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	Student’s Name: __________________

	Assignment: _____________

	Level: ________















	 

	Level 1

	Level 2

	Level 3

	Level 4




	Understanding Concepts

	Demonstrates a limited understanding of concepts. Requires teacher intervention

	Demonstrates a basic understanding of concepts. Requires little teacher intervention

	Demonstrates a good understanding of concepts. Requires no teacher intervention

	Demonstrates a thorough understanding of concepts. Requires no teacher intervention




	Analysis & Application of Key Concepts

	Limited application and interpretation in activity responses

	Basic application and interpretation in activity responses

	Good application and interpretation in activity responses

	Strong application and interpretation in activity responses




	Creativity & Imagination

	Limited creativity and imagination applied in projects and activities

	Some creativity and imagination applied in projects and activities

	Satisfactory level of creativity and imagination applied in projects and activities

	Beyond expected creativity and imagination applied in projects and activities




	Application of Own Interests

	Limited application of own interests in independent or group environment

	Basic application of own interests in independent or group environment

	Good application of own interests in independent or group environment

	Strong application of own interests in independent or group environment









	STRENGTHS:
	WEAKNESSES:
	NEXT STEPS:
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Teacher Guide

Our resource has been created for ease of use by both TEACHERS and STUDENTS alike.

Introduction







	Our resource provides ready-to-use information and activities for remedial students in grades five to eight. Written to grade and using simplified language and vocabulary, SCIENCE & SOCIAL STUDIES concepts are presented in a way that makes them more accessible to students and easier to understand. Comprised of reading passages, student activities and overhead transparencies, our resource can be used effectively for whole-class, small group and independent work.
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How Is Our Resource Organized?

STUDENT HANDOUTS

Reading passages and activities (in the form of reproducible worksheets) make up the majority of our resource. The reading passages present important grade-appropriate information and concepts related to the topic. Embedded in each passage are one or more questions that ensure students understand what they have read.

For each reading passage there are BEFORE YOU READ activities and AFTER YOU READ activities.

•   The BEFORE YOU READ activities prepare students for reading by setting a purpose for reading. They stimulate background knowledge and experience, and guide students to make connections between what they know and what they will learn. Important concepts and vocabulary are also presented.

•   The AFTER YOU READ activities check students’ comprehension of the concepts presented in the reading passage and extend their learning. Students are asked to give thoughtful consideration of the reading passage through creative and evaluative short-answer questions, research, and extension activities.

Hands-On Activities are included to further develop students’ thinking skills and understanding of the concepts. The Assessment Rubric (page 4) is a useful tool for evaluating students’ responses to many of the activities in our resource. The Comprehension Quiz (page 48) can be used for either a follow-up review or assessment at the completion of the unit.

PICTURE CUES

Our resource contains three main types of pages, each with a different purpose and use. A Picture Cue at the top of each page shows, at a glance, what the page is for.
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	Teacher Guide
• Information and tools for the teacher
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	Student Handouts
• Reproducible worksheets and activities
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	Easy Marking™ Answer Key
• Answers for student activities







EASY MARKING™ ANSWER KEY

Marking students’ worksheets is fast and easy with this Answer Key. Answers are listed in columns – just line up the column with its corresponding worksheet, as shown, and see how every question matches up with its answer!
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Bloom’s Taxonomy

Our resource is an effective tool for any SCIENCE & SOCIAL STUDIES PROGRAM.
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	BLOOM’S TAXONOMY:
6 LEVELS OF THINKING




	* Bloom’s Taxonomy is a widely used tool by educators for classifying learning objectives, and is based on the work of Benjamin Bloom.





Bloom’s Taxonomy* for Reading Comprehension

The activities in our resource engage and build the full range of thinking skills that are essential for students’ reading comprehension and understanding of important Science & Social Studies concepts. Based on the six levels of thinking in Bloom’s Taxonomy, and using language at a remedial level, information and questions are given that challenge students to not only recall what they have read, but move beyond this to understand the text and concepts through higher-order thinking. By using higher-order skills of applying, analysing, evaluating and creating, students become active readers, drawing more meaning from the text, and applying and extending their learning in more sophisticated ways.

Our resource, therefore, is an effective tool for any Science & Social Studies program. Whether it is used in whole or in part, or adapted to meet individual student needs, our resource provides teachers with essential information and questions to ask, inspiring students’ interest, creativity, and promoting meaningful learning.


Vocabulary










	abiotic

	consumer

	fish ladder

	marine

	salt water




	acid rain

	debris

	fossil fuels

	natural selection

	spawn




	Adapt

	ecologist

	freshwater

	nitrous oxide

	sulfur dioxide




	Algae

	ecosystem

	greenhouse effect

	nurdle

	system




	aquatic

	estuary

	greenhouse gas

	overfishing

	vertebrate




	Biotic

	evaporation

	invertebrate

	oxygen

	water hyacinth




	calcium carbonate

	evolution

	lamprey

	photosynthesis

	zebra mussel




	carbon dioxide

	exoskeleton

	lentic

	producer

	 




	CO2

	extinct

	lotic

	runoff

	 














	[image: Images]
	[image: Images]




What Are Aquatic Ecosystems?











	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Only fresh water can support life.



	 
	 
	TRUE
	FALSE



	 
	b)
	An ecosystem is made up of both living and non-living things.



	 
	 
	TRUE
	FALSE



	 
	c)
	Parts of a system are independent of each other.



	 
	 
	TRUE
	FALSE



	 
	d)
	Some rivers contain only salt water.



	 
	 
	TRUE
	FALSE



	 
	e)
	Some lakes contain only salt water.



	 
	 
	TRUE
	FALSE

















	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	What is an ecologist?
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	A
	a fish
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	B
	a plant
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	C
	a system
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	D
	a scientist



	 
	b)
	Fresh water has very little
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	A
	depth
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	B
	life



	 
	 
	[image: img]
	C
	mud
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	D
	salt



	 
	c)
	All of these are living things, except
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	A
	water
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	B
	plants
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	C
	insects
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	D
	bacteria
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What Are Aquatic Ecosystems?









	First, we must understand what an ecosystem is. An ecosystem is made up of all the living things in an area of the natural world, along with the non-living resources that they depend on. The living things are called biotic factors, and the non-living things are called abiotic factors.

An ecosystem is a system because the parts interact with each other. Changing one factor can have an effect on many of the other factors.

	 
	[image: Images]
An Aquatic Ecosystem





For example, if one of the plants is removed, it affects the animals that eat those plants and then the animals that eat the plant eaters. Eventually, most of the plants, animals, and some of the abiotic factors will be affected.

An ecosystem is usually thought of as being isolated from factors outside its area. This is usually not completely true because few areas of the world are completely isolated from all other ecosystems. Ecologists think of ecosystems as being isolated to make it easier to study and understand them. An island or a lake is an example of an area that can easily be studied as a separate ecosystem.
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	Identify the two types of factors that interact in an ecosystem.



	 



	 



	 





An aquatic ecosystem is an ecosystem located in a body of water. Most aquatic ecosystems can be classified as either marine ecosystems or freshwater ecosystems. Marine ecosystems are located in oceans and in salt lakes. Freshwater ecosystems are located in ponds, lakes, streams, and rivers. Some aquatic ecosystems are also in places where salt and fresh water mix, as at the mouth of a river that flows into an ocean.
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What Are Aquatic Ecosystems?










	1.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which of these is an abiotic factor?



