa thom s and usually  within 2 0  m i le s  of land, 
th e re  a re  probably  very  few p a r t s  of the ocean en t i re ly  devoid of fish. 
Much r e s e a r c h  re m a in s  to be done, however, befo re  any ac cu ra te  
e s t im a te  of the food-f ish  r e s o u r c e s  of the sea  can be made.

In genera l ,  man m akes  poor use of the fish r e s o u r c e s  of the sea .  
In only a sm a l l  p a r t  of the s e a s  of the w orld—the co a s ts  of w es te rn  
and n o r th e rn  Europe and the nor th  te m p e ra te  co a s ts  of North  A m erica  
and A s ia—a re  the se a  f i s h e r ie s  exploited accord ing  to m odern  knowledge 
and p ra c t ic e  (F igure  4). In these  a r e a s  it has  been n e c e s sa ry  to form  
in te rna tiona l  c o m m iss io n s  to im pose and enforce  catch l im i ts  in o rd e r  
to su s ta in  the yield of many of the com m erc ia l ly  im por tan t  fish. 
P ra c t i c a l ly  eve ryw here  e lse  only a sm a ll  po r t ion  of the m o r e  easily  
caught f ish a re  gene ra l ly  taken, the kinds depending p r inc ipa lly  on the 
types of p r im it iv e  f ish ing m ethods available and on local t a s te s  and 
p re jud ices .

C urren tly ,  new f ishing m ethods, such as  the use  of s c r e e n s  of a i r  
bubbles to d i r e c t  schoo ls  of fish into ne ts  and the u se  of suc tion  pumps
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F i g u r e  4 - W o r l d  c a l c h  o f  f i sh ,  c r u s t a c e a n s ,  m o l l u s k s ,  a n d  o t h e r  
m a r i n e  l i f e  f o r  1959.  ( C o u r t e s y  o f  U. S. F i s h  a n d  W il d l i f e  S e r v i c e ) .
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in p lace of nets and hooks, a r e  being dev ised  and have proved  su c c e ss fu l  
in som e reg ions .  T hese  new m ethods,  along with innovations in boat 
des ign and equipm ent and the in c re a se  in explo ra tion  of new fishing 
grounds, will p e r m i t  l a r g e r  ca tches  and econom ic fish ing at e v e r - in ­
c re a s in g  d is tan c es  f ro m  home.

Mollusks and C ru s ta ce an s

Although in v e r t e b r a te s —m ollusks ,  c ru s ta c e a n s ,  e tc .  —make up m o re  
than 90 p e rc e n t  of the to ta l an im al population of the oceans ,  m an  u s e s  
only 16 p e rc e n t  of them  for  food. At the p re s e n t  t im e,  m o s t  of the food 
in v e r te b ra te s  cons is t  of o y s te r s ,  c lam s ,  lo b s te r s ,  sh r im p ,  and squid. 
O y s te rs ,  c lam s ,  and m u s s e ls  fo rm  valuable h a rv e s ts  in som e reg ions  
and a re  underexp lo ited  in o th e rs .  The m ost  p ro m is in g  way to su s ta in  
the y ie lds  of these  m ollusks  is to f a r m  them , as is done now in som e 
a r e a s  of the United S ta tes  and in Japan ,  England, F ra n c e ,  Italy, the 
N e ther lands ,  D enm ark ,  A u s tra l ia ,  and the Philipp ines.

Squid a re  u se d  ex tensively  for  food in coun tr ies  of the O r ie n t  and 
sou the rn  Europe ,  but a r e  not a p p re c ia ted  e lsew here .  Of the 1,800,000 
o r  so tons of m ollu sks  h a rv e s ted  annually in the world ,  squid account 
for  m o re  than 25 p e rc e n t  of the tota l.  Japan ,  with an annual ca tch  of 
about 600,000 tons,  is r e sp o n s ib le  f o r m o s to f t h e  w o rld ’s squid h a rv e s t .  
Squid m ight becom e the m os t  p ro m is in g  of the unutil ized  f ish e ry  r e ­
so u rc e s ,  if not as  a  hum an food then p e rh a p s  as  a  good raw  m a te r i a l  
fo r  p ro te in  m eal.

