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A p p r o x i m a t e l y  20 to 25 colleges and univer- 
sities in this country offer undergraduate degrees 
in marine science or oceanography, with options 
in the sub-disciplines of biological, chemical, 
geological and physical oceanography (Mayn- 
ard, 1986). In addition to these, there are a 
number of schools offering a degree in just one of 
the sub-disciplines (biology) or in related disci- 
plines (fisheries, marine affairs, ocean engineer- 
ing), and others allowing a student to concentrate 
in the marine sciences, while not actually offering 
a degree program as such. While in the past, there 
were a few institutions offering two-year techni- 
cal Associate of Science (A.S.) degrees in the 
marine sciences, these programs appear to be on 
the decline. Now most undergraduate programs 
in the field offer the Bachelor of Science (B.S.) 
degree, with some of the less rigorous ones offer- 
ing the Bachelor of Arts (B.A.) degree. How 
successful are these programs? Is there areal need 
for them? 

What should be the role, if any, of undergradu- 
ate education in preparing tomorrow's oceanog- 
raphers? This article will try to address these 
issues by considering what has become of the 
some of the people who have completed a four- 
year undergraduate degree program in 
oceanography. Did they pursue careers in the 
field, either with or without graduate education? 
Were they satisfied with the education they got? 
Do they wish they had chosen a different major? 
What contributions have they made to the oceano- 
graphic community as a whole? The answers to 
these questions will be based primarily on my 
personal experience and that of my friends and 
acquaintances, and some brief discussions with 
representatives of several academic departments 
offering undergraduate degrees in oceanography, 
and are not the result of extensive research into 
the subject. The focus here will be on physical 
oceanography because that is my area of exper- 
tise. It is also the area with the greatest employ- 
ment opportunities at the moment, according to 
the University of Washington's current guide to 
undergraduate programs in oceanography. It is 

certainly not, however, the area with the highest 
undergraduate enrollment. The vast majority 
of students receiving baccalaureate degrees in 
oceanography are concentrated in biology, fol- 
lowed by geology, chemistry and physics. I sus- 
pect that many of the opinions and conclusions 
offered here in regard to the value of an under- 
graduate education in physical oceanography may 
also apply to the other areas of oceanography. 

Having said that this article primarily reflects 
my personal biases, let me give a quick overview 
of my background in oceanography. After briefly 
attending Tufts University (Medford, MA) and 
then sailing aboard the Sailing Education 
Association's (Woods Hole, MA) training re- 
search schooner West~'ard, I attended the Florida 
Institute of Technology, Jensen Beach Campus 
(recently defunct) from which I received an A.S. 
in Oceanographic Technology in 1976. I then 
transferred to the University of Washington from 
which I received a B.S. with a major in physical 
oceanography in 1978. During my undergradu- 
ate years I got some research experience by spend- 
ing summers at the Harbor Branch Foundation in 
Ft. Pierce, FL and Columbia University's Lamont- 
Doherty Geological Observatory in Palisades, 
NY. Then after working for two years at the Naval 
Oceanographic Office (Bay St. Louis, MS) and 
The Johns Hopkins University's Chesapeake Bay 
Institute (Baltimore and Shady Side, MD), plus a 
brief stint at Martin Marietta Environmental Center 
(Baltimore, MD), I entered the Woods Hole 
Oceanographic Institution / Massachusetts Insti- 
tute of Technology Joint Program in Oceanogra- 
phy and Oceanographic Engineering, from which 
I received a Ph.D. in physical oceanography in 
1987. I am now a postdoctoral associate at the 
Cooperative Institute for Marine and Atmospheric 
Studies at the University of Miami. 

Data 
I assume that I was asked to write this article 

because I was the only person the editor could 
think of who had both doctoral and bachelor's 
degrees in physical oceanography. While there 
may be one or two others of whom he and I are not 
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aware, I am sure the numbers are quite small. So 
what has happened to the other people who have 
completed undergraduate programs in physical 
oceanography? These sorts of statistics are hard 
to come by because most undergraduate aca- 
demic departments do not track the careers of 
their graduates, although yearly enrollment fig- 
ures in any given major are probably available. 

