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Lesson 2: What Lives in the Open Ocean and Where Do 
They Live? 

 
Summary 
 Students learn about the amazing organisms in the open ocean.  The 
students then examine how the physical features of the ocean define 
where these organisms make their homes by using an organism’s 
physical requirements to map their potential distributions throughout 
the Pacific Ocean basin. Students will learn about organisms’ 
limitations and how mapping is used as an important scientific tool 
today.   
 
Objectives 

1. Describe some of the organisms that live in the open ocean. 
2. Discuss the organisms’ features and how they are physically 

limited in terms of how deep can they go, how much food 
they need, and what water temperature do they prefer? 

3. Explore and map the organisms’ habitat distribution based on 
their physical requirements. 

 
Materials 
Organism Cards                          Crayons or colored pencils (5 colors)    
Habitat Distribution Handout                                         Physical Maps      
Habitat Distribution Example Handout  
 
Making Connections 
This session is meant to introduce the students to the living (biotic) 
features of the open ocean.  Physical features, like those we discussed 
in the last session, often define what types of organisms thrive in 
different areas.   
 

Background 
The organisms of the open ocean may travel vast distances or simply 
drift with the prevailing currents or wind. However, because areas in 
the open ocean change regularly and there are differences in 
temperature, nutrients, salinity, and currents, we are learning how 
many organisms exploit these differences.  Different types of 
organisms prefer particular physical (abiotic) environmental 
characteristics for their habitat, just as some people prefer the 
mountains or the coast. Often times the most popular places are those 
areas that are borders between two different physical regimes.  This 
mixing area typically combines high nutrients with plenty of sunlight 
to stimulate photosynthesis and plankton growth.   
  

!
!

 
 
Concepts 
What are some of 
the organisms in 
the ocean? How do 
the physical 
(abiotic) properties 
of the ocean define 
what organisms 
live there? 
 
Standards 
Addressed 
HCPS 5.1, 5.2, & 
5.3 
 
Duration 
Prep: 1 Hour 
Activity: 2 periods 
(50 minutes each) 
 
Source Material  
PRISM 
 
Vocabulary 
Habitat 
Salinity (SST) 
Nutrients 
Bathymetry 
Abiotic 
Biotic 
Photosynthesis 
Plankton 
Pelagic 
Photic zone 

 

Open Ocean 
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The ocean not only changes on the surface where many satellites collect data (where we can see) 
but changes dramatically with depth.  Temperature, light levels, and nutrient levels typically 
decrease with depth while pressure and salinity typically increase.  Many organisms may attempt 
to exploit this change by moving up and down in the water column depending on their needs at 
the time. This change in depth may account for why we see some organisms in places where we 
might not expect them, like great white sharks off the coast of Hawaii.   
 Other important factors in the distribution of an animal include prey requirements.  
Humpback whales can obviously survive in Hawaii, but there is not enough of the krill and fish 
they need to survive for the entire year.  Humpbacks must travel to the food-filled waters of the 
Bering Sea in the summer to feed.   Where the organism originated is also very important.  The 
species we see in Hawaii and the Pacific Ocean are typically different from those in the Atlantic 
Ocean because the species have adapted independently.  Can you imagine trying to swim all the 
way from the Hawaii to Brazil?  Reproduction is another reason you may find an animal some 
place you would not normally expect.  Species will often come together at central meeting points 
or places that have extremely high (albeit usually temporary) food supplies.  Organisms need a 
lot of energy to reproduce.    

Hawaii is unique in terms of its geography and the ocean around it.  First of all Hawaii is 
the most isolated island chain in the world.  This may make it difficult for some organisms to 
reach Hawaiian waters, although many open ocean organisms may travel or drift long distances.  
Hawaii is also unique because we have very deep water close to our shores.  Off the coast of 
Kona the water gets to be 1000 ft deep within a quarter mile of shore in contrast to the mainland 
United States waters that may remain100 ft deep for 25 miles offshore.  This deep water brings 
open ocean organisms very close to the coastline.  Another unique feature about Hawaii is that it 
is at a border between tropical and temperate areas.  Look at the temperature map and you can 
see Hawaii is a transition zone.  This allows species from both areas to enter our waters. 
 
Preparation 
1st  Periods 

1. Display physical maps from last lesson around classroom within reach of students. Maps 
2 (Bathymetry of the Pacific), 3 (Nutrients), 4 (Salinity) & 5 (Sea Surface Temperature) 
will be the main ones used for this lesson. 