Shrim p a re  by f a r  the m o s t  im por tan t  of the edible c ru s ta c e a n s ,  
with the annual catch  in the South Atlantic  and Gulf reg ions  of the 
United S ta tes  ave rag ing  about 250 m il l ion  pounds. They a re  s h o r t - l iv e d ,  
fas t-g row ing  an im als ,  a fact which g ives them  sp e c ia l  value as  a  food 
r e s o u r c e ,  for it m akes  them  le s s  vu lnerab le  than o th e r  sp e c ie s  to 
in tense  fishing p ra c t ic e s .  Shrim p  farm ing ,  although s t i l l  in the e x p e r i ­
m en ta l  s tage ,  may p rove to be an im por tan t  fac to r  in m eeting  fu ture  
sh r im p  re q u ire m e n ts .

L o b s te rs ,  although probably  not vas tly  abundant anyw here ,  a re  
caught in Europe ,  N orth  A m er ica ,  the W est Indies, South A m er ic a ,  
A us tra l ia ,  and Japan .  In c rea s in g  the lo b s te r  population through a r t i ­
f ic ia l p ropagation  has been a t tem pted  by governm ent agencies ,  but this  
method does not s e e m  p rom is ing ,  and it is l ikely that, as  human popula­
tions in c re a se ,  lo b s te r s  will fo rm  an e v e r - d e c r e a s in g  p a r t  of the human 
diet. On the o th e r  hand, c r a b s —which have in c re a se d  in popula ri ty  with 
the co n su m er  in r e c e n t  y e a r s —a re  p robably  not fully u ti l ized ,  although 
it  has a l read y  been n e c e s s a r y  to regu la te  ca tches  of som e sp e c ie s  in 
in tensely  fished a r e a s .

P lankton

M arine  p lankton—the m ic ro sco p ic  p lan ts  and an im als  tha t  float on 
the high s e a s —has often been  co ns idered  as  a poss ib le  fu ture  so u rc e  of 
food, for it is r ich  in p ro te in  and is  ex t re m e ly  abundant. In the N orth  Sea 
alone the e s t im a te d  standing crop  of Zooplankton—only the a n im a ls — 
am ounts to at l e a s t  10,080,000 tons, wet weight. Many f ish  feed a lm o s t
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exclusively  on plankton, and at p re se n t  it is m o re  econom ical to fish for 
the p lan k to n -ea te r s ,  such as  the h e r r in g ,  sa rd ine ,  menhadin, and whale, 
than it is to co l lec t  the plankton. With fu r th e r  knowledge of the d is t r ib u ­
tion and composition  of plankton will probably c o m e a  m eans  of explo it­
ing plankton r e s o u r c e s  d irec tly .  At any ra te ,  the d i r e c t  use of plankton 
may becom e absolute ly  n e c e s s a ry  for  feeding fu ture world populations.

Seaweed

Seaweed (one fo rm  of algae) is c u r ren t ly  being used  for  food and 
f e r t i l i z e r  and as  a so u rce  of chem ica ls  with unusual p ro p e r t ie s .  O ver  a 
dozen fa c to r ie s  —in the United S ta tes ,  Nova Scotia, E ire ,  Scotland, 
F ra n ce ,  D enm ark ,  the N ether lands ,  Norway, and South A fr ic a —m anufac­
tu re  anim al m ea l  f rom  seaweed. F a r m e r s  living n e a r  the s e a s h o re  in 
Europe ,  North A m er ica ,  and the O rien t  ga ther  seaweed for  u se  as  
f e r t i l i z e r .  The use  of seaweed as  so il  cond i t ioners  may, in the future, 
prove to be of g rea t  im portance .

Another valuable potentia l u se  fo r  seaw eed  is a s  a so u rc e  of a n t i ­
b io tics ,  for the na tu ra l  antibiotic effects  of ce r ta in  m ic ro sco p ic  f r e s h ­
w ate r  algae (a. re la t ive  of seaweed) have a l re ad y  been  used  effectively 
in sewage pools to make the effluent safe —from  a public health  s ta n d ­
point—for d isc h a rg e  into local s t r e a m s .  Algin, a chem ica l  de r ived  from  
algae, is widely used  in the food and chem ica l  in d u s t r ie s  for its colloidal 
p r o p e r t ie s .  Alginic acid, used to som e extent in the m anufac tu re  of 
f ib e rs ,  and aga r ,  u sed  in bac te r io log ica l  la b o ra to r ie s  as cu l tu re  m edia, 
a r e  fu r th e r  exam ples  of useful algal p roducts .

