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NEWBURYPORT, MASSACHUSETTS 

By Robert W. Simpson and Wallace A. Bothner 

Several large faults of regional tectonic significance circle 

around Boston and disappear offshore at Plum Island south of Newburyport, 

Massachusetts (Castle and others, 1976; Barosh and others, 1977). The 

traces of these faults are, in places, well defined by aeromagnetic 

anomalies (Harwood and Zietz, 1977), The purpose of this traverse was to 

get a close look at the magnetic signatures of these faults on the ground 

before attempting to trace them offshore using ship-towed magnetometer. 

Figure 1 shows the location of an 8-mile (12-km)-long, north-south 

magnetometer traverse along the shore of Plum Island, Massachusetts. The 

faults shown in figure 1 were taken from Barosh and others (1977) and from 

Shride (1976), who located them from mapped geology and aeromagnetic anomalies. 

Plum Island lies in the Newburyport East and Ipswich, Massachusetts, 

7.5-minute quadrangles. The profile was made on Monday, September 18, 

1978, between 12:00 p.m. and 5:30 p.m.; it followed the shoreline from the 

jetty at the north end of the Island to the southern boundary of the Parker 

River National Wildlife refuge, staying within 50 ft (15 m) of the high 

water line for that day. Distances were taped and paced for the first mile; 

they were paced thereafter with an accuracy of 2 percent or better, estimated 

by comparing paced distances with landmarks on the topographic maps. 
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A portable proton precession Geometries--1/ magnetometer (model G816, 

serial number 605) belonging to the University of New Hampshire Geology 

Department was used. Values of the field recorded in figure 2 are the 

total field intensity values read Irlow la,..cd-rJArmomt .P3tc.xy inn feet cln.5 m) 

(50 feet (15.2 m) where values changed rapidly). Initial stations near 

the jetty were reoccupied at the end of the traverse, and drift was 

observed to be less than 20 gammas. Values recorded are listed in table 1. 

The anomalies beginning at 39,600 feet appear to be caused in part 

by highly magnetic boulders lying on the beach and enclosed in glacial 

drift at the top of the beach. 
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Table l.--Distances and magnetic ff_eld intensity for traverse. 
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557o). 
55741. 

34000. 
3n1cu. 
34204. 
34300. 
34350. 
34400. 
3144514. 
34500. 
3165u. 
311600. 
30050. 

6.419 
6.456 
b..17 
0.400 
4.506 
o.515 
6.525 
6.515 
4.554 

6.563 

1033. 
10.04. 
10.09. 
10.s5. 
1047u. 
1048'4. 
10500. 
1051u. 
1 1531. 
10556. 
1n541. 

/ 554,3. 
55513. 

554 1 0. 

56140. 
5oP5A. 
56358. 
56151. 

e321J. 
21500. 
23565. 

4.375 
4.395 
4..13 
4.1432 

7041. 
7071. 
7102. 
7132. 

S5/540. 
55030. 
5583A. 

2910u. 
29200. 
293nv. 
29400. 

5.511 
5.550 
5.519 
5.5615 

8670. 
8900. 
8931. 
0961. 

55797. 
5822. 
554141. 
5513.64. 

311100. 
3n/50. 
34L+00. 
34850. 

0.572 
6.541 
6.591 
0.600 

1CS7/. 
10502. 
100"/. 
1Co2e. 

Sor-46. 
50643. 
S070. 
50.50. 

2304. 

.4..51 
4.47v 
4.449 

7163. 
7193. 
7224. 

55°36. 
55035. 
55451, 

2"500. 
20600. 
29/00. 

5.50/ 
5.046 
5.o?5 

8.492. 
9022. 
9053. 

55Pt,5. 
5,.01/5. 

34900. 
34950. 
35400. 

6.410 
6.419 
6.629 

10o30. 
10o55. 
1066d. 

56833. 
54742. 
50669. 

2'''1v. 
23401).
24unu. 

4.506 
4.52/ 
4.545 

7255. 
7285. 
7315. 

55820. 
55824. 
55810. 

29000. 
20900. 
30000. 

5.644 
5.063 
5.68e 

9983. 
9115. 
9144. 

551150. 
55015. 
55807. 

35(6v. 
35100. 
35150. 

6.030 
0.640 
6.65/ 

10603. 
1060o. 
10714. 

56641. 
56647. 
So7‘2. 

