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Voyage:    Spring 2017 
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Course Number and Title:  NR 150 Oceanography (Section 1) 

Division:     Lower 

Faculty Name:    Ursula Quillmann 

Semester Credit Hours:  3 
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COURSE DESCRIPTION   

Oceanography is an interdisciplinary science, which can be divided into four main disciplines: marine 

geology, marine chemistry, physical oceanography, and marine biology. To understand the broad-

scale features and dynamics of the Earth’s oceans, we must understand each of these disciplines. 

Specific topics include seafloor spreading, marine sediments, salinity, biogeochemical cycles, ocean 

structure, currents, waves, tides, primary biological production, marine ecology. The oceans influence 

global climate and provide important resources and services for humans. SAS provides the unique 

opportunity to move beyond a discipline taught in the classroom to a real live experience. Because 

we can see first-hand how different cultures treat and depend on the oceans, we will understand the 

urgency of our protecting marine environments and oceans.  

 

LEARNING OBJECTIVES 

The goal is for students:  

 to understand the ocean processes and the magnitude that oceans play in shaping our 

planet and our climate 

 to appreciate the interdisciplinary links between geological, physical, chemical, and biological 

systems 

 to recognize the changes that may occur with anthropogenic forcing  

 to become acquainted with methods and tools oceanographers use 

 to become motivated to investigate current issues in oceanography outside the classroom  

 

 

REQUIRED TEXTBOOKS 

 

AUTHOR: Tom Garrison                                  

TITLE: Essentials of Oceanography, 7th edition 

PUBLISHER: Cengage Learning  

ISBN # 13: 9781285753867   

DATE/EDITION: 2015/7th edition 

 

On the first day of class a list with additional resources will be handed out.  

 

 

  



 

TOPICAL OUTLINE OF COURSE   

 

Depart Ensenada—January 5 

    

A1—January 7:   Introductions, Syllabus,  

Mapping the course: overview of the various ports and countries we will be 

visiting. 

   The silent services of the Ocean 

      

A2— January 9:      Earth and Ocean (Readings: Chapter 1) 

 

A3— January 11:  Earth Structure and Plate Tectonics (Readings: Chapter 3) 

   

 

     

 

Honolulu—January 12   

 

A4—January 14:  Debriefing: Hawaii 

   Ocean Basin (Readings: Chapter 4) 

 

A5—January 17:  The Great Pacific Garbage Patch (Readings: TBA/Intranet) 

    

 

No class —January 19 

 

A6—January 20:  EXAM 1  

   Water and Ocean Structure (Readings: Chapter 6)  

    

 

A7—January 22:  Water and Ocean Structure, Nutrients and Biodiversity  

  

  

 

  

  

 

 

 

Preparation for Hawaii:  
The Hawaiian Islands will 
provide insight how tectonic 
activity shaped the islands 
and how coral reefs evolve.  

 

Figure: The main islands and 
undersea terrain of Hawaii 
(Wiki Commons) 

 

Preparation for Japan:  
The Japanese islands were formed 
by interaction of two oceanic plate 
boundaries, forming an island arc. 
This process is associated with 
earthquakes and volcanism.  
Economically, the fishing industry 
plays a vital role.  
  
 
 

 

Image: Nighttime view of Japan. Cluster of lights from fishing boats are visible in 
this satellite image. NASA 

 
NASA)  



Kobe — January 24-28 

 

A8—January 29:  Debriefing; Japan  

   History of Marine Science (Readings: Chapter 2) 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Shanghai – January 31 – February 5 

 

A9—February 6:               Debriefing: China  

                                       Atmospheric Circulation and Major Wind Patterns  (Readings: Chapter 7)       

  

A10—February 8:  Are Monsoons becoming more unpredictable? Monsoons, Inter Tropical   

Convergence Zone, and Climate Change   (Readings: TBA)  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ho Chi Minh City – February 10-14  

 

A11—February 13:  Debriefing: Vietnam 

   Ocean Circulation: surface circulation (Readings: Chapter 8) 

 

A11— February 15:        Tides (Readings: Chapter 10)  

 

No class — February 17 

Preparation for China:  
In the early 15

th
 century during the Ming 

Dynasty, enormous armadas of “treasure 
ships” with a crew over 27,000 set out 
seven times to Ceylon, Arabia, East Africa. 
These fleets consisted of nine-masted 
ships, loaded with silk, lacquerware, 
porcelain, accompanied by supply ships, 
patrol boats.  
 
