
California CGS Map Presentation Guideline

This brief guide is meant to help pre-college teachers use the Geological Map of California in their classroom.

A geological map is one that shows the type and distribution of rock and sediment at Earth’s surface. This geological map, published by the California Geological Survey (CGS), is a compilation of work by thousands of geologists since the late 1800s.

The map is colorful and patterned—a work of art, almost—but someone with training in geology can learn a lot about the current geology and also the past geologic history of California.  Even a little training can be very instructive, so we’re going to highlight several features of the map and suggest some questions that could be used with students; you made need to modify the questions according to grade level. 

Note that the sheet includes the geological map (color), the map legend (upper right), and an inset map showing California’s geographic provinces (grayscale).

Feature #1: The legend shows the general classes of rocks in California according to their age: the oldest rocks are at the bottom, and the youngest rocks are at the top. The younger rocks are show in light pastel colors, and older rocks are shown in deeper, darker colors. 

Sample questions based on Feature #1:

a. Which geographic feature has older rocks at the surface:  the northern Coast Ranges (between Ukiah and Eureka) or the Central Valley?

b. Are the oldest rocks in the Sierra Nevada older or younger than the oldest rocks in the southern Coast Ranges (San Francisco to Santa Barbara)?

c. Are rocks in NE California (the Modoc Plateau) older or younger than than most of the rocks in the Peninsular Ranges between San Diego and the Salton Sea?

d. Which geographic province has most of California’s oldest rocks?

Feature #2: Most of the rocks in California are sedimentary or volcanic, or metamorphosed versions of those rock types. However, red and purple are reserved for special rocks that help make California such a geological attraction:

bright red: Plutonic rocks like granite that formed when magma crystallized underground (“granitic” in the legend)

purple: Part of Earth’s mantle that has been raised to Earth’s surface (how cool and weird is that?! you won’t find these rocks in Kansas or Ohio or Florida). At some point in their history, most of these rocks were metamorphosed to become serpentinite—our state rock (you may not be surprised to learn that the legislature mistakenly called the state rock “serpentine,” which is a mineral group, not a rock).

dark red: Other types of metamorphic rocks; most were were cooked and smeared by the granitic rocks as the latter were emplaced in Earth’s crust.

Sample questions based on Feature #2:

a. Are mantle rocks and serpentinite more abundant in the Coast Ranges or in the Mojave Desert–Death Valley region?

b. Are granitic rocks more common in the Sierra Nevada or in the Coast Ranges?

c. Why might the Modoc Plateau in NE California have no mantle rocks or serpentinite at the surface, even though these rocks are fairly abundant in adjacent areas?

Feature #3: California is cut by hundreds of faults, most of which run NW–SE. Not all of these faults are still active: most faults in the Klamath Mountains, Modoc Plateau, and Sierra Nevada haven’t produced an earthquake in millions of years and are thought to be abandoned. However, faults in the western part of the state (Coast Ranges, western Mojave Desert, Peninsular Ranges, Colorado Desert) comprise an active transform boundary between two large tectonic plates: the Pacific plate to the west, and the North American plate to the east. No single fault is “the” plate boundary—if your textbook claims that the boundary is the San Andreas fault, it’s wrong. Dozens of different faults make up the plate boundary: the San Andreas is the most active, but definitely not the whole story.  In fact, even the faults in the Basin and Range (eastern CA) are part of the boundary..

Sample questions based on Feature #2:

a. Which city is likely to feel more earthquake shaking: Fresno or San Bernardino? Monterey or Alturas? El Centro or Needles?

b. The San Andreas fault cuts California from the Salton Sea north to the latitude of Ukiah. In the central Coast Ranges around the San Francisco Bay Area, how are rocks on the east side of the fault different from rocks on the west side of the fault?

c. What is “weird” about the orientation of faults in the Transverse Ranges?

_______________________

Answer key
1a. northern Coast Ranges (many Mesozoic rocks; only Cenozoic rocks in the Central Valley)

1b. older in Sierra Nevada (as old as Paleozoic)

1c.  younger (Cenozoic in the Modoc Plateau, mostly Mesozoic in the Peninsular Ranges)

1d. the Mojave Desert has almost all of California’s Precambrian rocks

2a. the Coast Ranges shows many (small) slivers of purple

2b. the Sierra Nevada: it’s almost all bright red

2c. the Modoc Plateau consists of young volcanic rocks; perhaps they overlie the older stuff!

3a. San Bernardino, Monterey, El Centro

3b. East of the fault: mostly late Mesozoic rocks of the Franciscan Complex, some Cenozoic

   rocks, some serpentinite


West of the fault: mostly Cenozoic sedimentary rocks, some Mesozoic granitic rocks

3c. Most California faults run NW–SE; faults in the Transverse Ranges run almost east-west.


