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Today's youth are looking toward 
the sea for career opportunities as 
never before. Inevitably the ques- 
tion arises "do opportunities really 
exist in such large numbers as in- 
dicated by current publicity about 
the sea?" 

The answer to this question lies 
in putting marine careers in proper 
perspective. Let us begin by look- 
ing at the "Big Picture." 

Age of Aquarius: 

MYTH AND REALITY 

Today we're in the Age of Aquarius, under a sign 
of the Zodiac that youth have adopted for their own. 
And that's particularly appropriate for young peopie 
who want to relate their careers to the salt waters of 
earth, because Aquarius is the water carrier—and 
today's young people will have to carry the responsibil- 
ity for research, development, conservation, and full 
utilization of tomorrow's sea. 

Today we're also in the Age of Myth. This is a time 
when electronic communications fire messages at us 
so rapidly that we barely have time to think. If today is 

a time of technological miracles—such as penetration 
to the deepest part of the sea and excursions across the 
equally hostile gulf of space to the moon—it is also a 
time of misleading images. 

The communications that we see the most—such 
as television programs—concentrate NOT on what is 
most important or most real, but what is most dra- 
matic, or perhaps most beautiful. Many of the messages 
originate with people who have something to sell— 
an idea, a special interest, or a hope of economic re- 
turn. The message may be entirely legitimate, but the 
primary idea very often is buried beneath a heavy layer 
of drama. 

This has happened to the sea. 
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Ocean Developments: 
TRUE AND FALSE IMAGES 

More than a decade ago, scientists of the sea who 
were members of the Committee on Oceanography 
of the National Academy of Sciences, released a report. 
They stated, in clear terms, the kinds of information 
we must have to understand the sea and its relation- 
ship to sun, air, and earth. The NASCO Report, as it 
was called, attracted a lot of attention in Washing- 
ton, D. C. It resulted in some—but not enough—growth 
of the nation's oceanographic program. It also resulted 
in more reports. It was these reports that attracted at- 
tention, and got the communications industry excited. 
People in Washington read, heard, and saw what the 
reporters, commentators, and editorial writers turned 
out. As people across the country were getting the mes- 
sage, the people in Washington reacted and began 
pouring more statements and reports into the system. 
Pretty soon, most people became convinced that it 
would be only a matter of days or weeks before vast 
sums of money would be poured into the oceans, to 
fulfill the excited promises of the communicators. 

It isn't going to happen. 
Ocean development will take place, because it 

must. We need the products of the sea, and we need 
the sea itself as the principal source of the oxygen we 

breath, and as the regulator of our climates. We need 
to understand the sea to understand our planet. We 
need sea business and industries to keep our economy 
growing. We also need marine conservation, and the 
preservation of great areas of sea and shore as natural 
preserves. 

These things will come from evolution—gradual 
growth—not from revolution or a sudden explosion. 

What has happened to the truth about ocean de- 
velopment is the same thing that has happened to 
money—it has become inflated. A good example of that 
inflation is a statement made in a recent book about 
marine careers. The author predicted 100,000 new 
marine jobs by 1980. 

He may have been right—but if he was, the jobs 
won't be the kind he predicted. And this leads us from 
the inflated image of marine development to a second 
false image. 

Scuba Diving: 
FOR FUN AND PROFIT 

The first thing most people visualize when they hear 
the term 'oceanographer" is an image of a wet-suited 
diver resplendent with flippers, SCUBA gear, and har- 
poon. We all know what they do because we see the 
television series created by the great pioneer Jacques 

if you look at projections of oil and gas recovery from 
the sea, you'll find that our consumption will increase 
from about 20% of our total supply at present to nearly 
a third in a few years—and that means lots of new sea 
jobs, although not in scientific research. 

And keep in mind that the sea is not for everyone. 
Certainly the sea is an attractive force—few humans can 
escape its mystery, beauty, and adventure. But that 
doesn't mean all who are attracted can stand it. The 
Sea People are a special breed, who must be near or 
on the sea to be happy. Most of them actually spend 
little time at sea—but even one cruise a year on a re- 
search vessel satisfies a real need. 

The late Dr. Wilbert Chapman, marine economist, put 
it this way: 

"The ocean weeds out from all the races of mankind 
that come upon it to make a living, a certain type of 
person. This type of person stays with the ocean, and 
the rest are cast back ashore to deal with the Land 
People." 

The sea, in short, does its own selecting from among 
those who want to make it their career—and there's no 
way of telling without trying for yourself, whether the 
sea will select you or cast you back ashore. You may 
be Sea People—or you may not. And as a last word of 
counsel, find out, somehow, before you're fulfy com- 
mitted. Keep one foot on the land until a sea career 
accepts you for its own. 
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certain things about yourselves—and begin to ask ques- 
tions. Bring your thoughts down to earth. What kind of a 
person are you? 

Do you hate mathematics and find it hard to handle? 
If so, forget about a career as a physical or chemical 
oceanographer. You won't make it. Math is vital. 

Do funny looking creatures, or dissecting them in the 
lab, give you the willies? Forget marine biology. 

Do you prefer to work with your hands? Are you 
happy when doing active things, and miserable doing 
skull work over endless papers? Then you're not a sci- 
entist type, and probably not an advanced type of engi- 
neer. Scientists and engineers have to enjoy problem 
solving in theoretical—and often abstract—terms. If 
that's not your bag, perhaps you're a manager, a mark- 
eter, or a technician. 

Would you rather communicate with people than 
do theoretical or routine work? You might have the 
makings of an extension agent. Or if you're good 
enough, you might be an information specialist or a 
photographer. 

Take a good look at yourself. It's your life, and you 
want to live it as happily and productively as you can. 
What keeps you contented? If you're not a scholar, it 
may not even be desirable to go to college and work 
for graduate degrees. If you are a scholar, you probably 
can make the higher education levels. 

In terms of money—income from a career—the final 
factor is what you're worth to an employer. Each em- 
ployer has standards, of course, and you want to be 
sure you can meet the educational and experience re- 
quirements for the kind of job you're shooting for. 

If you want to be a teacher at any level, you need 
academic credits. And, by the way, the nation needs 
good teachers who want to teach. It's about the best 
career there is, in terms of satisfaction—even though it 
isn't the career with the biggest income. Teachers of 
marine subjects will always be needed. 

