Sea Level Change and Climate
Sea Level Changes:

Short time scale and oscillatory:  tide, seasonal, El Nino (cms to meters)

EUSTATIC Sea Level Change


Glacial Ice Volume (100s of meters)


Change in size of ocean basins (100s of meters) due to sea floor spreading changes-faster spreading means higher Mid-ocean ridge = higher sea level (long time scale change)

What is the past and current volume of ice?


Antarctic:  14 million km2 to 12.5 million


Arctic:  13 million km2 to 147,000 km2 (99% drop)

44 million km2 to 15 million km2 today (most in Antarctica)

We’ll talk about Isostatic Rebound More on Monday

Isostatic Rebound of the land from the removal of significant volume (and wt.) of ice.

Up to 1000 meters of rebound (0.9 g/cm3 vs. 2.7 g/cm3) for crust

Slow rate of uplift.

Also a small subsidence of ocean floor due to increased wt. of water

100 meters over the past 18,000 years

Scandanavia:  rebound is about 9 mm/year-net uplift of about 30-35 meters, more in other areas like Hudson Bay.

Amount of rebound decreases southward due to later, thinner ice sheets

GREAT LAKES Example:  tilt N to S in 3000 years they may drain to the MISS. R. instead of North.

Rapid SL rise in the first few thousand years post ice age:  10mm/yr.  Sand bars and barriers DROWNED-didn’t have time to migrate landward

TRANSGRESSIONS (sedimentary sequence preserved when sea level RISES)

REGRESSIONS (erosional surfaces and sequences preserved when sea level FALLS)