 

 
Image: Early 17

th
 century Chinese wood 

block print of a Chinese treasure fleet.  
(Wiki Commons) 

Preparation for Vietnam:  
The Mekong delta region, where the 
Mekong empties into the South China Sea, 
fluctuates with the monsoon seasons. 
Monsoons are seasonally reversing winds, 
with a wet and dry season. The Mekong 
Delta is rich in biodiversity, which coastal 
ecosystems being influenced both by fresh 
and salt water.  
 

 Image: Mekong Delta from space. The 
different coastal zones, including tidal 
flats and mangrove swamps, are visible.  
(Wiki Commons) 

 



A12—February 18:  Exam 2 

  

  

 

 

 

 

 

 

 

 

 

 

Yangon – February 20-24  

 

A13—February 25:   Debriefing : Burma (Myanmar) 

   Ocean Circulation Part II (Readings: Chapter 8) 

 

A14—February 27:      Waves  (Readings: Chapter 9) 

     

 

 

 

 

 

 

 

 

 

 

 

Cochin— March 1-6 

 

A15—March 7:   Debriefing: India 

   Coasts (Readings: Chapter 11) 

 

March 9-—no class 

 

 A16—March 10:          The journey to extinction 

  
  

 

 

 

 

 

 

 

 

 

Preparation for Cochin   
Cochin has been an important port since 1341. 
Today, shipbuilding, shipping/transportation, 
and fishing and spice export are economically 
important. The Vembanad Wetland system 
includes esturaries, lagoons, and canals.  The 
wetlands are home to over 20,000 waterfowls.  
 

 

Preparation for Burma (Myanmar):  

Just like Vietnam, Burma is influenced by the 
South Asian monsoon. The delta is important 
for local economy, including prawn fisheries. 
Mangrove forests are cleared to make space 
for agriculture.  
 

 Figure: The Irrawaddy is home to the Irrawaddy 
dolphins, which is close to extinction. (Wiki 
Commons) 

 

Figure: Cantilevered Chinese boats 
dating back to the 13

th
 century, are still 

being used in the backwaters of Cochin. 
(Wiki Commons) 

 

Preparation for Mauritius   
Mauritius is an island nation in the Indian Ocean,~2,000km off SE coast of Africa. The 
country has some of the world’s scarcest flora and fauna. Originally there were no 
terrestrial mammals but a number of endemic flightless birds (including the Dodo (Raphus 
cucllatus)) and large reptiles. Humans introduced invasive species and destroyed habitats 
with consequential loss of endemic species.   
 

 Figure: Aerial view of Mauritius. 
The island is surrounded by coral 
reefs that protect the island from 
wave action.  The reefs are 
challenged by pollution and 
global warming.  
 

(www.birdseyeviewphotography.com.au) 

 



Mauritius — March 12 

 

A17—March 13:  Debriefing: Mauritius 

   Exam 3  

   Life in the Ocean (Readings: Chapter 12)    

 

A18—March 16:  Pelagic communities (Readings: Chapter 13) 

 

A19—March 18:  Ocean Currents, Nutrients, and Biodiversity (Readings: TBA)  

 
 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cape Town—March 19-24  

 

A20—March 26:  Debriefing: South Africa 

   Student presentations  

 

A21—March 28:    Student presentations  

Damning of Rivers and its Effect on Coastlines. Case study: Lake Volta in 

Ghana (Readings: TBA) 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

Preparation for South Africa:   
The rich marine biodiversity of South 
Africa results from the interaction of 
different water masses, the tropical 
Agulhas Current from the Indian Ocean 
(tropical waters) and the cold Benguela 
current in the Atlantic Ocean to South 
Africa. Animals commonly seen along 
the Cape coast include whales, sharks, 
the African penguin, sea turtles, seals, 
and dolphins.  
 

 Figures: Clockwise -- Ocean current 
regime at the confluence of the Indian 
and the Atlantic Ocean; South African 
Penguin; Southern right whale; Cape 
fur seal  (Wiki Commons) 

 

Preparation for Ghana:   
Ghana has two harbors: Tema and 
Takoradi. Tema is a seaport that handles 
80% of Ghana’s cargo traffic. Tema also 
has commercial fishing harbor.  The 
Canoe Basin caters to artisanal 
fishermen. The harbor of Takoradi was 
updated in 2007 and in expanded in 
2013. Goods that are being exported 
include cocoa and timber.    

