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1 An Overview of

Ocean and Oceanography

What do you know about the ocean and oceanography? The two
essays in this unit may of fer some answers. Text A probes into
the deep connection between human brains and the ocean and the
urgency of protecting the ocean from a new perspective. Text B
gives a brief introduction to oceanography which involves a
multidisciplinary study of the ocean. We hope the two essays
may help you with a basic understanding of marine science and

the close link between human-sphere and ocean-sphere.
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Text 9
Pre-reading Questions

Before you read the text, take a few minutes to think about the follow-

ing questions:

1. How do you define ocean?

2. In what ways are oceans important to our daily life?

The World Ocean

1. On June 8 every year, ocean enthusiasts celebrate World Oceans
Day. Last year over 300 official events in 45 countries recognized
how the Earth’s largest and most complex ecosystem affects not only
the rest of the planet and its inhabitants, but how the seas touch up-
on the essence of being human and the connectivity of the human-
sphere to the ocean-sphere.

2. The ocean is such a ubiquitous part of our world that we mostly
take it for granted. Part of the disconnection between people and the
ocean is explained by distance between people and the shore—even a

mile can make us half~a-world away if we never make the effort to
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gaze out on the blue horizon.

Another part may be our lack of basic understanding of how the
ocean affects every human being on the planet. The ocean buffers
our weather, provides us with foods and many of modern medicines
have been discovered from decades of relentless marine research. An-
other part of our disconnection may be that we just don’t know how
to put into words and describe the emotions of how the ocean affects
us.

The latter part is a difficult concept to encapsulate. While poets,
songsmiths and artists have described the ocean in ways ranging
from fury and fear to calm and reflection, there is little in historical
and modern research that has tested the waters of the neurological
basis of our connection to the ocean. Only very recently has this

been explored.

The BLUEMIND initiative founded

by marine conservation biologist Dr. B LU E M I N D

YOUR BRAIN ON OCEAN

Wallace J. Nichols with colleagues in
art, marketing and technology seeks to
define a new field bridging neuro-
science and conservation biology—neu-
roconservation—designed for a “deeper

"We are more than logical

understanding of the connection be- We are human

tween the brain and the ocean.” Such

an effort is impressive, truly multidisciplinary and has fantastic po-
tential to understand what motivates people to care about and act up-
on environmental issues.

“Marketers have long understood that the human brain responds
best to simple messages, repeated often, shared through good sto-
ries,” explains Nichols, who says he regularly reads the Harvard
Business Review. But the word “marketing” isn’t a favorite among
scientists. Nichols is one of growing contingent of marine scientists
who see the value in interdisciplinary approaches to tackling tough

research problems.
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This analogizes the message for World Oceans Day that I'd like to
highlight. There are not seven seas or four oceans any more than
there are separate, bounded fields of study in science. There is a
world ocean, and it encompasses all the phenomena that encompass
the world. Marine science has always traditionally been a very inter-
disciplinary venture by its very nature. The watery world is a three
dimensional environment at the whims of the laws of physics, as
much as the laws of ecology and evolution, that help create the im-
mense diversity of life that we've only feebly characterized through
over 200 years of rigorous exploration.

A world ocean is a connected ocean. The iconic maps with distinct
circulation patterns among ocean basins belie the fact that much dee-
per down the pace of flow lessens, with the shifting of currents, wa-
xing and waning of intensity and direction, and slow millennial-scale
crawl of deep water masses. These water masses are created in the
north Atlantic and off the tip of Antarctica where warm tropical wa-
ter is shrouded by the colder polar waters and chilled by arctic
winds, and the surface water freezes leaving behind its salt to water
below it. The cold, dense water sinks here and begins its thousand-
year journey around the world.

The eminent oceanographer Dr. Wally Broecker dubbed this phe-
nomenon the “Ocean Conveyor Belt. ” It is a simplification of a com~
plex system that explains the net flow of heat in the ocean. This
paradigm has dominated oceanography for nearly half a century, but
this model may be too simplified. In particular, technological devel-
opments in the last decade have allowed scientists to peek into the
ocean at higher and higher resolutions. Once overlooked processes,
such as the ocean’s wind patterns and eddy fields, appear to be pla-
ying much larger roles in ocean overturning.

In a review published in Science last year challenging the conveyor
belt model, Dr. Susan Lozier of Duke University weighed several
distinct pieces of evidence that overturn our concepts of ocean over-

turning. While there is no doubt in scientists’ minds that overturning
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12.

13.

14.

