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STATEMENT OF PURPOSE 
 
The Marine Biology program has been designed to provide an overview of the major topics in Oceanography and Marine Biology. The hope is to 
inform and enlighten the student about the marine environment. First, the course introduces the history of marine sciences. Important 
experiments and discoveries are not just announced as fact, but the student is provided with insight into the thinking processes of scientists and 
the ways science and technology merge to provide answers to scientific problems related to marine biology and oceanography. Second, the course 
proceeds to contribute to a student’s understanding of the ocean environment. Students will learn how technology and engineering merge to 
provide us with answers about the sea. They will develop an understanding of the ocean environment, the geology of the ocean, and a detailed 
understanding of water, waves, and tides.  Third, marine organisms are discussed in detail regarding taxonomy and their ecological role in the 
marine environment. Marine ecosystems are addressed to understand the importance of how marine organisms interact in their individual 
environments. Evolution and marine ecology are interwoven throughout the course and often tie together seemingly unrelated areas of marine 
science. Finally, the relationship between the marine world and humanity is explored via in-depth understandings of the commercial fishing 
industry, the marine entertainment industry, and effects of pollution as well as effects of conservation efforts.  
 

This course is aligned with the Next Generation Science Standards (NJSLS), ELA for Literacy in Science and Technical Subjects (NJSLS), and the New 
Jersey Student Learning Standards for Technology (NJSLS for Technology). Separately we assess students to gauge progress and inform instruction. 

Benchmark assessments for students in grades 9 through 12 are administered in the form of a midterm and final exam for full year courses. *Special 

Note: Only final exams are administered at the end of quarter courses and semester courses.  
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THE LIVING CURRICULUM 

Curriculum guides are designed to be working documents.  Teachers are encouraged to make notes in the margins.  Written comments can serve as 
the basis for future revisions.  In addition, the teachers and administrators are invited to discuss elements of the guides as implemented in the 
classroom and to work collaboratively to develop recommendations for curriculum reforms as needed. 
 
 

AFFIRMATIVE ACTION 

During the development of this course of study, particular attention was paid to material, which might discriminate on the basis of sex, race, 
religion, national origin, or creed.  Every effort has been made to uphold both the letter and spirit of affirmative action mandates as applied to the 
content, the texts and the instruction inherent in this course. 
 
 

MODIFICATIONS AND ADAPTATIONS 
 
For guidelines on how to modify and adapt curricula to best meet the needs of all students, instructional staff should refer to the Curriculum 
Modifications and Adaptations included as an Appendix in this curriculum.  Instructional staff of students with Individualized Education 
Plans (IEPs) must adhere to the recommended modifications outlined in each individual plan.  
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EVALUATION / ASSESSMENT 

MARKING PERIOD GRADES 

  

Long and Short Term Assessments, which may include:                                 90% 

· Tests, quizzes, and/or worksheets 

· Authentic assessments 

· Technology applications 

· Projects, reports, presentations 

· Laboratory investigations 

· Data Analysis 

· Analysis of assigned readings 

   

Daily Assessments, which may include:                                                                   10% 

· Active engagement in class activities 

· Demonstration of knowledge and understanding of course material 

· Skills and safety practices during lab investigations 

· Do Now/Exit Questions 

· Homework 

  

Final Grade – Full Year Course 

Full Year Course 
● Each marking period shall count as 

20% of the final grade (80% total).  

The midterm assessment will count as 10% of the final grade, 
and the final assessment will count as 10% of the final grade.  
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PARSIPPANY-TROY HILLS TOWNSHIP SCHOOLS 
COURSE PROFICIENCIES  

1.  

2. Course: SCN310
 Title:  MARINE BIOLOGY  

3.  

4. In accordance with district policy as mandated by the New Jersey Administrative Code and the New Jersey Student 
Learning Standards, the following are proficiencies required for the successful completion of the above named course. 

 
The student will: 
 
I.    THE OCEAN ENVIRONMENT 

1. understand that earth is an ocean planet. 
2. relate the early history of marine science with the history of voyaging. 
3. understand that marine science draws on several disciplines such as geology, physics, biology, chemistry, and engineering as they apply to 

the ocean and its surroundings. 
4. explore the formation of earth and its oceans. 
5. explore the study of the ocean floor from historical method of bathymetry to the technology used today. 
6. identify the water molecule’s unique characteristics and differentiate those of seawater and pure water. 
7. describe the cause and effect relationships among winds, surface currents, and the Coriolis effect. 
8. analyze and explain the cause of waves and tides. 
9. explain how thermohaline circulation and the great ocean conveyor are critical to supplying nutrients and dissolved oxygen to marine 

organisms. 
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II.   MARINE ORGANISMS 
10. compare and contrast the four major groups of marine mammals in terms of how well adapted they are to life in the oceans. 
11. compare and contrast representative members of the major marine animal phyla in terms of structure, adaptation, lifestyle, and 

evolutionary history. 
12. categorize the different survival strategies employed by marine organisms to overcome specific challenges to life in marine environments 

(e.g. osmoregulation, thermoregulation, respiration, and reproduction). 
13. describe the diversity of adaptations found within unicellular and multicellular algae, and how each adaptation is critical for the organism's 

survival. 
14. sequence cetacean evolutionary history, tracing the gradual change from a four-legged land mammal to a fully aquatic modern whale. 
15. discuss the drastic anatomical and physiological changes observed in marine mammals compared to their terrestrial relatives. 

 

III. MARINE ECOSYSTEMS 
16. explore the organisms that live in the oceans and focus on the relationships that exist between the abiotic and biotic factors in the oceans. 
17. diagram the changes in temperature, salinity, pressure, density, and dissolved gases throughout the entire water column, and how life is 

affected at each level. 
18. diagram and compare the food webs present in pelagic, benthic, coral reef, hydrothermal vent, intertidal, and estuarine ecosystems. 
19. compare and contrast, with specific examples, mutualism, parasitism, commensalism, and predator/prey relationships in several marine 

ecosystems. 
20. describe how weather dramatically alters coastal environments. 