	 
	 
	[image: img]
	A
	bacteria
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	B
	fish
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	C
	grass
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	D
	precipitation



	 
	b)
	Which of these is a biotic factor?
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	A
	air
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	B
	bears
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	C
	sunlight
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	D
	temperature



	 
	c)
	Which of these could be the location of a marine ecosystem?
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	A
	The Great Lakes
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	B
	The Arctic Ocean
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	C
	The Mississippi River
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	D
	The Rocky Mountains










	2.
	Use the words below to complete the sentences. Use each word once.






	abiotic     aquatic     biotic     ecosystem     freshwater     marine











	 
	a)
	_____________s are made up of _____________factors and _____________ factors.



	 
	b)
	_____________ ecosystems are located in oceans.



	 
	c)
	_____________ ecosystems are located in inland bodies of water.



	 
	d)
	_____________ ecosystems are classified as either freshwater or marine.
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What Are Aquatic Ecosystems?








	3.
	Answer the questions in complete sentences.



	 
	a)
	Define the term “ecosystem.”



	 
	 
	 



	 
	 
	 



	 
	b)
	Explain what makes an ecosystem a system.



	 
	 
	 



	 
	 
	 




Extensions & Applications

Factors in an aquatic ecosystem are listed below.



	air        algae        dolphins        light lobsters        whales        seagulls



	seaweed        shellfish        soil        temperature        tuna        water        wind




Classify each factor as biotic or abiotic by writing its name in the appropriate box of the graphic organizer below.







	Biotic Factors
	Abiotic Factors
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Where Are Aquatic Ecosystems?











	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Plants produce the oxygen needed by animals for survival.



	 
	 
	TRUE
	FALSE



	 
	b)
	Most animals are able to perform photosynthesis.



	 
	 
	TRUE
	FALSE



	 
	c)
	Some lakes contain salt water.



	 
	 
	TRUE
	FALSE



	 
	d)
	Plants have the role of producers in an ecosystem.



	 
	 
	TRUE
	FALSE



	 
	e)
	The source of a river is called an estuary.



	 
	 
	TRUE
	FALSE

















	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	The products of photosynthesis are:
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	A
	oxygen and carbon dioxide
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	B
	carbon dioxide and water
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	C
	water and sugar
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	D
	sugar and oxygen



	 
	b)
	A plant adapted to live in a large lake is most likely to also survive in a:
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	A
	river
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	B
	spring
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	C
	small pond
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	D
	large ocean



	 
	c)
	What type of organism are algae?
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	A
	fish
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	B
	insects
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	C
	plants
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	D
	viruses
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Where Are Aquatic Ecosystems?









	Aquatic ecosystems were the first ecosystems on Earth. These first ecosystems developed in the ocean several billion years before land ecosystems appeared. These early marine ecosystems were made up only of plants that could use photosynthesis to harness energy directly from the sun.

Oxygen gas is one of the products of photosynthesis. When early marine plants had added enough oxygen to the atmosphere,


	 
	[image: Images]
An Estuary






Earth’s oceans could support both plant and animal life.This shows how the parts of an ecosystem fit together. Plants get energy from the sun and transfer it to animals. Plants also provide the oxygen that animals need. When animals use the energy in plants, they produce carbon dioxide, which is a resource that plants need.

Organisms that live in marine ecosystems are adapted to live in salt water. Any body of water that is more than 1% salt is considered salt water. In addition to the ocean, this includes some inland salt lakes. Water that is less than 1% salt is classified as fresh water.

All ocean marine ecosystems are interconnected because all oceans are connected. Ocean ecosystems do vary from place to place. The differences depend mostly on temperature and depth. Marine ecosystems cover much more area and have much more volume than freshwater ecosystems. Oceans cover 71% of Earth’s surface and contain 97% of Earth’s water.
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Where Are Aquatic Ecosystems?


Freshwater ecosystems can be classified as either lentic (still water) or lotic (moving water). Lentic aquatic ecosystems include lakes, ponds, and swamps. Lentic ecosystems can exist in a puddle so small you can step across it or in a lake so broad you cannot see across it.
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	What is the source of energy for almost all aquatic ecosystems?



	 



	 



	 





Algae are the most important producers in a lentic ecosystem. Water plants also help provide energy for the system. Some plants are rooted to the bottom, and some are free-floating. Consumers include invertebrates, such as insects and crayfish, and vertebrates. The vertebrates include many species of fish; amphibians, such as frogs; many species of water birds; reptiles, such as alligators; and mammals, such as beavers. With the exception of the fish, most vertebrates spend part of their lives on land, and so are part of more than one ecosystem.

Lotic ecosystems include springs, streams, and rivers. Because the water is always moving in a lotic ecosystem, these systems have more variation than lentic systems. Lotic systems vary both over time and from place to place along the course of the flow. All plants and animals in a lotic system have in some way adapted to be able to live in moving water.

Algae are even more important as producers in lotic systems than in lentic systems because not many plant species can adapt to rapidly moving water. Consumers in lotic systems include many of the same invertebrates and vertebrates as do lentic systems. Fish species in these two ecosystems differ somewhat depending on whether they are better adapted to still or moving water.

One final type of aquatic ecosystem is located where salt and fresh water meet and intermingle. These conditions are found where a river flows into an ocean. When the river mouth is large and extends inland, it is called an estuary.
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What Are Aquatic Ecosystems?











	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Lentic refers to ecosystems in still water.



	 
	 
	     TRUE
	     FALSE



	 
	b)
	Lotic refers to ecosystems in moving water.



	 
	 
	     TRUE
	     FALSE



	 
	c)
	Oceans can contain either fresh water or salt water.



	 
	 
	     TRUE
	     FALSE



	 
	d)
	Algae are consumers.



	 
	 
	     TRUE
	     FALSE



	 
	e)
	Fish are consumers.



	 
	 
	     TRUE
	     FALSE















	2.
	Use the words or groups of words in the list to complete each sentence. Use each word only once. Some words will not be used.



	 
	








	lentic
	oxygen
	carbon dioxide
	lotic


	photosynthesis
	fresh
	salt
	consumers







	 
	a)
	Rivers are ___________________ ecosystems.



	 
	b)
	Crayfish are ___________________.



	 
	c)
	___________________ is one of the products of ___________________.



	 
	d)
	The Great Lakes contain ___________________ water.



	 
	e)
	If a small puddle of fresh water contains organisms, it is a ___________________ ecosystem.












	[image: Images]
	[image: Images]




Where Are Aquatic Ecosystems?








	3. 
	Answer the questions in complete sentences.



	 
	a)
	Explain why all ocean ecosystems are interconnected.



	 
	 
	 



	 
	 
	 



	 
	b)
	Identify two producers and three consumers in a freshwater lake ecosystem.



	 
	 
	Producers: __________________________________________________________________



	 
	 
	Consumers: _________________________________________________________________




Extensions & Applications









	Rough Draft Worksheet
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	The map shows three bodies of water: Lake Tahoe, Pyramid Lake, and the Truckee River. The Truckee River begins at Lake Tahoe and ends at Pyramid Lake. Show the characteristics of each body of water by circling two words in each box.



	See page 41 for Final Version Worksheet.
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How Climate Change Can Affect Aquatic Ecosystems











	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	The greenhouse effect traps ozone in Earth’s atmosphere.



	 
	 
	     TRUE
	FALSE



	 
	b)
	Carbon dioxide is a greenhouse gas.



	 
	 
	     TRUE
	FALSE



	 
	c)
	Coal is a fossil fuel.



	 
	 
	     TRUE
	FALSE



	 
	d)
	When Earth gets warmer, ocean level rises.



	 
	 
	     TRUE
	FALSE



	 
	e)
	Animals that cannot adapt to changes may become extinct.



	 
	 
	     TRUE
	FALSE



	 
	f)
	Global warming decreases evaporation.



	 
	 
	     TRUE
	FALSE



	 
	g)
	Rising temperature will cause most salt lakes to get deeper.



	 
	 
	     TRUE
	FALSE



	 
	h)
	Using gasoline as a fuel releases greenhouse gases.