15.

happens—this is a directly measurable property—the oversimplifica-
tion is a little too simplistic. Most importantly, eddies, which are
circulating bodies of water up to 100 km in diameter, have been re-
cently observed to redistribute water masses of the conveyor belt.

Does this change how the entire ocean is connected? Not in the
least, it fine tunes the connection. Instead of deep water moving
along the western boundaries of ocean basins, it moves more within
the interior as it is driven by eddies from the pole towards the equa-
tor.

“Though appealing in its simplicity,” writes Lozier, “the ocean
conveyor-belt paradigm has lost luster over the years, precisely be-
cause it has over-distilled the complexity of the ocean’s overturning.
This complexity has slowly been revealed as the ocean has increas-
ingly been observed at finer scales in space and time and in places
previously only sparsely sampled. ”

Revolutions in marine science are fought by better technology and
better sampling efforts. The azoic hypothesis, supported by Forbes
in the 1800s that life couldn’t exist much deeper than 500 meters,
was laid in Davy Jones’ locker through the improvement of dredging,
depth measurement and water collection tools and the massive under-
taking of the HMS Challenger expedition.

The revolutionary model itself, though, is a bit too simplistic and
overstated. Very few are the papers written that instantly change a
field of study upon publishing. Paradigms are shifted gradually. As
Isaac Newton graciously noted, by “standing on the shoulders of gi-
ants,” hypotheses are tested and evidence is gathered, conclusions
are drawn and meanings are debated. The ebb and flow of newly col-
lated evidence sways the theoretical tides in another direction. We
are only able to even ask moment-defining questions because of a vast
historical legacy of literature that provides a self-perpetuating “con-
veyor belt” of generating new questions.

The future of our world ocean is filled with excitement at the pos-

sibilities that lie ahead and terror of the magnitude of which we have
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already affected such a vital system. It is no secret how we are con-
nected to the ocean. Seawater and our own bodily fluids are similarly
composed. The person living farthest from coastline still carries their
own inner ocean, there is no escaping it. We are drawn to coastal
vistas, spend our hard-earned money for a weeks-worth slice of the
beach and surf, and go to great lengths to bring seafood to the most
landlocked cities. Perhaps a new frontier, a new revolution in marine
science will be to understand how we all share a psychological con-
nection with the sea.

The ocean is the glue that holds our planet together. Nearly three-
quarters of our planet is defined by salty water, weaving its way around
continents and circumseribing islands. The water never leaves us. It
moves around the planet, it evaporates and gets dumped over land and
joins with rivers, but it always makes its way back home to the ocean.
We are just like that water, no matter how we flow, we always end up

near the ocean. Understanding the “mind-ocean connection,” as Dr.

Nichols calls it, could actually save own lives.

17.

@

Whatever we do now to protect the ocean. to get its message out
there, is not working—or, at least, not working quickly enough.
Many do not get the ocean. Though they may spend many hours of
their lives entranced by it, they do not know why. And neither do
scientists. To understand how to make conservation messages stick
to people, we need to ask new questions about the neurological basis
for conservation. We are included as components in the world ocean,

just as vital to the ocean as the ocean is to us.
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18.  “It’s time to drop the old notions of separation between emotion

and science,” suggests Nichols. “Emotion is science. [ ... | It’s like-

ly, maybe even certain, that the greatest unexplored mysteries of the

sea are buried not under a blanket of blue, but deep in the human

mind. ”

(1,394 words)

(Extracted from http://blogs. scientificamerican.

com/guest-blog/2011/06/08/a-world-ocean/)

ubiquitous/ju:'bikwites/a.
buffer/'bafs/v.
relentless/ri'lentlis/a.
encapsulate/in'keepsjuleit/v.

reflection/ri'flek[on/n.

neurological/ njuara'lodzikal/a.

multidisciplinary/ malti disa'plinari/a.

contingent/kon'tindzont/n.

analogize/s'nzelodzaiz/ v.

highlight/ 'hailait/ .

encompass/in'kampos/ .

feebly/'fi. bli/ad.

rigorous/ 'rigeras/a.

e

o

seeming to be in all places & # & #

provide protection against harm %
continuing in a severe or extreme way 489,
Hae

express or show the most important facts a-
bout something #% 3%

careful thought about something, sometimes
over a long period of time % %

relating to nerves #F 2 5

relating to, or making use of several disci-
plines at once % F#}¢)

a group of people representing an organization
or country, or a part of a military force & &
B, (EBAEE )5 2%

make use of analogy in reasoning, argument,
etc. %4f

attract attention to or emphasize something
important 1 % % , 4% % h ; 32

include, especially different types of things €L
0 E

weakly, and without energy, strength or pow-
er 35, £ 13k

rigidly accurate; precise /5% # , 41 %5 49

Unit 1 An Overview of Ocean and Oceanography ‘ 1



iconic/ai'konik/a.

