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Geolor;ic Interpretation of Seismic J)ita 

Relocation of Route 2 

Cut, Stations 138 to 155 

in Lancaster~ hlass. 

by 

James~. I~aynard, Geolot: i sl., t; . s. Geolorical Survey 

and 

Rev . Daniel Linehan, S. J., Seismologist, · .. aston Coll~{;e 

Gener~1 Statement 

The pro2 osed r el ocation of the Concord-· .. estminster Hi r,hv:ay , Route ~. in 

_,'lncaster, ~:u ss. , rEs qui res a lon~j , rJeep cut t.etwee:1 stations 138 and 155. A 

~ reli~i~ary seismic survey was ~de of the site in October 1 349 . At t~~~ tL~e 

five seisraic trtiverses were :nade alon;-: t he base-line, and three transve:-se to 

it. This work s howe d an anonalous situation in the vicinity o!' shot pc=-=.t E. 

1:1 or de r to obtain tne required b.dditional data to resolve tnese anor.lb. lies, 

four :.ore sei smic 'tru-;erses were made in Hove .ab er 1949. Two of these ;·, ~:-e 

run alonE; t he base-line between station 138+52 and stntion 145+12 in sue:-. e. 

v:a:; e.s to yield, in conjunction with the preliminary survey, depth de.ta :f 

~ 660-foot tr~:a.verst~. One of the primary functions of this lon g line v.-a.:: to 

o':Jtnin e. reliable be ct rocl: velocity. The other two traverses were tra:ls -.-~:;se 

to the long tr~verse. Thls report cor~prises all of the seismic and t;eo:..::;;io 

·,;ork oerf'oro~d at t his site. 

The work was done as a purt. of u cooperative program of the !.~a ssac;-. .;setts 

.J'3?a rtmmt of ?ubl ic "orks e.nd the Un ited Ste tes Geologica 1 S:.1rvey. 
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Surface Geology 

At this site the proposed road cr ~s ses a segment of the top and front 

of a sand and gravel kame terrace. The terrace between stations 140+G5 and 

146+70! encloses a low knob of till that rises to an altitude of approxi­

mately 15 feet above th~ general :evel of the terrace. 

No bedrock is exposed at the site or in its i~edia~ e vicinity. The 

geoloa of th~ r E:lt;i on, l)ov•ever, s ",.lf:; [: ests that the bedrock underlying the 

site is phyllite, ,(a fine-grained, thin ly f oliated slaty rook}. The . at~itude 

and trend of this phyllite could not be interpreted from the general 

structure of the reGion. 

Sl"lt\llo· .. test pits sho • .-ed tmt the terrace cor1sists principally of sand 

of 'lnrious g: rades, and sand with fine to mediwn gravel layers. Sand-size 

&rades see~ to predomL~ate. Over much of the site, the sand and gravel 

appears to be a relatively thin veneer on till or bedrock. 

\';here exa:nined in shallow test pits or under uprooted trees, the till is 

moderately corrpact with a relatively hig h clay and rock flour content~ and 

about the average number of cobbl e s and small boul::l.ers. Relatively few large 

boulders -,.ere noted on or pr ctrudbg from the till. 

Seismic I ravorses 

The plan of the seismic trt~.verses is sn own on sheet 1. 

?ivE; 330-foot consecutive traverses A-81, n-C, C·D, D-E and E-F coincided 

v.-i th the base-line bet'.veen stat ions 138+50 and 155+00. 1\vo con sec uti ve 

220-foot cross traverses I.:·-~ 1 , N-O intersected the base-line a.t station 111+40. 

Cno 330-foot cross tr9. verse G- i:i intersected the base-line at st ~tion 143+00. 

J ·.-;o 220-foot cross traverses I-J &. . d r:-L intersected the base-line at stations 

142+00 and 149+00 res?ectively. In addition, F-E and E-D ware run a{;ain so 

- 2 -



as to yield velocity data for a 660-foot line, D-r · 

The shnt points for the traverses were located as folloVIs: 

A, station 155+00 
a, II 151+70 
c, n 148+40 
D, n 145+10 
E, n 141+80 
F, " 138+50 
,... 166 feet to the left (north) of stat~on 143+00 u, 
H, 165 II II II right(south) II II 143+00 
I, 110 II " " 1ef1i (n orth) II II 142+00 
J , 110 II " II right (south) II " 142+:)0 
K, 110 " II n left (north) 

n " 149+00 
L, 110 " II II · ight(south) II " 149+00 
I.l, 215 n II II right (north) " II 140+80 

" station 141+25 .. , 
0, 220 feet to the rie;ht(south) " II 141+60 

De~ths to ~edrock 

"'' bedrock not detected, at least 80 feet 
E, II II n II II " II 

c, II ,, II II " II II 

D, " n II II II 80 11 

ro 43 f eet J:J , 

F, 1?. II 

G, 7 " 
~ 46 It ··• 
I, 58 II 

J, 58 II 

K, bedrock not detected, at least 80 fee t 
L, II II " II " " II 

-·· 60 fl3ct .... 18 II .. , 
0 , 20 II 

• Thes «J V.:il uea ;;.ere calcula ted f ro;.., velocity a _.t. f.l. that -..~ less 
reliable t:·.a.n t nat used for the ot!1er d~pt h values. 

Geol o ~ ic Interpretation of Se i smic Da to. 

The geolot; ic sections as interpreted from the surfo.ce geology and the 

seismic data e.re s hm·m 0:1 sheet s 1, G, and 3. .!o bedrock ·,;as C.etected c.:.lcng 

t ne ba.se-l i:le bet· •. ecn station 14~ and 155. l.n e;ene ra.l, over ::-.ost of this 

:;~::: t:: :nent bedroc k is at least 90 feet b9low the surface, and at sto.tio!'l 145 it 
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is at least 80 feet below the surface. Between stations 136+50 and 141+40, 

~long the base-line, and to the south of it the average indicated depth to 

bedrock ia approximately 16 feet; to the north of the base-line the bedrock 

surf&ce appears to decline steeply with a depth of approximately 33 feet 

at a point 80 feet to the north of station 141~20. From the seismic data 

there is a definite bedrock escarpn~nt in the vicinity of shot point E, 

but the exact location a nd relief of this escarpment are uncertain from the 

present data. The escarpment is &haND by dotted lines on the sections. 

Over most of this site from station 142 to station 155 a surface layer 

of gravel or moderately loose till from 8 to 20 feet thick overlies a zone 

of compact till with a minimum thickness of 40 feet and a maximum seismically 

explored thickneGs of approximately 80 feet. Between stations 138+50 and 141 

sand and gravel or moderately loose till appears to directly overlie bedrock. 

The bedrock profiles are shown by &D•Ooth curves, but the actual bedrock 

&\~face is undoubtedly much more irrecular than these curves would indicate. 

Numerous knobs, ridges, pinnacles, and depressions may occur both a~ove and 

below the bedrock profile as plot~ed. 
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