Figure: Cargo port in Tema 
(Wiki Commons) 



No Class —March 29 

 

Tema — March 31-April 3 

 

A22—April 4:   Debriefing: Ghana 

   Benthic Communities, Part 1 (Readings: Chapter 14) 

 

A23—April 6:   Benthic Communities, Part 1 (Readings: Chapter 14) 

 

A24—April 8:  Uses and Abuses of the Ocean (Readings: Chapter 15)  

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Study day —April 10  

 

Casablanca—April 11-14 

 

A25 Final—April 15:   Debriefing: Morocco 

   Final Exam  

 

Arrive Hamburg—April 19 

 

 

FIELD WORK 
Semester at Sea field experiences allow for an unparalleled opportunity to compare, contrast, 

and synthesize the different cultures and countries encountered over the course of the 

voyage. In addition to the one field class, students will complete independent field 

assignments that span multiple countries. 

 

Field Class attendance is mandatory for all students enrolled in this course. Do not book 

individual travel plans or a Semester at Sea sponsored trip on the day of your field class. Field 

Classes constitute at least 20% of the contact hours for each course. 

 

Field Class and Assignment 

The Field Class for this course will take place on Thursday, 12 January in Honolulu, Hawaii. 

Preparation for Morocco 
The Atlantic coastal plains of 
Morocco are densely 
populated. Urbanization, 
agriculture, and tourist resorts 
threaten coastal wetlands and 
dune ecosystems. March to 
May is the main season for the 
millions of birds migrating from 
Africa to Europe, including 
flamingos, plovers, and gulls. 
The coastal wetlands are also 
wintering grounds for the 
European spoonbill and the 
breeding ground for marbled 
ducks and glossy ibis.  

Figure: Glossy ibis (Wiki Commons) 



Honauma Bay Nature Preserve, Hawaii 

 

Honauma Bay Nature Preserve is only about a 30-minute drive from Honolulu. The drive 

takes us the circular-shaped shore that once was a volcanic crater that was eroded by 

waves.  

 

Drive: We will stop along the drive on an overlook to take a closer look of the shape and 

features of the bay, including erosional features and beach build up.  

 

Arrival: At the Marine Education Center, we will view exhibits to learn more about the major 

efforts that were made to restore the fragile eco-system. Visitors are required to watch a 

brief video upon arrival about safety, interacting with sea creatures.  

 

We will don bathing suits and snorkel gear to explore the coral habitat of the shallow 

Honauma Bay. The bottom of the bay is covered in hard corals that resemble rocks. We are 

likely to see lobe, rice blue, and cauliflower corals. Coral reefs are often called the 

rainforests of the ocean because of their high biodiversity.  

 

Objectives  

 To learn about safety and interaction with marine organisms 

 To learn about restoration efforts in the Honauma Bay  

 To observe the interaction between visitors and the organisms 

 To gain understanding diversity of coral reef organisms 

 To discover the concept of biological connectivity, such as biogeography and 

oceanography  

 To study Hawaiian marine ecology 

 To recognize the need of systematic studies of coral reefs 

 To study the flora in the wider crater region  

 

Field Exercises: 

In waterproof log books, students will make notes of various observations while snorkeling 

in the water, including   

 Judging if restoration efforts were successful and identify areas where more work is 

necessary  

 Witnessing the interaction of visitors and the reef habitat and the impact visitors 

have on the reef 

 Identifying different coral species and observing the behavior of the polyps. 

 Identifying marine creatures living among the corals and taking census of marine 

fauna 

 Classifying different substrate in the bay and associating marine organisms with 

different substrate 

 Making observations of water temperature changes within the bay 

 Surveying the coral cover and the health of coral cover in a transect from shore to 

outer limit of bay (as safety permits) 

 Studying the behavior of the green sea turtle 

 



If possible, we will end our day with a beach clean-up project. 

 

Assessment: 

Students will be graded based on:  

 The field notebook (4%) 

 The field report students generate based on their field notebook. Discussing of 

findings and observations with peers is encouraged, but each student has to hand in 

their own report. (15%) 

 A two-page typed synthesis/reflection essay. Potential topics will be announced 

before the field class and students can choose a topic from the list or propose own 

topic (5%) 
 

Independent Field Assignments 

Ports-of-call reports: Students in groups will be assigned three ports-of-calls countries. In the 

port and in the country, students should note anything they deem relevant to our course, 

which could include coastal erosion; manmade structures to prevent erosion; seafood 

consumption and seafood offered in stores and markets; aquaculture; fishing practices; – 

just to name some examples.  

Groups will prepare 5-minute power point presentations per port, including own photos and 

sketches, and turn in an essay per port (1-2 pages). The students will be graded on their 

creativeness and ability to apply concepts we covered in class to their observations; quality 

of their essays and PPP. 
 

