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The famed explorer and ocean-
0grapher tells of the sea' s riches 
a nd his approaching 0 d Y s s 
aboard the ' Ben Franklin.' 

THE PROMISE OF THE UNDERWATER WORLD 
By Jacque s Piccar d 

T he underwater world holds promise and 
import ance for a ll of mankind. In m y estima­
tion' it i s as v ital to t he Australian sh e e p 
rancher or European housewife as it is to the 
Gloucest er f i sherman or Louisiana wildcat­
t e r. The sea affec t s all our lives in a v ariety 
of way s , and bet ter understanding of the s eas 
and thei r mechanics can only make the l ot of 
all man kin d easi e r, more productive, and 
more satisfying . 

The theme of m y remarks, then, is to b e 
t he need, by what ever means you gentlemen 
of t he Congress ultimat ely decide upon, fo r 
speedi ng the orderly exploitation and develop­
ment of the riches of the Continental She lf and 
the oceans, which, rather than separating t he 
United Stat es from its Asian, Europe an, or 
African neighbors, rat her provides a r eady 
and convenient link with them . 

The vastness of the subject almost m akes 
it impossibl e t o know where to begin. Allow 
m e to s t art with some of the more f am iliar 
u ses and products of the oceans and proceed 
t o some of t he more e xotic, e soteric f i e lds 
where today we are just piercing the sur face , 
so to speak. 

For as long as man has lived on t he shores 
of the oceans, rivers and lakes, he has been 
nourished by the fish he has been abl e to lure, 
trap, snare, spear, or net fr om the beach or a 
boat . It is amazing to not e t hat the methods 
of catching fish are practically t he same to ­
day a s they were in the earliest dawn of man­
kind, and c e rta inly not much more sophisti­
cated than tho s e in t he days 2, 000 years ago 
when men drew their prec ious food from the 

ea of Galilee in straining nets and bobbing 
boats . 

we are s till i n the Dark Ages when consider­
i ng t he sea r c h for fish, knowledge of their 
habit s , spawning grounds and their nutritional 
value . Recent developments have been made 
i n t he production of fish protein concentrate, 
t hanks t o great encouragement and financial 
support by t he U. S. Governri1ent, and a great 
deal more must be done to produce and mer­
chandise thi s di etary supplement for Ameri­
cans and, perhaps more importantly, for those 
m illions of undernourished people whose pro­
t e in supply i s inadequate . 

Better organized fishing methods will not 
only i ncrease the catches and y i e Ids of the 
c ommercial f ish e r man, but vill also help 
guard against the annihilation and disappear­
anc e of cf~rtain species of food fish - -a sad 
fac t whicll has already seen the reduction to 
dangerous lim its in some areas of halibut, 
salmon, lobster, and shrimp. 

Finally, it should be mentioned that whil 
every maritime nation of the world has sho \ n 
substantial increases in fish production and 
consumption, the United States has been at a 
virtual standstill, with fish imports rising to 
the point where Americans now eat more im­
ported fish than that c aug h t and pr cess d 
domestically. Surely this is an area which 
deserves more attention and support. 

Linked to the food -from -the -sea acth it 
is the problem of pollution of the sea . This 
is a thorny problem, but because it is man­
made, it admits of a solutior.. \\ e hav al­
ready seen great quantitie- of shellfbh from 
large are a s declared unfit for h man cun­
sumption because of polluted \ aters - -in the 
Raritan Bay area of 1 "e\\ Jerse ,for exa pI . 

\\ e must guard against increa 109 destr 
The proce ssing and marketi ng of seafood tion of the species and upsetment 0 tIe ma-
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T his article is nearl) all of Dr. Piccarci's testimony before a subcommittee of the House Committee on th J • f). J 

53 



54 

wast e dischargi ng, d rainage fr om industrial 
p lants and even t he i ntroduction of the heate d 
water used for cooling powerplants t o normal­
ly c ool fish feed i ng gr ou nds. A pr obl em s uch 
as this which transc end s State bor ders s eems 
to call for the att e ntion of, if not t he regula­
tion by the Federal Governme nt. 