 
IV. HUMAN INTERACTION 

21. identify the various methods of fishing and species caught. 
22. compare both the economics and ecological impact of consuming wild versus farm-raised fish. 
23. analyze data to conclude how marine populations have changed over historical time. 
24. discuss and debate the ethical and political issues around the topics of commercial whaling, aquariums and marine theme parks, such as Sea 

World®.  
25. analyze the effect global climate change has had on coral bleaching. 
26. analyze the impacts of pollution and oil spills on the world’s oceans. 
5.  
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I. THE OCEAN ENVIRONMENT 
 

Essential Question(s): a) Why is it important to protect our oceans? 
b) What is ecology?  

Enduring Understanding(s): a) It is an important resource for all living things. 
b) Study the relationships among organisms and their interactions of organisms with their environment. 
c) Water covers 71% of the Earth’s surface, and 97% of it is locked up in oceans. 
d) Water is critical to all life on Earth because of its unique chemical and physical properties. 

 

THE OCEAN ENVIRONMENT 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY 
EVALUATION/ 

ASSESSMENT 

TEACHER 

NOTES 

The student will be able to:  Students will:   

1. understand that Earth is 
an ocean planet. 

HS-ESS2.C 

 
● use a calculator and complete 

this worksheet to color an all-

in-one bar graph showing the 

composition of Earth as far as 

ocean and land. 

Check all-in-one graph for accuracy 

and student responses/percentages 

on analysis of the graph 

http://mjksciteachingideas.                  

com/pdf/WaterPlanet.pdf 

 

2. relate the early history 
of marine science with 
the history of voyaging. 

HS-ESS2.C ● create a timeline for the 

history of marine science 

specific to a particular area in 

the progress of marine 

studies. 

Completed timeline with accuracy 

of dates and events in relation to 

area of marine study 

 

3. understand that Marine 
Science draws on 
several disciplines such 

HS-ESS2.A 

HS-ESS2.D 

HS-ESS2.E 

HS-ESS3.D 

● design a model of an 

autonomous underwater 

vehicle (AUV). 

Completed student handout; 

students compare and contrast the 

locomotion of AUVs to marine 

http://www.uncw.edu/aquariu

s/education/lessons/Aq%20AU

V.pdf 

http://www.uncw.edu/aquarius/education/lessons/Aq%20AUV.pdf
http://www.uncw.edu/aquarius/education/lessons/Aq%20AUV.pdf
http://www.uncw.edu/aquarius/education/lessons/Aq%20AUV.pdf
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as geology, physics, 
biology, chemistry, and 
engineering as they 
apply to ocean and its 
surroundings. 

 

 

 

 

● complete “Tools of the Trade” 

by choosing a modern ocean 

tool to research. 

organisms; students explain 

buoyancy and why both AUVs and 

marine organisms need to adjust 

their buoyancy  

Student presentation, written 

outline, demonstration of model 

   

 

 

 

 

 

http://www.sea.edu/academic

s/k-12_detail/tools_of_the_     

trade 

 

4. explore the formation of 
Earth and its oceans. 

HS-ESS1.C 

HS-ESS2.A 

HS-ESS2.B 

● simulate taking sediment 

samples to make inferences 

about the ocean floor and 

compute percentages and 

compare the accuracy of each 

sample group to the actual 

composition of the ocean 

floor. 

Students submit a written or 

diagram description of the activity, 

an organized and complete data 

table, an inference about the actual 

sediment in the box and the reason 

behind that inference, and a 

reasonable explanation for different 

inferences 

http://www.sea.edu/academic

s/k-12_detail/sampling_the_o 

cean_floor 

 

5. explore the study of the 
ocean floor from 
historical method of 
bathymetry to the 
technology used today. 

HS-ESS2.A 

HS-ESS2.B 

RST.11-

12,4,7 

● set up 3 demonstrations to 

observe the properties of and 

differences between pure 

water and seawater. 

 

 

●  (1) measure the density of 

water, (2) measure and 

compare the density of salt 

water, (3) demonstrate 

changes in density by adding 

Lab report and explanation of 

properties, with the importance of 

these properties explained 

specifically for the ocean 

environment 

 

Answer analysis questions and build 

model of stable versus unstable 

boats supported by laboratory 

activity data 

http://www.earthsciweek.org/

sites/default/files/Activities/fr

eshandseawater.pdf 

 

 

 

http://er.jsc.nasa.gov/seh/Oce

an_Planet/activities/ts2ssac1.p

df 

http://www.sea.edu/academics/k-12_detail/tools_of_the_%20%20%20%20%20trade
http://www.sea.edu/academics/k-12_detail/tools_of_the_%20%20%20%20%20trade
http://www.sea.edu/academics/k-12_detail/tools_of_the_%20%20%20%20%20trade
http://www.sea.edu/academics/k-12_detail/sampling_the_o%20cean_floor
http://www.sea.edu/academics/k-12_detail/sampling_the_o%20cean_floor
http://www.sea.edu/academics/k-12_detail/sampling_the_o%20cean_floor
http://www.earthsciweek.org/sites/default/files/Activities/freshandseawater.pdf
http://www.earthsciweek.org/sites/default/files/Activities/freshandseawater.pdf
http://www.earthsciweek.org/sites/default/files/Activities/freshandseawater.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts2ssac1.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts2ssac1.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts2ssac1.pdf


SCN310  MARINE BIOLOGY GRADE 6   

A-1 

10 

marbles to a floating plastic 

container until it sinks, and (4) 

compare their result with 

calculated predictions. 

 

6. identify the water 
molecule’s unique 
characteristics and 
differentiate those of 
seawater and pure 
water. 
6.  
7.  
8.  
9.  
10.  
11.  
12.  
13.  
14.  
15.  
16.  
17.  
18.  
19.  
20.  
21.  
22.  
23.  
24.  