To be a researcher also means lots of education. To 
be a technician means less—and there are a number of 
technicians who are making more money than many 
researchers. 

If you're uncertain about yourself and what you want 
to do, don't worry about it. Adults often try to hurry kids 
into a career choice. You may very well arrive at your 
college graduation still with no idea of what you really 
want to do, because it's not all that important to make up 
your mind quickly. A brilliant young biological oceanog- 
rapher knew exactly what he wanted, and pointed to- 
ward it like a bird dog the moment he got out of high 
school. He got his doctorate at the age of 25. An excel- 
lent physical oceanographer has tried everything from 
selling windows to courses in business administration, 
and he's just getting his doctorate in oceanography at 
the age of 40. If in doubt, take a good liberal arts course. 
It's a springboard to anything you might want to do later. 
There are  three  oceanographers  who  started  their 

10 

careers as, respectively, English teacher, theology stu- 
dent, and musician. There are some doctoral level 
oceanographers who went back to school to learn how 
to be marine technicians when they found they weren't 
happy in research careers. 

Parents and teachers push; but it's better to dig in 
your heels, get the best general education you can, try 
a few jobs, and then make up your mind—instead of 
leaping into something you don't want just because 
someone has given you a shove. The best workers in 
any field are those who love what they're doing. As one 
oceanographer put it, "I don't go to work—I go to fun. 
I have a good time at what I'm doing at least fifty percent 
of my working time, and that's hard to beat in any field." 
He's right. No matter what career you choose, whether 
scientist, technician, or business specialist; there will 
be routine, drudgery, and discomfort. You can count 
on it. But, if you've chosen well, there will also be 
pleasure, satisfaction, and rewards that more than bal- 
ance the bad times. 

When you make up your mind, go for the career you 
want. If you want it badly enough, you'll make it. A per- 
son usually can get what he wants, if he wants it badly 
enough to do whatever is necessary. 

If the job market is expanding, it's easier to make a 
career beginning, because employers are competing for 
people, instead of people competing for a few jobs. 
At the present time, the marine job market is tight. 
Things will ease in time, and young people still getting 
an education don't have to be overly concerned, be- 
cause things will be better when they emerge from the 
educational pipeline. 

There will be jobs in every category mentioned, and 
then some. There will be jobs in fields not yet developed. 
Even today, there are jobs—good career jobs. Most of 
them are in skill-type careers, requiring technician-level 
education. There are a few jobs for physical and chemi- 
cal oceanographers, and for engineers. But there are 
a number of biological and geological oceanographers 
who are seeking work. 

The big danger of false images on the TV tube is that 
they turn young people toward a few glamorous jobs— 
which really aren't all that glamorous when you come 
right down to it. The images we've seen in recent years 
are of diving biologists among coral reefs—and that's 
not typical of what biologists do, whether or not they 
dive. 

In looking at the background of marine careers, per- 
haps the most important single thing is to THINK! Use 
your heads to get behind the stories and TV reports. 
Look for reality. For instance, you will hear much about 
the environment, much about the International Decade 
of Ocean Exploration. If you want to know what all the 
publicity means in career terms, look behind the glow- 
ing reports to see the size of the bag of gold that's 
attached. In both cases, you'll find little new money 
attached to the programs and very few new jobs. But 

>VUIUIH, lift, uMmiggrapHie mtrnmUSfagtmSffiork regularly with representatives of local, state, and federal 
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other times, they have identified ^eeda fei1 information*^  the  industry. (feSSA  Weather  Bureau^ 
meteorologist provides key weather information for programs conducted by OSU extension oceanographer, 
(left). Photo at right portrays typical small commercial fishing harbor found along United States seaboard, i 
Unlike other countries, U.S. fishing industry remains a  largely decentralized, highly independent operation I 
which, in part, accounts for the fact that the U.S. ranks only sixth among the  world's fishing nations. 

Yves Cousteau. At least, we all know what the crew of 
the Calypso does. 

But in the real world of the sea, there are four prin- 
cipal kinds of divers. First there are the scientists who 
dive in the practice of their science. Cousteau's people 
belong partly in this group. Then there are the under- 
water photographers who fill our publications and 
screens with marvelous images of the world beneath the 
sea. Note that the great majority of these photos are 
taken in the Tropics, in the warm seas, which do not 
happen to be the most productive seas of the earth. The 
crew of the Calypso also belongs partly in this group, 
although—more than many others—they do get into 
cold waters. Third, and most numerous, are the sport 
divers. They dive for fun, not for a living. And fourth are 
the commercial divers. 

A frequent query from divers is how to switch from 
sport diving to some kind of commercial diving. There 
is only one answer: learn a skill or obtain knowledge 
needed by someone willing to pay you for its application. 
Diving is nothing more than a form of transportation— 
a means of getting to the job. In this case, the job is 
under water. But it's what you do when you get there that 
counts—how you get there isn't important in job terms. 

If we look at the locations where people are diving 
for pay, we find them in water which is often icy-cold. 

with very low visibility. If visibility is good to start withv 
the diver's activity soon fills the water with murk and ( 

cuts his vision down to a foot or less. He may have 
to do an intricate job with strong currents tugging at 
him. He may have to enter and leave the water through 
high seas. It would not be an unusual assignment for 
a diver to have to repair a natural gas pipeline 18 feet 
below the bottom of an estuary in pure muck, in Janu- 
ary, with ice pack above, and no visibility. Some divers 
have been badly hurt getting in and out of the water 
when seas were running and their platform operators 
couldn't judge the waves. 

When the divers are scientists, diving is a small part 
of their jobs. They are simply scientists who are able to 
get below the sea surface to practice their science, and 
very often they must do it in cold water, in low visibility, 
and in strong currents. The scientists who work in the 
tropics are the lucky ones—and they are a minority. 

The Oceanographer: 
A SCIENTIST AND SEA PERSON 

The scientists, of course, are oceanographers. We 
hear a lot about oceanography through our communi- 
cations channels—so much, in fact, that we have come 
to look on oceanography as a science. It isn't; it never 
was. What oceanography describes is a place—the sea 
—not a science. An oceanographer is a scientist who 
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learned first to be a scientist, and then applied his basic 
knowledge to the special problems of the sea. Usually 
he did this in graduate school, earning a masters de- 
gree or a doctorate. There are exceptions, of course, 
but they are becoming rarer, not more common. 

