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Research Biologist, Sitka Sound Science Center

• Born & raised in Homer, AK

• B.Sc. in Marine Biology from 
Stanford University 2011

• M.Sc. in Arctic Marine Biology 
from University of Alaska 
Fairbanks 2015

• Work as deckhand, guide, 
fisheries technician, diver, 
marine biologist

• Work in Alaska around Homer, 
Kodiak, Sitka, Arctic Seas. Also 
in Monterey Bay, CA, and Sea of 
Cortez, Mexico.

Chantal Cough-Schulze



Careers in Marine ScienceFall Semester 2015

Wednesdays, 5-6pm
UAS Sitka Campus
Distance Delivered

1 credit

Interested in a marine-
related job in Alaska? 

What are your options? 
How do you get there?

NEW 
CLASS

Learn how you can start down 
the path to an exciting career, 
straight from those who have 

gone before you



Tumbler user wildinnocenthearts

Suzanne Guldimann
J.M. Olson - NOAA

USFWS

NOAA Fisheries
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Oceanography

Marine Ecology

Biology of Marine Species

Fisheries

Changing Ocean

• Ocean as a setting for life
• Motion of the ocean! Global vs. local

• Ecosystems
• Community processes

• Intro to marine plants and critters
• Physiological adaptations

• Fisheries in Alaska
• Fisheries management
• Human dimensions

• Warming, acidification, overfishing, etc.
• Research needs and future directions



*
100 pts - Midterm
150 pts - Final (cumulative)
100 pts - Critical issue presentation & debate
150 pts - Class participation (attendance, reading 

discussions, discussion posts)

No textbook, weekly readings
Blackboard discussion topics
Summarize in class, apply to week’s topic

*



*
8-10 minute presentation on:

the most important issue currently facing 
Alaska’s marine ecosystem 

• your choice, but you’ve got to back it up with research
• choose your topic by November 2nd

• keep topic in mind throughout the semester!

Presentations right before Thanksgiving break – November 23th

Followed by informal debate!
• Convince a millionaire philanthropist (me!) that your topic 

deserves funding over all others
• Explain issue, why important specifically to Alaskan marine 

ecosystem and Alaska’s people
• In debate - question each other’s arguments (you will know their 

topics ahead of time), make case for yours (think of biological, 
cultural, aesthetic, economic impacts)
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*OCEAN AS A 
SETTING FOR LIFE
Lecture 1 - Aug 31, 2015

Intro to Marine Science

Instructor: Lauren Bell
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After this lesson, you will be able to:
• Recognize the spatial dominance of marine systems on 

Earth
• Describe how the attributes of water molecules result 

in the physical characteristics of the world’s oceans 
• State the two characteristics of water that determine 

water density
• Identify the five world oceans by relative size and 

depth
• List the major oceanic and benthic subdivisions and 

how they are differentiated



*
71% water

97% of that 
= saltwater

Newspaperblog.net

**water makes
up 55% to

78% of you!

What’s so great about 
water, anyways?
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"Water is the most extraordinary substance! 
Practically all its properties are anomalous...' 

∼ Albert Szent-Georgi, 1893-1986

• Only material on earth found commonly as a solid, 
liquid, and gas

as a gas: one of the lightest known
as a liquid: much denser than expected
as a solid: much lighter than expected

• The “Universal Solvent”
• Great conductor of heat, but doesn’t readily change 

temperature or state
• Simultaneously “sticky” and “slippery”



*
• H20 = Highly polarized: oxygen (-) vs. hydrogen (+)

² Can share hydrogen atoms between molecules
² Results in hydrogen bonds
² Depending on temperature, H20 can form chains

Wirdou.com Climate Science Investigations NASA



*
• Chain-forming 

² If didn’t form chains, water would freeze at -150°C (-
238°F) and boil at -100°C (-148°F)!!

² Causes high surface tension = wants to ‘hold together’
² Surface tension allows wind to “grip” the water

surface waves!

HyperPhysics - Georgia State University

M
edical Science N
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Constantinealexander.net



*
Specific heat capacity = amount of energy needed to change the 

temperature of water by a certain amount

Water has a very high 
specific heat capacity

=
takes a LOT of energy 
to raise and lower the 
temperature of water

What does this mean 
for the world’s oceans 
and marine critters?
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• The value of temperature stability

² Resistant to big temperature swings, esp. at depth 
Maximum 30°C (86°F) except in 
very shallow enclosed pools

² Most marine organisms are poikilotherms
(“cold-blooded”)

Arctic Tropics

Temperature Profiles
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*
• Polarity of H2O = very high dielectric constant 

(i.e. the ability for molecules to align 
themselves in an electric field)

² Liquids with high dielectric constants = great solvents
² The reason why we have such a salty ocean!!
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*
• Gases dissolve in water easily, too!

² Gas solubility: goes down as temperature and salinity increase
goes up as pressure increases

² Varies between different gases

availability for 
marine organisms; 
super-saturation of 

waters

oceans as CO2
reservoirs!!

biologically inert

reacts to form 
bicarbonate

Gas
%	in	dry	

air

%	in	
surface	
seawater

Water/
Air Solubility

Nitrogen 78 63 0.8 Lowest

Oxygen 21 34 1.6 Intermed.

Carbon	
Dioxide 0.03 1.6 >50 Greatest

Ar,	H,	
Ne,	He 1 1.4 1.4 Intermed.

needed for 
photosynthesis



*
(density = mass/volume)

TEMPERATURE SALINITY
temp = molecules spread apart             salt content =    mass

=    density                                                     =    density

*also, under great pressures: DEPTH

Maribus/WorldOceanReview

Buoyancy 
requires 

that lighter 
water floats 

on top of 
denser 
water
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Why don’t freshwater 

lakes freeze completely 
solid in the winter?

• Fundamental difference 
in relationship between 
temperature and density 
when salinity changes

• In FW, ice insulates 4°C 
water below it

• SW just keeps cooling 
below 0°C

Biological Oceanography/Wiley-Blackwell
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National Oceanography Centre Southhampton
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• Lead to some very interesting underwater features   
(to be continued…)

José F. Vigil: This Dynamic Planet
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Ocean %	Earth's	total	
surface

Area	
(millions	of	km2)

Avg.	Depth	
(meters)

Pacific 30.5 166.2 4,188
Atlantic 15.1 86.5 3,736
Indian 13.4 73.4 3,872
Southern 4.0 20.3 ~4,500
Arctic 2.8 9.5 1,330
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Biological Oceanography/Wiley-Blackwell
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(latitude)

Biological Oceanography/Wiley-Blackwell
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Springer/Praxis Publishing



Val Ihde/UAF



Steminaction.org
WHOI



The SeaOrbiter



Uchicago Campaign



Oceanleadership.org

• Depth limit for (most) science by SCUBA : 60 m (200 ft)



NOAA

Challenger Deep - 2012
http://www.deepseachallenge.com

• Human (millionaire James Cameron) 
reaches deepest point of world’s oceans

Lana Bragina/DOGO

NatGeo
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² Discovering >2,000 new marine species per year
² Some estimates that up 500,000+ species yet to be discovered
² Not just deep-sea, a trip this year to Philippines found 100 new 

species in 7 weeks at technical SCUBA-accessible depths 

Elliot Jessup/California Academy of Sciences



Goblin SharkSiphonophore

Yeti crab

Salp

Pyrosome

Sea cucumber

Red-lipped batfish

Dumbo octopus



*INTRODUCTION TO 
MARINE SCIENCE
Welcome to class!
See you again on Sept 14

Keep tabs on Blackboard for upcoming module
Wikimedia commons


