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Answer Key: Uncovering Your Deep Sea Secrets: 8th Grade Hydrology 
Challenge

Analyze the complex interactions between thermohaline circulation and atmospheric heat transfer to evalu-
ate human impacts on global salinity cycles.

1. Which mechanism primarily drives the 'Global Conveyor Belt' (Thermohaline Circulation) in the North 
Atlantic near Greenland?

Answer: B) Cold, salty water increasing in density and sinking

Thermohaline circulation is driven by density gradients; in the North Atlantic, water cools and becomes saltier due 
to sea ice formation, causing it to sink and drive the global deep-water current.

2. The ________ effect describes the deflection of moving water and air masses due to Earth's rotation, 
which is vital in forming oceanic gyres.

Answer: C) Coriolis

The Coriolis effect causes objects moving over Earth's surface to be deflected to the right in the Northern Hemisphere 
and to the left in the Southern Hemisphere, shaping major ocean currents.

3. If global glacial melting increases, the resulting influx of freshwater into the North Atlantic could 
potentially slow down deep-water formation by decreasing surface water density.

Answer: A) True

Freshwater is less dense than saltwater; a large influx of meltwater stays at the surface, preventing the sinking 
process required to maintain the global conveyor belt.

4. How does the process of 'transpiration' specifically contribute to the water cycle in high-biomass 
regions like the Boreal Forest?

Answer: B) Releases water vapor from plant stomata into the atmosphere

Transpiration is the biological process where plants release water vapor into the air, effectively acting as a 'biological 
pump' that contributes significantly to atmospheric moisture.

5. In the process of ________, water changes directly from a solid (ice) to a gas (vapor) without becoming 
a liquid first, often seen in arid, high-altitude environments.
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Answer: C) Sublimation

Sublimation occurs when ice or snow turns directly into water vapor, a common occurrence in places like the 
Himalayas where the air is very dry and cold.

6. Evaluate the impact of 'Upwelling' on marine ecosystems. Why are these zones considered biological 
hotspots?

Answer: C) Deep, nutrient-rich water is brought to the sunlit photic zone

Upwelling brings nitrates and phosphates from the deep ocean to the surface, fueling massive phytoplankton blooms 
which form the base of the marine food web.

7. Advection is the process by which water vapor is transported horizontally through the atmosphere 
by wind, linking evaporation in one region to precipitation in another.

Answer: A) True

Advection is a horizontal transport mechanism. Without it, moisture evaporated over the oceans would rarely move 
over land to provide precipitation for terrestrial ecosystems.

8. Which of the following scenarios would lead to the highest increase in ocean residence time for a 
molecule of water?

Answer: B) Entering a deep-sea trench via downwelling

Residence time refers to how long water stays in a reservoir. Deep-sea water can remain isolated from the global cycle 
for thousands of years compared to surface water.

9. The boundary layer between the warm surface water and the much colder deep water is known as 
the ________, which acts as a barrier to nutrient mixing.

Answer: C) Thermocline

The thermocline is the layer where temperature decreases rapidly with depth, creating a density barrier that inhibits 
the mixing of surface and deep waters.

10. The specific heat capacity of water is lower than that of land, which is why coastal areas experience 
more extreme temperature fluctuations than inland areas.

Answer: B) False
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Water has a much *higher* specific heat capacity than land, meaning it absorbs and releases heat slowly, which is 
why oceans have a moderating effect on coastal climates.
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