
AMHERST COLLEGE 
Department of Geology 

GEOLOGY 41 - Environmental and Solid Earth Geophysics 
Lab 5: Gravity Survey 

 
EQUIPMENT: warm clothes 
   TOTAL Station 
   tripod 
   prisms (2) 
   prism poles(2) 
   calculator 
   gravimeter  
   tape measure 
   thermometer 
   spare bulb for gravimeter 
   spare batteries for gravimeter 
   notebook 
   pen 
   more warm clothes 
 
 
The Problem: 
 
We want to use gravity to help characterize the near surface geology of the fairest College. 
Amherst sits upon a hill that once an island in Lake Hitchcock. Why is the hill here?  Is it a 
bedrock high? Does the high exist because of a subsurface lithological contrast. Is it a thick pile 
of till (moraine)? Through analysis of the gravity anomaly associated with Memorial hill we 
hope to: 
 
 1)  Determine the geometry of the unconsolidated surficial deposits on Memorial hill 
 2)  Determine the nature of the bedrock beneath Memorial hill 
 
The Geological setting: 
 
The College is located near the eastern margin of the Deerfield basin, a Triassic-Jurassic normal 
fault bounded basins that trends roughly north-south. The basin is bounded on the east by a west 
dipping normal fault (the Border Fault).  Within the basin are stratified shale, sandstone, and 
conglomerate and a thick basalt flow.  These layered rocks were tilted by continued normal 
faulting along faults that bound the basin.  The Deerfield basin is flanked on all sides by 
Paleozoic crystalline rocks that were metamorphosed during the Appalachian orogeny.  These 
foliated metamorphic and weakly or unfoliated igneous rocks comprise the basement for the 
basin. Mesozoic sandstone has been found as the bedrock in excavations on campus, but the 
closest bedrock outcroppings south of the campus are Paleozoic metamorphic rocks.  
 



More recently, glaciers and the modern Connecticut River have affected the Deerfield basin.  
The Mesozoic sedimentary rocks are less resistant and more easily eroded than the Paleozoic 
crystalline rocks.  As a result, they tend to be found at lower elevations and to be covered by 
glacial and fluvial deposits. These deposits have not been lithified. 
 
The Plan 
 
We will run a gravity survey from the Freshman quad down Memorial hill to the athletic fields in 
an attempt to characterize the subsurface geology of the campus.  
 
Before going outside consider the following: 
 
1)  Given your understanding of gravity and the geologic framework of the College what 

aspects of the subsurface geology do you expect to be illuminated by gravity? 
Which aspects of the subsurface geology cannot be robustly imaged with this technique? 

 
2)  Given your understanding of gravity and the geologic framework of the College, consider 

(as a group) a useful plan for today’s lab. How many gravity measurements can we make 
this afternoon? What length and in what geometry (random points, 1-d line, 2-d grid) 
should a gravity survey be run?  

 Remember:  Taking a gravity measurement is relatively slow - you will want to choose 
your gravity stations carefully.  Pick stations that will maximize your 
ability to use gravity data to discriminate between subsurface models;  
The elevation of the gravity survey stations is critical to deriving an 
interpretable gravity anomaly.  Careful surveying not only of distance 
between stations but also of elevation changes between stations is a 
necessary component of your gravity survey. 

 
Execution of the survey: 
 
Choose location for a base station. Start by measuring gravity at base. Then, measure gravity at 
each of your gravity stations, returning to base every 45-60 minutes. Be sure to make your last 
gravity measurement at base.  
 
Survey the locations of your gravity stations, including base. Be sure to carefully measure the 
elevations of each gravity station. 
 
 
Back inside: 
 
As a group you should: 
1) Share the gravimeter and station location data with each of your classmates. 
 



Each individual should: 
2) Reduce the data.  This means: 

1) make diurnal corrections to the data based on your base station readings. 
(2) make latitudinal, free air, and simple Bouguer corrections to the data.   
 

Latitude:  

! 

"g = 0.812 sin2#  mgal/km  poleward

at the latitude ofAmherst :

"g = 8.1$10-4   mgal/m  poleward

 

  
 Free air: 

! 

"g =  - 0.308 mgal/m  
 

 Bouguer: 

! 

"g =  0.04192 # mgal/m

rock                            # =  2.8       "g =  0.117 mgal/m

saturated sediment     # =  1.9        "g =  0.0796 mgal/m

 

 
3) Plot profiles of reduced gravity values ("anomalies") for your survey.  
 
4) Interpret your results.  
 How does measured gravity vary across Memorial hill?  
 Free air gravity?  
 Bouguer gravity?   
 What density did you use for the Bouguer correction?  
 What does this imply about the subsurface geology of Memorial hill? 
 