	 
	 
	     TRUE
	FALSE

















	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which of these is a fossil fuel?
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	A
	wood
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	B
	ethanol
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	C
	natural gas
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	D
	hydrogen gas



	 
	b)
	Which process determines the evolution of species?
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	A
	water cycle
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	B
	fossilization
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	C
	photosynthesis
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	D
	natural selection
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How Climate Change Can Affect Aquatic Ecosystems









	Earth’s climate has changed continuously throughout our planet’s history. Climate change can be understood by looking at how average global temperature changes. For an aquatic ecosystem, a change in temperature will change other abiotic factors, which leads to a change in biotic factors.
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	Earth’s average temperature is affected by the greenhouse effect. Greenhouse gases in the atmosphere let light in more easily than they let heat out. This effect causes Earth to be warmer than it would be without these gases in the atmosphere. Carbon dioxide, CO2, is one of the most important greenhouse gases.





The amount of carbon dioxide in the atmosphere has increased greatly over the last 100 years because it is produced when humans burn fossil fuels. Because use of fossil fuels has increased greatly, the greenhouse effect has become stronger, and global temperatures have risen.

All the organisms in an aquatic ecosystem have adapted to a certain temperature range. When temperature increases, the plants and animals must either move, adapt, or become extinct. In the open ocean, fish and other animals can move to cooler areas farther from the equator. Most plants and animals in inland habitats cannot move because they cannot travel overland. Other organisms that cannot move to cooler climates are those that are already living near the North or South Poles.

Adaptation to climate change is not an option for many organisms. For many organisms, the process of adaptation through natural selection (that is, evolution) is too slow to react to the current rate of temperature increase. Evolution usually occurs very slowly over many generations.
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How Climate Change Can Affect Aquatic Ecosystems


Rising temperature changes other abiotic factors in an ecosystem. Rainfall patterns change, ocean currents change their course, evaporation increases, and melting polar ice causes sea level to rise.
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	A sudden change in the environment can cause a species to become extinct. Identify two other possible outcomes for a species facing a sudden environmental change.



	 



	 



	 






Changing rainfall patterns and ocean currents will cause some plants and animals to move to other habitats and those that cannot move or adapt to become extinct.

Increasing temperature increases the rate of evaporation. This can cause a decrease in the amount of water in some inland aquatic ecosystems. In some cases, bodies of water will evaporate completely, leading to the extinction of any organisms that cannot travel overland. This will happen most often to inland salt lakes that have no connection to the ocean.

Polar bears are land animals, but they are part of the marine food web because they prey on seals that live in the Arctic Ocean. Melting Arctic sea ice is making it difficult for these bears to get to the seals. If polar bears decrease, the seals will increase, and the fish the seals eat will decrease. This is a good example of how changing one abiotic factor (temperature) can set off a chain of events that affects all the living things in an aquatic ecosystem.

Melting polar ice will also cause sea level to rise all over the world. This will cause changes in aquatic ecosystems, but it will be less of a danger to aquatic organisms. The ecosystems along shorelines will move inland, as the sea rises, but the movement will be slow enough for most plants and animals to move with the rising water.
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How Climate Change Can Affect Aquatic Ecosystems










	1.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which is a greenhouse gas released into the atmosphere when humans burn fossil fuels?
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	A
	ozone
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	B
	methane
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	C
	carbon dioxide
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	D
	calcium carbonate



	 
	b)
	Climate change affects all of these, except:
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	A
	sea level
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	B
	rainfall patterns
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	C
	volcanic activity
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	D
	course of ocean currents



	 
	c)
	Which of these is most likely to increase in population if all the ice in the Arctic Ocean melts?
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	A
	fish
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	B
	seals
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	C
	whales
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	D
	polar bears











	2.
	Draw a line from each word or words on the left to its meaning on the right.












	 1 
	evolution
	transmits light and holds heat
	 A 



	 2 
	evaporation
	change through natural selection
	 B 



	 3 
	extinction
	disappearance of a species forever
	 C 



	 4 
	greenhouse effect
	water changing from liquid to gas
	 D 
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How Climate Change Can Affect Aquatic Ecosystems








	3.
	Answer the questions in complete sentences.



	 
	a)
	Describe the relationship between fossil fuels and climate change.



	 
	
	 



	 
	
	 



	 
	b)
	Explain why polar bears are part of an aquatic ecosystem.



	 
	 
	 



	 
	 
	 




Extensions & Applications







	a)
	Explain why an ocean fish could adapt to global warming more easily than a fish living in a small freshwater lake.



	 
	 



	 
	 



	b)
	Explain how greenhouse gases are similar to glass in a greenhouse in terms of light and heat.
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Changes In Freshwater Aquatic Ecosystems Caused By Human Activity











	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Fertilizer improves the health of aquatic ecosystems.



	 
	 
	     TRUE
	FALSE



	 
	b)
	Factories are not allowed to dump pollutants directly into streams.



	 
	 
	     TRUE
	FALSE



	 
	c)
	It is illegal to release any amount of greenhouse into the atmosphere.



	 
	 
	     TRUE
	FALSE



	 
	d)
	Algae are small marine animals.



	 
	 
	     TRUE
	FALSE



	 
	e)
	Adding foreign species to an ecosystem usually increases the numbers of native species.



	 
	 
	     TRUE
	FALSE



	 
	f)
	Some species of fish became extinct because of overfishing.



	 
	 
	     TRUE
	FALSE














	2.
	Use the words or groups of words in the list to complete each sentence. Use each word only once. Not all words will be used.












	sulfur dioxide
	spawning
	acid rain
	runoff



	algae
	overfishing
	foreign species
	fertilizer











	 
	a)
	_______________ in the atmosphere is one of the causes of _______________.



	 
	b)
	_______________ from farm fields can carry _______________ into aquatic ecosystems, where it encourages the growth of _______________.



	 
	c)
	Catching fish faster than they reproduce is called _______________.



	 
	d)
	_______________ is part of the reproductive cycle of fish.
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Changes In Freshwater Aquatic Ecosystems Caused By Human Activity









	In the past, many factories in the United States dumped pollutants directly into streams and rivers. In the worst cases, some streams became so polluted, they supported almost no life. There were even rivers covered in such heavy oil slicks that they sometimes caught fire. The law called the Clean Water Act has eliminated almost all such direct pollution.
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	Indirect pollution, by way of the atmosphere, is still a problem. We have already learned that burning fossil fuels has changed aquatic ecosystems by raising global temperature. Fossil fuels can harm freshwater aquatic ecosystems in another way. Sulfur dioxide and nitrous oxide gases are released when some fossil fuels are burned. These gases dissolve in raindrops that fall to earth as acid rain which flows into streams and lakes. As the water becomes more acidic, many species are unable to survive in the aquatic habitat.




	Agricultural runoff is another source of pollution of freshwater habitats. When water from fertilized fields runs into streams and lakes, it carries nutrients that encourage algae growth. When the algae die, the decomposition process removes oxygen from the water.





If the oxygen content drops far enough, the water will no longer support fish and other organisms that take their oxygen directly from water.

When people build dams, they change freshwater ecosystems. To begin with, a dam changes part of a lotic (flowing) system into a lentic (still) system. This makes the habitat suitable for a different group of organisms. Dams can also disrupt the reproductive cycles of organisms. Dams can cause water temperatures to be unseasonably warm or cold. This confuses organisms whose growth and reproduction is triggered by temperature changes.

Many fish leave large lakes and oceans and swim up streams to lay their eggs. Dams can keep these fish from reaching their spawning grounds. Spawning grounds can also be damaged by logging operations. When trees that shade stream banks are cut down, the water temperature of the stream changes. This can also interfere with spawning.
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Changes In Freshwater Aquatic Ecosystems Caused By Human Activity


Overfishing can be a problem for any aquatic ecosystem. When Europeans first arrived at the Great Lakes, they were amazed at the quantity and variety of fish they found. The Great Lakes fishing industry provided great quantities of fish for early America, but overfishing and other problems have caused the number and variety of fish to decline greatly, beginning about 100 years ago.
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	How does decaying algae harm fish?



