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~ Chapter One

-

~ The Science of Marine Biology
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AWiarine Biologist is not the.: g;,
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VJ,JrJn"'- study the organisms that
Irlr JJJ tt he sea. (living things)
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_PJ-'@ anographers study the physical
| 'faspec s of the ocean including tides,
— ~ currents, waves and the chemical make-
up of seawater. (non-living environment)
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* About 4 billion years ago,

the earth cooled sufficiently
to permit water to condense
and form rivers, lakes, seas.

* About 3.5 billion years ago,

certain gases in  the
atmosphere came together
and formed the first living
form in water.



Why Stidy: Marine BiologyZe =

lVLm\/ ,)rJJ,lr'R o gl ,
iria geelsleltefigle medlcmes%
dervedifirom marine
Jr)ar"J ood resources and
JrrH--« ems used for human
- ei(examples: the agar
_* : sed to culture bacterial
samples and carrageenan
used to thicken dairy
products are both
derivatives of marine
algae).
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. The ma fine environment and its habitats
SUl ;;Jr ¢ecreatlon and tourism worldwide.
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FOCEaNS Elp to regulate cllmate

( {e,JJJ The ocean is slow to change in
LEIMPEra ature because of the sheer volume of
Welter:. This keeps land masses near the ocean
=~ re stable year-round)
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;-J_Ei(ample: Ever notice how the temperature at the
coast is 10-15 degrees warmer in the fall
compared to inland, but also 10-15 cooler in the
summer?



How do surface currents
regulate the climate?

Ocean currents act like a giant conveyor belt:

Transports warm water and precipitation from the equator
toward the poles.

Transports cold water from the poles back to the tropics.

Regulates the uneven distribution of solar radiation
reaching Earth s surface
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Why.study marine biology;}»;,

7. Shorelines are protected
an shaped by marine life

8. Marine organisms can
create new land
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SNEEdApEople started Jeanning anc
PIBIOYY through opservations.
SI[ES 'h'ells are found from the Stone
Ages |
=9 '; eople gained seamanship and

~ havigation skills, they were able to  gain
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H]stm Of Maﬂg 'Bio'I@gy) —

5 »Iades and clam sheIIs have been

‘—*rw ‘discovered in a cave in South
\rr oz that are approximately 165,000
— YE€ rs old

— /*“

= "Addltlonally, shell harpoons and fishhooks
~— have been found that are approximately
- 110,000 years old

® This shows that man has been using the
sea for some time
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_'lvely sailed the Mediterranean Sea,
e ea, Black Sea, Indian Ocean and

'» Ancient Greeks also had extensive
knowledge of the near shore environment
of the Mediterranean Sea.
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__ escrlbed many forms of marine life.

== Recognlzed that gills are the breathing

Aristotle (384-322 B()

- system for fish.
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SAVilEn Xploratlon stopped during
trle )‘ k Ages.

SMATIEEX eptlon IS the explorations
=" aJ he Vikings in the Ninth and
== enth Centuries.

e Durlng this time, Leif Eriksson

- discovered Vinland (in 995 AD),
which is how known as North
America.
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AT LN 5 time, Columbus “rediscovered” the
) w World” or North America in 1492.
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History*ef Marine Biology..

SRRSO, Ferdinand
Magellanen b)z) ‘s
NSt expedition to
Sallfaround the world.

. FERDINAND MAGELLAN
First Voyage Around the World

Line of Demarcation
andgueée

EUROPE
NORTH

AMERICA ATLANTIC <)@ Sanlucar de Barrameda,
OCEAN Spain
Tropic of Cancer Fenarite: Canary &, Magellan killed
- Aprit27, 1521, -
PACIFIC Cape Verde Is. Mactan |.

Philippine Is.

OCEAN : AFRICA ' 4"‘%
Equator i :

; Mal :
Pukapika SOUTH (Spicate)) | i

Atoll AMERICA INDIAN § PACIF
¥ J Tropic of Capricorn AUSTRALIA
d Rio de Janeiro 7
~+ Aio de la Plata /

s
: Cango in Magele®
Port Saint Julian ship Victorid

"~ Cape of the Virgins

0 1500 3000 mi
—_—_—

Line of Demarcation
Portuguese

0 2250 4500 km
@ Encyclopzedia Britannica, Inc.
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’-!:'i- In 1768 Cook began hIS flrst of 3 voyages
to explore all of the oceans.

e James Cook was an English sea captain
and began including a naturalist among
his regular crew at sea.