To be an oceanographer today practically requires 
a doctoral degree if one is to gain recognition, and good 
employment. Again, there are exceptions. People of 
unusual brilliance and talent sometimes can make it 
without such credentials. But let's face it: Most of us 
aren't that brilliant or talented. 

There are physical, chemical, geological, and bio- 
logical oceanographers, but—at least among the good 
scientists—the distinctions blur. For instance, a biologi- 
cal oceanographer can't understand the population 
dynamics of fish species, or he can't understand the 
vital food chains of the sea, its chemistry and geology. 
A chemical oceanographer can't really comprehend the 
organic chemistry of a body of water without knowing 
its physics, geology, and biology. More than in any field, 
the oceanographer, regardless of his basic specialty, 
must be ageneralist—a jack of all sciences. And that 
takes a lot of learning and experience. That's one reason 
why a doctoral degree is practically essential. 

There are specialists among the oceanographers, 
too. There is a chemical oceanographer who has spent 

his entire lifetime on just one element—nitrogen. It 
happens to be a pretty vital element, and he's been 
tracing it through the food web of the sea, getting deeper 
and deeper every year. Another scientist is a physical 
oceanographer who hasn't been to sea in ten years. His 
data comes to him collected by others. He's a theoreti- 
cian who works on theory of wave formation and propa- 
gation and develops computer models to show how the 
sea surface behaves. And there is a biological ocea- 
nographer who spends most of his time identifying and 
cataloguing the echinoderms of the sea—a family group 
that includes sea urchins, sand dollars, and starfish. 
He's a taxonomist, which is to say he practices the sci- 
ence of classification, putting animals into their proper 
place in the scheme of things. All these are vital spe- 
cialties, on which the work of other scientists of the 
sea will be based. But every one of these people was 
a generalist first, and chose to move into a specialty of 
personal interest to him. 

According to Dr. Burr Steinbach of Woods Hole 
Oceanographic Institution, it's the broad people who 
make the real contribution to marine science. Anyone 
can be a narrow specialist—maybe an authority on cod- 
fish whiskers. It's safe to do this. If you're the world's 
foremost authority on the growth rate and structure of 
codfish barbels, no one will argue with you. But how 

For the majority of jobs, a two-year education will be 
sufficient. Other technicians will be needed in elec- 
tronics, computer processing, engine maintenance and 
repair, and in fishery operations. It is at the technician 
level that most new jobs will be created. 

As we move into aquiculture, and the conservation 
and use of marine animals, a new profession is emerg- 
ing—the marine veterinarian, an expert in diagnosing 
and treating the illnesses of fish, sea mammals, and 
such crustaceans as shrimp and lobsters. And, as more 
people go into the sea for sport or work, we will also 
need more physicians of the sea—doctors who know 
how to treat divers. There are less than three dozen 
qualified marine medical doctors in the country today, 
and we need many more right now. Anyone capable of 
getting through a medical degree will find a sea career 
waiting—if he wants to combine medicine and the sea. 

Of course "he" is a collective term we use for both 
sexes. How about careers for girls? 

Girls today find it a lot easier than it used to be to 
compete with men for sea jobs. The biggest problem 
is one that we've inherited from previous generations— 
it's hard to mix men and women in the confined quarters 
of a ship. The girls need facilities of their own with more 
privacy than men require. Ships aren't built for it. But 
women scientists and engineers are making a powerful 

push, demanding facilities, and getting them. A short 
time ago, five women made the first saturated dive in 
history as a part of Project Tektite II. Today there are 
women on oceanographic vessels. Staffs of major labo- 
ratories, such as Scripps Institution of Oceanography 
and Woods Hole Oceanographic Institution, have 
women in responsible staff positions. One of the project 
directors for the Deep Sea Drilling Project is a woman 
at Scripps. 

It will be a long time, perhaps a decade, before we 
have true equality in sea careers—at least those requir- 
ing time at sea—but the more girls that come into sea 
careers, the easier it will be. 

Naturally, no one is going to hire a girl who isn't 
qualified—and that brings us back to the problem of 
getting started in a marine career. You must have capa- 
bilities for which someone is willing to pay. And that's 
true for every single marine career, just as it's true of a 
land job. Furthermore, you'll be in competition for jobs 
with other applicants. The more you have to offer, the 
better your chances will be. 
Looking at Yourself; 

TODAY AND TOMORROW 
You've all advanced to an age when you can begin 

to get a good estimate of yourselves. After nine to a 
dozen years in school, you should be able to identify 
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grade ores on land show^feg^b^ tiiwiSy^Sea 
minerals. By the way, those manganese nodules we 
hear so much about are important for the copper and 
nickel they contain—not for the manganese. But, at 
present, it would cost more to recover nodules from 
more than a mile of water than the miner could get for 
selling them. This will change, but we don't know when. 
We need economists and business administrators to 
work on the problem. It's always hard to find good 
marine business managers. It's a lot easier to find sci- 
entists and engineers. 

Suppose a business firm decides to go after some 
of the unutilized or poorly utilized food sources in the 
sea? There's a plentiful harvest of squid in the ocean, 
for instance. Squid swarm in the Gulf of Mexico and 
other places. In America, only a few people—those of 
Southern European or Oriental ancestry, mostly—eat 
squid. The rest of us use squid for bait when we go 
fishing. To make squid important in the American diet 
would require food scientists and technologists, nutri- 
tionists, home economists that could devise new ways 
of preparing squid, and first-class marketing people to 
sell it. The catching would be the easiest part. What's 
true of squid is also true of many other sea products 
which are eaten with pleasure in other countries, but 
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not in America. Sea urchin eggs and organs, octopus, 
eel, shark, sea slug, mussels, and sablefish are just 
a few examples. Eventually we'll be eating them. But it 
will take capable people with careers in food science, 
food engineering, business administration, home eco- 
nomics, and marketing to bring this about. 

A major problem at present is that scientific and 
engineering information does not get to the people who 
need it most—fishermen, food processors, business ad- 
ministrators, coastal zone managers, marina operators, 
boat builders, and so on. A major marine career of the 
future is that of expert communicator. This career will 
require a scientific or engineering education, but not 
as high as a doctorate. People with bachelor's degrees 
and, in some cases, people with two-year associate de- 
grees, can become marine county agents or informa- 
tion specialists. Their job is to take scientific and techni- 
cal information and communicate it to users in an un- 
derstandable form. Under the Sea Grant program we've 
made a good start on this career specialty, most notably 
in Rhode Island, Maine, and Oregon. 

