Geophysics 224  Winter 2006 

Assignment 1 – Gravity methods
1. The LRT tunnel has a diameter of 3 m and is buried in sedimentary rocks with a  density of 2600 kg m-3. The centre is at a depth of  4 m below the surface in downtown Edmonton. A gravity survey was run on a surface profile that crossed a long, straight section of the tunnel at right angles. 

(a) Sketch the variation in gz that would be observed. Calculate the minimum value of gz in mgal. Also calculate the half-width of the curve.

(b) What is the minimum horizontal spacing of gravity measurements that would be needed to detect the tunnel in (a)? Explain you answer carefully.

(c) The gravity data has standard errors of 0.01 mgal. What is the maximum depth at which the tunnel will be detectable on the basis of surface gravity measurements? Explain your answer.

2. Gravity data was collected at three stations (A,B and C) in Southern Alberta. These stations are on an East-West profile with latitude of 50 ˚N.  Station A is on the prairies, while B and C are further west in the Rocky Mountains.


The absolute value of gravity at a nearby CSGN (Canadian Standardized Gravity Network) station is 981,054.66 mgal.

On the first day of the survey, the gravity crew make the measurements listed in the table below.

	Location 
	Time
	Relative gravimeter reading (mgal)

	CGSN station
	9:00
	83.20

	Station A
	13:00
	92.70

	CGSN station
	19:00
	82.20


(a) Compute the difference in g between the CGSN station and station A. This will require that you correct for the drift of the gravimeter. Plotting a graph of gravimeter reading as a function of time will help you do this. You may assume that the drift is linear with time.

(b) Use your answer to compute the absolute value of gravity at station A.

(c) What two factors cause the reading of a gravimeter to change when it is kept in a fixed location?

3. Gravity measurements were also made at stations B and C. The table below shows these measurements. Compute the Bouguer anomaly using the following steps. Please write your answers in the Table below.
(a) Use the GRS67 formula from your notes to compute the predicted value of gravity (gnorm) at each station. Compute the gravity anomaly (ganom) by subtracting gnorm from gabs
(b) Compute the Free air correction (CFA) for each station. 

(c) Apply the Free air correction to ganom to obtain the Free Air Anomaly at each station

(d) Compute the Bouguer correction (CB) at each station, assuming a density of 2670 kg m-3. 

(e) Apply the Bouguer correction to obtain the Bouguer anomaly (ΔgB) at each station.

(f) What does the change in Bouguer anomaly from A to C tell us about the structure of the Rocky Mountains?

	Quantity
	Station A
	Station B
	Station C

	Measured gravity 

gabs (mgals)
	981064.56 
	981002.93
	980921.98

	Normal gravity (GRS67)

gnorm   (θ = 50˚)
	
	
	

	Gravity anomaly ganom = gabs - gnorm  
	
	
	

	Elevation above reference level (m)
	0
	280
	600

	Free air correction CFA (mgals)
	
	
	

	Free air anomaly

ΔgFA
	
	
	

	Bouguer correction

CB (mgals)
	
	
	

	Bouguer anomaly

ΔgB 
	
	
	


You may assume that gravitational attraction of an infinite slab with thickness Δz, density ρ is given by   gz = 2πGρΔz

and that the change in gravity due to a change in elevation of Δz metres is given by 

Δg = 0.3 Δz  (mgals)

This assignment will be due in class on Tuesday January 31st  2006
Please contact Ersan or myself if you have questions.

