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Geologic lunterpretation of Seismic Date
Relooation Route 1
Stations 150-166
in Danvers, Masse.
by
Jamss E. Maynard, geologist, U. §. Geologisal Survey
and

Rev. Daniel Linehan, S. J., seismologist, lieston College

General Statemsnt

At this site the reconstrution of Route 1 requires a doop. exoavation
through a high, east-west elongeted hill. In order to obtain subsurface
information that would be of aid in selecting the most suitable loocation for
this deep cut through the hill, geologic and seismio 'tudio_o were made in
October 1949, The work was done as part of a cooperative program of the

MYagsachusetts Department of Public Works and the United States Geological

survey.

surface Geology

The surface geolozy of the site suzgests that the elonzated hill through
wnioh the excavation is to be made is a drumlin composed chiefly of compact
ti11 with a relatively high cley content and occasional large boulders thet
ere predaninantly melanite (darke-colored roock similar in texture to granite)
in ocomposition. A narrow gravel kame terrace flanks the north gide of the

druclin.



Seismic Traverses

Five 330=foot traverses = A=B, A=C, C~D, D=E, and F=G = were run at this
location. Traverse A-B was made along the base line from station 150+70 to
station 164 Traverses A-C, C-D, and D=E were run to the west in a oontinuous
line from shot~point A« The bearing of this line was N 90° W. Traverse F=G
intersected traverse D-E 160 feet from D, with shot point F 80 feet from the
point of intersection. The bearing of traverse F=G was K 50° E. The plan of

these seismioc traverees is ghown on sheet 1.

Geologzic Interpretation of Seismic Leta

The geologic sections es intffproted fron the surface geolory and the
geismic data are shown on sheet)gt\ All sections show a leyer of moderately
looce tillroverlying e layer of more compact material that is probably also
4¢ill1 but c;;;;;;z;é a much higher cley content. The wpper layer averages
spproximately 16 feet in thickmess. At shot point C, however, it is only
about 10 feet thick and at ghot point F 12 feet thicke The seismic veloocity
data in the vicinity of shot point A indicate & somewhat abrupt difference
in the normal oomposition of the upper layer of till; this indicates an
1¥norma};§“ﬁigh ooncentration of large boulders. The minimua depth teo
bedrock at shot point A ie et least 100 feet from the surfuce. This value
my be too low, however, because it wae coxdputed from & somewhat doubtful
bedrock velocity of 10,500 feet per second obteined only when shootinz from
L toward Be No bedrock was detected below shot.-point A when shooting from
4 toward C, or below the shot-points of all the other selesmic traverses. It
tecng reasonably certain that over most of this site the depth to bedrock is

't least 115 feet,
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