By the time today's high school students are ready 
to move into the work market, aquiculture—the farming 
of marine animals—will be emerging as a major new 
field of business. Aquiculture specialists will be needed. 
A handful will be scientists and engineers, but most will 
be technicians who can keep the sea farm running. 

much of a contribution is it? 
And, make no mistake about it, making a con- 

tribution to human ability to understand the sea is im- 
portant to oceanographers. To put it bluntly, it's a lot 
easier to make a living on land, and usually one makes 
a better living. It isn't money that attracts Sea People. 
It's the attraction of the sea itself—its complexity, its 
mystery, its ever-present beauty. Even during great 
storms the sea is awesome, with a strange, terrifying 
beauty—if you're able to appreciate it. 

Not too long ago, the Research Vessel ADVANCE II 
left Cape Fear Technical Institute to go to the Virgin 
Islands as a surface support ship for Project Tektite II. 
The ship stuck its nose out of the Wilmington River 
into a storm. It wallowed at reduced speed for three 
days, and of the more than 60 people aboard, only five 
were not seasick. The Captain himself got sick. But he 
stood his watches, his face greener than the sea around 
him. And so did the technician trainees, the crew, and 
the scientists aboard. That's the way it is at sea. Only 
passengers have the privilege of taking to their bunks 
with the hope that the ship will sink, putting them out 
of their misery. 

As it turned out, one of the crew was sick from some- 
thing serious. The ship radioed the Coast Guard, which 
recommended they put into the nearest port. The 
weather was too bad to send a helicopter and too 

choppy to transfer the boy to a cutter at sea. S 
had to turn around and steam back through 
because the nearest port was at the mouth of the 
mington River—from which they had sailed. It's tini 
like this that cause oceanographers to call themselves 
"scientists who get seasick," or "sailors with a college 
education." 

It's easier to make a living on land—and very often, 
far more profitable. That's what Kipling meant in his 
poem, Mary's Son, in which a mother gives advice to her 
son in these words: 

"If you wait to find out what your wages will be 
And how they will clothe and feed you, 
Willie, my son, don't go on the sea. 
The sea will never need you. 
If you ask the reason for every command 
And argue with people about you, 
Willie, my son, better stay on the land .. . 
The sea will do better without you." 

Oceanographers will always be a minority among 
the Sea People. A greatly expanded ocean program will 
mean a need for more oceanographers, but not many 
thousands. There wouldn't be enough ships, labora- 
tories, or tasks to serve them. At present, about 1,800 
oceanography and ocean engineering students already 
are in graduate school. Unless the federal government 
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starts putting more money into oceanograpfiy soon, 
these students are not going to have an easytime find- 
ing jobs when they emerge from school. 

In fact, there is a shortage of jobs in some specialties 
right now. We have more biological and geological 
oceanographers than we can profitably employ. There 
may be room for a few more physical oceanographers, 
and there certainly is room for more chemical ocea- 
nographers—and the reason for this is quite simple: 
it is harder, and it takes far longer, to get a doctoral 
degree in physics or chemistry. 

Down to the Sea: 
AS INTRUDERS AND LAND PEOPLE 

Is there a career in oceanography? You bet there is. 
But there are not jobs just for the taking, for anyone who 
thinks he wants to be an oceanographer, any more 
than there are jobs for everyone who wants to be a 
nuclear physicist or a space scientist. As always, the 
jobs will go to the young people who have the most to 
offer, as shown by their academic records and experi- 
ence. 

This is true in any sea job. We may lament the 
stupidity of adults who don't realize what stars we are 
potentially, but we must put ourselves in the place of 
an employer. Given a choice of candidates for a job, 
how do you choose? You choose the one who shows 
some evidence of being able to fill your requirements 
best. A job candidate must have something worth buy- 
ing, whether in education, training, or experience. 

Selling yourself, by the way, depends not only on 
your record, but on you—what kind of person you are. 
There are talented people who can't get a job worthy of 
their best efforts because they don't have a proper com- 
mand of the English language. In short, they cannot 
communicate adequately in the kind of community of 
scientists where oceanographers live and work. There 
are others turned down because their job is all they. 
know—even though they know it well. The broadly edu- 
cated person who knows something of history, litera- 
ture, the arts, or current affairs is a better bet for the 
employer than the sharply focused, narrow person— 
because such people are more adaptable, integrate 
better with their fellow workers, and are capable of 
faster growth in a job. 

You may think it unfair that a candidate is judged 
on anything but the technicalities of the job he is to do— 
but it isn't unfair at all. When choosing an employee 
from a list of candidates, an employer makes the best 
deal he can. He'd be silly if he didn't. And broad knowl- 
edge, the kind an educated person should have, is a 
mark of intelligence and of intellectual curiosity. It's 
frosting on the cake. 

Of course this background isn't learned at sea, but 
on the land. And why not? We're Land People. We go 
into the sea as intruders. No matter how good our marine 
technology, that will always be true. A sea career is 
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nothing more than an extension into the ocean of 
knowledge and skills useful on land. There are only 
a few land jobs that do not have a sea counterpart. One 
might take a hairdresser, say, as an extreme example. 
But on the few remaining passenger liners, there are 
sea-going hairdressers. Earth moving equipment oper- 
ators? Watch the Army Corps of Engineers sometime, 
and you'll see bulldozers, drag-lines, and cherry pickers 
working along the coast. Mechanics? Every type of 
engine found on land is also found at sea. 

And so it goes. If you look hard enough you might 
find a land job with no counterpart in the sea, but there 
aren'.t many. 

When we finally expand present operations into a 
major national program of ocean development, there 
will be a career in the sea for every specialty. So, if 
you've been thinking of marine careers only in terms of 
science, engineering, or diving, take another look—at 
yourself, and the kind of thing you most like to do. What- 
ever it is, there is a sea career to match it. Let's look at a 
few careers you might not have thought about. 

Other Careers: 
RESEARCH, DEVELOPMENT, AND 
UTILIZATION 

To begin with, many of the problems we face in the 
coastal zones, in the estuaries, and on the high seas 
are not scientific or engineering problems. The most 
serious problems are legal, economic, sociological, 
political, and cultural. 