My own inquiries show that while I may be one 
of the first physical oceanographers with both a 
Ph.D. and a B.S. in the field, I am certainly not 
going to be the last. I know of several Ph.D. 
candidates who majored in physical oceanogra- 
phy as undergraduates. Others are working on or 
have completed masters degrees. These indi- 
viduals fill a wide variety of technical, manage- 
ment and research positions in academic, govern- 
ment, and industry settings. The opportunities for 
those who stop at the bachelor's level (or at least 
do not go on to graduate school immediately) are 
more limited in scope and possibly also in num- 
ber, but it seems that most who want to pursue 
careers in oceanography are able to find jobs. 
(This may not apply to those in biological ocean- 
ography.) 

According to the deans' offices at University of 
Washington (UW), Florida Institute of Technol- 
ogy (FIT), and University of Miami (UM), a 
majority of their marine science undergraduates 
go on to graduate school or are employed in an 
oceanographic capacity. Many are research as- 
sistants in academic and research institutions or 
government laboratories, getting involved in field 
work and data-processing. Some are shipboard 
technicians, while others go into computer pro- 
gramming slots. Some no doubt also find their 
way into private industry. While the duties of an 
employee at this level may be somewhat tedious 
and the chances for advancement limited, I imag- 
ine that the situation is no different in the rest of 
the sciences. 

One potential indicator of the success of these 
programs, the trend in the number of enrollees, 
yields inconclusive results. FIT says that their 
total number of undergraduates in oceanography 
and ocean engineering is declining, while UM's 
enrollment is holding steady, and UW's is in- 
creasing. Are students from all of the four-year 
undergraduate programs equally likely to pursue 
careers in oceanography? If the people I have met 
during the course of my 14 years in oceanography 
are typical, then the answer is no. Only eleven 
institutions (Table 1 ) are represented by this group. 
At least some graduates from a substantial subset 
of these same institutions have been accepted into 
the top graduate schools in oceanography. 

There is no apparent dichotomy between the 
programs that are most successful in placing 
students in the job market and those that are best 
at preparing them for graduate school. Only a 
very small percentage of the students admitted 
into graduate schools in oceanography have 
undergraduate degrees in the marine sciences, 
leading at least to the perception, if not the fact, 
that students with this major are not competitive, 
in this regard, with students who major in the 

basic sciences. I suspect that undergraduate 
oceanography majors are actually underrepre- 
sented in graduate oceanography programs, even 
taking into account the small proportion of under- 
graduates who major in oceanography versus 
other subjects. This may be due in part to the fact 
that these students are not applying in great 
numbers, the ones planning on graduate school 
having been earlier advised to major in one of the 
basic sciences. Of those who do apply, their lack 
of competitiveness may be attributed to some 
combination of deficits in the candidate (proba- 
bly fostered by the low degree of selectiveness in 
admissions to undergraduate programs) and in 
the candidate's undergraduate curriculum. Both 
the distribution of courses by subject and the 
degree of difficulty of the courses affect the 
quality of the curriculum. Maynard's 1986 sur- 
vey of 27 marine science baccalaureate curricula 
from ten institutions (partially overlapping with 
those listed in Table 1) and 28 curricula recom- 
mended by ten graduate institutions found strong 
similarities between the courses undergraduate 
programs offered and the ones graduate schools 
said they wanted their incoming students to have 
taken. This suggests that course requirements 
should not be a major factor in preventing under- 
graduate oceanography majors from continuing 
on to graduate school. 

Ingredients For A Successful Program 
What are the essential components of a success- 

ful undergraduate program in oceanography? A 
series of informal interviews with oceanogra- 
phers who majored in the field as undergraduates 
quickly revealed that the most important element 
of their undergraduate years, the thing that was 
most responsible for them pursuing careers in 
oceanography, was research experience. In some 
cases, this experience came in the form of a work 
co-op program or intensive summer field course. 
In other cases, students had the opportunity to 
work on projects with members of the regular 
teaching staff, or with adjunct faculty or research 
staff. For my own part, the summer internships I 
served at research institutions gave me an inside 
look at some practicing oceanographers, and 
helped me to focus my own interests. 

