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SOLUTIONS ARE IN RED
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Lab Assignment Reading

 Read the Sierra Buttes assignment 

introduction (“Lecture: Volcanoes and 

Plutonic Rocks) at

 http://geology.com/usgs/sutter-

buttes/

http://geology.com/usgs/sutter-buttes/
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Using the Maps

Download the maps in slides 

3 and 4. from

http://www.greggwilkerson.c

om/volcanoes-and-

plutonic-rocks.html

Open in PhotoShop or some 

other image viewer. Pan 

around the maps to answer 

the exercise questions
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http://www.greggwilkerson.com/volcanoes-and-plutonic-rocks.html


Menan Buttes Exercises

On the Menan Buttes quadrangle map you will see two 

volcanoes. Answer the following questions about them. 

You will also have to look at the Idaho Geologic map on 

the east wall.
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Q1. Using the contour lines, find the tallest 

elevation of the peaks and then the 

approximate elevation at the base (where the 

contour spacing widens). What is the estimated 

height of the tallest volcano (the contours are in 

feet)?
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Q1. Using the contour lines, find the tallest 

elevation of the peaks and then the 

approximate elevation at the base (where the 

contour spacing widens). What is the estimated 

height of the tallest volcano (the contours are in 

feet)?
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 A1-1. The highest elevation, on the 

northern butte is 5600 ft



Q1. Using the contour lines, find the tallest 

elevation of the peaks and then the 

approximate elevation at the base (where the 

contour spacing widens). What is the estimated 

height of the tallest volcano (the contours are in 

feet)?
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 A1-2. The lowest elevation, on the 

southen butte is 4850 ft



Q2. Based on this size, what 

type of volcano are the 

Menan Buttes?
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Q2. Based on this size, what 

type of volcano are the 

Menan Buttes?

A2. Cinder Cones
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To answer the next questions, 

Construct a Topographic 

Profile Diagonally across the 

North Butte (from SW to NE)

 Use a piece of the grid paper 

downloaded with the lab

 Start at 4800’ at the base of the grid

 Use a vertical scale of one grid = 50’ 

elevation

 Begin to the SW with the left side of 

your paper on Bench Mark (BM) 4826’

 End to the NE with the right side of your 

paper on BM 4805’

 Only plot the index contours (but do 

this carefully)
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Step 1: Get the map and 

graph paper
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Step 2. Find the two bench 

marks. Put a dot at each one.
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Step 3. Draw a line between 

the two benchmark points. 

Label the dark contours.
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Step 5.  Fold the graph paper 

in half. Label elevations on the 

cross section. Position the cross 

section against the cross 

section line.  Tape it down.
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Step 6. Plot elevation points 

from the map to the cross 

section.
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Step 7. Plot points for the main 

contour lines between the two 

bench marks.
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Step 8. Connect the dots to 

complete your profile.
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Q3. Buttes are flat-topped erosional 

structures created by lava flows 

protecting underlying rock from erosion. 

Are the Menan Buttes correctly named 

(Yes/No)?
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Q3. Buttes are flat-topped erosional 

structures created by lava flows 

protecting underlying rock from erosion. 

Are the Menan Buttes correctly named 

(Yes/No)?

 A3. No. Menan Buttes are not flat-

topped. They are cinder cones, not 

flows.
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Q4. What is your evidence for 

your answer above?
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Q4. What is your evidence for 

your answer above?

 A4. The topographic map and 

aerial photos both indicate that 

the Buttes are circular  volcanic 

cinder cone features. They ae not 

planar lava flows.
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Q5. Does the vertical 

scale exaggerate the 

steepness?
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Q5. Does the vertical 

scale exaggerate the 

steepness?

 A5. Yes. The map scale 1:24,000 or 1 inch = 2000 

feet. The graph paper is labeled 50 feet to one 

square. One inch on the graph paper represents 

450 feet. The vertical exaggeration is 2000/450 = 

4.4 times the true vertical distance
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Q6. What vertical scale would 

you use to avoid exaggeration
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Q6. What vertical scale would 

you use to avoid exaggeration

 A6. Use a vertical scale on the 

cross section that is the same as 

the horizontal scale on the map, 

e.g inch = 2,000 feet (1:24,000).
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Q7. Are the Buttes symmetrical 

(is the central feature actually 

in the center)?
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Q7. Are the Buttes symmetrical 

(is the central feature actually 

in the center)?

A7. No, they are elongated 

to the northeast.
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Q8. Why do you think this is so 

(Hint: consider wind direction 

during formation)?
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Q8. Why do you think this is so 

(Hint: consider wind direction 

during formation)?

A7. Because the cinders are 

distributed by the wind. 
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Q9. If wind played a part, in 

which direction was it coming 

from?
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Q9. If wind played a part, in 

which direction was it coming 

from?

 A9. The prevailing wind direction is 
to the northeast. The wind is 
coming from the southwest
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Q10. Just below the Menan Buttes on your map, the 
southwest corner of the map is located at 43° 45’ 
North Latitude and 112° 00’ West Longitude. Find 
these coordinates on the Idaho Geologic wall map. 
Looking at the color, pattern, and symbol on the 
map in this area, find the Menan
Buttes rock unit on the map legend.

 The Idaho Geologic map can be 
obtained at

 https://www.idahogeology.org/pr
oduct/m-9

 In the menu download “Map (PDF  
I 2,688 KB)

 Or to this web site to get the map 
as a .jpg file:

 http://www.greggwilkerson.com/v
olcanoes-and-plutonic-rocks.html

 Or download from Canvas

 Open with PhotoShop or other 
image viewer

 Use this map to answer the 
questions.
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https://www.idahogeology.org/product/m-9
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Find Menan Butte on the 

Geologic Map of Idaho
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Find Menan Butte on the 

Geologic Map of Idaho
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Pan around the map until you 

find a map symbol for the 

geologic unit containing 

Menan Buttes.
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Pan around the map until you 

find a map symbol for the 

geologic unit containing 

Menan Buttes.

41

The geologic unit for Menan Butes is “QTb”



Determine what “QTb” means 

by panning over to the legend 

on the right side of the map
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A10: The Menan Buttes rock unit is: 



Q11: What is the symbol, age, 

and name of this formation?

 A11:

 The symbol is QTb

 The age is Pliocene 
and Miocene

 The name is 
“Basalt”
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Q12: What is the term used on 

the map legend for the 

Menan Buttes? 

 A12: The geologic map for the Menan

Buttes 7.5 minute quadrangle shows 

the main volcanic units to be

 Qtna

 And

 Qtnb

 These are described in the legend as 

volcanic tuff units.

 See a portion of the geologic map and 

its cross section, below
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Geologic Cross Sections for 

Menan Buttes
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