














Marine Riology

Thc field of marine biology — the
study of marine organisms, their
behaviors, and their interactions with
the environment — is considered one
of the most all-encompassing fields of
oceanography. To understand marine
organisms and their behaviors
completely, marine biologists must
have a basic understanding of other
aspects, or “disciplines” of oceanogra-
phy, such as chemical oceanography,
physical oceanography, and geologi-
cal oceanography. Therefore, marine
biologists and biological oceanogra-
phers study these other fields
throughout their careers, enabling
them to take a “big picture” approach
to doing research.

In reading about marine biology

and each of the other fields, keep in
mind that some of the most important
oceanographic discoveries have been
made as a result of an integrated,
multidisciplinary approach, often
involving geologists, chemists,
biologists, physical oceanographers,
and engineers.

Specializing within the Field

Because there are so many topics
one could study within the field of
marine biology, many researchers
select a particular interest and special-
ize in it. Specializations can be based
on a particular species, organism,
behavior, or ecosystem. For example,
marine biologists may choose to
study a single species of clams, or all

Left to right, marine biologists Marcel
Montane and Karen Metcalf and
marine science technician Eric Farrar
of the Virginia Institute of Marine
Science, College of William and Mary,
sample for juvenile blue crabs in a
Chesapeake Bay grass bed as part

of a study of blue crab population
dynamics.

clams that are native to a climate or
region. Others may choose to study a
disease that is causing serious prob-
lems for a particular species.

Probably the topic most often asked
about within this field of research is
marine mammals, including cetaceans
(whales and dolphins) and pinnipeds
(sea lions, seals, and walruses). Due to
the popularity of marine mammals at
aquaria and marine centers, as well as
that of movies, television shows, and
books about whales and dolphins,
researchers in this field are over-
whelmed with requests from students
and the public about what it takes to
become a marine biologist and to
work with marine mammals.

Research jobs involving marine
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Oceanography

A chapter that attempts to com-
bine three major disciplines of ocean-
ography — marine geology and
geophysics, physical oceanography,
and marine chemistry and geochemis-
try — should be prefaced with the
explanation that the subfields of
oceanography are closely related.
Oceanographers and others involved
in these disciplines often work
together to unravel the mysteries and
unknowns of ocean science. In many
government-sponsored research
efforts, preference is given to research
projects that integrate the separate
disciplines of oceanography and
incorporate important principles from
each to better understand a system,
phenomena, event, or process.

As a growing global population
stresses the ability of our society to
produce food, water, and shelter, we
will continue to look to the oceans to
sustain our basic needs. Advances in
technology, combined with demand,
will improve our ability to derive
food, drinking water, energy sources,
waste disposal, and transportation
from the ocean. It will be up to this
and future generations to build upon
our existing knowledge of the ocean
and its potential to help meet the

needs of the world and its inhabitants.

In reading about each of these
subfields, keep in mind that some of
the most important oceanographic
discoveries have been made as a
result of an integrated, multidisciplin-

Oceanographers from the University
of Washington and the National
Oceanic and Atmospheric Adminis-
tration are studying the influence that
water from the Columbia River has
on water salinity in the northern
Pacific. Here, a research team —
Remus Gladden, Andrew Newell, and
Deanne Niemer, left to right — takes
a water sample from the deck of the
research vessel McArthur.

ary approach, often involving geolo-
gists, chemists, biclogists, physical
oceanographers, and engineers.

The 1977 discovery of active
hydrothermal vent communities
illustrates the benefits of this
multidisciplinary approach. At these
active hydrothermal vent sites,
oceanographers observed thriving
populations of hundreds of “new”
species, including tube worms and
giant clams. “Black smoker” chimneys
also were observed, venting hot,
metal-rich fluid that generates from
within the Earth’s crust and can reach
temperatures as high as 350°C. Just
outside these chimney-like structures,
the water is much cooler — about 2°C
— and has a higher pH. When these
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Related Fields

There are many jobs in the field of
marine science that do not fit into the
categories of marine biology, ocean-
ography, or ocean engineering,.
Instead, these jobs may fit more than
one category, or they may overlap
other fields, such as education,
communication, economics, seagoing
careers, or business.

Many of these jobs are highly
specialized and require very different
educational backgrounds, experi-
ences, and skills. Some of the jobs
were created by the people who hold
them — in other words, they may
have started their own business or
created their position because they
saw a need for their expertise and
pursued it.

Some common characteristics of
people in virtually all marine-related
careers seem to be a love for the sea, a
respect for the way the ocean works,
and a sense of curiosity. Many people
in the various fields of marine science
describe a feeling of accomplishment
or satisfaction about their work,
knowing that being involved in their
field has or will make a difference for
present and future generations.

There are countless possibilities
within the marine-related field:
marine educator, science writer,
filmmaker, photographer, ecotourism
guide, park ranger, beach superinten-
dent, maritime or environmental
lawyer, aquavet (veterinarians that
specialize in marine or aquatic

Marine educators design programs to
teach young and old about our aquatic
resources. Here, a group of grade-
schoolers from Michigan participate
in the Great Lakes Education Pro-
gram. The program was developed by
Michigan Sea Grant to introduce
students to the biological, physical,
chemical, and cultural aspects of the
Great Lakes and other aquatic sys-
tems.

animals), economist, marine archae-
ologist, marine historian, fundraiser
or spokesperson for a marine organi-
zation, museum, or non-profit group,
aquaculturist, manager of a local,
state, or federal agency specializing in
marine or freshwater issues, marina
manager, ship’s captain or mate,
environmental planner for a town,
city, or state, manager of a land
conservation organization or land
trust, botanist, computer specialist
with a marine or environmental
organization, ecologist, hatchery
specialist, landscape or maritime
architect, and so on.

While we certainly won't attempt
to list all of the possibilities for a
marine-related career, it's probably
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