belie/bi'lai/ .
millennial /mi'lenial/a.

shroud/[raud/v.

eminent/'eminont/a.

oceanographer/ oufio'nogrofo/n.

dub/dab/w.

paradigm/'paerodaim/n.

resolution/ rezo'luzfon/n.

diameter/dai'aemito/n.

luster/'lasto/n.

over-distil/'ouve dis'til/v.

sparsely/'spa:sli/ad.

azoic/o'zouik/a.

hypothesis/hai' po@isis/n.

dredge/dred3/v.

collate/ko'leit/v.

\,

very famous or popular, especially being con-
sidered to represent particular opinions or a
particular time B 4749 , 47 & 49

show something to be false 4iE 8] 418 , 4 BA 4 4%
relating to a span of a thousand years —F 4 #
hide something by covering or surrounding it #&
NS

famous, respected or important A # #, F #
o, Fa

the person who specializes in the scientific
study of the oceans and seas and the organisms
that live in them & # F R

give something or someone an unofficial or fun-
ny name %A 2925

a model of something, or a very clear and typi-
cal example of something &% , 7 4]

the state of being resolute; firmness or deter-
mination # &

(the length of) a straight line that reaches from
one point on the edge of a round shape or ob-
ject, through its centre, to a point on the oppo-
site edge H 2

the brightness that a shiny surface has; a very
special , attractive quality that people admire 3
Bk R

extract the essential elements of; abstract too
much if B #E

thinly scattered or distributed # % ¥, R 2 3
lifeless & A 4 ik % 8

a tentative explanation for an observation, phe-
nomenon, or scientific problem that can be
tested by further investigation &% , /& #
remove unwanted things from the bottom of a
river, lake, etc. using a sucking or other device
kL ATH, R L

bring together different pieces of written infor-
mation so that the similarities and differences

can be seen Nk & #3904 =t

J
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self-perpetuating a.

magnitude/'mezegnitju:d/n.
vista/'visto/n.
landlocked/'lzendlokt/a.

circumscribe/'sotkomskraib/ .

entrance/en'trons/v.

Phrases and Expressions

touch upon/on
gaze out over/on
at the whims of
peek into

weave one’s way

Terminology

waxing and waning
ebb and flow

eddy field

ocean overturning
ocean conveyor belt
depth measurement

landlocked city

Dr. Wallace J. Nichols
Dr. Wally Broecker

X

(a system or process) able to continue for a
long time because it creates the things that it
needs to continue #64% B & K A B 126

the large size or importance of something E X ;
TR

a view, especially a splendid view from a high
position k¥ & W % & ,i% 7%

surrounded by the land of other countries and
having no sea coast K [% 49

limit something # & -+ 50 B , R &

fill with delight or wonder 1% 42 & , 4% % 1%

mention a subject quickly when speaking or
writing about another subject f& 3 #F &

look out on something, from inside a building
or from a particular spot i& %2 , % 2

with a sudden wish or idea RARF T ++---- &k,
— B X E

look, especially for a short time trying to avoid
being seen e ik ¥ A — IR

move along by twisting and turning to avoid ob-

structions, etc. (w37 ) 473

AR A5
R K
W
AR
B KNG R
A E

SR i

feE ] RARSEL
RA) - ¥ WL

»
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Science (HEI&E

Dr. Susan Lozier HI e BE
Duke University HERF
Isaac Newton XiEL - FMm
YL =
=< Notes

World Oceans Day It had been unofficially celebrated every 8 June since its original propos-
al in 1992 by Canada at the Earth Summit in Rio de Janeiro, Brazil, and was officially rec-
ognized by the United Nations in 2008. Since then it has been coordinated internationally by
The Ocean Project and the World Ocean Network with greater success and global participa-
tion each year.

Harvard Business Review 1t is the leading destination for smart management thinking.
Through its flagship magazine, books, and digital content and tools published on HBR. org,
Harvard Business Review aims to provide professionals around the world with rigorous
insights and best practices to help lead themselves and their organizations more effectively

and to make a positive impact.

Exercises

|Reading Comprehension |

Answer the following questions according to the text.