HS-ESS2.C 

HS-ESS3.A 

 

● visualize and analyze data 

looking for tell-tale signatures 

of El Nino and La Nina that 

occurred during a specific time 

period. 

● simulate the Coriolis Effect by 

creating a model and trying to 

“straight” line using that 

model. 

● set up a model to demonstrate 

the current flow leaving the 

Mediterranean using water 

masses of different salinities.  

 

● use real oceanographic date to 

review basic ocean circulation 

patterns and consider their 

impact on life in the ocean and 

climate including El Nino. 

● look at images of fish caught 

by an otter trawl net off 

southern California. Using fish 

Ability to state the presence or 

absence of an El Nino/La Nina event 

for any given year between 1982 

and 1998 

 

Check understanding via questions 

about direction and deflection 

 

 

Student participation in discussion; 

lab worksheets outlining their 

group’s test of the water masses, 

conclusions and discussions 

 

Check sailing path drawings for 

accuracy and completeness; analysis 

questions and explanations of 

causes of water movement 

 

Correctly identify fish in the catch; 

determine the fish’s geographic 

range; assignation of each fish to its 

http://serc.carleton.edu/eet/p

mel/teaching_notes.html 

 

This lesson can be adapted for 

decreased time usage in the 

classroom by downloading the 

datasets ahead of time. In this 

case, the objective of the 

lesson would be for students 

to learn how to calculate an 

anomaly.  

 

http://whs.rocklinusd.org/subs

ites/Erich-

Means/documents/Marine%2

0Biology/Marine%20Biology%

20Unit%203/The%20Coriolis%

20Effect%20Lab%20-

%20Student%20version.pdf 

 

http://www.sea.edu/academic

s/k-

http://serc.carleton.edu/eet/pmel/teaching_notes.html
http://serc.carleton.edu/eet/pmel/teaching_notes.html
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%203/The%20Coriolis%20Effect%20Lab%20-%20Student%20version.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%203/The%20Coriolis%20Effect%20Lab%20-%20Student%20version.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%203/The%20Coriolis%20Effect%20Lab%20-%20Student%20version.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%203/The%20Coriolis%20Effect%20Lab%20-%20Student%20version.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%203/The%20Coriolis%20Effect%20Lab%20-%20Student%20version.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%203/The%20Coriolis%20Effect%20Lab%20-%20Student%20version.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%203/The%20Coriolis%20Effect%20Lab%20-%20Student%20version.pdf
http://www.sea.edu/academics/k-12_detail/count_marsili_the_mediterranean_current
http://www.sea.edu/academics/k-12_detail/count_marsili_the_mediterranean_current
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25.  
26.  
27.  
28.  
29. (6.  continued) 

charts provided in this activity, 

they identify the fish and 

record their geographic range 

to see what effects the El Niño 

had on fish population during 

its early stages.  

 

 

 

 

proper zone; constructed 

explanation of whether or not the 

fish(es) shifted from their normal 

positions 

12_detail/count_marsili_the_

mediterranean_current 

 

http://whs.rocklinusd.org/subs

ites/Erich-

Means/documents/Marine%2

0Biology/Marine%20Biology%

20Unit%203/Ocean%20Curren

ts%20lab.pdf 

 

http://er.jsc.nasa.gov/seh/Oce

an_Planet/activities/ts3pcac1.

pdf 

7. describe the cause and 
effect relationships 
among winds, surface 
currents and the Coriolis 
Effect. 

HS-ESS2.D 

HS-ESS3.D 

HS-PS1.A 

HS-PS2.B 

● set up 3 demonstrations to 

observe the properties of and 

differences between pure 

water and seawater. 

 

 

● (1) measure the density of 

water, (2) measure and 

compare the density of salt 

water, (3) demonstrate 

changes in density by adding 

marbles to a floating plastic 

container until it sinks, and (4) 

compare their result with 

Lab report and explanation of 

properties, with the importance of 

these properties explained 

specifically for the ocean 

environment 

 

Answer analysis questions and build 

model of stable vs. unstable boats 

supported by laboratory activity 

data 

http://www.earthsciweek.org/

sites/default/files/Activities/fr

eshandseawater.pdf 

 

 

 

http://er.jsc.nasa.gov/seh/Oce

an_Planet/activities/ts2ssac1.p

df 

http://www.sea.edu/academics/k-12_detail/count_marsili_the_mediterranean_current
http://www.sea.edu/academics/k-12_detail/count_marsili_the_mediterranean_current
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%203/Ocean%20Currents%20lab.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%203/Ocean%20Currents%20lab.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%203/Ocean%20Currents%20lab.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%203/Ocean%20Currents%20lab.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%203/Ocean%20Currents%20lab.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%203/Ocean%20Currents%20lab.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts3pcac1.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts3pcac1.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts3pcac1.pdf
http://www.earthsciweek.org/sites/default/files/Activities/freshandseawater.pdf
http://www.earthsciweek.org/sites/default/files/Activities/freshandseawater.pdf
http://www.earthsciweek.org/sites/default/files/Activities/freshandseawater.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts2ssac1.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts2ssac1.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts2ssac1.pdf
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calculated predictions. 

8. analyze and explain the 
cause of waves and 
tides. 
30.  
31.  
32.  
33.  
34. (8.  continued) 

HS-PS4.A 

HS-PS3.B 

HS-ESS2.D 

● build a wave tank, discover 

when/how waves break, and 

record observations to learn 

how waves act when they 

approach shore. 

 

 

● make measurements on a 

model wave to determine 

major characteristics of ocean 

waves. 

Embedded assessment; check 

model for completion; student 

ability to explain the effect of beach 

steepness on how waves break 

 

 

 

Identification of three factors that 

generate most ocean waves 

    

   

http://er.jsc.nasa.gov/seh/Oce

an_Planet/activities/ts2enac1.

pdf 

 

 

http://er.jsc.nasa.gov/seh/Oce

an_Planet/activities/ts2enac2.

pdf 

 

9. explain how 
thermohaline circulation 
and the great ocean 
conveyor are critical to 
supplying nutrients and 
dissolved oxygen to 
marine organisms. 