When we really begin to expand ocean activities 
it's going to be private industry, not the federal govern- 
ment, that will assume leadership. The federal govern- 
ment's largest role will be in providing essential services 
to the real developers and users of the ocean. Some of 
these services will be research, surveys, forecasting, 
and safety. And, of course, regulation. Federal services 
will provide a base. 

To build on that base, industry must operate legally 
and economically. The legal situation is so fouled up 
at the present time that it's hard to start anything new.* 
Whenever some businessman tries something new, it's 
apt to end up in a court case. Yet, there are very few 
lawyers who really understand marine law—the law 
affecting use and development of nearshore waters and 
the continental shelf. We will need many more sea 
lawyers—not the old admiralty type, but a new breed. 

Many new activities fall down when it comes to 
economics. Business and industry have to show a return 
on their investments. Most of the big opportunities 
you've heard discussed break down when it comes to 
economics. Take ocean mining, for instance. We know 
minerals exist at sea—both manganese nodules and 
placer deposits of important minerals. If they're to be 

* See Ocean Zones and Boundaries; International Law and 
Oceans, by Jon L. Jacobson. OSU Sea Grant Marine Advisory 
Program publication number 10. 
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minerals. By the way, those manganese nodules we 
hear so much about are important for the copper and 
nickel they contain—not for the manganese. But, at 
present, it would cost more to recover nodules from 
more than a mile of water than the miner could get for 
selling them. This will change, but we don't know when. 
We need economists and business administrators to 
work on the problem. It's always hard to find good 
marine business managers. It's a lot easier to find sci- 
entists and engineers. 

Suppose a business firm decides to go after some 
of the unutilized or poorly utilized food sources in the 
sea? There's a plentiful harvest of squid in the ocean, 
for instance. Squid swarm in the Gulf of Mexico and 
other places. In America, only a few people—those of 
Southern European or Oriental ancestry, mostly—eat 
squid. The rest of us use squid for bait when we go 
fishing. To make squid important in the American diet 
would require food scientists and technologists, nutri- 
tionists, home economists that could devise new ways 
of preparing squid, and first-class marketing people to 
sell it. The catching would be the easiest part. What's 
true of squid is also true of many other sea products 
which are eaten with pleasure in other countries, but 
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not in America. Sea urchin eggs and organs, octopus, 
eel, shark, sea slug, mussels, and sablefish are just 
a few examples. Eventually we'll be eating them. But it 
will take capable people with careers in food science, 
food engineering, business administration, home eco- 
nomics, and marketing to bring this about. 

A major problem at present is that scientific and 
engineering information does not get to the people who 
need it most—fishermen, food processors, business ad- 
ministrators, coastal zone managers, marina operators, 
boat builders, and so on. A major marine career of the 
future is that of expert communicator. This career will 
require a scientific or engineering education, but not 
as high as a doctorate. People with bachelor's degrees 
and, in some cases, people with two-year associate de- 
grees, can become marine county agents or informa- 
tion specialists. Their job is to take scientific and techni- 
cal information and communicate it to users in an un- 
derstandable form. Under the Sea Grant program we've 
made a good start on this career specialty, most notably 
in Rhode Island, Maine, and Oregon. 

By the time today's high school students are ready 
to move into the work market, aquiculture—the farming 
of marine animals—will be emerging as a major new 
field of business. Aquiculture specialists will be needed. 
A handful will be scientists and engineers, but most will 
be technicians who can keep the sea farm running. 

much of a contribution is it? 
And, make no mistake about it, making a con- 

tribution to human ability to understand the sea is im- 
portant to oceanographers. To put it bluntly, it's a lot 
easier to make a living on land, and usually one makes 
a better living. It isn't money that attracts Sea People. 
It's the attraction of the sea itself—its complexity, its 
mystery, its ever-present beauty. Even during great 
storms the sea is awesome, with a strange, terrifying 
beauty—if you're able to appreciate it. 

Not too long ago, the Research Vessel ADVANCE II 
left Cape Fear Technical Institute to go to the Virgin 
Islands as a surface support ship for Project Tektite II. 
The ship stuck its nose out of the Wilmington River 
into a storm. It wallowed at reduced speed for three 
days, and of the more than 60 people aboard, only five 
were not seasick. The Captain himself got sick. But he 
stood his watches, his face greener than the sea around 
him. And so did the technician trainees, the crew, and 
the scientists aboard. That's the way it is at sea. Only 
passengers have the privilege of taking to their bunks 
with the hope that the ship will sink, putting them out 
of their misery. 

As it turned out, one of the crew was sick from some- 
thing serious. The ship radioed the Coast Guard, which 
recommended they put into the nearest port. The 
weather was too bad to send a helicopter and too 

choppy to transfer the boy to a cutter at sea. S 
had to turn around and steam back through 
because the nearest port was at the mouth of the 
mington River—from which they had sailed. It's tini 
like this that cause oceanographers to call themselves 
"scientists who get seasick," or "sailors with a college 
education." 

It's easier to make a living on land—and very often, 
far more profitable. That's what Kipling meant in his 
poem, Mary's Son, in which a mother gives advice to her 
son in these words: 

"If you wait to find out what your wages will be 
And how they will clothe and feed you, 
Willie, my son, don't go on the sea. 
The sea will never need you. 
If you ask the reason for every command 
And argue with people about you, 
Willie, my son, better stay on the land .. . 
The sea will do better without you." 

Oceanographers will always be a minority among 
the Sea People. A greatly expanded ocean program will 
mean a need for more oceanographers, but not many 
thousands. There wouldn't be enough ships, labora- 
tories, or tasks to serve them. At present, about 1,800 
oceanography and ocean engineering students already 
are in graduate school. Unless the federal government 
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learned first to be a scientist, and then applied his basic 
knowledge to the special problems of the sea. Usually 
he did this in graduate school, earning a masters de- 
gree or a doctorate. There are exceptions, of course, 
but they are becoming rarer, not more common. 

To be an oceanographer today practically requires 
a doctoral degree if one is to gain recognition, and good 
employment. Again, there are exceptions. People of 
unusual brilliance and talent sometimes can make it 
without such credentials. But let's face it: Most of us 
aren't that brilliant or talented. 