Although seaw eed  is of negligible im portance as  human food in the 
W e s te rn  W orld, it cons ti tu tes  an im portan t food so u rce  in p a r t s  of the 
O rien t  and O cean ia—in Japan  alone, 310,000 tons w ere  h a rv e s ted  in 1955. 
F o r  man, unfortunate ly , seaw eeds have very  li t t le  nu tr i t ional  value, for 
the p ro te in  content is low, and human enzym es a re  unable to d igest 
much of th e i r  ca rbohydra te  content. In view of its o the r  u se s ,  however, 
and with fu r th e r  r e s e a r c h  into the biology and d is t r ibu t ion  of these 
in te re s t in g  p lan ts ,  algae will a s su m e inc reas ing  im portance  in the 
world economy,

FRESH WATER FROM THE SEA

It is e s t im a ted  that by 1975 the need for  f re sh  w ate r  will have 
in c re ase d  to the point where we will need 32 p e rc en t  m ore  than will be 
available  f rom  na tu ra l  f r e s h -w a te r  so u rc e s .  Sea w ate r  will very  likely 
be called  upon to supply a p a r t  of m an’s fu ture f r e s h -w a te r  needs. 
Severa l  p r o c e s s e s  have been developed for  the convers ion  of s e a  w ate r  
to f re s h  w ater ,  and a few of'these a r e  a l re ad y  being used  in a r e a s  where 
f re sh  w ate r  is unavailable . F o r  example , on the Island of A ruba in the 
C aribbean, f re sh  w a te r  is produced from  se a  w ate r  fo r  about $1.75 per  
thousand gallons.

The Office of Saline W ater,  U. S. D epartm en t of the In te r io r ,  has  a 
num ber of f re s h -w a te r - c o n v e r s io n  pilot plants  throughout the country 
(Figure 5). It a lso  has a p ro g ra m  for the cons truc tion  and opera tion  of 
five dem ons tra t ion  p lan ts ,  each using a d iffe ren t se a -w a te r-c .onvers ion



method. The Office now has  built i ts  f i r s t  plant, at F re e p o r t ,  T exas ,  and 
expects  to begin o p e ra t io n s  in m id -Ju n e .  At the end of 1961, a second 
plant, a t San Diego, will begin opera t ions .  A th ird  plant, to be loca ted  at 
W righ tsv il le  Beach, North  C aro l ina ,  is  scheduled  to open at a l a t e r  date. 
The Gulf and W est C oast  p lan ts  will have a daily production  capacity  of 
about one m illion  gallons of f re sh  w ate r .  The v a r io u s  conve rs ion  p r o ­
c e s s e s  u ti l ized  at these  dem o n s tra t io n  p lan ts  a r e  expected  to produce  
f re s h  w ate r  fo r  about one do l la r  p e r  thousand gallons. One of the m ost  
im portan t  peaceful applica tions for a tom ic  ene rgy  m ay be the production 
of low -cos t  f re s h  w ate r  f rom  the s e a  for  Navy a s  well as  c iv il ian  use.

SOLAR ENERGY

G L A S S \

CONDENSATIONFRESH
WATER

FRESH
WATER

VAPOR
SALT WATER

INSULATION

F i g 5 A t i l l  o fl a l e  d fo
c o n v e r t i n g  s e a  w a t e r  i n t o  f r e s h  w a t e r  n o w  u n d e r ­
g o i n g  t e s t s  a t  a  D a y t o n a  B e a c h ,  F l o r i d a ,  r e ­
s e a r c h  s t a t i o n  o f  t h e  U. S. O f f i c  e o f  Sa  l i n e  W a t e r .  
( C o u r t e s y  o f  t h e  U. S. O f f i c e  o f  S a l i n e  W a t e r ) .
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