
1. (1.00 pts) As chlorophyll concentrations increase, which of the following is NOT a problem?

   A) Nutrient Pollution Increases

   B) Salinity Decreases

   C) Dead Zone Increases

   D) Dissolved Oxygen Decreases

   E) Decomposition Rates Increase

2. (1.00 pts) Since 2000, how many years has the dead zone exceeded 4000 square miles?
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   A) 4 years 

   B) 7 years

   C) 13 years

   D) 17 years

   E) Every year exceeded 4000 miles squared

3. (1.00 pts) Based on the geographic feature below, how does this help reduce the dead zone in the Gulf of Mexico?

   A) Reduces Temperature and oxygen levels of runoff.



   B) Increases Oxygen and pH levels of runoff.

   C) increases tree growth and biodiversity along corridor. 

   D) Decreases fertilizer and pH levels in runoff. 

   E) Decreases sediment and nutrient levels in runoff. 

4. (1.00 pts) Based on record rainfall, which of the following could be expected in the Gulf of Mexico?

   A) Increased Hypoxia

   B) Rise in Sea Level

   C) Increased Biodiversity

   D) Increased Oxygen Levels

   E) Decrease in Decomposers

5. (1.00 pts)
What does this graphic indicate about Missouri and Illinois (the two states in the 10 to 17 range) and their contributions to the Phosphorus levels of the Mississippi Watershed?

   A) Highest acreage of soybean and corn farmland.

   B) Highest levels of manure runoff. 



   C) Highest erosion levels along the Mississippi River. 

   D) Lack of water treatment facilities.  

   E) Highest Levels of Urban Areas.

6. (1.00 pts)
What does the graphic from question #5 indicate about Iowa, Missouri, and Illinois (three states in the 10 to 17 range) and their contributions to the Nitrogen levels of the Mississippi
Watershed? 

   A) Highest acreage of corn and soybean.

   B) Highest levels of manure runoff. 

   C) Lack of Water Treatment Facilities.

   D) Highest Levels of Erosion Along Mississippi River. 

   E) Highest Urban Populations

7. (1.00 pts) Clear cutting in the Amazon rain forest impacts the water cycle by:

   A) Increases transpiration

   B) Decreases runoff

   C) Increases Condensation

   D) Decreases Precipitation

   E) Increases Sublimation

8. (1.00 pts)
An e-trash recycling facility has been operating on the Brunswick River in coastal Georgia. The last big rainstorm introduced toxic chemicals into the estuary system killing off 80% of
the periwinkle snails.  According this food chain, which of the following organisms would be MOST adversely effected by this loss?



   A) Diamondback Terrapin

   B) Rice Rat

   C) Predatory Insects

   D) Cordgrass

   E) Crabs

9. (1.00 pts) Choose the reasons why giant clams are an indicator of healthiness in reefs (select all correct reasons)?

   A) They can control the salinity of the water in the reef  

   B) They are highly sensitive to changes in water acidity and temperature 

   C) They act as nurseries for fish, invertebrates, shrimp etc 

   D) Clam shells allow for attachments of sponges, coral, algae -- promotes reef development  

   E) They kill invasive species and apex predators  

   F) They filter plankton debris from water for food, improves water quality in the reef  

10. (1.00 pts) Name this organism. 

(Mark ALL correct answers)



   A) Flamingo Tongue Snail

   B) Humphead Wrasse

   C) Giant Clam

   D) Hard Coral

   E) Gorgonia

   F) Crown of Thorns

11. (1.00 pts) In which basin would you mostly likely find this organism, and what is the major cause of its population decline?

   A) Arctic Ocean and Global Warming

   B) Atlantic Ocean and Overfishing 

   C) Global and Aquarium Collecting

   D) Indo-Pacific and Overfishing 

   E) Indo-Pacific and Sea Level Rise

12. (1.00 pts) Which answer most represents the life cycle of the organism pictured below?