 

GRADING: Class participation   14% 

   3 exams    18%   

  Observation journal    10%  

  Group presentations & papers 24%  

  Final Exam   10%     

  Field Class   24%   

   

Class participation (14%):  a.) Instructor will provide questions at each class session for students to 

answer. Student answers will provide feedback to the instructor (10%) and b.) contributing to the 

debriefing sessions by sharing their experiences (4%).  

 

Exams (18%): Three exams (6% each) will be giving during the semester. Format: short answer 

questions 

 

Observation journal (10%): Students will keep a journal. Maps will be provided for students to keep 

track of the voyage. Students will be assigned days on which they note the speed, weather, wind 

strength, wave height, cloud cover. If possible, we will take water samples and under a microscope we 

will identify the content of the samples.  

The journal should include wildlife sightings, other ships we will see (fishing boats, cargo ships, etc.) We 

will cross the great Pacific garbage patch. Students should note what kind and size of plastic debris 

they see. A more complete list what students should watch out for will be handed out at the beginning 

of the class.  

 



Group presentations & papers (24%): The student presentations and papers are based on the three 

ports-of-call reports (8% each). Details are outlined under “Independent Field Assignments.” 

 
Final Exam (10%): The final exam is based on the lectures and is cumulative. One sheet of notes 

allowed.  

 

Field Class (24%): Students will be assessed on a.) the quality of their field notebook (4%), b.) the 

field report students generate based on their field notebook (15%), and c.) the two-page typed 

synthesis/reflection essay (5%). Details are outlined under “Field Class.” 

 

 

METHODS OF EVALUATION / GRADING SCALE 

 The following Grading Scale is utilized for student evaluation.  Pass/Fail is not an option for Semester 

at Sea coursework.  Note that C-, D+ and D- grades are also not assigned on Semester at Sea in 

accordance with the grading system at Colorado State University (the SAS partner institution). 

 

Pluses and minuses are awarded as follows on a 100% scale: 

 

Excellent  Good  Satisfactory/Poor  Failing  

97-100%: A+  

93-97%: A  

90-93%: A-  

87-90%: B+  

83-87%: B  

80-83%: B-  

77-80%: C+  

70-77%: C  

60-70%: D  

Less than 60%: F  

 

 

ATTENDANCE/ENGAGEMENT IN THE ACADEMIC PROGRAM 

Attendance in all Semester at Sea classes is mandatory, but it is at the instructor’s discretion to assign 

a grade to the participation and attendance requirement. Remember to include information concerning 

the evaluation of Field Assignments and the Field Classes, which must constitute at least 20% of the 

total grade in a course. 

 

Students must inform their instructors prior to any unanticipated absence and take the initiative to 

make up missed work in a timely fashion.  Instructors must make reasonable efforts to enable 

students to make up work which must be accomplished under the instructor’s supervision (e.g., 

examinations, laboratories).  In the event of a conflict in regard to this policy, individuals may appeal 

using established CSU procedures. 

 

LEARNING ACCOMMODATIONS 

Semester at Sea provides academic accommodations for students with diagnosed learning disabilities, 

in accordance with ADA guidelines.  Students who will need accommodations in a class, should contact 

ISE to discuss their individual needs. Any accommodation must be discussed in a timely manner prior 

to implementation.   A memo from the student’s home institution verifying the accommodations 

received on their home campus is required before any accommodation is provided on the ship. 

Students must submit this verification of accommodations pre-voyage as soon as possible, but no later 

than December 15, 2016 to academic@isevoyages.org.  

 

STUDENT CONDUCT CODE 

 

The foundation of a university is truth and knowledge, each of which relies in a fundamental manner 

upon academic integrity and is diminished significantly by academic misconduct. Academic integrity is 

conceptualized as doing and taking credit for one’s own work. A pervasive attitude promoting academic 

integrity enhances the sense of community and adds value to the educational process. All within the 

mailto:academic@isevoyages.org


University are affected by the cooperative commitment to academic integrity. All Semester at Sea 

courses adhere to this Academic Integrity Policy and Student Conduct Code.  

 

Depending on the nature of the assignment or exam, the faculty member may require a written 

declaration of the following honor pledge: “I have not given, received, or used any unauthorized 

assistance on this exam/assignment.”  

 

ELECTRONIC COURSE MATERIALS 

 

PAPERS: 

“The Ultimate Garbage Disposal”. A chapter from THE WORLD IS BLUE BY SYLVIA EARLE. 