HS-ESS2.A 

HS-ESS2.C 

HS-LS2.A,B 

● perform the laboratory activity 

“Observing Dissolved Air in 

Water”. 

 

 

 

● research human processes 

that could add significant 

amounts of heat to rivers and 

seas and take positions on 

possible policy. 

 

● Students are engaged with a 

short lesson and respond to 

questions. Pairs of students 

Constructed explanation on 

whether there is a connection 

between adding large amounts of 

heat to rivers and the loss of fish 

due to oxygen depletion 

 

Students can share their 

information with classmates and 

debate on whether there should be 

rules and regulations or limitations 

that limit the input of heat into any 

bodies of sea- or brackish water 

 

Evaluation of finished maps, the 

questions during the introduction, 

http://er.jsc.nasa.gov/seh/Oce

an_Planet/activities/ts3ssac4.p

df 

 

 

 

 

 

 

 

 

 

 

 

 

http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts2enac1.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts2enac1.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts2enac1.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts2enac2.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts2enac2.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts2enac2.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts3ssac4.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts3ssac4.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts3ssac4.pdf
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are given resources and 

activity instructions to 

establish links between 

geographical features, physical 

phenomena, and the biological 

realm. 

and the 4 questions throughout the 

activity 

 

 

http://earthref.org/SCC/lesson

s/2009/bluewhales/ 

 

 
  

http://earthref.org/SCC/lessons/2009/bluewhales/
http://earthref.org/SCC/lessons/2009/bluewhales/
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II. MARINE ORGANISMS 

 
Essential Question(s): a) Why is water important to all living organisms? 

b) What are some of the marine organisms that we find along the New Jersey shoreline? 

Enduring Understanding(s): a) Water is a limited valuable resource with unique properties that play an important role in supporting life on 
Earth. 

b) Water is a natural resource that connects all Earth systems. 
c) All organisms in the biosphere are linked through the carbon, nitrogen and water cycles. 

 

MARINE ORGANISMS 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY 
EVALUATION/ 

ASSESSMENT 

TEACHER 

NOTES 

The student will be able to:  Students will:   

10. compare and contrast 
four major groups of 
marine mammals in terms 
of how well-adapted they 
are to life in the oceans.  

LS2.A,B,C ● go “microfishing” as an 

engaging introduction to the 

microscopic marine world. 

● complete “Fish Morphology” 

to study the parts of a fish 

and develop the 

understanding that the 

shape, form, and structure 

of a fish’s parts influence its 

lifestyle and behavior. 

Sketches and recorded 

observations/data from samples 

 

Student identification of parts of 

a fish; relation of shape, form, 

and structure to a fish’s 

function; constructed 

explanation on where and how a 

fish might live based on its 

morphology 

http://www.sea.edu/academics/k-

12_detail/microfishing 

 
http://www.usc.edu/org/cosee-

west/May12-

2012/PDfs%20for%20the%20web/

Teaching%20ideas%20and%20les

sons/Multi%20grades/Fish_Morph

ology.pdf 

 

11. compare and contrast 
representative members 
of the major marine 
animal phyla in terms of 
structure, adaptation, 

LS2.C ● view pre-activity video clips 

that introduce the marine 

mollusks and the rich 

biodiversity of the 

Philippines; Students sort 

Ask students to explain why 

they sorted the shells the way 

they did; discuss problems of 

sorting according to size, color, 

texture and why these 

See HHMI’s “Exploring 

Biodiversity” 

 
 
 

http://www.sea.edu/academics/k-12_detail/microfishing
http://www.sea.edu/academics/k-12_detail/microfishing
http://www.usc.edu/org/cosee-west/May12-2012/PDfs%20for%20the%20web/Teaching%20ideas%20and%20lessons/Multi%20grades/Fish_Morphology.pdf
http://www.usc.edu/org/cosee-west/May12-2012/PDfs%20for%20the%20web/Teaching%20ideas%20and%20lessons/Multi%20grades/Fish_Morphology.pdf
http://www.usc.edu/org/cosee-west/May12-2012/PDfs%20for%20the%20web/Teaching%20ideas%20and%20lessons/Multi%20grades/Fish_Morphology.pdf
http://www.usc.edu/org/cosee-west/May12-2012/PDfs%20for%20the%20web/Teaching%20ideas%20and%20lessons/Multi%20grades/Fish_Morphology.pdf
http://www.usc.edu/org/cosee-west/May12-2012/PDfs%20for%20the%20web/Teaching%20ideas%20and%20lessons/Multi%20grades/Fish_Morphology.pdf
http://www.usc.edu/org/cosee-west/May12-2012/PDfs%20for%20the%20web/Teaching%20ideas%20and%20lessons/Multi%20grades/Fish_Morphology.pdf
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lifestyle, and evolutionary 
history. 
35.  
36.  
37. (11.  continued) 

shells in a systematic way, 

then construct a phylogenic 

tree. 

 

● make observations of a snail 

to learn how it reacts to 

environmental stimuli, then 

design and conduct a 

controlled experiment 

involving these variables. 

 
 
● observe various types of 

organisms to answer 

questions, identify anatomy, 

and draw diagrams for each. 

characteristics are not 

necessarily indicative of 

evolutionary relationships 

 

Completed data tables and 

evidence-based conclusion 

 

 

 

 

 

 

Student explanation of form and 

function for each station 

(organism); diagrams checked 

for accuracy 

 
 
 
 
http://whs.rocklinusd.org/subsites/

Erich-

Means/documents/Marine%20Biol

ogy/Marine%20Biology%20Unit%2

07/Unit%207%202015/Snail%20a

nd%20their%20Environment%20la

b%202014%20USE%20this%20o

ne.pdf 

 
http://whs.rocklinusd.org/subsites/

Erich-

Means/documents/Marine%20Biol

ogy/Marine%20Biology%20Unit%2

08/2015/Kelp%20Sponges%20Fla

tworms%20and%20Echinoderms

%20Lab%20questions2015.pdf 

12. categorize the different 
survival strategies 
employed by marine 
organisms to overcome 
specific challenges to life 
in marine environments 
(e.g., osmoregulation, 
thermoregulation, 
respiration, and 
reproduction). 

