TEST 2	 Environmental Biology 104 				 Summer 2021
Modules 3 & 4


· Answer as clearly and concisely as you can. (Lists and bulleted points are acceptable). 

· When answering, leave the questions intact and replace the _____ with your answer and use a colored font for your answers.
For example: If the question was… 1. The name of this class is _________________. 
You will have… 1. The name of this class is Environmental Biology.
      Note: Not all of the questions have “ ___________’s”.

· Use your own words to answer the questions. 
· Answers that have been copied and pasted out of the course contents or from other sources will NOT be given credit. Quotations should not be used unless they are requested in the question.
· You are expected to do your own work. Do not consult or work with other students who are enrolled in the class.  If similarities are too great between two or more students, severe penalties will be given.

· Since access to material cannot be controlled, this test is “open book” which means you may look at the Reading Assignments and Course Contents (Module Information) as you work on the test.

· The finished test must be turned in by midnight on Monday, June 28th
10% will be deducted for each day the quiz is late. Use the assignment link on eCampus to submit the test.

· Contact your professor if any clarification of the questions is required.














Module 3 – Georges Bank (48 pts)

1. Aquatic Community Structure
· List 6 distinct abiotic factors that strongly influence aquatic community structure.       (6 pts)

2.  Ocean Productivity
· Name three “types” of microscopic algae that are very important producers within 

	open ocean ecosystems.  ______________      ___________      ____________
     (These organisms along with certain types of bacteria and archaea are called 	“phytoplankton”.)

· Which has higher rates of primary production - coastal regions or open ocean 	regions?  _________ 

· Explain why this is true.  
	
· On average, how deep is the euphotic zone in open ocean ecosystems?   _____m (6 pts)


3. Dead Zones
· Describe the series of events involved in “dead zone” formation in aquatic habitats. [Note: I’ve put in the last event in the series. You need to put in the series of events (3) that precede that last event.]

	1. __________________________________

	2. __________________________________

	3. __________________________________

	4. Very low oxygen levels occur in the lower portions of the water column and this results in the death of organisms that can’t leave and/or the movement of others out of the region = dead zone formation.


· In addition to nutrient delivery, what are 3 abiotic factors that influence 		the size and duration of dead zones? (6 pts)








4. (M3 RA#1 and Module content) 
FOR MA3 RA#1 questions: Click on the link: https://www.amnh.org/explore/videos/biodiversity/will-the-fish-return. After opening the web site, play the video and then click on and read all 4 links found on the right of the video (Synopsis, Sorry Story..., What does the sea floor say? Trawling Takes a Toll).

· Describe Georges Bank by giving the following:

· Size  
· Depth 
· Exact Location 
· Explain how most of the inorganic nutrients for phytoplankton get to this area.      


· The Georges Bank ecosystem has been most extensively affected by _________________
	(Choose one:  pollution, global climate change, increase in UV exposure, 		invasive species, over-exploitation of resources) 			(10 pts)


5. (M3 RA#1 – Trawling takes a toll) 
· List 5 indirect detrimental effects of bottom trawling. [Indirect would be those that didn’t remove or kill organisms “directly”]



· Which is a better bottom habitat for the organisms living on Georges Bank – a homogeneous bottom or a heterogeneous bottom? ____________ (6 pts)


6. (M3 RA#2): https://truthout.org/articles/global-fisheries-are-collapsing-what-happens-when-there-are-no-fish-left/

From “Global Fisheries are Collapsing – What Happens When There Are No Fish Left?”

· When did the total fish catch for the planet hit its highest amount?
 
· What are the three main causes for the reduction in fish populations? 

· Which out of the three is thought to be the main reason for decline in fish populations? (5 pts)



7.  It is believed that humans have altered some “heritable” characteristics of certain fish populations inadvertently through our predation pressure on those populations. 

· What types of changes have occurred (list 2 or 3) and what is the name given for this effect? (3 pts)





8. 	Fishing Yields
· Yields (the amount of fish harvested every year, also referred to as the “catch”) 

can be affected by ________, by ________ and by ___________

Note: There are more than just 3 things that can affect the size of the harvest each			 year. You only need to list 3 of them. (3pts)	



9.	For each of the scenarios (X & Y) listed below specify: (3 pts)

1) Whether an abiotic or biotic factor is changing (Answer “abiotic” or “biotic”). 

2) Whether the scenario describes an impact of a resistance or a potential for		population growth of fish species A (Answer “resistance” or “potential”); 

3) And state whether the scenario describes a density dependent effect or a density independent effect.  (Answer “dependent” or “independent”)	

	
Scenario X: Significant change in water temperature beyond tolerances of species A. 
    
