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Ocean Lab #1 – Scientific Units of Measurement and 
Ocean History

Oceanography 101L – Intro Ocean Laboratory

Fall 2022 Semester - MiraCosta College

Instructor: Ray Rector



2

THE SCIENTIFIC METHOD
The Basic Components

Empirical Observations

 Questions / Problems

 Hypotheses / Models

 Predictions

 Tests / Experiments

 Analysis of Results

 Draw Conclusions

 Reevaluate Hypothesis

Note: Scientific method is NOT a Recipe – it’s a Cyclic Process



Observations and the Scientific Method
Sharp observations, accurate measuring and precise 

calculations are fundamental to studying natural phenomena
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Two Types of Empirical Observations: 



Gathering and 
Interpreting 

Oceanographic 
Data
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Quantitative Units of Measurement

centimeter/meter 
square meter
milliliter/liter
gram/kilogram 
second
Kelvin/Celsius

Measurable Physical
Quantities

- Distance -
- Area -

- Volume -
- Mass -
-Time -

- Temperature -

International Metric
System of Units

US Standard
System of Units

inch/foot
square foot
ounce/gallon
ounce/pound
second
Fahrenheit
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International Metric Units
Quantity measured Unit Symbol Relationship

Length, width,
distance, thickness,
girth, etc.

millimeter mm 10 mm = 1 cm

centimeter cm 100 cm = 1 m

meter m

kilometer km 1 km = 1000 m

Mass
(“weight”)*

milligram mg 1000 mg = 1 g

gram g

kilogram kg 1 kg = 1000 g

metric ton t 1 t = 1000 kg

Time second s

Temperature degree Celsius °C

Area

square meter m²

hectare ha 1 ha = 10 000 m²

square kilometer km² 1 km² = 100 ha

Volume

milliliter mL 1000 mL = 1 L

cubic centimeter cm³ 1 cm³ = 1 mL

liter L 1000 L = 1 m³

cubic meter m³

Speed, velocity
meter per second m/s

kilometer per hour km/h 1 km/h = 0.278 m/s
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Metric Unit Prefixes
Prefi

x
Symbo

l
Facto

r
Numerically Name

giga G 109 1 000 000 
000

billion**

mega M 106 1 000 000 million

kilo k 103 1 000 thousand

centi c 10-2 0.01 hundredth

milli m 10-3 0.001
thousandt

h

micro μ 10-6 0.000 001 millionth

nano n 10-9 0.000 000 
001

billionth**
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Converting Units of Measurement

Setting Up the Problem:

Convert 15 m to ? cm

Example:



Unit of Measurement Conversion Chart
1) A unit of measurement 
conversion chart gives 
you the equivalence 
amount of a desired unit 
for the given starting unit

2)  A unit of measurement 
conversion chart is 
organized based on the 
type of measurement
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How to Use Unit Chart 
for Converting Units

1) Find the proper conversion 
factor for the two units

2) Set up the equation with all 
numeric values having a unit 
symbol

3) Do the conversion making 
sure that the old unit cancels

Make sure to:





Examples of Sig Figs





Earth’s Deep Time and Ocean History 



Evolving Ocean World



Geologic 
Deep Time 
and Major 

Earth Events



Geo-Timescale Divisions



Cenozoic Epochs



Creating a Geo-Timeline with Some 
Notable Earth-Ocean Events



Converting Time 
into Length

Ten Million Years Equals 
One Centimeter

One Billion Years Equals 
One Meter



Constructing Your Geo-Timeline
Materials Needed:

1) 4.6-meter length of adding 
machine paper

2) Meter-stick
3) Pencil and Markers
4) Calculator

Instructions:

1) Draw center-line longitudinally along your 
4.6-meter paper stip

2) Mark one end “Formation of Earth” – 4.6 
billion years ago and the other end 
“Present Day – Time Zero”

3) Mark off billion-year marks (every meter, 
starting at Time Zero end.

4) Measure correct amounts of length for 
the point on the timeline where each Era 
began (label name and age)

5) Do the same thing for all important Earth 
events in Table 3 (label name and age)





Preparation for Next Week’s Lab

Next Topic – Isostasy

1) The Earth’s Interior Layers

2) The Concept of Isostasy

@ www.seascisurf.com

 Bring the Lab #2 Worksheet 
with you to lab next week

 Do the PreLab Before Lab

 Study the Isostasy PowerPoint 
on instructor’s website:


