WYSOCKI FARM PROBLEM

PROBLEM:  

The University of Massachusetts Amherst is contemplating expanding onto the old Wysocki Farm land, east of East Pleasant Street and northwest of Fraternity Park (Fig. 1).  Before they can plan the size and type of building to be put here, they need to know more about the location, especially the depth to the water table (Will basements be dry?  Will flooding occur?) and the depth to bedrock (Will blasting be necessary?  Can piers be set into solid rock?).  We can help them in this process by using seismic refraction to determine the position of the water table as well as depth to basement.  

LOCAL GEOLOGY:  

The University of Massachusetts lies in the late Triassic-early Jurassic Deerfield Basin of the Newark Supergroup basins of eastern North America.  A mile or so east of the University is the Connecticut Valley Border Fault, separating the Mesozoic arkoses, sandstones, and basalts of the rift valley from the pre-Mesozoic metamorphic rocks of central Massachusetts.  But, in the Amherst area there appears to be an inlier of metamorphic rock west of the border fault.  The extent of and exact border of this “Amherst Block” is not known, as information comes only from well reports and a few rare outcrops.  The rocks of this inlier are high- grade Early Silurian pelitic schists and gneisses of the Rangeley Formation.  Overlying the bedrock geology are extensive deposits of glacial origin, including thick varve clays from Glacial Lake Hitchcock to the west and drumlin and till deposits in the study location,  with the shore of ancient Lake Hitchcock about half a mile west of the area.

SEISMIC REFRACTION STUDY:


Seismic data was collected using our 12 channel model ES-1225 Multichannel Signal Enhancement Seismograph and a Betsy Seis-Gun source.  One spread of geophones was used, with 7 shots (A-G line, Fig. 2).  Geophone positions and arrival times are detailed on the next page.

MATERIALS:


1. 
Included in this lab are the following:

2. Section of the Mount Toby 7.5’ topo quad, with the study area labeled

3. Enlarged topo map of the Wysocki Farm area with seismic line noted

4. Lab instructions with seismic data collected along the line

5. Table of seismic velocities for various earth materials

PRODUCT:


Produce a short report for the University on the shallow subsurface in the Wysocki farm area. Include information on depth to the water table, depth to bedrock and interpretation of the rock units involved.

Field seismic refraction data from Geophysics field site, Line B

 (Wysocki Farm, off East Pleasant Street)

One spread of 12 geophones was laid out, with the geophones 5 feet apart, along an east-west line.  Seven "shots" were taken along the spread, labeled A through G, using a Betsy SeisGun device. Seven resulting seismic records were obtained, one at each shot site.  The first arrivals were picked in the field, and times recorded for your use.  The elevations of the shots and geophones were also measured.

Using this data, produce a depth model of this line, with  average seismic velocities and depth to layers under the spread.  To do this you will need to use the SIP family of programs, which are installed in the computer lab.  Starting the program SIP.EXE will give you access to the other programs needed:  data are input in the SIPIN program, models are produced in SIPT2, and editing done using SIPEDIT.

DATA:

 




Arrival times of first wave (msec)

Geophone
Elev.(ft)
A
B
C
D
E
F
G

  1

350.3

18.2
13.5
6.0
13.2
15.7
17.7
22.2

  2

349.7

18.5
13.7
9.0
12.0
15.2
17.2
22.0

  3

349.1

18.7
14.0
10.7
10.7
14.5
16.7
21.7

  4

348.7  

19.2
14.5
11.7
9.5
14.5
16.5
20.7

  5

347.8

19.7
14.7
12.7
8.0
14.2
16.2
21.0

  6

347.1

19.7
15.0
12.7
4.2
13.7
16.0
21.0

  7

346.4

20.5
15.7
13.7
4.5
13.7
15.7
21.0

  8

345.5

21.5
16.7
13.7
8.5
13.2
15.5
20.5

  9

344.1

22.0
17.0
14.2
9.5
12.2
15.2
20.0

10

342.8

21.5
17.0
14.2
11.0
10.0
14.5
19.0

11

341.9

21.2
17.0
15.2
12.0
8.7
14.0
18.2

12

341.9

21.0
17.2
15.5
12.5
6.5
13.7
18.5

Positions and elevations of shots:


A - 100 feet to west (left) of geophone #1;  elevation is 358.1 feet


B -   50 feet to west of geophone #1, elevation is 355.6 feet


C -     5 feet to west of geophone #1, elevation is 353.0  feet


D - Halfway between geophones 6 and 7, elevation is 348.7 feet


E -      5 feet to east (right) of geophone #12 , elevation is 343.8 feet


F -    50 feet to east of geophone #12, elevation is 338.6 feet


G - 100 feet to east of geophone # 12, elevation is 337.6 feet

