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Geolo~ic Interpretetion of ~eisoic Date 

Relocation Route 1 Cut, Statio~s 25-36 

Ballard i:;state 

in Topsfield, Mass. 

by 

Ja me s s. Maynard, J eolo6ist, 1. s. GeoloEioal Survey 

and 

Rev. Daniel Linehan, S. J., Seismologist, v~- eston College 

General State~ent 

This investi i;ation was undertaken to deter'Uine the surface and subsurface 

co~ ditions betweon stat ions 25 and 36 of the ?reposed relooation of the 

:: e->rburyp ort Turnp i ke, Route 1, Topsfield, !.~ass. Reconnais:;e.noe seismic work 

wa s performed at the site in Septe:nber 1949. 3eca.use that work showed bedrock 

near t he surface over an extensive area where a deep cut was to be made, a 

rnoro deta iled program of seismic work was performed in September, October and 

;1ovamber 1949 . This report comprises all of the seismic work performed at 

t he site. It was d one as part of a cooperative project of the llass~chusetts 

:::>epo.rtraent of Public ',-iorks an::i the United States Geolocical .Survey . 

S'lrface G eolo~y 

At t his location the base-line from south to north truverses t he steep 

fa ce of an escar.;:>I!lent t hat faces :Hcols Br ook, and then e;radually rises across 

":.he uplands to a point near the crest of a flat till hill. The confi (:uration 

or the land over rauoh of the location is irregular with small knobs and 

deprbssions. The surface formation over most of the area. is fine wind-bl~Nn 
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sand from a few inches to several feet in thickness. This Inll.terial is under-

lain by s~ndy to clayey till in some pl£:t.ces containin~ r. lS.ny sma ll anf: ular 

fragments of rock. lledium to large boulders occ~ at only a few places on 

the surf~ce of the ground. Some of the small depressions contain stratified 

sand, and are probably small kettles. Onl:: or..e exp osure of bedrock was 

loauted close to the roadsite. This is an exposure of coarse pink granite 

occurrint; from 12 to - ') feet \'!est of thEI ba se-line between stations 29+12 

~nd. 29+60. The surface r;eoloe;y of the surroundint; area, however, suggests 

t hat ~ost of the site is underlain by melanite (a dark-colored rock similar 

in texture to granite). That bedrock is relatively shallow over most of 

t his site is suggested by the f eneral configuration of the land, the presence 

of ~a ny smn ll an~uler fra gments of melanite and granite in the till, e~d the 

s:1a rce some·nha t stunted vegetation. 

Seis~c Traverses 

The plan of the seismic traverses is sh own on sheet 1. 

~hneteen seismic traverses were rede at this location. The lene;th of 

e~ c :n of t hese tra verses is: 

A- I3 ', 330 feet ~c,_-cc, 220 feet 
!.3-" 330 " Jo-DD, 220 " VI 

A '-J, 330 " CC-DD, 110 " 
D-Z', 330 " CC-EE, 220 " 
E-r, 330 " DD-FF, 220 II 

D '-7. , 330 " EE-?'F, 110 " 
::i '-G, 330 " EE-GG, 220 " 
1-H, 330 " FF-liH, 220 " 
G'-L, 330 n GG-IIH, 110 n 

AA-BB, 110 " 
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The shot points for each of the traverses were located a.s follows: 

A, station 31+80 

A'' " 31+85 
B, " 28+55 
B ', " 28+50 
c, " 25+25 
D, 80 feet to the right (east) of station 32+13 
D 'I 80 " " • • II " " 32+18 
E, 80 " " " " " " " 28+80 
E ', 80 " " " " " " " 28+85 
F, 00 " " " " " " " 25+50 
.... 50 ~.;, " " " left (west) " " 32+15 
G I, 50 " II " " " • " 32+10 
H, 50 " " " " " " " 28+80 
HI, 50 " " " " n n " 28+85 
I, 50 " n " n n " " 25+50 
J, station 35+15 
K, 80 feet to the right (east) " " 35+50 
L, 50 " n .. left (west) " " 35+40 

J..A , 55 " " n right (east) " " 28+00 
3B , 55 " " " left (west) n n 28+o0 
CC, 55 n " n right ( ee.st) n " 30+20 
DD, 55 " n " left (west) n " 30+20 
EE, 55 " " " right (east) " " 32+~0 

FF, 55 II n " left (west) " n 32+40 
GG, 55 " " " right (east) " II 34+60 
:ili , 55 " " n left (west) " " 34+GO 

Dept · 1S to Bedroc k 

Th e app roximate der t h s to b .Jdrock below t he shot poi nts are: 

P. , 14 feet F, 12 feet .h..(>,. , 7 feet 
A I 14 " G, 15 n BB , 13 " .. , 
B, 7 n 

G '' 15 " CC, 12 " 
B ', 7 " :0 , 9 " DD, 12 " 
c, 11 " H ', 9 " E"' 17 " -.JI 

D, 13 " I, 12 " F'F , 13 " 
D I' 13 " J, 12 " GG , 15 " 
t; , 12 " K, 10 " HP. , 22 n 

E I, 12 " L, 19 " 
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Geolotie Interpretation of Seismic Data 

The geolngic sections alaog the seismic traverses as interpreted from 

the surface geology and the seismic data are ahown on sheets 1, 2, ~. and 4. 

the sections ahow an irreg.ular bedrock surface that varies from about 4 to 

23 feet in depth. Although the bedrock surface is indicated on the sections 

by smooth curves, it is probable that many more small ridges, benches or 

knOb& are present, some of which may be at altitudes markedly above thoae 

represented by the smooth boundar~y lines. The bedrock surface along· the 

lang reconnaissance lines was too near the surface of' the ground to yield 

sufficient points on the time-travel plot for the accurate determination 

of the till velocities. Hence, the depths to bedrock at shot points A, B, 

c, D, E, F, G, H, I, J and K, were calcul&ted using a 350Q-foot per second 

till velocity, the velocity obtained when the shorter lines ot the detailed 

8 urvey were run. For this reason these depths at.y be somewhat shallower 

than indicated. Th~ depth value at FF may be either 12 or 16 feet; the 

sn:aller values are ahOIJiln on the sectiCil· Likewise the depth value GG rrAy 

be either 14 or 16 feet; the small values in this case also are shown on 

the section. 
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