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EERIE LAKE ERIE

The Great Lakes-St. Lawrence Seaway System extends almost 4,000 kilometers (2,500 miles) from
the North Atlantic Ocean to the heart of the North American continent.  It effectively creates a north
coast for the United States and a south coast for Canada along which millions of tons of waterborne
freight are transported each year.  The Great Lakes also influence the region’s weather.  The seasonal
progression of the pattern of ice cover for the Great Lakes has a crucial impact on the weather and
economy of a large region of both countries.  This activity will investigate the pattern of freezing and
thawing of one of the smaller Great Lakes, Lake Erie, to determine its influence on the region’s weather
and maritime economy.

OBJECTIVES:
After completing this activity, you should be able to:
• Describe the pattern of freezing and thawing of Lake Erie.
• Describe an influence of this pattern on regional snowfall and maritime commerce.

INVESTIGATIONS :
1. With an average depth of less than 20 meters (65 feet), Lake Erie is the shallowest of the Great

Lakes.  According to the map labeled Lake Erie Depth, the west basin of Lake Erie is (deeper)
(shallower) than the east basin.

2. In general, shallower areas of a lake store less heat, cool off faster in autumn, and are usually the
first to form ice in winter.  From Lake Erie Depth map, it seems likely that winter ice would first
from in the (east) (west) basin.

3. Check your prediction by comparing the depth map with the long-term average ice cover maps
for January and February.  For Lake Erie, the ice cover begins in the (deeper) (shallower) basin
and spreads to the (deeper) (shallower) basin.

Standards & Benchmarks
Science Standard  1,  Grades K-2
  Knows that water can be a liquid or a solid and can be made to change from one form to the other, but the amount of water stays the same 

Science Standard  1,  Grades K-2
  Knows that short-term weather conditions (e.g., temperature, rain, snow) can change daily, and weather patterns change over the seasons 

Science Standard  1,  Grades 3-5
  Knows that water can change from one state to another (solid, liquid, gas) through various processes (e.g., freezing, condensation, precipitation, evaporation) 

Science Standard  1,  Grades 3-5
  Knows that air is a substance that surrounds us, takes up space, and moves around us as wind

Science Standard  1,  Grades 6-8
  Knows factors that can impact Earth's climate (e.g., changes in the composition of the atmosphere; changes in ocean temperature; geological shifts such as meteor impacts, the advance or retreat of glaciers, or a series of volcanic eruptions)

Science Standard  1,  Grades 6-8
  Knows the processes involved in the water cycle (e.g., evaporation, condensation, precipitation, surface run-off, percolation) and their effects on climatic patterns

Science Standard  1,  Grades 9-12
  Knows that weather and climate involve the transfer of energy in and out of the atmosphere

Geography Standard  2,  Grades 3-5
  Knows the approximate location of major continents, mountain ranges, and bodies of water on Earth

Geography Standard  7,  Grades 6-8
  Knows the consequences of a specific physical process operating on Earth's surface (e.g., effects of an extreme weather phenomenon such as a hurricane's impact on a coastal ecosystem, effects of heavy rainfall on hillslopes, effects of the continued movement of Earth's tectonic plates) 

Geography Standard  7,  Grades 9-12
  Understands how physical systems are dynamic and interactive (e.g., the relationships between changes in landforms and the effects of climate such as the erosion of hill slopes by precipitation, deposition of sediments by floods, and shaping of land surfaces by wind)
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4. In general, the deeper areas of a lake are the last to form ice in winter and the first to lose ice in
the spring.  But for Lake Erie, with the prevailing wind blowing from southwest to northeast
along the length of the lake, floating ice is transported to the (eastern) (western) basin.

5. According to the ice cover diagrams, Coast Guard ice breaking assistance would most likely be
required for ships attempting to transport cargo in the eastern basin of Lake Erie between the
ports of Erie, PA and Buffalo, NY in early (January) (March).

6. A lake-effect snow is a highly localized fall of snow immediately downwind from an unfrozen
lake.  It occurs, in part, because of the energy and moisture that the open lake waters add to the
cold air blowing across it.  Because winds during lake-effect snows often blow from the west, the
roads most likely to be closed by lake effect snows are those between (Detroit and Toledo) (Erie
and Buffalo).

7. The formation of an insulating ice cover limits the transfer to the air of the energy and moisture
that is necessary for the development of lake-effect snow.  Based on the ice cover maps for
January and February, of the two months, the one with the greater potential for lake-effect snow
is (January) (February).
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