History*ef Marine Biology

"&-0 Captam ook and his
swcrew sailedrallithe

oceans and were the

first Europeans to

view the Arctic ice

fields, land on Hawaii

and Tahiti as well as

"p lle
Qﬂu many other Pacific
Islands.

® His crew did extensive mapping and brought
back many specimens.
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— “"Charles Darwin

: = Sailed on the HMS Beagle from 1831-1836 as a
- " naturalist.

— While the primary goal of the expedition was to map
coastlines, Darwin observed, collected and wrote
detailed written descriptions of the organisms he
observed.




[Story*of Marine Biology
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— ). in described many Organisms that were

-

UITRITOWIRORHENSEIEN! OmMmURIGAURtISthen:

— (Jr= EUrse, you may. also remember Darwin from his
]Je fieston natural selectlon and evolution.)

1. Geospiza magnirostris.

3. Geospiza parvula.




distinctive rings of a
coral reef called
atolls.

— Used nets to
capture plankton
(tiny, drifting
organisms). This
technique is still
used today.



o Edyvalre -Forbes = .

R EXUESIA \,‘ Studied, J\, SEGIIOE
diound the British' Isles, Aegean
Searand I other locales in 1840's
JrJle 50/S.

= IS | aJor contribution to the field
== 0f marine biology is the discovery
' = that species on the seafloor vary
== - greatly depending on depth.

— This discovery nicely illustrates a : Wl
major underlying principle of ‘ oo tbibuisns
marine biology- zonation.




ZONaton
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ANELION 5 defined as the presence of
Of JJI .- 15 in a particular range (or zone).
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:u-F a nutshell this means that organisms

f-f‘-f".}\j\ﬂi be found in distinct zones based on
-~ their tolerance to the physical or

- environmental conditions found in that

Z0NeE.



onations

Supralittoral (supratidal zone)

p—_—

Periwinkle (Littorina)

Rock louse (Ligia)-

Spray zone .
Highest high tide Limpet (Acmaed) &

High tide zone

Lowest high tide

Middile tide zone

Lowest low tide
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istory. of Marine ﬁ‘i@leg:y‘
uf JvaJ \/VJ ‘j\ "hf
s — 1838 — 1842
— Charted 2,300 km (1,500 mi) of
the coast of Antarctica

— This allowed Antarctica to be
confirmed as a continent.

— Laid the foundation for
government funding of scientific
research.



-~ . History. of Marine BIO|ng
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B ESRAII [ ENIIOAPSOM—

— He was the scientific leader of the
Challenger Expedition that sailed
from 1872-1876.

S — This expedition was the first
— major exploration devoted to
studying marine organisms and
dredged the sea floor.



S History.of Marine Biology

SRINOIMPSON'S CreWas.

| ""-ormatlon from the
~ data collected on the
tr|p over the next 19
years!




. History. ofi Marine, Biolegy

& Recognized that the
sea floor life varies at
" oReece different depths.

TURKEY

® [nspired new interest
in the life of the sea

- 9 Mediterranean Sea
© 2012 Encyclopaedio Britonnica, Inc. OO r -



“ Modern Marineﬁje*legy
several mé‘h%b:h

J felz)2 ology research statlons
SXISIHINIOG rrJrrmm REpWord:
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iAtthe | nlted States, several facilities are
wn_,JJé to be among the best in the world,
REluding

= ; Qods HoIe Marine Biological Lab, MA

= — Scripps Institute - La Jolla, CA

-_ — Frlday Harbor Labs, WA

— Harbor Branch, FL

- _— __"~
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Important Toeols of the lirade

Copynght © The McGraw-Hil Companies, Inc. Permession required for reproduction or display

=
WY
w Satellite

+ < monitoring

= Undersea node: N
— » Data and power X\
- transmission * Current s /
e * Currents, pressure AUV meter & ¢ s ROV
. waves N
*Salinity, temperature, l X Nutrient :
Oxygen, CO; meter Glider 1
« Turbidity and bR Hydrophone -
fluorescence : Aoh *®

Junction box <3

Some components of ocean
observing systems being Cameras &
developed around and lights
the world

‘ a

]

i Borehole
seismometer



I Jortant Tools 0)j the Trade .

r{errug CHSIind— atellites are used [0 V|ew
J,JrJe SXPANSES O OCean at the ocean’s
SHiiace only.