1. What is the text mainly about?

2. Why do we human beings often take the ocean for granted?

3. What is the objective of BLUEMIND initiative?

4. According to the author, should the ocean as well as the scientific study be sep-
arated and divided? Why?

5. Did Dr. Wally Broecker and Dr. Susan Lozier share the same opinions on ocean
circulation? Give your supporting recasons.

6. How should we understand the connection between people and the ocean?

What should we do to protect the sea?

|Structure Analysis|

Fill in the blanks with the information from the text.

Part 1. Putting forward the issue: Recently, a research explored the relationship

- Marine—Related English
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between the neuroscience and the ocean. (Paras. 1-4)

Events: . (Para. 1)
Reasons for the disconnection between people and the ocean. (Paras. 2-3):
Reason 1.
Reason 2.
Reason 3:

Problem about the ocean research. (Para. 4) .

Reason 3 explains

Part 2. Details about the research of the BLUEMIND initiative. (Paras. 5-14)

Purpose: . (Para. 5)
Method: . (Paras. 6-7)
Model: A world ocean is ocean. (Paras. 8-14)

Former Model: by Dr. Wally Broecker.

Dr. Lozier’s Model:

Significance of the new model.;

Limitation of the revolutionary model:

Part 3. The future of our world ocean. (Paras. 15-18)

A new frontier, a new revolution in marine science will be to understand

. We need to ask new questions about

|Vocabulary Study |

A.

Fill in the blanks with the words given below. Each word can be used only once.

Change the word form where necessary.

reflection shroud contingent landlocked overturn relentless
circulation  initiative  hypothesis encompass ecosystem  analogize
According to the of some economists, increased wages may give rise

to the high cost of living.

The arrival time of the Scottish at the meeting is still unclear due to

the stormy weather.

Unit 1 An Overview of Ocean and Oceanography ‘ 11



10.

123

This city is going to launch a(n) of Youth 2012 to raise people’s
awareness of environmental protection.

Knowledge of how fast the deep ocean during the last glacial period is
important for understanding how Earth’s climate could enter such an extremely
cold state.

Upon , I realize that it’s quiet music that requires close communica-
tion between the musicians onstage and the audience.

If there is new crack in the earth, this country could become a beach
resort within a few hundred thousand years.

Ocean not only transports the heat around the planet but also oxygen
from the air into the ocean making marine life possible.

A(n) is a biological environment consisting of all the organisms liv-
ing in a particular area, as well as all the nonliving.

This young man became famous overnight. However, nobody knew much
about him. His family background in mystery.

Culture not only art and literature, but also lifestyles, value sys-

tems, traditions and beliefs.

The words in italics are vocabulary items from the text. Read each question or
statement and choose the correct answer.

In both rich and poor countries there was a growing disillusionment with the i-
dea that the relentless pursuit of growing was the principal economic objective
of society.

A. cold and cruel

B. steady and persistent

C. unyielding in severity or strictness

Racial harmony should encompass three main factors: mutual respect, social
harmony and good public security.

A. include entirely

B. bring about; cause to happen

C. enclose within a circle; surround

The FAA said it believes that more rigorous qualifications and standards will

lead to improved performance.

Marine—Related English
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A. full of rigor; harsh

B. rigidly accurate; precise

C. characterized by or acting with rigor

The magnitude 5. 6 earthquake that hit Saturday night at 10:53 p. m. was cen-
tered near Prague, Okla.

A. greatness of rank or position

B. greatness in size or extent

C. greatness in significance or influence

Climate change challenges us all to find a new development paradigm that bal-
ances long-term economic prosperity with social progress and ecological sus-
tainability.

A. one that serves as a pattern or model

B. a set or list of all the inflectional forms of a word or of one of its grammati-

cal categories

o

a set of concepts, values, and practices that constitutes a way of viewing

reality for the community that shares them, especially in an intellectual dis-

cipline

It would be pointless to engage in hypothesis before we have the facts through

repeated experiments.

A. the antecedent of a conditional statement

B. something taken to be true for the purpose of argument or investigation; an
assumption

C. a tentative explanation for an observation, phenomenon, or scientific prob-
lem that can be tested by further investigation

If you collate the latter with the earlier edition of the book, you will find many

parts have been rewritten.

A. admit (a cleric) to a benefice

B. assemble in proper numerical or logical sequence

C. examine and compare carefully in order to note points of disagreement

Back in 1989 Parliament unanimously supported a resolution to eliminate child

poverty by 2000.

A. the act or an instance of resolving

B. the condition or quality of being resolute; firmness or determination

C. a formal expression of opinion by a meeting, especially one agreed by a vote
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