Factor Involved ___________	Impact _____________ Type of effect ______

Scenario Y:  Abundant growth of prey species (that species A feeds on)

Factor Involved ___________	Impact _____________ Type of effect ______








Module 4 – Coral Reefs (52 pts)

10.  Abiotic Conditions Required by Reef Building Corals

· Describe the abiotic factors (by filling in the following blanks) that are required by most healthy reef building corals.

· Temperature of water? (Give a range) ________________
· Depth of water? (Typically, less than ________m)
· Salinity of water? (Give a range) ____________________
· Clarity of water? (High or low) ______________________
· Nutrient content of water? (High or low) ________________
· Current strength? (high, moderate, or low) _______________
(6 pts)


11. Critical Biotic / Biotic Interaction (Total = 12 pts)
· Explain the symbiotic relationship that most reef building corals require by answering the following questions:

· What type of organism lives with the coral? (2pt)   ___________________
· What type of biotic – biotic interaction is this? (2pt) ___________________________ (Don’t just say symbiotic. Which type of symbiosis is it?
· What (all) does the coral receive from the relationship? (2pts)  _____________________________________________________________
· What (all) does the other organism receive from the relationship? (2 pts) _____________________________________________________________
· When this relationship is “broken” or “lost”, (4 pts)
· 	Is the coral healthier or at risk of disease? 
· 	Does it grow better or more slowly?  
· 	What happens to its reproductive rate? 
· 	What is the condition called when this happens?

12. (M4 RA#1).  Coral Bleaching – A Review of the Causes and Consequences.
· Answer all the following:
· Is coral bleaching a disease or a stress response?  _______________
· Are corals always white if they have experienced bleaching?  _____________ Why or why not?  ____________________________________
· What is currently the primary cause of mass (wide-spread) coral bleaching? __________
· Corals in the shade often experience less bleaching than those exposed to bright sunlight. Briefly, explain why.  ______________________________	
· Which type of corals (slow growing or fast growing) have had the greatest losses due to bleaching?  __________(6 pts)


13. Primary Productivity
· The high rate of primary productivity of healthy coral reef ecosystems is due to
(Highlight the correct answer – just the letter)

	A. tight cycling of nutrients that occur between the algal producers and		 			their coral hosts
	B. the large number of fish that find refuge in the reef structure.
	C. the large amount of filamentous algae found growing on the corals.
	D. high nutrient content of the water.						(2 pts)


14. Ecosystem Goods and Services
· List 4 ecosystem goods or services provided by coral reef ecosystems.
												(4pts)

15. Land to Sea Continuum
· Explain the ways in which mangrove forests and seagrass beds biologically and 	physically support coral reefs.
      [You should have separate answers for biological support and for physical support]


Biological support:

Physical support:

& 


· Describe how nearby coral reefs support mangrove communities and seagrass 	bed communities. (3pts)




16. Ecosystem ecologists may identify “top down effects” or “bottom up effects” as		being responsible for changes in community structure and/or function. (6pts total)









Part I.
· Considering the coral reef ecosystem, give an example of a bottom up effect on the system & give an example of a top down effect on the system	and explain in each case how the ecosystem is affected. (4 pts)
Bottom-Up effect: What is the change? And the consequence to the system?					

Top Down effect: What is the change? And the consequence to the system?			

		
Part II.
· Under some conditions, sea urchins can be “potentials” for corals populations,	 and under other conditions (different species +/or different population sizes), sea urchins can be “resistances” to coral populations. Explain.        (2 pts) 





17. (M4 RA#1 & Module content) Coral Bleaching – A Review of the Causes and Consequences.

· Describe where coral reefs are found (not specific locations but give the generalities about their worldwide distribution).
  

· With continued global climate change, is a significant range shift in coral reef distribution to more temperate areas expected? Why or why not? (4 pts)



18. Forms of Coral Reefs

· List the 3 “types” of coral reefs [NOT corals]. 

1.
2.
3.

· Zonation of coral reefs (certain species being found in specific areas of a single reef system) is caused by changes in ___________ factors that occur “across” the reef. (Choose either abiotic or biotic) (4pts)




19. (M4 RA#1 and Module Content) Change in ocean water temperature is a significant threat to coral reefs worldwide. Coral Bleaching – A Review of the Causes and Consequences. 	
· List 5 other threats (current or future) to coral reef communities. (5 pts) 






Bonus (up to +5 pts): 

The United Nations believes that the Great Barrier Reef should be listed as “in danger”, but the Australian government strongly disagrees.
Read the following article: 
https://www.cnn.com/2021/06/22/australia/great-barrier-reef-unesco-danger-intl-hnk/index.html

Then briefly explain both sides of the argument (Don’t copy and paste or use quotations. Process the information into your own words) and conclude with your thoughts as to which side is more correct.