	 



	 



	 




Introduction of foreign species into an aquatic ecosystem can completely change the numbers and type of organisms in the food web. Foreign species can even cause native species to become extinct. Some species are introduced intentionally and some by accident.

Lake Victoria in Africa is the largest tropical lake in the world. Several species of fish from the Nile River were introduced into this lake to improve the local fishing industry. The fish did well, but many native fish species populations were greatly reduced and others became extinct. European settlers in Africa introduced water hyacinth as an ornamental plant in their garden ponds. The plant spread to Lake Victoria, where it now clogs much of the shoreline, changing the ecosystem and interfering with navigation.

More than 160 foreign species have been introduced to the Great Lakes, mostly by accident. These species often travel from other countries in the water that ships carry in their holds to help balance the ship. The zebra mussel is a non-native shellfish that has caused many expensive problems. Zebra mussels have pushed out native mussels, damaged spawning grounds, and clogged factory pipes.

The lamprey is an eel-like parasite that entered the Great Lakes from the ocean through the canals that people built. These animals attach themselves to large fish and eventually kill them. Lampreys have greatly reduced the lake trout population in the Great Lakes.
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Changes In Freshwater Aquatic Ecosystems Caused By Human Activity










	1.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which of these is an invasive species that has reduced populations of native fish in the Great Lakes?
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	A
	algae



	 
	 
	[image: img]
	B
	lampreys
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	C
	sharks
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	D
	trout



	 
	b)
	Enforcement of which law has made streams and rivers in the United States much cleaner?
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	A
	NCLB
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	B
	NAFTA
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	C
	Clean Water Act
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	D
	Endangered Species Act











	2.
	Draw a line from each word or words on the left to its description on the right












	 1 
	Sulfur dioxide
	An invasive species in North America.
	 A 



	 2 
	Zebra mussels
	Agricultural runoff can reduce its level.
	 B 



	 3 
	Water hyacinth
	One of the causes of acid rain.
	 C 



	 4 
	Oxygen
	Small aquatic plants.
	 D 



	 5 
	Algae
	An invasive species in Africas’ Lake Victoria.
	 E 
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Changes In Freshwater Aquatic Ecosystems Caused By Human Activity








	3.
	Answer the questions in complete sentences.



	 
	a)
	Explain how sulfur dioxide and nitrous oxide in the atmosphere can raise the acidity of aquatic ecosystems.



	 
	
	 



	 
	
	 



	 
	b)
	Describe one way that a non-native species can invade a freshwater aquatic ecosystem.



	 
	
	 



	 
	
	 




Extensions & Applications








	a)
	Identify four threats to the health of freshwater ecosystems. For each threat, describe its cause.





	 
	1)
	Threat: _____________________________________________________________



	 
	 
	Cause: _____________________________________________________________



	 
	2)
	Threat: _____________________________________________________________



	 
	 
	Cause: _____________________________________________________________



	 
	3)
	Threat: _____________________________________________________________



	 
	 
	Cause: _____________________________________________________________



	 
	4)
	Threat: _____________________________________________________________



	 
	 
	Cause: _____________________________________________________________
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Changes In Saltwater Aquatic Ecosystems Caused By Human Activity










	1.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Where is most of Earth’s water located?



	 
	 
	[image: img]
	A
	in rivers
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	B
	in oceans
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	C
	in glaciers



	 
	 
	[image: img]
	D
	under ground



	 
	b)
	What is a “dead zone”?
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	A
	a place where fish go to die



	 
	 
	[image: img]
	B
	a place known for shipwrecks
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	C
	a place that cannot support aquatic life



	 
	 
	[image: img]
	D
	a place in the ocean where there is no wind



	 
	c)
	What is “debris”?
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	A
	discarded trash



	 
	 
	[image: img]
	B
	an aquatic plant
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	C
	an extinct species of fish



	 
	 
	[image: img]
	D
	shallow marine ecosystems














	2.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	All the oceans are connected.



	 
	 
	     TRUE
	FALSE



	 
	b)
	A coral is a species of fish.



	 
	 
	     TRUE
	FALSE



	 
	c)
	Invasive species from freshwater lakes are taking over marine ecosystems.



	 
	 
	     TRUE
	FALSE



	 
	d)
	Most salt water is located in inland salt lakes.



	 
	 
	     TRUE
	FALSE



	 
	e)
	Floating plastic endangers sea life.



	 
	 
	     TRUE
	FALSE
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Changes In Saltwater Aquatic Ecosystems Caused By Human Activity








	In the last section we learned about problems in freshwater ecosystems caused by human activities. Ocean ecosystems have some of the same problems, but they are free of others.

	 
	[image: Images]
Marine Debris




	Competition between native and foreign species is not much of a problem in the ocean. Since the oceans are all connected, species are free to live in the habitat in which they survive best.




	The volume of water in the oceans is much greater than the volume of fresh water—about 35 times greater.





Because of the great volume of ocean water, some pollutants reach a toxic level more slowly than they do in lakes and rivers.

Agricultural fertilizer runoff is a pollution problem similar to the problem caused in fresh water. This pollution can lead to algae growth that eventually causes dead zones along coastlines. Overfishing is another problem common to both fresh and saltwater ecosystems.

Pollution in the form of floating debris is a much greater problem in the ocean than in freshwater ecosystems. Some of the material is discarded or lost by boats, some is washed down streams, and some is blown from landfills. Lost fishnets and similar debris can trap and kill seabirds, turtles, dolphins, sharks, and many other marine animals. Small plastic pellets, called nurdles, are often eaten by marine wildlife because they look like fish eggs. Animals often die of starvation or poisoning after eating nurdles.

Coral reefs are unique ocean ecosystems that are endangered by human activity. Reefs are located in shallow tropical ocean waters and are formed by animals with hard calcium carbonate exoskeletons. As the discarded exoskeletons accumulate over thousands of years, they form large structures that support a varied and colorful ecosystem. Algae caused by agricultural runoff can damage reefs. Increased ocean acidity caused by greenhouse gas emissions may cause the calcium carbonate in reefs to dissolve. Some fishing practices, such as dynamiting, also damage many reefs.
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	Explain why invasive species are less of a problem in oceans than in freshwater ecosystems.



	 



	 



	 














	[image: Images]
	[image: Images]




Changes In Saltwater Aquatic Ecosystems Caused By Human Activity







	1.
	Fill in each blank with a word or group of words from the list. Use each word or group of words once.






	exoskeleton     fertilizer     debris     dead zone     nurdles     coral reef











	 
	a)
	_______________ runoff from fields can create an ocean _______________.



	 
	b)
	The accumulation of the _______________s of dead sea animals forms _______________s.



	 
	c)
	The small bits of plastic _______________ called endanger sea life because they resemble fish eggs.



	 
	d)
	Floating plastic objects are one of the most hazardous forms of marine _______________.













	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	What is the main structural material of coral reefs?



	 
	 
	[image: img]
	A
	carbon dioxide
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	B
	sodium chloride
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	C
	potassium nitrate



	 
	 
	[image: img]
	D
	calcium carbonate



	 



	 
	b)
	How does the volume of water in the ocean compare to the volume of all fresh water?
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	A
	About 35 times as much ocean water



	 
	 
	[image: img]
	B
	About 35% more ocean water
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	C
	About 35 times as much fresh water
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	D
	About 35% more fresh water
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Changes In Saltwater Aquatic Ecosystems Caused By Human Activity









	3.
	Answer the questions in complete sentences.



	 
	a)
	Describe two human activities that endanger coral reefs.