2. Print one set (a set = 18cards) of organism cards and laminate. ** Print two 
phytoplankton cards as these will be necessary in the next lesson.  Familiarize yourself 
with each organism and their basic roles.  Each student should have a card, so if you have 
more than 18 students double up on phytoplankton and zooplankton.  These 
animals/plants are the basis of all marine food webs so there can never be too many! 

2nd Periods 
1. Print one Habitat Distribution handout for each student. 
2. Print out the provided example to show students what a finished habitat map may look 

like. 
3. Read background information to familiarize yourself with the material. 
4. Read through activity. 
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Procedure 
1st Period 
Discuss what they did last week in terms of how the open ocean is different and dynamic.  Allow 
some time for discussion of the labs and HW.  15 min.  
 
This week we’re going to learn why different open ocean organisms are found in specific areas 
of the open ocean.  Most of these organisms are found in Hawaiian waters for part or most of the 
year.  Let the students choose their organism (or assign them, you could integrate a trading 
game).  If you have to you, you should double up on plankton and zooplankton, which are the 
basis of marine foodwebs. Have the students read the left hand side of the back page for shared 
learning (This can be done when they choose or after they have gotten a chance to read over the 
cards).  Students can share one cool fact they found about their organism.  20 min. 
 
Have a brainstorm of reasons why certain organisms may be found some places and not others.  
For example why don’t we see great white sharks in Hawaii very often?? (Biologists think that 
great whites can’t get enough high-fat protein such as seal meat in Hawaii). Review the maps 
and how to use a key to define areas on the maps.  For example if I live in an area between 20-30 
degrees C what colors on the map do those temperatures correspond to?  This brainstorm will 
help to better define some areas of the open ocean and work on vocabulary (Photic zone (where 
light penetrates), benthic (on the bottom), pelagic (in the open ocean water column), coastal, 
seamount, equator, high salinity, low salinity, etc. 10 min. 
 
Optional Activity: Use the open ocean organism handout to help the students eamine their 
organism cards and express how their organism fits into the open ocean food chain.   
 
2nd Period 
During this period the students will create maps of their organism’s potential distribution in the 
Pacific Ocean, in other words, where their organism has the potential to live. All ocean 
organisms prefer certain environmental characteristics, just like you or I wouldn’t want to live in 
the arctic or in the summit of a volcano. It’s too cold or too hot.  For open ocean animals the 
primary environmental characteristics they worry about are Depth (map 2), Nutrients (map 3), 
Salinity (map 4), and Temperature (map 5). The lower right-hand section of each organism card 
shows the ranges of their prefered salinity (amount of salt in the water --high salinity=high salt 
PSS= parts salt in seawater), temperature (scale in Celsius), depth (lives in water only deeper 
that 500 ft or goes anywhere), and nutrients (these are primarily nitrogen and phosphorus, like 
vitamins).  These four factors are some of the major factors in defining where an organism might 
live. Stress that you need all four requirements to have that organism survive.  This is where the 
animal wants to live. 10 min.   
 
Pass out the Habitat Distribution handouts of the Pacific Ocean.  These are what the students will 
use to map their organisms habitat. Have the students fill out their name, the organism’s common 
name, and the physical parameters from their card.  Choose four different colors to represent the 
4 different physical categories.  The students should then walk to each appropriate map and draw 
the zones on their handout where each physical range occurs.  For example, a temperature range 
of 20-30 degrees C will encompass most of the equatorial region. Draw a colored circle around 
the equator.  Demonstrate how to fill out the handouts by going through an organism’s 
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distribution.  Show the example handout.  Start with depth as it usually has the greatest area. 
Map Zones should be drawn in different colors to differentiate them (create key).  The areas 
where all the different physical parameters overlap can be colored in. These areas represent the 
organism’s potential habitat!  30 min. 
 
Discuss any questions and have the students copy down the optional HW questions. 5 min. 
 
 
Assessment 
Students should be assessed according to how complete they mapped their organism’s 
distribution. Optional homework questions are also provided below that may aid in assessment of 
the lesson.   
 
Key Concepts (what students should know!) 

1. What are some open ocean organisms? 
2. Why do some open ocean organisms live in certain habitats? 
3. Why do some open ocean organisms not live in certain habitats? 
4. How do maps help us to study the open ocean? 

 
 
Homework Questions:  
1.  If you were a krill and a current swept you out of your salinity range what would happen to 
you? 
 
2. What four major physical ranges in the ocean make up your habitat? 
 
3. How many of these physical ranges do you need in order to survive in a habitat: one, two, 
three, or all? 
 
4. What type of person would use this information on ocean habitats in their work, and how 
would they use it? 
 
 
Notes 
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