My fathe r o nce s aid that explor ation is the 
sport of the sci enti s t, and it i s in exploratio n 
that much of oceanogr aphic activit y is found 
today . 

Gentlemen, we are standi ng not at a s i ngl e 
threshold, but befor e a long corridor marked 
by a series of doors . Behind each is a new 
and e xciti ng fi eld of opportunity awaiting the 
im8.ginative, the dari ng, the enterprising me n 
who are blessed with both vision and the means 
to exploit these riches . 

Be sides food, the oceans contain, o r mor e 
preci s ely, separate man from rich m i ner a l 
deposits . One authorit y has calculated that 
the seas contain 30, 000 t rillion tons of c hlo ­
r i ne --that is 30 followed by 15 zeros--2 , 000 
t rill ion tons of magnes ium, and s im ilarly 
staggering q u a n tit i e s of sodium, sulphur, 
pot a ssium, bromide , and carbon, and so on. 
The intere sting point is that these mineral s 
are not found only in minute quantities in the 
wat e r itse lf. Off the California coast, phos­
phor ous nod u 1 e s r e sembling l arge pebbles 
are scatte r e d around the seafloor at depths 
from 200 to 8, 00 0 fe et at least. Best known 
are t he manganese d e po sit s, confirmed to 
ex i s t in the A t 1 ant i c , Pacifi c , and Indian 
Oceans. 

While suffic ient qu antities of these vari -
0us elements are obtainable o n 1 and, thei r 
expoitation from t he se abed will receive low 
priority . When poorer strat a a r e mined on 
land, raising production costs t here, great er 
attention c an be expected for offshor e m ining 
developme nt. Such was t he case i n t he pe­
troleum indu stry, which is by far the l e ad i ng 
develope r of offsho r e resources . 

Today s ome 70 countries a r e i nvol ved in 
t he quest for oil and gas beneath t he Conti ­
nental Shelf. T we nty countries ar e producing 
t he s e products , by r e cent estimate . 

Lik e eve r y general statistic about the s eas 
t he fi gu r es r egarding petroleum production 
a nd r e s e r v e s defy the imagination. ALout 
o ne - fifth of the world 1st 0 ta l know n oil re ­
serves of 42 5 billion barrels i s fou nd off -

s h 0 r e . Currently about 51- million barrel s 
are produced each day from wells sunk off­
shore. This is about 16 percent of the world 
total. In another 10 years perhaps 33 percent 
will come from offshore--all this to meet a 
demand which is increasing at a rate of 7 per­
cent a y ear. No need to belabor the impor 
tance of offshore oil and gas production. n 
is, after all, the very r a is 0 n d 'etre of the 
legislation you are considering. 

We m ust also acknowledge, too, that the 
water-starved areas of the globe see in the 
s alty surf ace of the oceans, their first source 
of po t a b 1 e water, as desalinization tech ­
niques grow and hold out promise of abundant 
fr e sh water everywhere in the world. If we 
c ould theoretically separate all the minerals 
fr om all the water in the 0 c e an s, we would 
ha ve, on o ne ha nd, enoug h salts to fill a freight 
tr a in s t retching back and forth between the 
e arth and the sun 300,000 times and, on the 
othe r, about 1,500,000 trillion tons of fresh 
water. I ap ologi z e for h a vi n g to resort to 
t hes e b i g numbers, but I know y ou gentlemen 
want to k now the facts. 

We a r e only beginning to fully appreciate 
t he p reem inent r ole of the oceans in the origin 
and influence of weather. If man is to accu ­
rat e ly p r edict the weather, to guard against 
destructiv e w a v e s, prepare for hurricanes 
a nd t yphoons, and some day exercise a de ­
gree of control over the elements, he must 
l e arn a great deal more of the dy namics that 
go on where sea m eets sky, and the massive 
movements of ocean waters from one region 
to anothe r. 