	 
	 
	1)
	 



	 
	 
	 
	 



	 
	 
	2)
	 



	 
	 
	 
	 




Extensions & Applications

Explain how agricultural practices can cause an area of an ocean to lose its ability to support life.
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Predictions for Aquatic Ecosystems











	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Ocean temperature will soon level off.



	 
	 
	     TRUE
	FALSE



	 
	b)
	Arctic ice will continue to melt.



	 
	 
	     TRUE
	FALSE



	 
	c)
	Fish populations are decreasing.



	 
	 
	     TRUE
	FALSE



	 
	d)
	Building dams changes freshwater ecosystems.



	 
	 
	     TRUE
	FALSE



	 
	e)
	Extinct species of fish can return.



	 
	 
	     TRUE
	FALSE















	2.
	Aquatic ecosystems are changing and will continue to change in the future. Show how each factor will change in the near future by writing “increase” or “decrease” after each factor below.



	 
	a)
	Sea ice in the Arctic Ocean _______________



	 
	b)
	Fish populations _______________



	 
	c)
	Ocean temperature _______________



	 
	d)
	Level of inland salt lakes _______________



	 
	e)
	Sea level _______________



	 
	f)
	Human population _______________












	[image: Images]
	[image: Images]




Predictions for Aquatic Ecosystems









	Future changes in aquatic ecosystems are difficult to predict. It is not known if humans will change their activities that affect ecosystems, and it is not known exactly how the global climate will change.

	 
	[image: Images]




	What is known is that global temperatures will continue to rise for a long time. This is because oceans hold a lot of heat, and so ocean temperature changes very slowly. Oceans will not show the effect of the present global warming for hundreds of years, even if people stopped using fossil fuels tomorrow.




	Arctic ice will continue to melt, changing the aquatic ecosystems at the North and South Poles. Ocean wildlife will continue to move to new locations to find the temperature to which they are adapted. Some inland lakes will continue to shrink due to increased evaporation.





It can be predicted that more and more aquatic species will become extinct because of climate change, pollution, and overfishing. It is uncertain what the rate of extinction will be or which species will be lost.
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	How could rising global temperature lead to a problem for people living on tropical atolls?



	 



	 



	 





Human population will continue to increase until at least the year 2050. This will likely affect all aquatic ecosystems. More people will probably use more fossil fuels, which will increase the acidity of the ocean.
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Predictions for Aquatic Ecosystems


More people will need more food. This will require more crops to be grown, which will need more irrigation water. This will add to the shrinkage of some inland lakes as more water is removed from streams that flow into lakes. Increased use of fertilizer for crops may also create new dead zones in lakes and along coastlines. Overfishing is likely to continue because the demand for seafood will increase as population increases.

Many of the problems of aquatic ecosystems can be corrected by changing human activities that cause the problems. It is difficult to say how much change people and companies will accept or how much governments will be able to regulate their activities. In general, it is easier for rich countries to repair damage to ecosystems than it is for poor countries. Just passing laws to protect the environment sounds easy, but it takes money to enforce a law.

The developed, industrial countries, like the United States, are likely to end or reduce problems caused by all of the following human activities:


•   direct dumping of pollutants into waterways

•   emission of gases that cause acid rain

•   fertilizer runoff

•   building new dams

•   invasive species

•   dumping marine debris

•   overfishing



All of these problems are more likely to continue or become worse in developing countries. For example, the governments of the United States and Canada are trying to remove lampreys and zebra mussels from the Great Lakes, but the programs are very expensive. On the other hand, it is unlikely that the poor countries surrounding Lake Victoria will be able to spend the money it would take to remove water hyacinths from the lake.

It is not so hard for Americans to change to another kind of food when fish become scarce or expensive. It is much harder for people in a poor fishing village who depend on fish as their only protein source to change their diet.











	[image: Images]
	[image: Images]




Predictions for Aquatic Ecosystems










	1.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which is true of Earth’s oceans?



	 
	 
	[image: img]
	A
	Sea ice is increasing.



	 
	 
	[image: img]
	B
	Coral reefs are expanding.



	 
	 
	[image: img]
	C
	Temperature changes very slowly.



	 
	 
	[image: img]
	D
	Some oceans are isolated from the others.



	 
	b)
	What is the main cause of the extinction of ocean fish species?
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	A
	predators
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	B
	overfishing



	 
	 
	[image: img]
	C
	invasive species



	 
	 
	[image: img]
	D
	rising temperature



	 
	c)
	As ocean temperature rises, fish species are likely to move
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	A
	to the Atlantic Ocean.
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	B
	to the Pacific Ocean.
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	C
	away from the equator.



	 
	 
	[image: img]
	D
	toward the equator.














	2.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Polar bear population will continue to decrease.



	 
	 
	     TRUE
	FALSE



	 
	b)
	Removing foreign species from the Great Lakes will be expensive.



	 
	 
	     TRUE
	FALSE



	 
	c)
	Less developed countries are more likely to care for aquatic ecosystems.



	 
	 
	     TRUE
	FALSE



	 
	d)
	Human population is related to fish populations.



	 
	 
	     TRUE
	FALSE



	 
	e)
	Attempts have been made to reduce overfishing.



	 
	 
	     TRUE
	FALSE
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Predictions for Aquatic Ecosystems








	3.
	Answer the questions in complete sentences.



	 
	a.
	State one reason why some inland salt lakes will continue to shrink.



	 
	 
	 



	 
	 
	 



	 
	b.
	Because of their great volume, oceans hold a lot of heat. Explain how this affects the rate at which ocean temperature changes.



	 
	 
	 



	 
	 
	 




Extensions & Applications

How is the rate of extinction of marine species likely to change in the near future?



	 



	 



	 




Describe two causes of extinction of aquatic species.







	1.
	 



	2.
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Conservation: What We Can Do










	1.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which of these problems has been most nearly corrected in the United States?
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	A
	marine debris
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	B
	invasive species
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	C
	release of greenhouse gases



	 
	 
	[image: img]
	D
	direct dumping of pollutants into rivers



	 
	b)
	Which human activity helps fish reach their spawning grounds?



	 
	 
	[image: img]
	A
	building dams



	 
	 
	[image: img]
	B
	building fish ladders
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	C
	protecting coral reefs



	 
	 
	[image: img]
	D
	removing trees along streams



	 
	c)
	Which is true of aquatic dead zones?



	 
	 
	[image: img]
	A
	Dead zones can be restored to life.



	 
	 
	[image: img]
	B
	Most dead zones have disappeared.



	 
	 
	[image: img]
	C
	Adding fertilizer to water can restore a dead zone.



	 
	 
	[image: img]
	D
	Dead zones are caused by the release of greenhouse gases.














	2.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Coral reefs support deep water ecosystems.



	 
	 
	     TRUE
	FALSE



	 
	b)
	Fishing in the middle of the Atlantic Ocean is regulated by laws of the United States.



	 
	 
	     TRUE
	FALSE



	 
	c)
	Some species of fish are being caught at a sustainable rate.



	 
	 
	     TRUE
	FALSE



	 
	d)
	An ocean dead zone is an area where the fish are unsafe to eat.



	 
	 
	     TRUE
	FALSE



	 
	e)
	Global temperature will continue to rise for many years.



	 
	 
	     TRUE
	FALSE
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Conservation: What We Can Do









	Both the United Nations and many national governments have made efforts to protect and restore aquatic environments. The United Nations has set guidelines for fishing in international waters. The purpose is to encourage sustainable catches of fish and prevent habitat destruction. The guidelines include some strict laws and some suggestions that are not enforced.