HS-LS2.C 

HS-LS4.C 
● explore the use of blubber 

for insulation and warmth in 

marine mammals and 

identify pinneped species 

found during the winter 

months around the New 

England and Mid-Atlantic 

States. 

 

● crush dried ostracods on a 

Embedded assessment in 

discussion of what might 

happen to their bodies if seal fur 

was coated with oil? What 

would happen if you ingested 

something from the water that 

interfered with the production 

of this fat? 

 

Check recorded observations; 

“Sealed with Blubber” activity 

from Marine CSI 

 

 

 

 

 

 

 

http://er.jsc.nasa.gov/seh/Ocean_

http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%207/Unit%207%202015/Snail%20and%20their%20Environment%20lab%202014%20USE%20this%20one.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%207/Unit%207%202015/Snail%20and%20their%20Environment%20lab%202014%20USE%20this%20one.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%207/Unit%207%202015/Snail%20and%20their%20Environment%20lab%202014%20USE%20this%20one.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%207/Unit%207%202015/Snail%20and%20their%20Environment%20lab%202014%20USE%20this%20one.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%207/Unit%207%202015/Snail%20and%20their%20Environment%20lab%202014%20USE%20this%20one.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%207/Unit%207%202015/Snail%20and%20their%20Environment%20lab%202014%20USE%20this%20one.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%207/Unit%207%202015/Snail%20and%20their%20Environment%20lab%202014%20USE%20this%20one.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%207/Unit%207%202015/Snail%20and%20their%20Environment%20lab%202014%20USE%20this%20one.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%208/2015/Kelp%20Sponges%20Flatworms%20and%20Echinoderms%20Lab%20questions2015.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%208/2015/Kelp%20Sponges%20Flatworms%20and%20Echinoderms%20Lab%20questions2015.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%208/2015/Kelp%20Sponges%20Flatworms%20and%20Echinoderms%20Lab%20questions2015.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%208/2015/Kelp%20Sponges%20Flatworms%20and%20Echinoderms%20Lab%20questions2015.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%208/2015/Kelp%20Sponges%20Flatworms%20and%20Echinoderms%20Lab%20questions2015.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%208/2015/Kelp%20Sponges%20Flatworms%20and%20Echinoderms%20Lab%20questions2015.pdf
http://whs.rocklinusd.org/subsites/Erich-Means/documents/Marine%20Biology/Marine%20Biology%20Unit%208/2015/Kelp%20Sponges%20Flatworms%20and%20Echinoderms%20Lab%20questions2015.pdf
http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts3enac1.pdf
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slide with a little water and 

observe bioluminescence. 

Follow with research project 

on a bioluminescent marine 

plant or animal. 

presentation to class on chosen 

bioluminescent marine plant or 

animal 

Planet/activities/ts3enac1.pdf 

 

13. describe the diversity of 
adaptations found within 
unicellular and 
multicellular algae, and 
how each adaptation is 
critical for the organism’s 
survival. 

HS-LS2.A 

HS-LS2.C 

HS-LS2.D 

● first, learn how to assess a 

system’s biodiversity by 

cataloguing kelp-holdfasts 

inhabitants. Then, will do 

mark-recapture labs, 

calculating a population’s 

abundance, and exploring 

population structure. Lastly, 

learn about impacts humans 

can have on marine 

ecosystems and how they 

affect 

biodiversity/population 

dynamics. 

● build a model of single-

celled organisms, complete 

with organelles and cell wall. 

They will compare their 

models with a prokaryotic 

cyanobacterium. 

● now, explore the variety of 

feeding strategies 

Embedded assessment of 

students’ ability to think 

creatively, form hypotheses, and 

ask critical thinking questions, 

record and present observations 

and data, and draw conclusions 

from evidence discovered; 

evaluation of graphed data, 

mapped animal movements, 

and conclusions drawn; student 

responses to thought questions 

 

 

 

Model checked for 

completeness and accuracy; 

label cell parts on Cell Labeling 

Worksheet; completed Cell 

Model Question Worksheet 

 

Calculated caloric intake from 

feeding game; accurate energy 

http://earthref.org/SCC/lessons/2

011/biodiversity/ 

 

 

 

 

 

 

 

 

 

 

 

 

http://earthref.org/SCC/lessons/2

011/phytoplankton/ 

 

 

 

 

 

http://earthref.org/SCC/lessons/2

http://er.jsc.nasa.gov/seh/Ocean_Planet/activities/ts3enac1.pdf
http://earthref.org/SCC/lessons/2011/biodiversity/
http://earthref.org/SCC/lessons/2011/biodiversity/
http://earthref.org/SCC/lessons/2011/phytoplankton/
http://earthref.org/SCC/lessons/2011/phytoplankton/
http://earthref.org/SCC/lessons/2011/microzooplankton/
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microzooplankton exhibit as 

consumers in the marine 

food web. Enact feeding 

types and consume specific 

prey, then calculate energy 

value in each trophic level. 

pyramid from calculations; 

completed Microzooplankton 

and Feeding Strategies 

Worksheet. 

011/microzooplankton/ 

 

 

14. sequence cetacean 
evolutionary history, 
tracing the gradual 
change from a four-legged 
land mammal to a fully 
aquatic modern whale. 

HS-LS4.A-C ● complete a web-based 

investigation of three 

hypotheses on how whales 

evolved. 

● focus on the fossil record to 

find evidence of evolution 

land-dwelling animals from 

fish, and how some ended 

up back in the water as 

whales. 

