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Geolozic Interpretetion of Seismic Date
Relocation Route 1 Cut, Stations 25=36
Ballard mstatve
in Topsfield, liasse.
by
James E. Maynard, Geolozist, U. S. Geological Survey
and

Rev. Daniel Linehan, S. J., Seismologist, Vieston College

Genera%_statement

This investigation was undertaken to determine the surface and subsurface
conditions betweon stations 25 and 36 of the proposed relocation of the
nevwburyport Turnpike, Route 1, Topsfield, lMass. Reconnaissence seismic work
was performed at the site in September 1549. Because that work showed bedrock
near the surface over an extensive area where a deep cut was to be made, @
more detailed program of seismic work was performed in September, October and
ilovember 1949. This report comprises all of the selsmic work performed at
the site. It was done as part of a cooporative project of the Massachusetts

Department of Public Wworks and the United States Geolozical Survey.

Surface Geolozy

At this location the base~line from south to north traverses the steep
face of an escarpment that faces Nicols Brook, and then gradually rises across
She uplands to a point near the crest of a flat till hill. The confizuration
of the land over much of the location is irregular with small knobs and

depressionse The surface formation over most of the area is fine wind=blown



sand from a few inches to several feet in thicknesse Thnis material is under=-
1ain by sendy to clayey till in some places containing nany small angular
fragments of rock. lledium to large boulders occur at only a few places on
the surface of the grounde Some of the small depressions contain stratified
sand, and are probebly small kettles. Only ore exposure of bedrock was
jocated close to the roadsite. This is an exposure of coarse pink granite
occurring from 12 to .2 feet west of the base-line between stations 29+12

and 29+30. The surface geology of the surrounding area, however, Suggests
that most of the site is underlain by melsnite (& dark=-colored rock similar
in texture to granite)s. That bedrock is relatively shallow over most of

this site is suggested by the general configuration of the land, the presence
of many small anguler fragments of melanite and granite in the till, end the

sharce somewnat stunted vegetationm.

Seismic Traversses

The plan of the seismic traverses is shown on sheet 1.
Nineteen seismic traverses were made at this locetion. The length of

eacn of these traverses is:

A-B', 330 feet AR=CC, 220 feet
3=C, 330 " 33-DD, 220 "
A'-J, 330 " cC-DD, 110 -
p-z', 330 " CC-EE, 220 "
Z=7, 330 " DD~-FF, 220 N
D'-%, 33 * EE-FF, 110 "
4y'-G, 330 " EE-GG, 220 "
I-H, 330 " FF=-iH, 220 "
G*-L, 330 " GG-IH, 110 "
AA-BB, 110 "



The shot points for each of the traverses were located &s follows:

A, station 31480
A, % 31+85

B, " 28+55

BY, . 28+50

C, . 25+25

D, 80 feet to the right (east) of station 32+13
D', 80 n n n n n n n 32+18
E, 80 * ® w w WM m 28480
E', 80 " " nm m moom M 28485
Fp 80 n n n n n ”n L 25+50
G, 50 " nm m Jeft (west) " . 32+15
G, 50 n n n n n n n 32+10
H, 50 n n n n L] n n 28"’80
H |’ 50 n n n " n " n 28"'85
I, 50 " n " n n n " 254.50
J, station 35+15

K, 80 feet to the right (east) " . 35+50
L, 50 " ™ ¥ Jeft (west) " " 35+40
AR, 55 "™ ™ " right (east) " " 28+00
3B, 55 ™ " " left (west) " " 28+00
cC, 55 ™ "™ " risht (east) " " 30+20
DD, 55 " " " 1left (west) " "  30+20
EE, 55 "™ " " right (east) " " 32+40
FF, 55 " "™ " left (west) "™ " 32440
GG, 55 "™ ™ "™ right (east) " " 34+60
3H, 55 " " " left (west) " " 34+60

Dept'is to Bedrock

The approximate depths to b.drock below the shot points are:

b, 14 feet F, 12 feet Al, T feet
A, 14 " G, 16 n BB, 13 "
B, 7 L G', 15 " cc, 12 "
BY, 7 " d, 9 " DD, 12 n
C, 11 b ', 9 " EE, 17 u
D» 13 - I, 12 L FF, 13 "
D', 13 n Jd, 12 i 5G, 156 "
B, 12 L K, 10 = HH, 22 "
E', 12 W L, 19 L