NATIONAL GEOLOGRAPHIC SOCIETY, 2009 

 

"Effect of climate change on seasonal monsoon in Asia and its impact on the variability of 

monsoon rainfall in Southeast Asia"; Loo Billa Singh Geoscience Frontiers; Volume 6, Issue 

6, November 2015, Pages 817–823 

  

  

DOCUMENTARIES (FEATURE FILMS): 

Drain the Ocean (2009) (documentary) 

http://www.imdb.com/title/tt1485703/ 

  

Turtle: The Incredible Journey 

http://www.imdb.com/title/tt0970521/ 

  

Sand Wars   (NR370 and NR150)  

http://sand-wars.com 

Nick Springer 

  

The Aliwal Shoal in Blue Earth, World class films 

https://www.amazon.com/World-Class-Films-Blue-Earth/dp/B005OAEWUK 

  

TED TALKS: 

Thys Thierney 

The secret Life of Plankton (ted talk) 

  

David Gallo 

Underwater astonishments 

  

David Gallo 

Deep ocean mysteries and wonders 

  

Thomas Peschak 

Dive into an ocean photographer's world 

  

Tierney Thys 

Swim with the giant sunfish 

  

http://www.sciencedirect.com/science/journal/16749871
http://www.sciencedirect.com/science/journal/16749871/6/6
http://www.sciencedirect.com/science/journal/16749871/6/6
http://www.imdb.com/year/2009/?ref_=tt_ov_inf
http://www.imdb.com/title/tt1485703/
http://www.imdb.com/title/tt0970521/
http://sand-wars.com/
https://www.amazon.com/World-Class-Films-Blue-Earth/dp/B005OAEWUK
https://www.ted.com/speakers/thomas_peschak
https://www.ted.com/talks/thomas_peschak_dive_into_an_ocean_photographer_s_world
https://www.ted.com/speakers/tierney_thys
https://www.ted.com/talks/tierney_thys_swims_with_the_giant_sunfish


Edith Widder 

Glowing life in an underwater world 

  

Edith Widder 

How we found the giant squid 

  

David Gruber 

Glow-in-the-dark sharks and other stunning sea creatures 

  

Kristen Marhaver 

How we're growing baby corals to rebuild reefs 

  

Jason deCaires Taylor 

An underwater art museum, teeming with life 

  

Brian Skerry 

The ocean's glory -- and horror 

  

Dyan DeNapoli 

Great Penguin Rescue 

  

SHORT PROGRAMS (from Changing Sea TV):  

Changing Seas TV (~20-min documentaries) 

Episode: 

803 Maug’s caldera 

802 manatees 

801 sponges 

704 secret sex life of fish 

701 sea turtles 

603 galapagos 

602 biggest fish in the sea 

503 creatures in the deep 

302 reef revival 

301 alien invaders 

203 sea grasses and mangroves 

103 corals of the deep 
 

YOUTUBE CLIPS: 

I am the Ocean 

https://www.youtube.com/watch?v=rM6txLtoaoc 

  

Atmospheric Circulation 

http://www.youtube.com/watch?v=MNl7URLPMKU (monsoon) 

http://www.youtube.com/watch?v=HJydFJORWf4 (anatomy of a hurricane) 

  

Ocean Circulation 

http://www.youtube.com/watch?v=XxNqzAHGXvs&feature=related (plastic gyre) 

https://www.ted.com/speakers/edith_widder
https://www.ted.com/talks/edith_widder_glowing_life_in_an_underwater_world
https://www.ted.com/speakers/edith_widder
https://www.ted.com/talks/edith_widder_how_we_found_the_giant_squid
https://www.ted.com/speakers/david_gruber
https://www.ted.com/talks/david_gruber_glow_in_the_dark_sharks_and_other_stunning_sea_creatures
https://www.youtube.com/watch?v=rM6txLtoaoc
http://www.youtube.com/watch?v=MNl7URLPMKU
http://www.youtube.com/watch?v=HJydFJORWf4
http://www.youtube.com/watch?v=XxNqzAHGXvs&feature=related


http://www.bbc.co.uk/nature/15835017 (Sea ice formation) 

  

Waves 

http://www.youtube.com/watch?v=qvpTilYx1vA  (internal waves) 

https://www.youtube.com/watch?v=StdqGoezNrY (tsunami) 

https://www.youtube.com/watch?v=oWzdgBNfhQU (tsunami) 

  

Tides 

http://www.youtube.com/watch?v=Z0qGvC3vqaA 
 

 

 

http://www.bbc.co.uk/nature/15835017
http://www.youtube.com/watch?v=qvpTilYx1vA
https://www.youtube.com/watch?v=StdqGoezNrY
https://www.youtube.com/watch?v=oWzdgBNfhQU
http://www.youtube.com/watch?v=Z0qGvC3vqaA