There are physical, chemical, geological, and bio- 
logical oceanographers, but—at least among the good 
scientists—the distinctions blur. For instance, a biologi- 
cal oceanographer can't understand the population 
dynamics of fish species, or he can't understand the 
vital food chains of the sea, its chemistry and geology. 
A chemical oceanographer can't really comprehend the 
organic chemistry of a body of water without knowing 
its physics, geology, and biology. More than in any field, 
the oceanographer, regardless of his basic specialty, 
must be ageneralist—a jack of all sciences. And that 
takes a lot of learning and experience. That's one reason 
why a doctoral degree is practically essential. 

There are specialists among the oceanographers, 
too. There is a chemical oceanographer who has spent 

his entire lifetime on just one element—nitrogen. It 
happens to be a pretty vital element, and he's been 
tracing it through the food web of the sea, getting deeper 
and deeper every year. Another scientist is a physical 
oceanographer who hasn't been to sea in ten years. His 
data comes to him collected by others. He's a theoreti- 
cian who works on theory of wave formation and propa- 
gation and develops computer models to show how the 
sea surface behaves. And there is a biological ocea- 
nographer who spends most of his time identifying and 
cataloguing the echinoderms of the sea—a family group 
that includes sea urchins, sand dollars, and starfish. 
He's a taxonomist, which is to say he practices the sci- 
ence of classification, putting animals into their proper 
place in the scheme of things. All these are vital spe- 
cialties, on which the work of other scientists of the 
sea will be based. But every one of these people was 
a generalist first, and chose to move into a specialty of 
personal interest to him. 

According to Dr. Burr Steinbach of Woods Hole 
Oceanographic Institution, it's the broad people who 
make the real contribution to marine science. Anyone 
can be a narrow specialist—maybe an authority on cod- 
fish whiskers. It's safe to do this. If you're the world's 
foremost authority on the growth rate and structure of 
codfish barbels, no one will argue with you. But how 

For the majority of jobs, a two-year education will be 
sufficient. Other technicians will be needed in elec- 
tronics, computer processing, engine maintenance and 
repair, and in fishery operations. It is at the technician 
level that most new jobs will be created. 

As we move into aquiculture, and the conservation 
and use of marine animals, a new profession is emerg- 
ing—the marine veterinarian, an expert in diagnosing 
and treating the illnesses of fish, sea mammals, and 
such crustaceans as shrimp and lobsters. And, as more 
people go into the sea for sport or work, we will also 
need more physicians of the sea—doctors who know 
how to treat divers. There are less than three dozen 
qualified marine medical doctors in the country today, 
and we need many more right now. Anyone capable of 
getting through a medical degree will find a sea career 
waiting—if he wants to combine medicine and the sea. 

Of course "he" is a collective term we use for both 
sexes. How about careers for girls? 

Girls today find it a lot easier than it used to be to 
compete with men for sea jobs. The biggest problem 
is one that we've inherited from previous generations— 
it's hard to mix men and women in the confined quarters 
of a ship. The girls need facilities of their own with more 
privacy than men require. Ships aren't built for it. But 
women scientists and engineers are making a powerful 

push, demanding facilities, and getting them. A short 
time ago, five women made the first saturated dive in 
history as a part of Project Tektite II. Today there are 
women on oceanographic vessels. Staffs of major labo- 
ratories, such as Scripps Institution of Oceanography 
and Woods Hole Oceanographic Institution, have 
women in responsible staff positions. One of the project 
directors for the Deep Sea Drilling Project is a woman 
at Scripps. 

It will be a long time, perhaps a decade, before we 
have true equality in sea careers—at least those requir- 
ing time at sea—but the more girls that come into sea 
careers, the easier it will be. 

Naturally, no one is going to hire a girl who isn't 
qualified—and that brings us back to the problem of 
getting started in a marine career. You must have capa- 
bilities for which someone is willing to pay. And that's 
true for every single marine career, just as it's true of a 
land job. Furthermore, you'll be in competition for jobs 
with other applicants. The more you have to offer, the 
better your chances will be. 
Looking at Yourself; 

TODAY AND TOMORROW 
You've all advanced to an age when you can begin 

to get a good estimate of yourselves. After nine to a 
dozen years in school, you should be able to identify 
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certain things about yourselves—and begin to ask ques- 
tions. Bring your thoughts down to earth. What kind of a 
person are you? 

Do you hate mathematics and find it hard to handle? 
If so, forget about a career as a physical or chemical 
oceanographer. You won't make it. Math is vital. 

Do funny looking creatures, or dissecting them in the 
lab, give you the willies? Forget marine biology. 

Do you prefer to work with your hands? Are you 
happy when doing active things, and miserable doing 
skull work over endless papers? Then you're not a sci- 
entist type, and probably not an advanced type of engi- 
neer. Scientists and engineers have to enjoy problem 
solving in theoretical—and often abstract—terms. If 
that's not your bag, perhaps you're a manager, a mark- 
eter, or a technician. 

Would you rather communicate with people than 
do theoretical or routine work? You might have the 
makings of an extension agent. Or if you're good 
enough, you might be an information specialist or a 
photographer. 

Take a good look at yourself. It's your life, and you 
want to live it as happily and productively as you can. 
What keeps you contented? If you're not a scholar, it 
may not even be desirable to go to college and work 
for graduate degrees. If you are a scholar, you probably 
can make the higher education levels. 

In terms of money—income from a career—the final 
factor is what you're worth to an employer. Each em- 
ployer has standards, of course, and you want to be 
sure you can meet the educational and experience re- 
quirements for the kind of job you're shooting for. 

If you want to be a teacher at any level, you need 
academic credits. And, by the way, the nation needs 
good teachers who want to teach. It's about the best 
career there is, in terms of satisfaction—even though it 
isn't the career with the biggest income. Teachers of 
marine subjects will always be needed. 

To be a researcher also means lots of education. To 
be a technician means less—and there are a number of 
technicians who are making more money than many 
researchers. 

If you're uncertain about yourself and what you want 
to do, don't worry about it. Adults often try to hurry kids 
into a career choice. You may very well arrive at your 
college graduation still with no idea of what you really 
want to do, because it's not all that important to make up 
your mind quickly. A brilliant young biological oceanog- 
rapher knew exactly what he wanted, and pointed to- 
ward it like a bird dog the moment he got out of high 
school. He got his doctorate at the age of 25. An excel- 
lent physical oceanographer has tried everything from 
selling windows to courses in business administration, 
and he's just getting his doctorate in oceanography at 
the age of 40. If in doubt, take a good liberal arts course. 
It's a springboard to anything you might want to do later. 
There are  three  oceanographers  who  started  their 
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careers as, respectively, English teacher, theology stu- 
dent, and musician. There are some doctoral level 
oceanographers who went back to school to learn how 
to be marine technicians when they found they weren't 
happy in research careers. 