Wh ile th e s e r e marks have dealt with, let 
us say, p e a c e ful or m a te rially productive 
uses of th e s eas, we canno t 0 v e r 1 0 0 k the 
strategic im portance of the unde rse a world 
in defen sive and possibly offensive warf a re. 
Greater knowledge of the terr a in , not only 
a long th e Continental Shelves, but in mid­
ocean as well, is needed to a ssure the safe 
trans i t of m ilita r y subma rines . And we must 
u nders tand the a coustic phenomenon better if 
effec tive def ense m e asure s a r e to be pre­
pared. 

T he ve r y immensity of the seas, which, 
as you know, cove r about 70 percent of the 
earth's surf ace , m a ke s a concise and spec if ic 
s ummaryof ocean - r e l a te d ac tivities difficult, 
if no t impo ssible. L ik e wi s e, the fle dgling 
effort s of gove rnments and privatE;! industry 
are as diverse a s th e problems and cha llenges 
themselves . 



Many, m any American industrial firms 
have been attracted beyond the water's edge. 
so to speak. And they have invested sizable 
sums of their own money in the oceanography 
market. I would like to take just a minute to 
describe one of these programs. the oceano ­
g rap hi c activities in which I am p r e s ently 
eng age d with the Grumm an Aircraft Engi­
neering Corp. in Bethpage. N.Y. 

Already ale ad e r in the de sign and con­
struction of military and private a ircr aft and 
sophisticated spa c e vehicles. Grumm an in 
1965 appraised the oceanographic field a nd. 
rightly. I believe. saw there great pote ntia l. 

In order to contribute to sol v in g t hese 
problems of offshore mining, fish study, na ­
tional defense. and the study of b a sic physi­
cal phenomena. it was decided to t u r n t he vast 
engineering talent of the company t o t he de ­
velopment of a submersible vehicle. a wor k 
submarine w hi c h could b r i n g man i nt o t he 
undersea environment to observe and per fo r m 
useful tasks there. 

About this time I became an ex c 1 us i v e 
consultant to Grumman, a nd aft er s eve r a 1 
studies. it was decided to bu ild a mesoscaph 
or middle -depth submarine (from the Greek 
words for "middle"-"meso 11 and " ship" ­
"scaph"). It was to be b ased on a d e sign I 
had prepared for an e arlier submarine, the 
first me so s cap h, the " August e Piccard. 11 

named for m y father. 

Subsequently, the P X -1 5, as the Gr umman 
submersible was called, was built in Switzer ­
land at the same factor y which c onst ructed 
the first vessel. In about 1 year t he PX - 15 
was practically full y c ompl et ed. In ear l y 
March it was partially disa ssembl ed --to al ­
low it to pass by railroad t hrough our Swiss 
tunnels to Antwerp, where i t was loaded on a 
merchant ship and transport ed t o t he Grum­
man facility in West Palm Beach. F l a . 

Grumman engine ers and s eve r a 1 of my 
staff have been en g a ge d since April in the 
final outfitting of this unique research sub ­
marine. The v ehicle is built of high - s t rength 
steel and is about 50 fe et long and about 130 
tons in weight. mak ing it t he largest research 
submarine in the worl d . It c an dive to 4. 500 
feet before collapsing, but we s hall limit its 
operation t o 2. 000 fee t. T he live support 
system can s ustain six men for 6 weeks. giv­
ing us a great deal more submerged endur­
ance than any ot her r esearch vehicle . 
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And 29 porthol es, a closed -circuit televi­
s i on syst em as well as fixed external cam­
e r a s and r ecor di ng devices assure that we 
can obser ve and doc u men t the underwater 
s ecrets we uncover . 

The va,rious unique features of the Grum­
m an - Picc ard P X - 15 admir ably suit it for our 
fi r s t major undertaking. a kind of undersea 
adventu r e . wit h "science nonfiction" objec­
tives . 

Ea r 1 Y next year the submarine with sb:: 
men, inc ludi ng my s e l f. on board will sub­
mer ge off t he F lorida coast and drift 1.n mid­
water at dept hs of 300 t o 2. 000 feet . propelled 
nort hward for 4 to 6 weeks only by the cur­
rent of t he Gulf St ream. 