	 
	[image: Images]
A Fish Ladder




	Part of the UN program is observing the number, size, and species of fish caught and whether any other species are harmed in the process. Information is gathered using satellites, airplanes, and observers on fishing boats. Sometimes there are arrests of people breaking the laws, but there are also many violations that go unpunished. The Marine Stewardship Council is a non-profit organization that also tries to protect ocean aquatic ecosystems.




	In 1972, representatives of 78 countries met at a conference called the London Convention. They agreed to make it illegal to dump anything harmful into the oceans or rivers that flow to the oceans.







Many coral reefs have been protected by making them Marine Protected Areas (MPAs). An MPA is something like a national park or wildlife refuge. Any activities that could damage the reef are prohibited in the area. This approach has improved the health of some reefs, but in other areas there has been a lack of cooperation and poor enforcement of the rules. In some places, reefs have been restored by creating structures with a mineral coating on them on which coral animals tend to grow.

A few ocean dead zones have been partially or completely restored by preventing fertilizers and sewage from being dumped into the rivers that flow to the ocean. The dead zone in the Black Sea between Turkey and Russia has disappeared. Countries in northern Europe are trying to reduce the dead zones in the North Sea and Baltic Sea by reducing the nutrients dumped into rivers.
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Conservation: What We Can Do


The aquatic ecosystems in rivers have been greatly improved, especially in the United States and most other industrialized countries. The amount of industrial pollutants dumped directly into rivers has been reduced. (At least, rivers don’t catch fire anymore.)
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	What became illegal because of the London Convention?



	 



	 



	 




Protection of spawning grounds along streams are also better protected from damage by logging operations. Fish ladders are often constructed around dams to further help fish that are trying to swim upstream to spawn. A fish ladder looks something like a flight of stairs with water running down it.

Acid rain that damages freshwater ecosystems is caused by gases containing sulfur and nitrogen. Some coal-burning power plants now have “scrubbing” devices that remove sulfur compounds from the gases going up the smoke stack. Likewise, vehicle exhaust systems remove oxides of nitrogen from the gases produced when gasoline is burned in the engine.

Individuals can help protect aquatic ecosystems in several ways. You may have heard that you should always cut open the holes in the plastic collars that hold six soda cans together. This is to prevent seabirds from becoming entangled in them. This is good, but it is not the major cause of sea life entanglement. Nearly half the entanglements are caused by discarded fishing gear, and only about 7% by soda can holders.

In general, people can be careful not to let any of their trash or toxic materials enter an aquatic ecosystem. One of the best ways people can help local ecosystems is to volunteer for cleanup projects at local beaches, riverbanks, and lakeshores. Finally, it is important that everyone become better informed about the health of aquatic ecosystems, especially those near where they live.
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Conservation: What We Can Do







	1.
	Fill in each blank with a word or group of words from the list. Use each word only once.












	ocean temperature
	overfishing
	greenhouse gases
	United Nations



	Marine Protected Areas
	coral reefs
	fish ladders
	spawning grounds











	 
	a)
	_______________ will continue to rise because of the continued release of _______________.



	 
	b)
	The has tried to regulate fisheries to end _______________.



	 
	c)
	Some _______________ have been saved by making them _______________.



	 
	d)
	_______________ help fish get past dams as they head for their _______________.














	2.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Some marine animals die when they mistake plastic for food.



	 
	 
	     TRUE
	FALSE



	 
	b)
	Discarded fishing line is seldom harmful to sea life.



	 
	 
	     TRUE
	FALSE



	 
	c)
	The gases that cause acid rain can be removed from factory emissions.



	 
	 
	     TRUE
	FALSE



	 
	d)
	Laws control what ships at sea can dump into the ocean.



	 
	 
	     TRUE
	FALSE



	 
	e)
	Some people use dynamite instead of nets to catch fish because it does not harm coral reefs.



	 
	 
	     TRUE
	FALSE
















	[image: Images]
	[image: Images]




Conservation: What We Can Do








	3.
	Answer the questions in complete sentences.



	 
	a)
	Describe two ways that the United Nations gathers information on the practices of fishing boats.



	 
	 
	 



	 
	 
	 



	 
	 
	 



	 
	 
	 



	 
	b)
	Describe one action that can help restore aquatic dead zones.



	 
	 
	 



	 
	 
	 




Extensions & Applications







	 
	Describe one way in which government regulations can help protect or restore aquatic ecosystems.



	 
	 



	 
	 



	 
	Describe one way in which individuals can help protect or restore aquatic ecosystems.
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Graphic Organizer








	Biotic Factors
	 
	Abiotic Factors











	
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	 
	
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





Classifying Activity (page 10)
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Graphic Organizer

The map shows three bodies of water: Lake Tahoe, Pyramid Lake, and the Truckee River. The Truckee River begins at Lake Tahoe and ends at Pyramid Lake. Show the characteristics of each body of water by circling two words in each box.
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Activity One

Visit an Aquatic Ecosystem

Visit an aquatic ecosystem near your home. The ecosystem can be any size from a puddle to an ocean. A small, still body of water, like a pond or a swamp, will be easiest to observe and understand.

Take notes on the ecosystem with the goal of answering the following questions:








	1.

	Is the ecosystem lentic or lotic?




	2.

	Which are the producers?




	3.

	Which are the consumers?




	4.

	Which consumers are predators?




	5.

	Can you tell what the consumers eat?




	6.

	Can you see any predators hunting prey?




	7.

	Are any of the organisms part of both the aquatic ecosystem and the surrounding land ecosystem?




	8.

	Are there any signs of pollution or debris?







The object is to learn as much as you can by careful observations. You may want to learn more by making observations at different times of day and during different seasons.

You may also want to take some pictures and include them in a notebook or in a written report.
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Activity Two

Visit an Aquarium

Learn about aquatic ecosystems at a public aquarium. The tanks filled with aquatic life in an aquarium are not the same as a wild aquatic ecosystem, but they have some similarities. The advantage an aquarium has over a wild ecosystem is that you will probably be able to find someone to answer your questions. Be sure to take a written list of questions with you. When you visit, you may want to walk around and enjoy the exhibits first.

You may be able to get a guide booklet at the entrance that will answer some of your questions. Most aquariums also have information posted next to each tank. Now look at your list and mark any of your questions that are still unanswered. Try to find someone on the aquarium staff, like a docent or a guide, who would like to give you more information.

Here are some suggested questions. Feel free to add your own questions to the list.








	1.

	Which tanks have salt water and which have fresh water?




	2.

	Which exhibits are most like a wild ecosystem?




	3.

	Do all the consumers have to be given food, or do some tanks have their own producers?




	4.

	Do any predators have their prey in the tank?




	5.

	Is all the oxygen supplied by plants?




	6.

	Are any of the animals extinct in the wild?
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Activity Three

Write a Report on Coral Reefs

Coral reefs support one the most diverse, colorful, and interesting ecosystems in the oceans. They are so rich in life, that they have been called the rainforests of the ocean.

Ask your teachers for books or web sites on coral reefs, or search the web and library yourself. Search for “coral reef” first. After you have taken a first look at the information you gathered, look for live exhibits of coral reefs. Unless you live in the tropics, there will be no reefs near your house. The next best thing would be an exhibit at a public aquarium that is meant to represent a reef ecosystem. Be sure to pick up any literature they have and talk to any of the staff that knows about reef life. You might also try a large pet store with a large collection of tropical fish. Ask if they have a tank of fish that live around reefs.

In your report try to answer as many of these questions as you can. You may also go beyond the questions if you find something interesting.








	1.

	Where are coral reefs located geographically and in depth below sea level?




	2.

	How are reefs formed? Describe the animals called corals.




	3.

	What are the producers and consumers around a coral reef?




	4.

	What are the predator-prey relationships?




	5.

	What natural processes and human activities endanger coral reefs?




	6.

	What is being done to protect coral reefs?