0o0ls of'the Trad

ﬂﬁ,
e Sonak— used tomap. seafloor
— depths and formations.
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-® Scuba — used for direct human exploration of

oceanic environment for longer periods and at
deeper depths than would otherwise be
available to man.
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Important Tools of the Trade, =
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Importa t Toolsof the Trade+~
‘./‘

_ ’,_ B,
o Pasearern vessels- these floatlng
LJ.)JJ‘rG s allOW " 0ceanodgrapr
1) JrJr blologlsts to explore the marine
) nments for weeks, months or even
ym‘ s Wwithout returning to a land-based

l
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L
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it Tools.of the Trade«

SRURdErater Research Station -

A uar/us underwater

Iocated In the Florida Keys
This underwater lab is located
approx. 60 feet underwater
and allows researchers to stay
at this depth for days or weeks
without surfacing (eating,
sleeping, laboratory work, etc.
— everything is done here
(think of it like an airtight
Winnebago!) Read more about
Aguarius at
http://www.uncw.edu/aguarius




mrc sant Tools,of the Trade«

r |~ T iS |s an"ﬁ@l’?ocean research platform .
frorr) Sch,),)s Istibutienrei@cEanograph)
e g owed to open water, where it drift
is nchored

® The platform Is
designed to partially
flood and pitch
(rotate).

¢ Jt is designed to study
wave height, acoustic
sighals, water
temperature and
density, and to collect
meteorological data.







e Scientific Method is Used
e All S*C;eg_g_i'ic Rese:
inceliiding Research,in Marine
B]ology 4

—

SHINE SC entlﬁc method is a systematic way of
tes mg ideas.

— —
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:L_-ZiA‘t_ the heart of the method is the need to
-~ OBSERVE nature.



THe's _ t1ﬁg.|ﬂqthoel-)’

ggm *ﬁ ‘a hypothesis, or a testable
te) r,sm' constructed from observations
,mJ sonlng

- ..__.42 | ypothe5|s must be worded so that it
= festable by scientific means.
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IIENSC ntiﬁcmethod-)“"'

————

IO TIpO ANt Sepact of science and the
Seientific method is that you CANNOT
Hr&J\ ~any hypothesis — you can only
PROVE hypotheses based on the
waence you have.

_H wever, hypotheses that have been
tested repeatedly and not disproved and
considered to be true based on the
available evidence.
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gensiderations in Scientific -
r{r‘,)\_,r Ch ﬁx :
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e

ahigbles= al researcher must look at only one

-

Olf'c ,3‘ a time — these factors are variables.

Exal ple I a researcher wanted to study the
cts of temperature on mussels, they could
wre similar specimens of mussels from
erent locations.
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Field Observations

Warm Site Cold Site
VARIABLES VARIABLES
Food Water quality Food Water quality
Disease Disease
Mussel Unknown Mussel Unknown
type factors type factors

Mussels from
different sites

Controlled Laboratory Experiment

CONTROLLED VARIABLES
Water quality
Food
Mussel type
Disease

Unknown factors

Mussels from
same site




gonsiderations in SC|ent|f|c -
Research

T e c—

-

RO emperature is being tested, all other
chrJa ust be kept constant (ex: amount of
rJ ven, mussel type, oxygen concentration,

1w, etc)

=<5 If the two tanks are kept at different salinities
~ AND different temperatures, for example, a
researcher cannot attribute altered growth rates
to only temperature (maybe it was the
combination of salinity and temperature).



SRIArEVeryday: Ianguage, a theory can be likened
to) | “']t nch In this everyday use, it just means
i JE Jr What you suspect to be true.
o lpls

il cientific language, a theory is a hypothesis
| .,_ hat has been tested repetitively over time by
many people and has not been disproven.

e ‘Mountains of evidence support the theory and it
IS regarded as truth in the scientific community.

-
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DJ to the reguirements for dlrect

Js :)er ations or measurements and a

Hle hypothesis, not all questions can
| nSwered

e =
)'~

-

e

,,.-: C|ence can offer no answers on values,
= feelmgs and beliefs. These are beyond the
- scope of the scientific method.
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Specific observations

« All are fishes « All are marine
« All have gills « All have gills
INDUCTION INDUCTION
- Vv v
- General hypothesis General hypothesis
“All fishes have gills.” “All marine organisms P
have gills.” ‘

Therefore,

DEDUCTION DEDUCTION general

hypothesis|

V vV is false.
Specific hypothesis Specific hypothesis
; For each species of fish: “Whales h ills.”
Hypothesis et vl ales have gills.
sy:ccepted. This fish has gills.

Specific
hypothesis|
is false.