Parents and teachers push; but it's better to dig in 
your heels, get the best general education you can, try 
a few jobs, and then make up your mind—instead of 
leaping into something you don't want just because 
someone has given you a shove. The best workers in 
any field are those who love what they're doing. As one 
oceanographer put it, "I don't go to work—I go to fun. 
I have a good time at what I'm doing at least fifty percent 
of my working time, and that's hard to beat in any field." 
He's right. No matter what career you choose, whether 
scientist, technician, or business specialist; there will 
be routine, drudgery, and discomfort. You can count 
on it. But, if you've chosen well, there will also be 
pleasure, satisfaction, and rewards that more than bal- 
ance the bad times. 

When you make up your mind, go for the career you 
want. If you want it badly enough, you'll make it. A per- 
son usually can get what he wants, if he wants it badly 
enough to do whatever is necessary. 

If the job market is expanding, it's easier to make a 
career beginning, because employers are competing for 
people, instead of people competing for a few jobs. 
At the present time, the marine job market is tight. 
Things will ease in time, and young people still getting 
an education don't have to be overly concerned, be- 
cause things will be better when they emerge from the 
educational pipeline. 

There will be jobs in every category mentioned, and 
then some. There will be jobs in fields not yet developed. 
Even today, there are jobs—good career jobs. Most of 
them are in skill-type careers, requiring technician-level 
education. There are a few jobs for physical and chemi- 
cal oceanographers, and for engineers. But there are 
a number of biological and geological oceanographers 
who are seeking work. 

The big danger of false images on the TV tube is that 
they turn young people toward a few glamorous jobs— 
which really aren't all that glamorous when you come 
right down to it. The images we've seen in recent years 
are of diving biologists among coral reefs—and that's 
not typical of what biologists do, whether or not they 
dive. 

In looking at the background of marine careers, per- 
haps the most important single thing is to THINK! Use 
your heads to get behind the stories and TV reports. 
Look for reality. For instance, you will hear much about 
the environment, much about the International Decade 
of Ocean Exploration. If you want to know what all the 
publicity means in career terms, look behind the glow- 
ing reports to see the size of the bag of gold that's 
attached. In both cases, you'll find little new money 
attached to the programs and very few new jobs. But 
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Yves Cousteau. At least, we all know what the crew of 
the Calypso does. 

But in the real world of the sea, there are four prin- 
cipal kinds of divers. First there are the scientists who 
dive in the practice of their science. Cousteau's people 
belong partly in this group. Then there are the under- 
water photographers who fill our publications and 
screens with marvelous images of the world beneath the 
sea. Note that the great majority of these photos are 
taken in the Tropics, in the warm seas, which do not 
happen to be the most productive seas of the earth. The 
crew of the Calypso also belongs partly in this group, 
although—more than many others—they do get into 
cold waters. Third, and most numerous, are the sport 
divers. They dive for fun, not for a living. And fourth are 
the commercial divers. 

A frequent query from divers is how to switch from 
sport diving to some kind of commercial diving. There 
is only one answer: learn a skill or obtain knowledge 
needed by someone willing to pay you for its application. 
Diving is nothing more than a form of transportation— 
a means of getting to the job. In this case, the job is 
under water. But it's what you do when you get there that 
counts—how you get there isn't important in job terms. 

If we look at the locations where people are diving 
for pay, we find them in water which is often icy-cold. 

with very low visibility. If visibility is good to start withv 
the diver's activity soon fills the water with murk and ( 

cuts his vision down to a foot or less. He may have 
to do an intricate job with strong currents tugging at 
him. He may have to enter and leave the water through 
high seas. It would not be an unusual assignment for 
a diver to have to repair a natural gas pipeline 18 feet 
below the bottom of an estuary in pure muck, in Janu- 
ary, with ice pack above, and no visibility. Some divers 
have been badly hurt getting in and out of the water 
when seas were running and their platform operators 
couldn't judge the waves. 

When the divers are scientists, diving is a small part 
of their jobs. They are simply scientists who are able to 
get below the sea surface to practice their science, and 
very often they must do it in cold water, in low visibility, 
and in strong currents. The scientists who work in the 
tropics are the lucky ones—and they are a minority. 

The Oceanographer: 
A SCIENTIST AND SEA PERSON 

The scientists, of course, are oceanographers. We 
hear a lot about oceanography through our communi- 
cations channels—so much, in fact, that we have come 
to look on oceanography as a science. It isn't; it never 
was. What oceanography describes is a place—the sea 
—not a science. An oceanographer is a scientist who 
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from surface ships-dawm into the depths to perform such duties as attending jhallmii mtm research stations 
that a*;, likely te be a reality in the near future. 

Ocean Developments: 
TRUE AND FALSE IMAGES 

More than a decade ago, scientists of the sea who 
were members of the Committee on Oceanography 
of the National Academy of Sciences, released a report. 
They stated, in clear terms, the kinds of information 
we must have to understand the sea and its relation- 
ship to sun, air, and earth. The NASCO Report, as it 
was called, attracted a lot of attention in Washing- 
ton, D. C. It resulted in some—but not enough—growth 
of the nation's oceanographic program. It also resulted 
in more reports. It was these reports that attracted at- 
tention, and got the communications industry excited. 
People in Washington read, heard, and saw what the 
reporters, commentators, and editorial writers turned 
out. As people across the country were getting the mes- 
sage, the people in Washington reacted and began 
pouring more statements and reports into the system. 
Pretty soon, most people became convinced that it 
would be only a matter of days or weeks before vast 
sums of money would be poured into the oceans, to 
fulfill the excited promises of the communicators. 

It isn't going to happen. 
Ocean development will take place, because it 

must. We need the products of the sea, and we need 
the sea itself as the principal source of the oxygen we 

breath, and as the regulator of our climates. We need 
to understand the sea to understand our planet. We 
need sea business and industries to keep our economy 
growing. We also need marine conservation, and the 
preservation of great areas of sea and shore as natural 
preserves. 