   A) fertilized egg - free swimming larva (bipinnaria) - late brachiolaria - juvenile -adult

   B) fertilized egg - free swimming larval plankton - six armed pluteus metamorphosis - juvenile - adult

   C) reproductive polyp - medusa - planula - juvenile polyp - mature colony

   D) fertilized egg - trochophore - veliger larva - metamorphosis - juvenile - adult

   E) fertilized egg - instar 1 - instar 2 - metamorphosis - juvenile - adult 

13. (1.00 pts)

Identify the following species by using the TWO LETTER Code from the chart above.  (example: use LL for sponge). 

14. (1.00 pts)

Identify the following organism using the key above (example LL - sponge). 

15. (1.00 pts) Choose all the following animals that are associated with Zooxanthellae (dinoflagellates). Select all correct answers. 

   A) Groupers

   B) Sponges

   C) Gorgonia 

   D) Hard Coral 

   E) Lobster

   F) Moray Eel 

16. (1.00 pts) What are some benefits that sea cucumbers bring to the ocean ecosystem?

   A) Acidify the surrounding environment to protect coral from predators

   B) Distribute nutrients by moving around on the seafloor while eating and secreting

   C) Sea cucumbers do not bring any benefits to the ocean floor but do no harm either  

   D) Circulates the oxygen from the surface water to the deeper parts of the coral bed

   E) Dissolve calcium carbonate to provide it for coral to grow their exoskeletons 
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17. (1.00 pts) Which of the following processes is not a part of secondary wastewater treatment?

   A) Clarification

   B) Disinfection 

   C) Aeration

   D) Sludge Removal

   E) Nutrient Removal

18. (1.00 pts)

Identify the following organism using the key above by typing the TWO LETTER code. (ex. LL - sponge) 

19. (1.00 pts) Scientists believe that that _____ percent of plastics entering our ocean come from land. 

   A) 75 - 80 percent 

   B) 50 - 60 percent 

   C) 80 - 90 percent 

   D) 55 - 75 percent 

   E) 25 - 35 percent 

20. (1.00 pts) Which of the following is not an Ocean Garbage Patch?  

   A) East Pacific Gyre 

   B) North Atlantic Gyre 

   C) West Hawaii Gyre 

   D) Indian Ocean Gyre 

   E) South Atlantic Gyre 

21. (1.00 pts) Which of the following impacts of Global Warming might affect the Great Pacific Garbage Patch? 

   A) Increased ocean temperature has changed the path of deep ocean currents. 

   B) Increased salinity has changed the rate at which plastics break down. 
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   C) Decreased temperature affected the Coriolis Effect. 

   D) Increased temperature has changed the path of surface currents. 

   E) Increased temperature has changed the pattern of continental deflectors. 

22. (1.00 pts) Which of the following is NOT a contaminant of emerging concern?  

   A) Antibiotics: Amoxicillins and Doxycyclines 

   B) Painkillers: Fentanyls and Hydrocodones 

   C) Antidepressants: Sertraline, Fluoxetine 

   D) Anti-cancer drugs: Darbepoetins and Dexamethasones 

   E) Other infectious conditions: Silybums and taxicums  

23. (1.00 pts) Which of these is not an example of exploitative species interactions/relationships?

   A) Parasitism 

   B) Herbivory

   C) Predation 

   D) Commensalism

   E) Kleptoparasitism

24. (1.00 pts) Which of these is the largest estuary in the world? 

   A) St. Lawrence Estuary 

   B) Chesapeake Bay 

   C) Hudson Bay

   D) San Francisco Bay 

   E) Puget Sound 

25. (1.00 pts) ________ is the first step of potable water treatment involving the addition of cations into the water in order to attract dissolved solids’ negative charges.

   A) Flocculation 

   B) Coagulation 

   C) Sedimentation 

   D) Settlement

   E) Distribution 

26. (1.00 pts) True or False: Seawater freezes at a higher temperature than water 

27. (1.00 pts) True or False? Branded coral shrimp mate in the same pairs for years at a time.

