


What is Marine Science

* Study of living organisms and their relationship to the
chemical, physical and geological nature of the ocean

Marine Biology Oceanography
 Study of plants, e Study of tides, waves,
animals, and other currents, as well as
organisms that live in geologic history and
the ocean characteristics of the

ocean
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Marine Biologists?

* It’s really basic science applied to the sea, not the sea
applied to science.

* Nearly ALL disciplines are Lepresente Ma_rme
Science (Biology) e o cn




A/

~ ® Archaeology ® Medicine

* Biology
¢ Botany
® Chemis
* Geolo
* Ichthy
® Ocean
* Physiol
* Physics

and on...

¢ Seismolo
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New or
revised
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Reject
hypothesis hypothesis
( theory)
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Steps of the
Scientific Method

1. Problem/Question:

- Develop a question or
problem that can be solved
through experimentation.



Steps of the
Scientific Method

2. Observation/Research Make observations and
research your topic of interest.

—> Collect background info about the problem

Where can you find good information?
Books, scientific journals, internet (reliable sites!)



Induction vs Deduction

* Induction - uses separate observations to arrive to
general principal

All of the fish I have studied so far have gill slits, all fish
have gill slits

* Deduction - uses general principal to arrive to specific
conclusion

All fish have gill slits, trout is a fish, it has gill slits
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Specific observations

* All are lishes = Al are marine
» All have gills = All have gills
INDUCTICN | INDUCTICH |
v
General hypothesis . General hypothesis
“All fishes hava gills. : “All marine organisms
have gills.
Therafors,
DEDUCTION ganeral
hypatheasi
v ¥ iz false.
Specific hypothesis | Specific hypothesis
ypothesis For each spacies of fish: “‘Whales have gills.”

s accepted. | "This fish has gills."

Specific

is falsa.

Specific observations Specific observations

Al hava gills Mo gills obsarved







Steps of the
Scientific Method

3. Formulate a Hypothesis:
Predict a possible answer to the
problem or question.

*Must be able to TEST it!**




- What is wrong
hypothesi

e [f a black ¢
luck.

have bad

® Not testa
* What is
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How could you test this
HYPOTHESIS?

o If soil temperatures rise, then plant growth
will increase.




Steps of the
Scientific Method

4. Experiment an organized
process used to test a

hypothesis

- Tests only ONE condition (AKA
variable)

- A controlled experiment tests the
effect(s) of this variable
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Field Observations
Warm Site Cold Site
VARIABLES VARIABLES
Food Water quality Food Water quality
|Temparature! Diseass !Tmﬂpemlural Disaass
Mussel Linknown Mussel Unkrown
typa taclors iypa factors

Mussals from
differant sias

{a)
Controlled Laboratory Experiment

COMTROLLED VARIABLES
Water quality
Food
Mussal iypa
Disease

Unkmown factors

__Tﬂmpera!um'| _ | Temperature|

hussals from
same site




Groups in a controlled

experiment...
Control Group Experimental Group
= Used as a standard - Is changed
- Constant — variable that Independent -
remains the same changed by
experimenter
- Dependent -
changed by

independent



Steps of t — T

Scientific

5. Data

ents
colle



Steps of the
Scientific Method

6. Conclusion judgment based
on findings; sums up
experiment

Was the hypothesis correct?

What could you change to better the
experiment?




- What do we do witt
make Scientifi

of experiments...

What | Scientific Law

Scientific 7

How are



How are scientific Laws and
Scientific Theories SIMILAR?

* Both are based on tested hypotheses;

* Both are supported by a large body of empirical
data;

* Both help unify a particular field;

* Both are widely accepted by the vast majority (if
not all) scientists within a discipline.

* Both scientific laws and scientific theories could
be shown to be wrong at some time if there are
data to suggest so.



How are scientific Laws and Scientific
Theories DIFFERENT?

* A law describes nature does under certain
conditions, and will predict what will happen as long
as those conditions are met.

Often mathematically defined
Common in chemistry and physics

* A theory explains nature works.
often non-mathematical

Common in biology






s Pacific Islanders—ocean subsistence

$Greeks—Aristotle (described marine life)

§Dark ages stopped scientific inquiry







More history... -2

* A.D. 1519 F. Magellan circumnavigated
globe (accurate maps!)

* A.D. 1786 ]. Cook first scientific
observations (naturalist)




More history...

* A.D. 1831 C. Darwin, known for
“natural selection,” but also described  © .~ &=
how atolls are formed and did alot of wo :

with barnacles i S

* A.D. 1838 C. Wilkes
Charted 1500 miles of coastline
Collected 10,000 specimens (2000 new). '
First effort sponsored by U. S. gov't! Qe



* A.D. 1840 Edward Forbes sea floor dredging (new

organisms)

| Indian |

“\ Ocean
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* Led the way for Challenger Expedition...laid the
foundation for modern marine science.



| Marine Hi

Challe

® 3.5yeart
® 19 years t on voyage,
more infor rded about

the ocean.



* All this science led to the formation of some pretty
cool stuff!!!

® Marine Labs boomed!



RV/Thomsas G. Thompson
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