Geologic Interpretation of Seismic Data

The geologic sections alang the seismic traverses as interpreted from
the surface geology and the seismic date are shown on sheets 1, 2, 3, and 4.
rhe sections show an irregular bedrock surfeace that varies from about 4 to
23 feet in depth. Although the bedrock surface is indicated on the sectioms
by smooth ocurves, it is probable that many more small ridges, benches or
ynobs are present, some of which may be at altitudes markedly above those
represented by the smooth boundary lines. The bedrook surface along the
long reconraissance lines was too near the surfece of the ground to yleld
sufficient poirnts on the time-travel plot for the acocurate 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 calculated using a 3500=-foot per second
till velocity, the velocity obteined when the shorter lines of the detailed
survey were run. For this reason these depths may be somewhat shallower
than indicated. The depth value at FF may be either 12 or 16 feet; the
sreller values are shown on the section. Likewise the depth value GG may
be either 14 or 1€ feet; the small values in this case alsoc are shown on

the section.



0.
el
HHQ ?
35
33
£F J)E'L
o
G 0
31
C2
oD
30
29 .
g e
8
B
s Jas
L (e o)
Bed- 4>
P'C:l 27
26

oF
@
25

/\,.____"\_;'_______,———————"_‘~~__.__,~—_——-—
e Bedrocx oc 35000 “*/se: Deo: . - v - ’ {4 . ” I -
40 + . e - . " .
: 7 a ” s .
AA B8 C L = & 3
b 1 ~ - . .
[ [
6C e & B
oy L 20 20 s doa | T I oL 0 s _
E/\ ,//—Lj_‘g(‘ngi ’———-// ’_‘/_________4
| T
!
| | |
83 . 180 ac | & 3o 50 3
} Begrock V, §500- O It /sec | Bearock Vv, 65C0-18 Ledrock v, BOOC-19000 It /sec 7sUe 29 ‘b se
: |
| | 1
ERCSS SRS SESSmE——— 7, | 80 +— - 3D S a &
INTERPRETATIVE GEOLDGIC SECTIONS AIONG SFISM
TOPSFIELD ROUTE N7J |
S e ——— = 1
PLAN OF TRAVERSES RELOCATION RTE | CUT STAS. 25-36
ALE L INTa 100 FEET 49

Numbers refer to DPW stations on boselines

TRAVERGES




@™

-

1t ssec

52000 11 /s¢

Hedrock

|
> = T - 14
e e T ¥, 3500 #t ssec
R RS0 — —_—— e — — — —.
Bedrock V. 16000 #1 /se Hear.ca
5 420 43 ‘

m
<m

23000 11 ssec

S ALONG St

NTERPRETAT'VE GEOLOGIZ SECTION
— 2o = . |

TOPSFIELD

1

RELOCATION RTE.I GUT STAS 25-36

PLAN OF TRAVERSES
5 cit "
: W N
fae R o' =
% v g Wk oEd Wi
| s




16 160
B - e ¥ T500 T1SBE . o s oo ™ o e N — ] a0
o~ —_——— e —— e ——
8c 80
Bedroch v, WIOC- 600 1* <ac
5 90
g A4
Y VT
160
ersection .
S1a 29 10 30 o Sta 3 —3 -ii
- ———— | e —
[,
129 —_———
s TV, 3500 #1 ssec — =N e
— — — —
89
Becrock b, 10000 -3600C 11, ar
a0 g g “iE
R a0 100 600 655 560

PLAN OF TRAVERSES

o . e
- —_
< R
E—— - S ——
- b,
i i S—
— =
-
80 ~ -
Becroo |, 00 5 r sec
nterecrion rreese
CEFF ;
32
—
4 S~ —

v, i2000-9¢

Begroca

S P S P
INTERPRETATIVE GEOLOG!L ALONG 5ESM RAVERSE
T T T
R a N |

TOPSFIELD

RELOCATION RTE | CUT STAS. 25-36




’ “
X " L B
GVEY
! HH
N~ -
Intersection farer
AaB8
e // [ _ B T o
ot 500 11/58C__ et - — — g
ec
Radrock v, 1/000-16000 ft /e~ Begrock V, 10000 350 4
|
a9 i
0 200 300 330 335 Lo} £ (o
S L
160 ~ 0
/ section intersection
inrer. ~
TR Hﬁ‘u(;
T v, 35C  frssec T
2 —— T T ——
S T
Bearock v, 2000-24000 11/ ¢
d 1 i T T . 4
667 700 800 300 995
INTERPRETATIVE GE N 5M A
TOPSFIELD FhuTt NO |

PLAN OF TRAVERSES RELOCATION RTE | CUT STAS. 25-36

&0 ? . JaWMES £ MArNAR




	1
	2
	3
	4
	5
	6
	7
	8
	9

