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gator to locate such reference points as cliff or dune lines
and high tide lines which can be used as indicators of coast-
al changes. Photographs provide an advantage over maps and
charts in that they are taken more often than maps are revised.
The main purpose of this investigation is to determine
the pattern and rate of shoreline changés on Nantucket. This
was accomplished by studying the results of historical sur-
veys from the late 1800's through the early 1900's and by
preparing overlays of sequential aerial photographs from
1938 to 1970. Photography was available for the years 1938,
1951, 1961, and 1970, giving roughly ten year intervals be-
tween aerial photographs. The aerial .photographs used in
this study were of various scales, so in order to produce
overlays it was necessary to compare the photographs at the

same scale. The Bausch and Lomb Zoom Transfer Scope was

used to optically enlarge and superimpose the image of a
smaller scale photograph onto a larger scale base photo-
graph. This instrument also incorporates an anamorphic sys-
tem which allows compensation for such geometric anomalies
in the photograph as tilt, relief, earth curvature, lens
distortion or film shrinkage. Nantucket's shoreline is pri-
marily composed of cliffs or large dunes so the cliff line
and dune line were used in preparing the overlays in most
instances. Where these lines were absent the high tide line
was employed. Measurements were then made from these over-

lays and the subsequent data interpreted and analyzed. A
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73
EAST JETTY TO GREAT POINT
Accretion rates as high as 750 m2/yr (2.5 m/yr) for
dune line segment 173.against the eastern jetty on Coatue
decreased and reversed to an erosion rate of 350 mz/yr for
dune line segment 177. This was followed by a decrease and
reversal of erosion rates to show accretion rates of approx-

imately 150 m2

(0.5 m/yr) for dune line segments 181-185 in
the center of the Coatue shoreline. Due to a slight trend
toward erosion in 1938-1951, dune line segments 190-192
showed erosion rates of approximately 200 m2/yr, but gener-
ally the remainder of Coatue Beach (dune line segments 186-
198) was stable throughout the 32 years. Dune line seg-
ments 202-206 on Coskata had a trend toward increasing ac-
cretion rates northward towards Great Point ranging from
150 m2/yr (0.5 m/yr) up to 450 mz/yr (1.5 m/yr).

Despite erosion in both 1951-1961 and 1961-1970 the
net trend of the spit connecting Great Point (high tide line
segments 207-210) was toward accretion rates of between 400
and 800 m2/yr (1.3-2.6 m/yr) with most of this accretion
being due to high accretion rates in 1938-1951. The spit
on the west side of Great Point (high tide line segments
211-216) had the highest accretion rate (2,300 m2/yr), de-
creasing northward to only 700 m2/yr for high tide line
segment 216.

The section of high tide shoreline from Great Point
south and west along Coatue.Beach has a very smooth slight-

ly concave-seaward outline. This would suggest steady

































Total Shoreline Changes (mz)

High Tide Line Segments
1938-1951

-21,508
19,365
-18,926
‘180590
-17,428
'161783
-4,128
-3,870
-k, 515
-7,095
-2,580

-16 881
~12.336
-1,948
649
11,037
25,113
43,500
70,121
38,436
-14, 543
-16,436
-13, 556

-3, 229

-14,852

-13,561
-7,361
2,970
9,299
-13,055
-15,666
-17,415
'150927
-13,708
-16,035
-15,367
-20,713

1951-1961

-10,973
-13,555
-10,328
b » 725

-3|870
-4,515
'30870

-258

-10,388
29,866
-28, 827
-15,322
30,515
35,060
23,373

7,791
-11,687
-33,761
28, ko

-6#9
-3,636

-1, 292
-3, V435
-14 360
-14 360
-10, 444
'131708
-13,917
-8,018
-4 009
-5,880

1961-1970

-5,680
~7,230
-516

-u » 309
) U5o
-10,320
-12, 384
=12, 0#9
=7,740
-2,838
10, 648
18 179
38,955
by, 149
23, 1633
-28,567
-28 567
-21,295
'79791
857
7,272
7,272
7,142
~649
-30795
7,749
8,834
16,790
852
3,229
10,977
5,166
2,583
-1, .306
-2, 611

-1, ,306
~-6 528
82b
688






Table II

Mean Annual Shoreline Changes (mz/yr)

1938-1951
1 -u10.3
2 -621.6
3 -1,442.3
L ~1,889.9
11 -920,1
12 '?3305
13 -73305
-410,3
15 -348,2
16 -298.4
17 -298.4
18 -198,9
19 -124,3
20 -62,2
21-34 -
35 -321.4
38 -346.1
37 -
38 -
39 -
L0 -173.1
41 -27801
42 -129.8
43 -9902
Ly -
45 -
44 -
47 -
48 -
71 -
72 '34906
73 ‘59903
74 -665,2
75 "69902
76 -95809
77 -1,198.6
78 -849,0
79 '58803
80 -72101
81 -1,221.5
82 -671.9