● compare the anatomies of 

whales, fish, cats, etc. to 

determine which organisms 

are more closely related. 

Guided worksheet 

 

 

 

Embedded in class discussions 

about fossil evidence; 

completed and accurate 

worksheet 

 

 

Guided worksheet checked for 

comprehension and 

completeness 

Weblab Link: 

http://www2.edc.org/weblabs/Ex

ploringEvolution/evolution.swf 

 

http://www.pbslearningmedia.org

/resource/tdc02.sci.life.evo.lp_fos

silevid/the-fossil-evidence-for-

evolution/ 

 

 

Web-Lab: 

http://www.indiana.edu/~ensiwe

b/lessons/whalekiosk.html → 

http://www.indiana.edu/~ensiwe

b/lessons/whaleanat.html 

Guided Worksheet: 

http://tcurry1977.edublogs.org/fil

es/2012/05/HybridOcean-Lab11-

x6bw9t.pdf 

15. discuss the drastic 
anatomical and 

HS-LS4.A-D ● be asked how they would 

describe each other using 

Check student sketches for 

distinctive markers of tail flukes 

Lesson Activity from Marine CSI 

http://earthref.org/SCC/lessons/2011/microzooplankton/
http://www2.edc.org/weblabs/ExploringEvolution/evolution.swf
http://www2.edc.org/weblabs/ExploringEvolution/evolution.swf
http://www.pbslearningmedia.org/resource/tdc02.sci.life.evo.lp_fossilevid/the-fossil-evidence-for-evolution/
http://www.pbslearningmedia.org/resource/tdc02.sci.life.evo.lp_fossilevid/the-fossil-evidence-for-evolution/
http://www.pbslearningmedia.org/resource/tdc02.sci.life.evo.lp_fossilevid/the-fossil-evidence-for-evolution/
http://www.pbslearningmedia.org/resource/tdc02.sci.life.evo.lp_fossilevid/the-fossil-evidence-for-evolution/
http://www.indiana.edu/~ensiweb/lessons/whalekiosk.html
http://www.indiana.edu/~ensiweb/lessons/whalekiosk.html
http://www.indiana.edu/~ensiweb/lessons/whaleanat.html
http://www.indiana.edu/~ensiweb/lessons/whaleanat.html
http://tcurry1977.edublogs.org/files/2012/05/HybridOcean-Lab11-x6bw9t.pdf
http://tcurry1977.edublogs.org/files/2012/05/HybridOcean-Lab11-x6bw9t.pdf
http://tcurry1977.edublogs.org/files/2012/05/HybridOcean-Lab11-x6bw9t.pdf
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physiological changes 
observed in marine 
mammals compared to 
their terrestrial relatives. 

key characteristics and 

features; assign students to 

whale flukes; divide the class 

into research vessels and 

complete “Let’s See Some 

ID, Please”. 

and frequency of said individual 

whales 
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III. MARINE ECOSYSTEMS 
 

Essential Question(s): a) What effect did Hurricane Sandy have on the organisms that are found along the New Jersey shoreline? 
b) What are some of the marine organisms that we find along the New Jersey shoreline? 
c) What are some of the industries that depend on the ocean and estuaries along New Jersey? 

Enduring Understanding(s): a) Students will learn that not just humans were affected and that some organisms’ habitats will take years to 
recover. 

b) Study some of the organisms and their interactions of organisms with their environment along the New 
Jersey shoreline. 

c) Students will learn the industries that depend on healthy bodies of water to survive. 
 

MARINE ECOSYSTEMS 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY 
EVALUATION/ 

ASSESSMENT 

TEACHER 

NOTES 

The student will be able to:  Students will:   

16. explore the organisms that 
live in the oceans and focus 
on the relationships that exist 
between the Abiotic and 
Biotic factors in the oceans. 

HS-LS2.A 
HS-LS2.B 
HS-ESS2.A 
HS-ESS2.E 
8.1.12.E.1 
 
 

● explore the online 
National Geographic 
activity, “Ocean Abiotic 
Factors”. 

● explore multiple 
interactive activities using 
the online link found in 
Teacher Notes.  Evaluate 
the importance of Abiotic 
and Biotic relationships 
and highlight the impact 
humans have on them. 

Classroom discussion on 
Abiotic and biotic interactions 
 
Student evaluation and 
proposed solution to human 
impacts 

http://.education.nationalgeo 
graphic.com/activity/ocean-
abiotic-factors/ 
 
http://teachoceanscience.net 
teaching_resources/ocean_sci 
ence_curriculum/ocean_life_ 
and_ecosystems/biotic_and_ 
abiotic_interactions/ 

17. diagram the changes in HS-LS2.B ● engage in an osmoregulation Ability to explain the impact “Migrating the Halocline”- 

about:blank
http://teachoceanscience.net/
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temperature, salinity, 
pressure, density, and 
dissolved gasses throughout 
the entire water column, and 
how life is affected at each 
level. 

HS-ESS2.C 
MP 
RST.11-
12.4,7 

activity. Use various solutions 

and materials to demonstrate 

the impact salinity has. Use 

this data to explore the 

difference between 

anadromous and 

catadromous fish and explain 

how species regulate salt 

differently in fresh and salt 

water.  

● engage in the activity 

“Alternate Route” in which 

you will explore the life cycle 

of a turtle and the different 

habitats they encounter. 

● create a model of the water 

column. Identify areas of 

different temperatures, 

salinity and dissolved gasses 

and explore how this impacts 

density, pressure and marine 

life.  

of different salinities on 

marine life 

 

 

 

 

 

 

 

 

Mapping the migratory 

patterns of sea turtles 

 

 

 

Model will be assessed for 

accuracy. 

Marine CSI manual 

 

“Alternate Route”- Marine CSI 

18. diagram and compare the 
food webs present in pelagic, 
benthic, coral reef, 
hydrothermal vent, intertidal, 
and estuarine ecosystems. 
38.  

