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Geologic Interpretation of Seismic Date
Relocation of Koute 2
Cut, Stations 138 to 155
in lancaster, Lhasse.
by
James Z. llaynard, Geolozist, U. S« Geological Survey
and

Reve Daniel Linehan, S. J., Seismologist, neston Collsge

Generul Statement

The proposed relocation of the Concord-uestminster Highway, Route z, in
rtancaster, lLusse., requires a long, aeep cut between stations 138 and 153. A
sreliminery seismic survey was mude of the site in October 1548. At trz=< time
five seismic truverses were made alonr the base-line, and three transversze to
ite This work showed an anomelous situation in the vicinity of shot pcizt E.
In order to obtain tne required sdditional data to resolve tnese anonaliczs,
four mcre seismic truverses were made in Noveaber 1949. Two of these vics-e
run along the base-line between station 138+45¢ and station 145+12 in suc- &
way &as to yield, in conjunction with the preliminery survey, depth data :f
& 660=foot traverse. One of the primary functions of this ling line vas <o
obtain a relieble bedrocx velocity. The other iwo traverses were trans-srse
to the long traverse. This report comprises all of the seismic and geol.::ic
work performed at tnis sitee.

The work was done as & pari of & cooperative program of the llassac:r.setts

vspartment of Public .orxs eand the United Steates Geological Survey.
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surface Goologl

At this site the proposea road crusses & segment of the top and front
of & sand and gravel kame terrace. The terrace between stations 140+G5 and
1464704 encloses & low knob of till that rises to an altitude of approxi=-
mately 15 feet eabove the general level of the terrace.

No bedrock is exposed at the site or in its immediate vicinity. The
geology of the region, howéver, sugrests that the bedrock underlying the
site is phyllite (e fine-grained, thinly fcliated slaty rock). The.attitude
and trend of this phyllite could not be interpreted from the general
structure of the regione

Shallow test pits showed that the terrace consists principelly of sand
of warious grades, and sand with fine to medium gravel layerse. Sand-size
grades seem to predominate. Over much of the site, the sand end gravel
eppears to be a relatively thin veneer on till or bedrocke

VWhere examined in shellow test pits or under uprooted trees, the till is
moderately compact with a relatively high cley end rock flour contenté;and
about the averege number of cobbles and small boulders. Relatively few large

bouldsrs were noted on or prctruding from the till.

Seismic lrevorses

The plan of the seismic iraverses is snown on sheet 1l

Tive 330-=foot consecutive traverses A-Bl, s=C, C=D, D=E and E-F coincided
with the base-line between stations 138+50 and 155+00. Two consecutive
220=foot cross traverses 1!, MN=0 intersected the base-line at station 141+40,
Cne 330-foot cross traverse G-{ intersected the bese-line at stetion 143+00.
Iwo 220-foot cross traverses I-J &nd K-=L intersected the base-line at stations

142400 and 149+00 respectively. Ir addition, F=£ and E=D were run again so
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as to yield velocity data for a 660-foot line, D=r'e

The shot points for the traverses were located as follows:
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* These values were calculated irow velocity auia that waz less
relisble ti&n tnat used for the otner depth valuess

Geologic Interpretetion of Seismic Data

The geologic sections as interpreted from the surfece zeology and the

seismic data are shown on sheets 1, 2, and 3.
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is at least €0 feet belcw the surface. Between stations 136+50 and 141+40,
along the base-line, and to the south of it the average indicated depth to
bedrock is approximately 16 feet; to the north of the base-line the bedrock
surfece appears to decline steeply with a depth of approximately 33 feet
at & point 80 feet to the north of station 141+20. From the seismioc data
there is & definite bedrock escarpment in the vicinity of shot point E,
but the exact location &nd relief of this escarpment are uncertein from the
present data. The escarpment is shown by dotted lines on the sections.
Over most of this site from station 142 to station 1556 a surface layer
of gravel or moderately loose till from 8 to 20 feet thick overlies a zone
of compact till with & minimum thickmess of 40 feet end & maximum seismically
explored thickness of approximately 80 feet. Between stations 138+50 and 141
sand and grevel or moderately loose till appears to directly overlie bedrocke.
The bedrock profiles ere shown by smooth curves, but the actual bedrock
surface is undoubtedly much more irreguler than these curves would indicatee.
Nurerous knobs, ridges, pinnecles, and depressions may occur both above and

below the bedrwk profile as plotved.
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