TESTING TESTING

v

Specific observations Specific observations

All have gills No gills observed
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If you don’t have a smartphone,
get text notifications.

Text the message @dual-bg to the number To
81010.
81010 —

If you're having trouble with 81010, try
texting @dual-bg to (585) 300-4360.

Message

@dual-bg

* Standard fext message rates apply.

’i’ WebS/te

!.-‘

Google
Ruiz Houston Educator Page
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Scientific Method In Action - The Strange Case of BeriBeri

In 1887 a strange nerve disease attacked the people in the Dutch East Indies. The disease was
beriberi. Symptoms of the disease include weakness and loss of appelite, victims often died of
heart failure. Scientists thought the disease might be caused by bacteria. They injected
chickens with bacteria from the blood of patients with beriberi. The injected chickens became
sick. However, so did a group of chickens that were not injected with bacteria.

One of the scientists, Dr. Eijkman, designed a new experiment based on his own observations.
Before the experiment, all the chickens had eaten whole-grain rice, but during the experiment,
the chickens were fed polished rice. Dr. Eijkman researched this interesting case and found
that polished rice lacked thiamine, a vitamin necessary for good health.

1. State the question or problem that Dr. Eijkman investigated.

=

| 2. What was the original hypothesis?

3. What was the manipulated (independent) variable and the responding (dependent) variable?

4. Write a statement that summarizes the results of the experiment.

5. How would Dr. Eijkman test his new hypothesis?




How Penicillin Was Discovered
In 1928, Sir Alexander Fleming was studying Staphylococcus bacteria growing in culture dishes. He noticed that a mold
called Penicillium was also growing in some of the dishes. A clear area existed around the mold because all the bacteria
that had grown in this area had died. In the culture dishes without the mold, no clear areas were present.

Fleming hypothesized that the mold must be producing a chemical that killed the bacteria. He decided to isolate this
substance and test it to see if it would kill bacteria. Fleming transferred the mold to a nutrient broth solution. This solution
contained all the materials the mold needed to grow. After the mold grew, he removed it from the nutrient broth and then
added the broth to a culture of bacteria. He observed that the bacteria in the culture died. Fleming's experiments were
later used to develop antibiotics.

_; 6. State the question or problem that Fleming investigated.
r:-‘l
. 7. What was Fleming's hypothesis?

8. How was the hypothesis tested?

9. Write a statement that summarizes the results of the experiment.

0. This experiment lead to the development of what major medical advancement?
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Independent and Dependent Variables Scenarios
(Manipulated) (Responding)

Scenario Independent Dependent

1. A cow is given a growth hormone and

then compared to another cow that was W "‘
-

not given a growth hormone. Both cows
were weighed at 2 years.

2. Mosquito repellent is sprayed on one
|| arm and the other arm is not sprayed.
~|| The number of mosquito bites is counted
L | after 2 hours.

3. One grape is placed in tap water and
another grape is placed in salt water.
The change in their mass is measured
after a day.

4. Two different cars are traveling at 60
mph. At a certain point, both cars slam
on the brakes. The distance it takes for
each car to stop is then measured




8. Two plants are grown using the same
light and pots. One plant is given water
that has been microwaved and the other
plant is given regular tap water. Their
height is measured after 2 weeks.

Independent and Dependent Variables Scenarios
(Manipulated) (Responding)

2

9. The blood pressure of a soldier is
measured while he is resting. The
soldier is then exposed to a stressful
environment and his blood pressure is
measured again.

10. An apple is cut into slices. Half of the
slices are sprayed with lemon juice. All
slices are stored in a sealed plastic bag.
After 4 days, they are observed to see
how brown they turned.

11.The respiration rate of a goldfish is
measured. The goldfish is then placed in
cold water and the respiration rate is
measured again.

12. Bacteria are grown in a petri dish

One side of the dish is sprayed with an
antibiotic. After a week, the number of
bacteria colonies are counted on each
side.

v
e
==




7. Time Spent Studying

Tim [JR. |Sue |Pat |Jay |Red |Ben |Sam |Cat |Lex |[Vic |Drew |Fin
Time Spent Studying (min) 30 |5 60 |30 |5 20 (40 (10 15 |25 |10 |70 20
Grade on Test (%) 70 (50 |90 |80 |60 (70 |90 (60 70 |80 |50 (100 80

Graph the "time spent studying” on the X axis and the grade on the Y axis. When you have plotted your points, draw a LINE OF BEST FIT.

Summarize your graph in a single sentence.