HS-LS2.A 

HS-LS2.B 

RST.11-

12.4,7 

MP 

● engage in: “Life or Death: 

Food Chain Decision” activity 

as a review of food webs. 

● explore food webs present in 

various ecosystems. 

Understanding by Design 

Student ability to construct 

and analyze food webs and 

the importance of each 

trophic level 

Adapted from: “Food Webs- 

Egyptian Style”- Marine CSI 
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39.  
40.  
41.  
42.  
43.  
44. (18.  continued) 

 Complete a food web 

pyramid to indicate different 

trophic levels. Present food 

pyramids to the class.  

 

 

● evaluate examples of marine 

environments that have been 

impacted by food web 

disturbances. Students will 

propose solutions to re-

establishing these 

ecosystems.  

 

 

 

 

 

 

Students will be assessed on 

their designed rehabilitation 

proposals 

19. compare and contrast with 
specific examples mutualism, 
parasitism, commensalism, 
and predator/prey 
relationships in several 
marine ecosystems. 

HS-LS2.A 
HS-LS2.B 
HS-LS2.C 
HS-LS2.D 
 
 

● engage in an activity in which 

you will explore symbiotic 

relationships among various 

organisms in an estuary.  

Complete a symbiotic game. 

● explore in partners other 

marine ecosystems and 

identify various symbiotic 

relationships in them. Make 

“game cards” for their 

ecosystem and game cards to 

identify the symbiotic pairs.  

Symbiotic relationships will 

be assessed for accuracy 

 

 

 

Student explanation of 

potential adaptations that 

organisms evolved to be able 

to have this relationship 

“It’s a Mutual Thing!”- Marine 

CSI  

20. describe how weather 
dramatically alters coastal 

HS-LS2.C 

HS-LS2.D 

● explore the impact of 

acidification through 

Student explanation of 

acidifications impact on coral 

“Calcium Carbonate 

Calamity”- Marine CSI 
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environments. 
45.  
46.  
47.  
48.  
49.  
50.  
51. (20.  continued) 

52.  

HS-ESS2.A 

HS- ESS2.D 

HS-ESS3.D 

MP 

RST.11-

12.4,7 

SL 

completion of “Calcium 

Carbonate Calamity”. Use 

results to construct an 

explanation of the impact pH 

can have on marine life and 

coral reefs.  

 

● engage in the activity “Sea 

Level is On the Rise” to 

explore the impact sea level 

rising due to warmer weather 

is impacting the population 

growth of marine species 

● explore the impact of 

Hurricane Sandy on the 

Barrier Island. Analyze pre 

and post shore data to 

evaluate the impact of the 

superstorm on the coastline. 

Communicate findings to the 

class. 

reefs 

 

 

 

 

 

 

Student discussion of 

population growth impacts 

 

 

 

 

Student ability to explain the 

“new” shoreline and 

communicate their findings 

 

“Sea Level is On the Rise”- 

Marine CSI 
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IV. HUMAN INTERACTIONS 

 
Essential Question(s): a) How do we catch the fish we eat? 

b) How have fishing restrictions and protected marine reserves affected the health of local ecosystems? 
c) What are the effects of oil spills on fishes, marine mammals, and seabirds? 

Enduring Understanding(s): a) Over 70% of the human population worldwide use marine organisms as their primary source of protein. 
b) Human activity, such as pollution, overfishing, and global climate change have adversely affected the health 

of many ocean ecosystems. 
c) Without changes in fishing practices, many scientists predict the complete collapse of global fish stocks 

within the next century. 
 

HUMAN INTERACTIONS 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY 
EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

21. identify the various 
methods of fishing and 
species caught. 

HS-LS2.C 

HS-LS2.D 

HS-ESS2.E 

HS-ESS3.A 

HS-ESS3.C 

MP 

RST.11-

12.4,7 

 

● engage in the activity  

“ Tragedy of the Commons”  

where they will analyze the 

question, “Who owns the sea?”  

Explore different methods of 

fishing and the impact of 

overfishing on marine 

environments.  

● explore different types of 

fishing nets through: catching 

the wrong species. Use various 

materials to complete a design 

challenge where they will 

Student ability to explain how 

populations are impacted by 

climatic events  

 

 

 

 

 

Student understanding of 

nets and fishing challenges 

through net design challenge 

“Tragedy of the Commons” - 

Marine CSI manual   
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design a fishing net that does 

not capture unwanted or 

endangered marine life. 

 

22. compare both the 

economics and ecological 

impact of consuming wild 

versus farm-raised fish 

HS-ESS3.C 

MP 

RST.11-

12.4,7 

 

● engage in a NOAA fisheries 

activity on wild versus farmed 

fishing systems.  

● explore, in partners, the 

economic impact of wild versus 

farm-ranged fish. Each pair will 

select a fish species and collect 

data on the economic impact of 

that species. Communicate 

results to the class. 

Class discussion about the 

importance of sustainability 

and why it’s an integral part 

of the balance of a system 

 

Student ability to analyze 

data and communicate 

results  

    

      

http://goo.gl/NKtOQc 

 

23. analyze data to conclude 

how marine populations 

have changed over 

historical time 

HS- LS4.C 

HS-LS4.D 

HS-ESS1.C 

HS-ESS3.C 

MP 

RST.11-

12.4,7 

● engage in the activity “ A Little 

Clam on a Big Decline”.  

● analyze data of various fish and 

marine life populations. Evaluate 

data and calculate decline. 

Further explore to find patterns 

between anthropogenic 

activities and population 

declines in that area of the 

ocean.  

Calculation of clamming rate  

 

Proposes solutions to clam 

declines  

 

Exploration on fishing 

demands and ways to 

prevent population supplies 

“A Little Clam on the Big 

Decline”- Marine CSI Manual  

24. discuss and debate the 

ethical and political issues 

around the topics of 

HS- LS4.D 

SL 

RST.11-

● view the film “Humpback 

Whales” which chronicles the 

history of the commercial 

Class discussion of 

“Humpback Whales” 

 

“Humpback Whales” film 

http://goo.gl/NKtOQc
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commercial whaling, 

aquariums and marine 

theme parks, such as 

SeaWorld®.  