These things will come from evolution—gradual 
growth—not from revolution or a sudden explosion. 

What has happened to the truth about ocean de- 
velopment is the same thing that has happened to 
money—it has become inflated. A good example of that 
inflation is a statement made in a recent book about 
marine careers. The author predicted 100,000 new 
marine jobs by 1980. 

He may have been right—but if he was, the jobs 
won't be the kind he predicted. And this leads us from 
the inflated image of marine development to a second 
false image. 

Scuba Diving: 
FOR FUN AND PROFIT 

The first thing most people visualize when they hear 
the term 'oceanographer" is an image of a wet-suited 
diver resplendent with flippers, SCUBA gear, and har- 
poon. We all know what they do because we see the 
television series created by the great pioneer Jacques 

if you look at projections of oil and gas recovery from 
the sea, you'll find that our consumption will increase 
from about 20% of our total supply at present to nearly 
a third in a few years—and that means lots of new sea 
jobs, although not in scientific research. 

And keep in mind that the sea is not for everyone. 
Certainly the sea is an attractive force—few humans can 
escape its mystery, beauty, and adventure. But that 
doesn't mean all who are attracted can stand it. The 
Sea People are a special breed, who must be near or 
on the sea to be happy. Most of them actually spend 
little time at sea—but even one cruise a year on a re- 
search vessel satisfies a real need. 

The late Dr. Wilbert Chapman, marine economist, put 
it this way: 

"The ocean weeds out from all the races of mankind 
that come upon it to make a living, a certain type of 
person. This type of person stays with the ocean, and 
the rest are cast back ashore to deal with the Land 
People." 

The sea, in short, does its own selecting from among 
those who want to make it their career—and there's no 
way of telling without trying for yourself, whether the 
sea will select you or cast you back ashore. You may 
be Sea People—or you may not. And as a last word of 
counsel, find out, somehow, before you're fulfy com- 
mitted. Keep one foot on the land until a sea career 
accepts you for its own. 

Pacific 
Sea 
Grant 
Advisory 
Program 

ptifiCretease of weather balloon from ocean-going 
research vessel is but one of many oceanographic 
activities designed to predict the ^haMUuijliuj. 
our physical environment. 
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The Pacific Sea Grant 
Advisory Program is a co- 
operative effort of Pacific 
basin universities and the 
National Marine Fisheries 
Service to help solve 
common problems of ma- 
rine resource develop- 
ment and extend marine 
extension services on"the 
West coast. 

TODAY'S YOUTH 
in tomorrow's sea 

INFORMATION ABOUT YOU AND 
TOMORROW'S SEA 

Training and Careers in Marine Science, International Oceano- 
graphlc Foundation, Virginia Key, Miami, Fla., 1966. 16 pp. free 

Science Beneath the Sea, William M. Stephens, G. P. Putnam's 
Sons, 200 Madison Ave. New York, 1966. 224 pp. $3.95 

So You Want to be a Marine Scientist, William M. Stephens, 
Seaquarium Science Series No. 2, Miami Seaquarium, Ricken- 
backer Causeway, Miami, Fla. 25c 

Opportunities in Oceanography, E. John Long, Publication No. 
4537, The Smithsonian institute, Washington, D.C. 32 p. free 

Careers in Natural Sciences, Robert Shosteck, B'nai B'rith Vo- 
cational Service, 1640 Rhode Island Ave. N.W. Washington, D.C, 
1960, 7 pp. 35c 

Your Future in Oceanography, Norman H. Gaver, Richard Rosen 
Press, New York, 1967. 143 pp. $3.95 

Books and Articles about the Sea, Seaquarium Science Series 
No. 1,. Miami Seaquarium, Rickenbacker Causeway, Miami, Fla. 
1968. 31 pp. 25c 

Oceanography Information Sources, National Academy of 
Sciences National Research Council Publication No. 1417, Na- 
tional Academy of Sciences, 2101 Constitution Ave. Washington, 
D.C. 1967. 38 pp. $1.50 

Careers In Fishery Science, Chronicle Guidance  Publications 
Inc. Morovia, N.Y. 35c 

Fish Culture as a Livelihood. Fishery Leaflet 97, Fish and Wild- 
life Service, Washington, D.C. 

Fisheries as a Profession. American  Fisheries Society, Wash 
ington D.C. 

Effective Use of the Sea. Report of the Panel of Oceanography. 
President's Science Advisory Committee. U.S. Government 
Printing Office 60c 

PACIFIC SEA GRANT ADVISORY /fcWg; 
PROGRAM MEMBER UNIVERSITIES / 
' (Below) Six universities comprise PASGAP. They 
are the University of California, Oregon State Uni- 
versity, University of Washington, University of Ha- 
waii, University of British Columbia, and University of 
Alaska. In addition, the National Marine Fisheries 
Service provides important support for coopera- 
tive PASGAPefforts.       ^——- - 
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Today's youth are looking toward 
the sea for career opportunities as 
never before. Inevitably the ques- 
tion arises "do opportunities really 
exist in such large numbers as in- 
dicated by current publicity about 
the sea?" 

The answer to this question lies 
in putting marine careers in proper 
perspective. Let us begin by look- 
ing at the "Big Picture." 

Age of Aquarius: 

MYTH AND REALITY 

Today we're in the Age of Aquarius, under a sign 
of the Zodiac that youth have adopted for their own. 
And that's particularly appropriate for young peopie 
who want to relate their careers to the salt waters of 
earth, because Aquarius is the water carrier—and 
today's young people will have to carry the responsibil- 
ity for research, development, conservation, and full 
utilization of tomorrow's sea. 

Today we're also in the Age of Myth. This is a time 
when electronic communications fire messages at us 
so rapidly that we barely have time to think. If today is 

a time of technological miracles—such as penetration 
to the deepest part of the sea and excursions across the 
equally hostile gulf of space to the moon—it is also a 
time of misleading images. 

The communications that we see the most—such 
as television programs—concentrate NOT on what is 
most important or most real, but what is most dra- 
matic, or perhaps most beautiful. Many of the messages 
originate with people who have something to sell— 
an idea, a special interest, or a hope of economic re- 
turn. The message may be entirely legitimate, but the 
primary idea very often is buried beneath a heavy layer 
of drama. 

This has happened to the sea. 


