
Geology 41: Environmental and Solid Earth Geophysics 
Study Questions 

 
The following questions are intended to help you study for the first quiz. The questions 
relate to material covered during the first 4 weeks of class.   
 
The first quiz will be ready at 10 AM on Monday Feb 23 and may be taken any time 
between 9 AM and 4 PM, Mon to Fri that week. The exam must be taken either in ESMNH 
3031, or the Geology Reading Room.   
 
The exam will be closed book/closed notes- HOWEVER, you may bring one page (single-
sided handwritten) of notes with you to the exam.   
 
1)  Isotopic ages can be measured for rocks because over time radiogenic (or daughter) 

isotopes accumulate as a result of decay of radioactive (or parent) isotopes.  
Is it reasonable to assume that no daughter was present at the beginning (at time=0) 
when a rock formed? Always? If not, how can we constrain the initial concentration 
of the daughter isotope?  

 
2)  Isotope geochronology has provided important time constraints on earth history. 

What types of earth materials or events are dated by isotope geochronology? Be 
specific. How do the events that can be dated by isotope geochronology relate (if at 
all) to geological events (e.g., change in base level of a river system, movement along 
a fault, major extinction, etc...) that are recorded in the rock record.  

 
3)  It is common for the same earth material (rock or mineral) to give very different ages 

when analyzed by different methods. Why is this?  
What (if anything) do the different ages mean? Does the meaning change for 
different rocks (i.e., igneous, sedimentary or metamorphic rocks)?  

 
4)  Astronomers and geologists think that the sun and all of the planets in the solar 

system share a common early history, one involving development from a pre-solar 
nebula. What chemical and physical evidence exists for a common origin of the sun 
and solar system?  
How did the heteorgeneous solar system that we observe today evolve from the pre-
solar nebula?  

 
5)  Chondritic meteorites are commonly taken as early earth models? Why? When did 

meteorites form relative to the earth?  
Give 2 examples of features that we can SEE in meteorites that formed early in the 
history of the solar system. Describe how each of the features formed.  

 
6)  What about iron and stony-iron meteorites? Are they analogs for the earth or for 

earth materials?  
What can we learn about the earth from these extraplanetary materials?  

 
7)  What is the spheroid? What is a free air anomaly? What is a Bouguer anomaly? 

What is the geoid and a geoid anomaly?  
What do these tell us about mass and/or density variations below the earth’s 
surface?  

 



8)  Gravity anomalies are produced by mass or density variations below the earths 
surface.  
How is the amplitude and wavelength of a gravity anomaly influenced by differences 
in the depth of the mass or density variation? The magnitude of the mass or density 
variation?  

 
9)  Isostatic equilibrium implies that the mass of any column through the earth is the 

same. Why is a fluid layer required in order to have isostatic equilibrium?  
What is the isostatic compensation level? How does it relate to the crust-mantle-core 
or lithosphere asthenosphere-mesosphere structure of the earth?  

 
10)  Isostatic equilibrium implies that the mass of any column through the earth is the 

same. Does this mean that gravity (little g) is the same everywhere?  
Consider the effect of a large perfectly compensated mountain range on gravity. 
What type of free air anomaly is produced? Bouguer anomaly?  

 
11) Does perfect isostatic compensation exist? Why/why not? What controls whether or 

not a region is in isostatic equilibrium. To answer this, consider the effect of a large 
“load” such as a hot-spot island (e.g., Hawaii) on gravity.  
Is Hawaii in perfect isostatic equilibrium? Why, why not? If the load were rapidly 
increased (i.e., lotsa eruption at Kilaeua) would Hawaii subside? Instantaneously? 
Why/why not?   