• 

Table 1.--(Continued) 



feet miles meters gammas feet miles meters gammas 

39200. 
35450. 
353'1 4). 
35350. 

6.oh1 
6.0o 
6.0,1 0 
0.695 

10129. 
10/114. 
10/59. 
10775. 

56P0?. 
50A4A. 
96900. 
50946. 

39900. 
40000. 
40100. 
40400. 

/.591 
7.576 
7.595 
7.014 

1216e. 
12192. 
124?2. 
12253. 

50231. 
901bh. 
5o137. 
cb097. 

3:400. 
354Sv. 
35500. 
.59550. 

6./05 
o./14 
b./PS 
6.733 

107'70. 
101105. 
10024. 
10836. 

Si143. 
5/70P. 
5/326. 
57261. 

40300. 
40400. 
40500. 
40594. 

7.613 
/.692 
7.00 
7.040 

1?8A3. 
12314. 
12344. 
17360. 

SOS?. 
55947. 
55924. 
56012. 

3560U. o./42 1 0651. 5713?. 40600. 7.6A9 1?375. 50/1. 
390SO. 
3C/0v. 
35750. 
3,h6v. 

6./5e 
0./h1 
0./71 
b./110 

1od6b. 
Mll. 
1oh9/. 
10,12. 

Suq25. 
56726. 
SoCoR. 
56640. 

4069u. 
40/0u. 
40/90. 
40000. 

7.6°9 
7.i 6 
1.1111 
7.777 

123"o. 
1?405. 
12421. 
1741o. 

90052. 
'st,n56. 
9/P36. 
57391. 

35650. 
3S900. 
354St, 
36000. 
36450. 

6./90 
0./94 
6.609 
6.01d 
b.o26 

10"?/. 
10942. 
1099d. 
10973. 
109Pn. 

50361. 

5o244. 
56142. 
50147. 

lindro. 
40900. 
40950. 
41000. 
41050. 

7./1/ 
7./40 
7.750 
7./65 
7.775 

17451. 
174h0. 
12411e. 
1249/. 
12512. 

5/340. 
5/061. 
50g09. 
56501. 
56441. 

36100. 
31154. 
31.200. 

b.b3/ 
6.114/ 
6.65o 

11003. 
11u19. 
11034. 

50113. 
SoPoo. 
50065. 

3625v. 6.066 110119. 50006. 
36300. 6.675 11064. 5037. 
36390. 6.014 11079. co036. 
3A4nu. 6.694 11095. 5042. 
36490. 6.90 3 1111u. 5047. 
36500. 6.913 11175. 5o039. 
36000. 
36/0v. 

6.911 
6..91 

11156. 
111 46. 

55Q90. 
ss95p. 

,j 
36000. 
3k46v. 

o.'7(. 
6.907 

'lel 1. 
11267. 

y.091. 
5511 53. 

37000. /.0011 11278. C5,1 45. 
37100. 
37 61), 

7.v?/ 
7.045 

1130d. 
11319. 

5")Aull. 
557117. 

37.0u. 
37404. 

70064 
I.ORS 

11369. 
11400. 

557 / 1 . 
55701. 

375(10. 1.102 11430. 55705. 
37000. 1.1?1 1141.ti. 9560'. 
37/00. 7.160 114ni. 551171. 
37.360. 7.154 115?!. YJoel. 
37,,00. 
311 0(0.
pkinu. 

7.176 
7.19/ 
7.210 

11554. 
115Ae. 
11013. 

55941, 
50047. 
56208. 

3PeOu. 7.435 11643. 56140. 
3R)00. 
311 000. 
31..m4. 
3P6nV. 
34 /04. 
3Pnov. 

7.454 
1.473 
7.2'74 
/.311 
7.31u 
7.34d 

1104. 
11/04. 
11135. 
11/h$. 
11/90. 
116?6. 

%coin. 
5o711. 
Sol/I. 
soS9S. 
5040. 
coa41. 

pool/. 
3r,u0v. 
30100. 
39400. 

7.3h/ 
/.3Po 
/.405 
1.424 

11897. 
1168/. 
1191n. 
1194d. 

563117. 
96333. 
96290. 
50257. 

39500. 7.443 11979. 56?42. 
3941v. 1.462 12009. 50730. 
3460e. 
3000, 

7.481 
7.540 

17040. 
1200. 

50[5. 
co7lo. 

3q/n0. 7.519 17101. 56716. 
390v. 7.53d 1?131. 56247. 

Table l.--(Continued) 
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