A second key element was the strong emphasis 
on one of the basic sciences. Some programs even 
recommend or require a double major. Programs 
offering a more general oceanography degree, 
without specialization in one of the sub-disci- 
plines, were felt to be much less worthwhile. 
Good advising with respect to course selection 
and job opportunities are also important parts of 
a successful program. 

Pros And Cons 
Even considering just the best undergraduate 

oceanography degree programs, can we establish 
a need for this type of education? Rather than 
attempt to analyze the sketchy data available, I 
will attempt to present in a more general way 
some of the advantages and disadvantages to the 
individual and the community of these programs 
based on my own experiences and the opinions 
culled from discussions with others in the field. 



To the college-bound high school senior who is 
interested in the marine sciences, the primary 
advantage of a school offering an undergraduate 
program in oceanography, is the fact that you do 
not have to wait for four years to satisfy your 
desire to immerse yourself in the subject. This 
was the major drawing card for me. If I had not 
had the option of majoring in oceanography, I 
might not have continued in college at that time. 
I had already dropped out of one university, 
where it seemed to me that all the science classes 
were geared to pre-med majors. 

A second advantage, one with more long-last- 
ing benefits, is the exposure to all aspects of 
oceanography. Introductory courses taken in the 
first two years (or in my case in a two-year degree 
program before transferring to a four-year pro- 
gram) help you to decide what sub-discipline of 
oceanography to concentrate in, and background 
in the others is helpful whichever you choose, 
particularly in view of the growing emphasis on 
interdisciplinary studies. As the body of knowl- 
edge in oceanography grows, graduate students 
are forced to narrow their area of expertise, due to 
the pressure to finish in a reasonable period of 
time. The opportunity to take courses outside 
your area of specialization is fading. It is quite 
possible for an undergraduate math or physics 
major to complete a doctoral program in physical 
oceanography without ever having to take courses 
in biological, chemical or geological oceanogra- 
phy. The broad view of oceanography one gets in 
an undergraduate program is a strong point in 
their favor. 

A third advantage is that students who major in 
oceanography as undergraduates can make a more 
informed decision about whether they want to go 
on to graduate school. Many people entering 
graduate school in oceanography from other back- 
grounds do not have a good feel for what they are 
getting into. 

For those who suspect they want to go on to 
graduate school in oceanography, there are some 
disadvantages to majoring in oceanography as 
opposed to the more traditional approach of ma- 
joring in one of the basic sciences, of which they 
should be aware. This choice may affect not only 
their chances of getting into graduate school and 
their subsequent performance there, but also may 
have consequences throughout their entire ca- 
reers. Oceanography majors generally take fewer 
courses in the "pure" science (physics in my case) 
and fewer math courses. In some programs there 
is also a question as to the caliber of the courses. 
Students applying to schools requiring advanced 
GREs in a special subject may find this a particu- 
lar difficulty. 

Then, even if a student has completed a tough 
program with good grades and GRE scores, he or 
she may still face some discrimination at graduate 
school admission time. 

Those passing the hurdle of admission may ex- 
perience some difficulties during the first year in 
graduate school, as they find that they are ahead 
of their classmates in some subjects and behind in 
others. A more enduring problem which can 

result from a weaker foundation in the basic 
science underlying your chosen sub-discipline of 
oceanography is a lesser degree of familiarity 
with how certain problems have been solved in 
closely-related subjects. For instance, I may not 
pick up on an analogy between a problem in 
geophysical fluid dynamics and one in, say, 
electromagnetism or thermodynamics, as easily 
as someone who became more familiar with those 
subjects during their undergraduate studies. 

Students who are fairly certain they want to go 
on for an advanced degree, but are unsure in what 
field, are almost definitely better off majoring in 
one of the basic sciences because it leaves them 
more flexibility, although I do know oceanogra- 
phy majors who have gone on to medical school, 
for example. I would make the same recommen- 
dation to students who do not think they want to 
go on to graduate school, and are not committed 
to working in oceanography after finishing under- 
graduate school. Computer science, engineering, 
or statistics majors, as examples, will have a wide 
rangeof opportun itie s for employment, i nc I uding 
jobs in oceanography. 