   True        False



28. (1.00 pts) Which of the following is the most accurate about the diet of the majority of sponges and the method in which they consume food.

   A) Sponges eat tiny floating organic particles / plankton through filtration 

   B) Sponges produce energy through water currents passing through its pores 

   C) Sponges eat tiny crustacean that crawl into its pores 

   D) Sponges are photosynthetic 

   E) Sponges eat other sponges by expanding into their territory 

29. (2.00 pts) At what time of the day does the organism forage, and why is this advantageous?

   A) It forages at noon, taking advantage of the brighter light levels. 

   B) It forages at dawn and dusk, taking advantage of the darker light levels. 

   C) It forages at dawn, taking advantage of the strong water currents.  

   D) If forages at dusk, taking advantage of the increased amount of prey.  

   E) Sponges eat other sponges by expanding into their territory 

30. (1.00 pts)

How long does this organism typically live? 

   A) 5 years

   B) 10 years

   C) 17 years

   D) 29 years

   E) 42 years

   True        False



31. (1.00 pts)

Use the chart above to write the TWO LETTER code next to the organism that matches this picture. 

32. (1.00 pts) A secchi disk is used to measure: 

   A) the dissolved material in the water 

   B) bacterial counts in an estuary

   C)  the depth of silt on the bottom of a lake 

   D)  flow rate of a stream or river 

   E) light penetration of a lake or pond

33. (1.00 pts) Plants are able to take in Nitrogen in which form?

   A) NO3-  

   B) NO2- 

   C) NH4+ 

   D) N2 

   E) NH3-

34. (1.00 pts) Which of the following does NOT affect the acidity levels in the different parts of the ocean?

   A) Weather on land

   B) Water pollution

   C) Ocean currents

   D) Decrease of apex predators

   E) Amount of photosynthetic organisms in the ocean
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35. (1.00 pts)

According to the data, at approximately what year does the Arctic surface pH level drop below 
the Tropics surface pH level?

   A) 1975

   B) 2000

   C) 2025

   D) 2050

   E) 2075

36. (1.00 pts)



Based on the data above, which ocean region is predicted to have the greatest decrease in 
surface pH from 1900 to 2050? 

   A) Arctic 

   B) Southern Ocean

   C) Tropics

   D) Indian Ocean

37. (1.00 pts) _________ is a type of estuary in which a sill at the bottom prevents the bottom, anoxic, freshwater layer from mixing.  

   A) Fjord

   B) Salt-wedge

   C) Slightly-stratified

   D) Bar-built

   E) Well-mixed

38. (1.00 pts) The _________  is the distance a wave travels 

   A) celerity

   B) trough

   C) fetch



   D) crest

   E) period

   F) wavelength

39. (1.00 pts) Choose the Ocean for the Barrier Reef (The Five Largest)

The Mesoamerican Barrier Reef 

   A) Pacific

   B) Atlantic

   C) Indian

   D) Southern

   E) Arctic

40. (1.00 pts) Choose the Ocean for the Barrier Reef (The Five Largest)

The New Caledonia 

   A) Pacific

   B) Atlantic

   C) Indian

   D) Southern

   E) Arctic

41. (1.00 pts) Choose the Ocean for the Barrier Reef (The Five Largest)

The Red Sea Coral Reef

   A) Pacific

   B) Atlantic

   C) Indian

   D) Southern

   E) Arctic

42. (1.00 pts) Choose the Ocean for the following Barrier Reef (The Five Largest)

The Great Barrier Reef

   A) Pacific

   B) Atlantic 

   C) Indian

   D) Southern

   E) Arctic 

43. (1.00 pts)
The following is a headline from ABC News (Jan 5, 2018). Choose an organism that could most logically fill in the blank.  This organism causes great damage to coral reefs. 