It will be easy to find colorful pictures to illustrate your report.
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Activity Four

Write a Report on Government Programs to Protect Aquatic Ecosystems

Learn how governments and other organizations are trying to protect and restore marine ecosystems. Begin by finding information on each of these organizations and programs:


•   Marine Protected Area,

•   United Nations Convention on Law of the Sea,

•   Clean Water Act

•   London Convention

•   Marine Stewardship Council



For each of these, give a brief statement of the ecological goals of the organization or program. Choose one of these, and study it in more detail. Try to answer these questions:








	1.

	What is the goal or goals?




	2.

	Are the goals being met?




	3.

	What is the nature of the organization? (national, international, non-profit, industry)




	4.

	How does it enforce its regulations? Can it arrest violators, or does it depend on voluntary cooperation?




	5.

	Are there any specific examples of places where the program has helped an ecosystem or species or examples of where it has failed?
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Crossword Puzzle!








	







	Word List



	 
	ABIOTIC
	 



	 
	ACID RAIN
	 



	 
	ADAPT
	 



	 
	DEBRIS
	 



	 
	EVOLUTION
	 



	 
	EXTINCT
	 



	 
	FISH
	 



	 
	FRESH
	 



	 
	GREENHOUSE GAS
	 



	 
	INVERTEBRATE
	 



	 
	LOTIC
	 



	 
	MARINE
	 



	 
	MUSSEL
	 



	 
	NATURAL SELECTION
	 



	 
	OVERFISHING
	 



	 
	OXYGEN
	 



	 
	PHOTOSYNTHESIS
	 



	 
	PRODUCER
	 



	 
	RUNOFF
	 





	[image: Images]










	  Across    

  1.  The type of ecosystem located in the ocean.

  4.  Zebra _______________ have invaded the Great Lakes.

  7.  What a species must do to survive an environmental change.

10.  Gradual change of a species over time.

11. The nonliving factors in an ecosystem.

14. _______________ ladders are installed at some dams.

16. What can happen to a species if it can’t do 7 across.

17. The type of water that is less than 1% salt.

18. The result of releasing nitrous oxide and sulfur dioxide.

19. These compounds in the atmosphere help hold Earth’s heat.


	
  Down    

  2.  Water leaving a farm field and entering a stream.

  3.  The process that allows 10 across to happen.

  5.  The word to describe an ecosystem in flowing water.

  6.  The role of plants in an ecosystem.

  8.  Ocean trash.

  9. The process that only 6 down can do.

12. Spineless creatures.

13. Catching fish faster than they can reproduce.

15. A product of 9 down that all animals need.





	

(Note: For answers of more than one word, do not put a space between the words.)
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Word Search

Find all of the words in the Word Search. Words are written horizontally, vertically, diagonally, and some are even written backwards.











	abiotic
	biotic
	fresh (water)
	nurdles
	salt (water)



	acid rain
	carbon dioxide
	greenhouse gas
	overfishing
	spawn



	adapt
	debris
	invertebrates
	oxygen
	system



	algae
	estuary
	lotic
	photosynthesis
	vertebrates



	aquatic
	fish (ladder)
	marine
	runoff
	 






[image: Images]









	[image: Images]
	[image: Images]










	Comprehension Quiz

	[image: Images]




  Part A  










	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.
	[image: image]



	1.
	Biotic and abiotic factors cannot share the same ecosystem.



	 
	     TRUE
	     FALSE
	 



	2.
	The first ecosystems were in the ocean.



	 
	     TRUE
	     FALSE
	 



	3.
	Oxygen is a greenhouse gas.



	 
	     TRUE
	     FALSE
	 



	4.
	Melting sea ice has made it easier for polar bears to adapt to the Arctic.



	 
	     TRUE
	     FALSE
	 



	5.
	Burning some fossil fuels can cause acid rain.



	 
	     TRUE
	     FALSE
	 



	6.
	Human activities brought most invasive species to freshwater ecosystems.



	 
	     TRUE
	     FALSE
	 



	7.
	Coral reefs are endangered by human activities.



	 
	     TRUE
	     FALSE
	 






  Part B  















	Put a check mark ([image: Images]) next to the answer that is most correct.
	[image: img]




	a)
	Which is a product of photosynthesis?
	c)
	What is the basic cause of most extinctions?



	 
	[image: img]
	A
	oxygen
	 
	[image: img]
	A
	predators



	 
	[image: img]
	B
	nitrogen
	 
	[image: img]
	B
	overpopulation



	 
	[image: img]
	C
	carbon dioxide
	 
	[image: img]
	C
	natural disasters



	 
	[image: img]
	D
	sodium chloride
	 
	[image: img]
	D
	failure to adapt to change



	b)
	Which are the most important producers in most aquatic ecosystems?



	 
	[image: img]
	A
	algae
	 



	 
	[image: img]
	B
	bacteria
	 



	 
	[image: img]
	C
	fish
	 



	 
	[image: img]
	D
	invertebrates
	 






SUBTOTAL:   /10
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Comprehension Quiz

  Part C  

Answer each question in complete sentences.








	1.
	Explain why an ecosystem is a system.
	[image: images]



	 
	 



	 
	 



	 
	 



	2.
	Explain how oxygen (O2) and carbon dioxide (CO2) are exchanged between plants and animals in an ecosystem.
	[image: images]



	 
	 



	 
	 



	 
	 



	3.
	Explain how burning fossil fuels has caused ocean temperature to rise.
	[image: images]



	 
	 



	 
	 



	 
	 



	4.
	Why does an increase in the amount of dissolved carbon dioxide in the ocean endanger coral reefs?
	[image: images]



	 
	 



	 
	 



	 
	 



	5.
	Describe one thing individuals can do to help protect aquatic ecosystems.
	[image: images]



	 
	 



	 
	 



	 
	 




SUBTOTAL:   /15












	
[image: Images]

    1.    

a)  FALSE

 

b)  TRUE

 

c)  FALSE

 

d)  FALSE

 

e)  TRUE

 

 

    2.    

a) [image: Images] D

 

 

b) [image: Images] D

 

 

c) [image: Images] A

 

 


	
biotic and abiotic (or living and non-living)

 8 



    1.    

a) [image: Images] D

 

 

b) [image: Images] B

 

 

c) [image: Images] B

 

 

    2.    

a) ecosystems, biotic, abiotic (Last two may be reversed.)

 

b) marine

 

c) freshwater

 

d) aquatic

 

 

	
    3.    

a An ecosystem is all the interacting biotic and abiotic factors in an area.

b An ecosystem is a system because the factors interact and affect each other.

 

 

Extensions & Applications







	Biotic Factors
	Abiotic Factors



	algae
	air



	dolphins
	light



	lobsters
	temperature



	whales
	soil



	seagulls
	water



	seaweed
	wind



	shellfish
	 



	tuna
	 




 

 

	
    1.    

a) TRUE

 

b) FALSE

 

c) TRUE

 

d) TRUE

 

e) FALSE

 

 

    2.    

a) [image: Images] D

 

 

 

b) [image: Images] C

 

 

 

c) [image: Images] C

 

 

 

	
(Answers will vary.) Sunlight (accept plants or photosynthesis.)

 12 



    1.    

a) TRUE

 

b) TRUE

 

c) FALSE

 

d) FALSE

 

e) TRUE

 

    2.    

a) lotic

b) consumers

c) oxygen, photosynthesis

d) fresh

e) lentic


	
    3.    

a) All oceans are connected.

 

b) (Producers) “algae, water plants” (Consumers) Any three of the following. (Answers will vary): fish, frogs, insects, crayfish, amphibians, reptiles, etc.

