Interpreting Geological Sequences


Geologists use the following natural laws and information to interpret the history of geologic sequences.  Please use it to answer the following questions about this geologic sequence.


Law of Superposition: States that the rock layer on the bottom is the oldest and the layers get younger as you move up the profile.  This is true for any undisturbed stack of sedimentary rocks

Principle of cross-cutting Relationships: When something like a fault (crack in the rock caused by stresses in the rock along which movement occurs, rock layers are often offset) or an igneous intrusion (magma shooting through the rock) cuts across a rock it is younger than the thing it cut through.  

Principle of Original Horizontality: means that layers of sediment are deposited horizontally and will remain horizontal until some sort of crustal disturbance occurs (usually caused by tectonic activity or volcanism)

Tectonic Activity: causes faults, folds, tilting, and uplift of rock layers due to earth’s internal heat and the subsequent shifting of the plates.

Unfonformities: are buried erosional surfaces (meaning that some of the rock has been worn away) formed when a stack of rocks is lifted above sea level and exposed to weathering and erosion by the elements.  Often times it shows up as a bumpy uneven surface in the rocks.  An Angular unconformity is when one stack of rocks are all tilted at a different angle than the ones that come on top of the unconformity, this means that prior to erosion there had been tectonic activity that tilted or folded the rocks.

Common Sedimentary rocks and their formation: 

· Shale=deposition of clay minerals in quiet lake, stream, floodplain, or off shore marine environment

· Sandstone=deposition of sand sized sediment in medium-fast flowing streams, beaches, windy deserts

· Limestone=deposition of shells or chemical precipitation of CaCO3 in oceans.  Note that it is the ONLY type of sedimentary rock that forms in the deep ocean away from sources of sediment from land.

· Conglomerate=deposition of pebbles and cobbles in fast moving streams or very active beach environments

Common Igneous rocks and their formation:

· Basalt, Andesite, Rhyolite=extrusive igneous rocks (quick cooling)

· Granite, Diorite, Gabbro= intrusive igneous rocks (slow cooling)

· Obsidian, Pumice=superfast cooling caused by explosive eruption into air

Common Metamorphic rocks and their formation:

· Marble=heat/pressure applied to limestone

· Quartzite=heat/pressure applied to sandstone

· Slate=heat/pressure applied to shale

· Shist, Gneiss=lots of pressure applied to anything

Regression/Transgression sequences

· Transgression=ocean getting deeper, moving onto shore

· Regression=ocean getting shallower, moving off shore

· Ocean transgressing into an area typically leaves a stack of sandstone below shale below limestone

· Oceans regressing from an area typically leaves the opposite pattern

Questions:

1. What was happening to the depth of the ocean in this area over time as layers G, F and E were deposited?

2. What does letter X represent?  What causes it to happen?

3. Of the rock layers A through J which is oldest?  List them in order from oldest to youngest.

4. What type of metamorphic rock would be found where layer E and H come in contact?

5. What is Y? How can you tell?

6. Is the igneous rock formation H younger or older than Y How can you tell and what is the name of the principle?

7. What further information would you want about the layers of shale to determine if they were formed in the ocean or on land such as the bottom of a lake?

8. What further information would you want to get specific dates for these rocks?