The scientist s wi ll con d u c t a series of 
long - and short - duration experiments con­
cerning the mysteriOUS Deep Scattering Lay­
er. which " t r icks" navigators by sending 
back false echoes on their fathometers and 
has implic ations i n fish -feeding and marine­
life cycl es. on bottom t opography, acoustics, 
mari ne bi ology, and fish h a bit s. as well as 
analysi s of the water ' s chemical properties. 
t emperature, and speed. 

The program is to be a cooperative enter­
pri se with the U. S. Naval Oceanographic Of­
fice providing the all-important surface sup­
port ship (to give us navigational information) 
and two of the scientific observers on board 
the submarine . 

When the Gulf Stream Drift 1\1 iss ion is 
terminated, probably 1.000 mil e s later off 
the coast of Massachusetts, the p e 0 pIe at 
Grumman will make the submersible avail­
able on a lease basis to those who can best 
utilize its special depth. endurance. and lal'ge 
payload capabilities. 

Just 2 weeks ago here in Washington, at a 
con v e n t ion, we announced that the X -15 
henceforth will be known as the Ben Franklin, 
honoring your early Am e ric a n scientist­
statesman, the man who first recognized the 
practical advantages of knowing and defining 
the limits of the Gulf Stream , 

Franklin. as head of the ,S. Post Office, 
learned that British mail packets sailing from 
England, took 2 or 3 weeks longer to cross 
the Atlantic than. 'antucket vhalers returning 
from Europe . A conversation vith some of 
the Yankee skippers brought the fact that the 
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avoided the Gulf S t rea m while the English 
"bu cked" the current much of the way. 

This Grumman program will involve more 
than $4 million of company funds, and it i s 
just one of many pioneering e f for t s, some 
supported wholly or in part by Federal mon­
ey, others purely company sponsored. 

F ranklin then asked s eve r a 1 of the New 
England whalers to make temperature read­
ings throughout the North Atlantic and from 
these reports he charted the first map of the 
Gu lf Stream. He turned it over to the British 
General Post Office, and we can assume that 
a sub s tan t i a 1 decrease in the London -to­
Philadelphia mailing time followed shortly. 

Just this wee k at the West Palm Beach 
facility we will begin dockside t est s of the 
Ben F ranklin, and on August 21 we will hold 
the formal christening ceremonies. 

The important point, however, is that basic 
r esearch into the workings of the worl d be­
neath the waves is moving forward. The Naval 
Oceanographic Office and the Office of Naval 
Research are spearheading this assault on 
the unknown, and scientists the w 0 r 1 dover 
acknowledge the preeminent position these 
age n c i e s along with ESSA. the Bureau of 
Commercial Fisheries, and others occupy in 
the advancement of manls understanding of 
the oceans. 

DO YOU KNOW ? 

Fish have "nur series ." These a r e the e stuaries, which are among the world' s 
most product ive areas and include the b ays, s ounds, and nearshore a re a s that 
surround our coasts . 

It i s to these nutrient-rich w a te rs tha t the " b aby" s a lmon, shad, pompano, 
shrimp , and other im portant fo o d fishe s co me to feed and grow until they have 
passed their "adol esc ent" stage s and a re r eady to move into deeper water as adults . 

Estuaries provide e ssentia l liv in g space for more than 70 kinds of fish and 
shellf ish that contr ibute 3 billion pounds, o r two-thirds, of the total U. S. commer ­
cial f ish ing catch. Seven of the t en spe cie s m o st in demand, including shrimp, our 
most valuabl e fishe r y , and menhaden, our l a r gest fishery, must have suitable 
estuarine nurser ies . 

Pollut ion of estuar ine a r eas b y chemic a l a nd human wastes, pestic ides, and 
dredging and fill ing reduc es impo.r tant nursery areas . The result is a decrease in 
the commerc ia l catch and l es s food for our grow ing population. 

The estuar ie s are the "fishb a sket" of our nation. It is vital that the best possible 
use be made of them for the benefit of all. BCF works with other government 
agencies to fos ter m ultiple u se of thes e estuaries - -but still protect those valuable 
natural resources . 

- -Catherine Cri sci one 