Extensions & Applications







	Lake Tahoe:
	lentic, fresh



	Truckee River:
	lotic, fresh



	Pyramid Lake:
	lentic, salt








	 7 

	 9 

	 10 

	 11 

	 14 

	 15 

















	
    1.    

a) FALSE

 

b) TRUE

 

c) TRUE

 

d) TRUE

 

e) TRUE

 

f) FALSE

 

g) FALSE

 

h) TRUE

 

    2.    

a) [image: Images] C

 

 

b) [image: Images] D

 

 


	
The species can move. The species can adapt/evolve.

 18 



    1.    

a) [image: Images] C

 

b) [image: Images] C

 

c) [image: Images] B

 

    2.    

1. B

 

2. D

 

3. C

 

4. A


	
    3.    

a) Fossil fuels release greenhouse gases when they are burned. Greenhouse gases trap heat in the atmosphere and raise global temperature.

b) Polar bears prey on sea life.

Extension & Applications

a) An ocean fish is free to swim to the part of the ocean with the temperature to which it is best adapted, but most freshwater fish cannot.

b) Both glass and greenhouse gases are transparent to sunlight. Sunlight warms the soil, which radiates heat, but heat does not pass through the glass or the gases as easily as did the light.

	
    1.    

a) FALSE

 

b) TRUE

 

c) FALSE

 

d) FALSE

 

e) FALSE

 

f) TRUE

    2.    

a) sulfur dioxide, acid rain

b) runoff, fertilizer, algae

c) overfishing

d) spawning

	
Decaying algae removes oxygen from the water, which fish need to survive.

 23 



    1.    

a) [image: Images] B

 

b) [image: Images] C

 

    2.    

1. C

 

2. A

 

3. E

 

4. B

 

5. D


	
[image: Images]

    3.    

a) Sulfur dioxide and nitrous oxide dissolve in raindrops forming acids, then fall and run into streams.

b) (Answers will vary.) Non-native species can travel in the holds of boats. Non-native species can travel through canals from the ocean.

Extension & Applications

Answers will vary:

Any four of the following:

•   Invasive species caused by boat traffic and canals

•   Oxygen depletion caused by agricultural runoff and sewage discharge

•   Acid rain caused by burning fossil fuels

•   Loss of spawning grounds caused by dams and logging

•   Reduced biodiversity caused by overfishing

•   Higher water temperature caused by burning fossil fuels




	 16 

	 19 

	 20 

	 21 

	 24 

	 25 

















	
[image: Images]

    1.    

a) [image: Images] B

 

 

 

b) [image: Images] C

 

 

 

c) [image: Images] A

 

    2.    

a) TRUE

 

b) FALSE

 

c) FALSE

 

d) FALSE

 

e) TRUE


	
(Answers will vary.) Any one of the following: Oceans are all connected. All species have already been exposed to each other. Species can travel to the climate in which they are best adapted to survive.

 27 



    1.    

a) fertilizer, dead zone

 

b) exoskeleton, coral reef

 

c) nurdles

 

d) debris

 

    2.    

a) [image: Images] D

 

 

b) [image: Images] A

	
    3.    

a) (Answers will vary.) Coral reefs are endangered by… Any two of the following: burning fossil fuels (which raises acidity), dynamiting, agricultural runoff, fishing methods.

Extensions & Applications

Answers will vary:

Fertilizer runoff in irrigation water enters the water and encourages algae growth. When the algae dies, the microscopic organisms that decompose the algae take oxygen from the water because they are animals. At some point, there is no longer enough oxygen to support aquatic animals.

	
    1.    

a) FALSE

 

b) TRUE

 

c) TRUE

 

d) TRUE

 

e) FALSE

 

    2.    

a) decrease

b) decrease

c) increase

d) decrease

e) increase

f) increase

 30 



(Answers will vary.) Rising sea levels could flood low-lying areas of atolls.

	
    1.    

a) [image: Images] C

 

 

b) [image: Images] B

 

 

c) [image: Images] C

 

 

    2.    

a) TRUE

 

b) FALSE

 

c) TRUE

 

d) TRUE

 

e) FALSE

	
    3.    

a) (Answers will vary.) Any one of the following: Rate of evaporation will increase. More water will be drawn from incoming streams for irrigation and other human uses.

b) Because oceans hold a lot of heat, ocean temperature changes very slowly.

Extensions & Applications

The rate of extinction is likely to increase.

And

Answers will vary

Any two of the following:

•   Overfishing

•   Invasive species

•   Pollution

•   Loss of water because of increased irrigation

•   Loss of water because of increased evaporation




	 26 

	 28 

	 29 

	 31 

	 33 

	 34 















	
    1.    

a) [image: Images] B

 

 

b) [image: Images] A

 

 

c) [image: Images] A

    2.    

a) FALSE

 

b) FALSE

 

c) TRUE

 

d) FALSE

 

e) TRUE


	
dumping waste materials in oceans and streams that flow into the oceans.

 37 



    1.    

a) ocean temperature, greenhouse gases

b) United Nations, overfishing

c) coral reefs, Marine Protected Areas

d) fish ladders, spawning grounds

    2.    

a) TRUE

b) FALSE

c) TRUE

d) TRUE

e) FALSE


	
    3.    

a) (Answers will vary.) The United Nations gathers information on fishing practices with: Any two of the following: planes, satellites, on-board observers.

b) (Answers will vary.) Aquatic dead zones can be restored by: Any one of the following: controlling agricultural runoff, sewage release into aquatic ecosystems.

Extensions & Applications

Answers will vary:
Any one of the following:

•   Prevent overfishing

•   Establish Marine Protected Areas

•   Prevent transfer of invasive species

•   Remove established invasive species

•   Require fish ladders at dams in spawning streams

•   Prohibit discharge of agricultural runoff and sewage into streams

And
Answers will vary:
Any one of the following:

•   Volunteer for aquatic clean-up projects

•   Dispose of plastic trash responsibly

•   Do not leave old fishing tackle and trash near waterways.

•   Learn more about aquatic ecosystems

	
[image: Images]

Crossword Puzzle!

[image: Images]




	 35 

	 38 

	 39 

	 46 














	
[image: Images]

Word Search Answers

[image: Images]

 

	
  Part A  

1. FALSE

 

2. TRUE

 

3. FALSE

 

4. FALSE

 

5. TRUE

 

6. TRUE

 

7. TRUE

  Part B  

a) [image: Images] A       c) [image: Images] D

 

b) [image: Images] A

 

	
  Part C  

    1.    

(Answers will vary.) The parts of an ecosystem interact and influence each other.

    2.    

Plants release oxygen that animals need to survive, and animals release carbon dioxide that plants need for photosynthesis.

    3.    

Burning fossil fuels releases greenhouse gases that trap heat in the atmosphere, which raises temperature.

    4.    

Carbon dioxide forms an acid when it dissolves in water. This acid may dissolve the structural material of coral reefs.

    5.    

(Answers will vary.) Individuals can do any one of the following: volunteer for aquatic ecosystem clean-up projects, be careful how they dispose of trash, learn more about aquatic ecosystems.





	 47 

	 48 

	 49 
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Waterway Habitat Resources

quatic ecosystems are facing severe change in
u fresh water and ocean environments around

the globe. Our resource focuses on identifying
and locating aquatic ecosystems and recognizing how
climate change and human activities are affecting their
delicate balances. We also look at what initiatives are
being done to conserve the world’s waterway habitats.
We offer a global scientific approach for middle school
students by covering critical factors facing plant and
animal life located in fresh and marine water ecosystems.
All concepts and vocabulary are presented in a way that
makes it accessible to students and easier to understand.
Our resource is comprised of reading passages,
comprehension questions, hands-on activities and
mini posters.

Inside You'll Find

Teacher Guide
« Information and tools for the teacher

Student Handout
= Reproducible worksheets and activities

Easy Marking™ Answer Key
* Answers for student activities
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