 

 

(24.  continued) 

12.4,7 whaling industry.  

 

 

 

 

 

● explore aquariums, Seaworld® 

and other marine theme parks. 

Evaluate these types of parks 

using research tools. Explore 

the various sources presented. 

Engage in debate using the 

evidence they have collected.  

 

 

 

 

 

 

Student ability to argue from 

evidence. 

25. analyze the effect global 

climate change has had on 

coral bleaching. 

HS-LS4.C 

HS-ESS2.A 

HS-ESS2.D 

HS-ESS2.E 

RST.11-

12.4,7 

W 

SL 

MP 

 

● explore the online interactive 

activity: “Using Data to Identify 

Hot Spots and Predict 

Bleaching Events”.  Use data to 

identify hot spots and predict 

coral bleaching episodes. 

Invent a way to model the 

impacts on coral polyps.  

Read and summarize scholarly 

articles on coral bleaching. 

Engage in discussion about 

different view highlighted in 

the articles. 

Teacher will assess students 

based on “Stop and Think” 

questions provided in the 

activity. 

 

Class discussion 

http://serc.carleton.edu/eslabs

/corals/6.html 

 

 

 

Any articles can be used. It is 

suggested to use reputable and 

non-reputable sources to have 

the students explore the 

importance of sources when 

doing research. 

26. analyze the impacts of HS-ESS2.E ● engage in the activity “Oil Spill Students will be evaluated “Oil Spill disaster” and “An 

http://serc.carleton.edu/eslabs/corals/6.html
http://serc.carleton.edu/eslabs/corals/6.html
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pollution and oil spills on 

the world’s oceans. 

 

 

 

 

 

(26.  continued) 

HS-ESS3.C 

HS-ESS3.D 

MP 

RST.11-

12.4,7 

 

Disaster”.  Identify the causes 

of oil spills, explore different 

ways to clean them up and 

evaluate best practices to 

transport oil, as well as clean 

up spills. 

 

●  explore different historic oil 

spills and communicate their 

impact on marine life and 

ecosystems 

● engage in the activity “ An 

Unsettled Matter.”  Explore 

the impact of pollution on 

turbidity (water quality) of our 

oceans. 

● explore the “Great Pacific 

Garbage Patch.” Elaborate on 

the impacts it is having. 

Propose a model for cleanup 

and prevention.  

based on oil spill clean data 

analysis and calculations 

 

 

 

 

 

Communication of oil spill 

impacts on marine life 

 

 

 

 

 

 

 

Model will be assessed using 

teacher-generated rubric  

unsettled matter”- Marine CSI 

manual  

 

http://www.mnn.com/earth-

matters/translating-uncle-

sam/stories/what-is-the-great-

pacific-ocean-garbage-patch 

 

http://www.mnn.com/earth-

matters/wilderness-

resources/stories/what-can-

28000-rubber-duckies-lost-at-

sea-teach-us-about 

 

https://www.youtube.com/watch

?v=Co43TXJXryI 

 

 

 

 

 

  

http://www.mnn.com/earth-matters/translating-uncle-sam/stories/what-is-the-great-pacific-ocean-garbage-patch
http://www.mnn.com/earth-matters/translating-uncle-sam/stories/what-is-the-great-pacific-ocean-garbage-patch
http://www.mnn.com/earth-matters/translating-uncle-sam/stories/what-is-the-great-pacific-ocean-garbage-patch
http://www.mnn.com/earth-matters/translating-uncle-sam/stories/what-is-the-great-pacific-ocean-garbage-patch
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RESOURCES 

Marine CSI: Coastal Science Investigations: Kimberly Belfer with Regina Borriello. 2014 

 

 

WEBSITES 
https://www.youtube.com/watch?v=Co43TXJXryI 
http://www.mnn.com/earth-matters/wilderness-resources/stories/what-can-28000-rubber-duckies-lost-at-sea-teach-us-about 
http://www.mnn.com/earth-matters/translating-uncle-sam/stories/what-is-the-great-pacific-ocean-garbage-patch 
http://serc.carleton.edu/eslabs/corals/6.html 
http://goo.gl/NKtOQc 
http://teachoceanscience.net/teaching_resources/ocean_science_curriculum/ocean_life_and_ecosystems/biotic_and_abiotic_interactions/ 
http://education.nationalgeographic.com/activity/ocean-abiotic-factors/ 
 
 

FILMS 
Humpback Whales: PHS or PHHS media center 
 

 
 
 

https://www.youtube.com/watch?v=Co43TXJXryI
http://www.mnn.com/earth-matters/wilderness-resources/stories/what-can-28000-rubber-duckies-lost-at-sea-teach-us-about
http://www.mnn.com/earth-matters/translating-uncle-sam/stories/what-is-the-great-pacific-ocean-garbage-patch
http://serc.carleton.edu/eslabs/corals/6.html
http://goo.gl/NKtOQc
http://teachoceanscience.net/teaching_resources/ocean_science_curriculum/ocean_life_and_ecosystems/biotic_and_abiotic_interactions/
http://education.nationalgeographic.com/activity/ocean-abiotic-factors/
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APPENDIX B NEW JERSEY STUDENT LEARNING STANDARDS 

 
3 - English Language Arts 
4 - Mathematics 
5 - Science 
8 - Technology 
9 - 21st Century Life and Careers 

 

 
 
 

http://www.state.nj.us/education/cccs/2016/ela/
http://www.state.nj.us/education/cccs/2016/math/
http://www.state.nj.us/education/cccs/2016/science/
http://www.state.nj.us/education/aps/cccs/tech/
http://www.state.nj.us/education/aps/cccs/career/
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