Great Barrier Reef: _________________________________ eating their way through coral in major outbreak



   A) Tritons

   B) Crown-of-Thorns 

   C) Sponges

   D) Sea Cucumbers

   E) Giant Clams 

   F) Hard Corals

44. (1.00 pts)
Using an Apparatus:
This holiday season, you decided to learn how to cook. Everything was going well until one day, you accidentally spilled a chunk of salt into a bowl of water (we called it the 
unknown water sample). Suddenly, you started to wonder: what is the salinity of this bowl of water now? You decided to call your friends about it. You split them up into two 
groups to work on determining the density of this unknown sample.

What is the name of the device that you and your friends need to make to determine the concentration of this bowl of water? 

   A) UV-VIS Spectrometer

   B) Secchi Disk
   C) pH meter 

   D) Bomb Calorimeter

   E) Salinometer

45. (1.00 pts)

After some brainstorming and teamwork, each group has finished making their devices. However, before actually measuring the salinity of the unknown water sample, there’s
one more important step to do. What is the name of this step?

   A) Calibrate the device

   B) Stabilize the solution

   C) Increase the water temperature to 30 degrees Celsius

   D) Identify the type of salt 

   E) Run electrical current through the system with a battery

46. (2.00 pts)

After performing the step mentioned in the previous question , you noticed that the labels on your group’s device looked a bit different from the other group’s, as shown below
Which one is correct?



   A) Your Group's Device

   B) The Other Group's Device 

   C) Neither device will work

   D) Both devices are set up properly

47. (2.00 pts)

In the end, you and your friends picked the correct device and used it to test out the salinity of the unknown water sample. You got the reading, as shown below. What is the 
salinity of the unknown water sample (to work out this problem, you will need to refer back to the label of the correct device in the previous question).

What is the salinity percent?  In the blank below - type only a NUMBER (for example type: 12). You DO NOT need to add the % symbol.  

48. (1.00 pts)
 If a healthy coral reef is found to be at 30 degrees Celsius, will the dissolved oxygen levels decrease or increase if the water temperature rises to 40 degrees Celsius? Please explain
your reasoning.   

49. (2.00 pts)
Texas has the largest population, land area, and urban centers.  Explain why Texas contributes less than 1% of the nitrogen and phosphorus to the Mississippi Watershed. 

50. (3.00 pts) Alkalinity is the result of three negatively charged ions which shift pH to the alkaline (basic) side of neutrality. Name these three negatively charged ions:
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Expected Answer: oxygen levels will decrease. More oxygen can be dissolved in colder water. As temperatures increase, oxygen levels decrease.

Expected Answer: 2 points for understanding that Texas has multiple watersheds (e.g. Rio Grande, San Antonio, Guadalupe), and a small percentage of the state drains directly into
the Mississippi River.



51. (1.00 pts) The name of this geographic feature is called a ______________________ corridor (or zone or buffer). 

 

52. (5.00 pts)
"From the shores of Florida to the islands of Japan, from the Midway atoll to southern Australia, an unheralded ecological regeneration may be underway. Reef-building coral, which has become ever more

threatened in the ... tropics, is making a bid for survival by migrating to subtropical climes that meet its requirements."  ---- BY FRED PEARCE • AUGUST 22, 2019 - Yale Environment 360. 

Describe at least 5 conditions/requirements that migrating coral would need to re-establish themselves in sub-tropical waters. 

bicarbonate      carbonate      hydroxide     

riparian     

Expected Answer: 1. Cooler Water - must be an answer. The warmer waters are causing the coral to migrate. Without cooler water - this answer can only be awarded 1 point with
other good choices. 2. There needs to be accompanying algae. 3. Warm water currents are necessary to move the algae 4. There must a suitable rocky seafloor 5. Plenty of light for
the algae 6. In an area that doesn't experience an overwhelming amount of nutrient discharge from rivers 7. pH level must be suitable. https://e360.yale.edu/features/as-oceans-
warm-tropical-corals-seek-refuge-in-cooler-
waters#:~:text=Marine%20ecologists%20are%20reporting%20migration,waters%20away%20from%20the%20Equator.&text=With%20coral%20on%20the%20move,tropical%20cora

Good luck in your other competitions. 
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