The oceanographic community as a whole 
benefits from undergraduate oceanography pro- 
grams in that they can act as a recruitment mecha- 
nism for graduate schools, and they are a source 
of qualified motivated people to fill research 
assistant and other positions. Possible disadvan- 
tages are that they can dilute the resources of an 
institution and, at places with both undergraduate 
and graduate programs, faculty must take time to 
teach undergraduate courses, which might other- 
wise be spent on graduate courses or research. 

Conclusions And Recommendations 
On balance, I think that for a certain group of 

students, those who know early on that they want 
a career in oceanography, the advantages offered 
by a good undergraduate marine science program 
outweigh the disadvantages, and this educational 
route can be a rewarding alternative to the more 
traditional approach. It is also my feeling that 
there is a legitimate place in oceanography for 
people with this background and they need not 
suffer for career opportunities. If we accept this 
premise, then it is useful to consider what can be 
done to improve undergraduate programs in ocean- 
ography and the way they fit into the rest of the 
educational system. 

First of all, high school seniors and college 
freshmen and sophomores need better informa- 
tion about what oceanography is and what is 
available in the way of educational and employ- 
ment opportunities. The popular misconception 
that all oceanographers look for whales or the 
Titanic needs to be dispelled. 

Secondly, if possible, undergraduate oceanog- 
raphy programs should be more selective in their 
admissions. Increasing the difficulty of the un- 
dergraduate curriculum will also help to improve 
the quality of the students who complete it, thus 
helping them to be more competitive when apply- 
ing for spots in graduate schools, and enhancing 
the reputation of the undergraduate program. 
[ PLEASE TURN TO PAGE 35 ] 
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A POST-GRADUATE VIEW [ CONTINUED FROM PAGE 13 ] 

Thirdly, graduate schools need to recognize that entering stu- 
dents come from a variety of backgrounds, each with its own 
inherent strengths and weaknesses. Some allowance must be 
made for this in the graduate curricula. 

One step that has been taken in this direction by the Joint 
Program is the introduction of a math course in the first summer, 
designed to help ensure that students do not start their first 
semester with a disadvantage in this area. Finally, departments 
offering bachelor's degrees in oceanography should track their 
graduates and see how they have fared in their further education 
and careers. This information, along with statistics from gradu- 
ate departments of  oceanography on the rate of acceptance of 
applicants and the fate of  the admittees, classified by under- 
graduate major, should be useful in future evaluation of under- 
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s t rength to a socie ty  in their  own  special ty.  A new socie ty  would  
p rov ide  a m e c h a n i s m  for  evalua t ing  this s t rength,  for focus ing  
i t ,  and m a x i m i z i n g  its appl icat ion.  The changes  which  can be 
b rought  about  in the wor ld  o f  social  o rgan iza t ions  by the 
act ivi t ies  o f  The O c e a n o g r a p h y  Socie ty  could  well  be comp a -  
rable to the changes  which  were  b rought  o n - c a m p u s  by the es- 
t ab l i shment  o f  o c e a n o g r a p h y  depar tments .  

As  in the universi t ies ,  where  all depa r tmen t s  coopera t ing  in 
the mar ine  sc iences  saw those  p rog rams  s t reng thened  by the ex-  
is tence o f  an o c e a n o g r a p h y  depa r tmen t  in their  midst ,  it is l ikely 
that  the ocean-o r i en ted  p rog rams  o f  bro ther  socie t ies  would  be 
s t r eng thened  by their  assoc ia t ion  with The O c e a n o g r a p h y  
Society.  A broader  and deepe r  basis  for  suppor t  o f  all appl ica-  
t ions o f  ocean  sc ience ,  eng ineer ing ,  and t echno logy  could  be 
tapped.  

The potential of oceanography seems unlimited. The oceans 
constitute a major part of our planet. Understanding and fully 
utilizing the oceans will require all the knowledge of the basic 
sciences and all of the skills of engineering and technology. To 
obtain appropriate support and to seek this understanding 
effectively requires the coordination and focusing of the many 
different participating institutions and societies. A missing 
element has been a dedicated Oceanography Society. 
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