Cliff Line Segments

1951-1961

- =663,6
-1,978.#
-1,740,2
-1.06017
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1961-1970

-646.5
-1|59u.6
-1,52605
-1,202,2

-127.6

-25.5
-289.3
-297.8
-289.3
-289-3
-238.2
-272.2

‘51.1

-135.3
-287.6
-228.3
-407.9
-325-9
‘120.1

-814,7
-683,5
-60194
-820.1
-888,4
'11298'5
-1,025,2
-1'366.8
-1.18307
-71702
-1,321,2
-582.4
- 7108

86
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Mean Annual Shoreline Changes (mz/&r)

1938-1951

-16405
'35908

-1,001.0
"'38101
-250,2

‘?105
-296,0
-480,5
"339 06
-286.,0
-136.0
-203.0
"136 [} 0
-253.8

ES&
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WOV WERO

N E R ONW
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Cliff Line Segments

1951-1961

-294.5
-220.1

-71.3
"1’"6 . 7
-122.3
-195,7
-138.9
"277. 8

-3;;7 [ 3

Dune Line Segments

-135.8
-407.4
"40?0”
-1350 8
-475.3
-203.7

-683.5
-820.1

1961-1970

-122.3
-455-9
'97-9
64,5
-24k 6
-513.7
"179.4
-171.3
‘163 .Ll-
-138.9

88






Mean Annual Shoreline Changes (mz/&r)

High Tide Line Segments
1938-1951

-1,654,.5
-1.489.5
‘13455-8
-1,430.0
-1.34006

-1'29100

"‘3170 5
-297.7
-351.9
-3hs 4
-1980 5

-1,298.5
-9#8.9
'14909

49.9
849,0
1,931.8
3,386.2
5,293.9
2,956.6

-1,118,7

-1,264.3

-1'042.8

-248.4
-1,14205
-1.04312

-566,2

228, 5

713.3
-1,004,2
-1|205.1
-1n33906
-1,223.6
-1,054.5
-1,233.5
"1,18201
-1n59313

1951-1961

-1.,155.1
-1'462.8
-1,087,2

-497.4

4074
~475.3
-4070#

-27.2

-1009305
-3,143.8

1961-1970

’597-9
-761 [ 1
‘54-3

90



Mean Annual Shoreline Changes (mz/yr)
High Tide Line Segments

1938-1951 1951-1961 1961-1970
136 -616.8 1,969.3 -1,756.9
137 -349.5 1:12503 '3.30209
148 76943 1,238.0 56145
149 1,128.4 2,021,.3 491.3
150 307.7 934.8 322,8
151 - - -
202 - 192.5 -
203 - 508,7 -
2014' - : 68705 -
205 60.3 550,0 -
206 1,055.1 137.5 550.0
207 1,692.1 -915.8 184,2
208 2,311.14 -1,078.0 -
209 2,“’11.5 -1.402.5 "35909
210 2,276.9 -110.0 -365.8
211 1,674,0 1,237.5 2,475.5
212 1,523.3 3,231.3 2,475.5
213 2,130,2 36.6 1,443,8
214 823.9 -1,581,3 412.5
215 134,6 -1,581.3 852,5
216 - . - 2.31505



Table III
Composite Annual Shoreline Changes (mz/&r)
Cliff Line Segments

:
f
8
y

:
g
2
;
E

¢

1 -555.6 71 -284.1 126 -912.6
2 -1,313.3 72 -320.6 127 -883.5
3 '1'55508 73 -486.9 128 -1.22&.3
b -1,439.6 74 -615,2 129 -1,502.2
11 -373.9 75 -496 .8 130 -1,562,5%
. 12 -335.9 76 -964,3 131 -1,562,5*%
2 13 -305,6 77 =-1,014.5 132 -1,562,5%
; 14 -252,6 78 -858.6 133 -1,403.7
15 -229.9 79 -673.2 134 -730,.3
16 -207.1 80 -905.3 135 -346.3
! 17 -20701 81 "90903 136 -521.6
19 -131.3 8 -568.3 138 ?476.7
¢ 20 -40 QL" 8 -677 . 2 139 -
i 21 - 85 -648,3 140 -
E 22 - 86 -704.4 141 -
‘ 23 - 8? -652 .3 142 -66 . 8
b 24 - 88 -725.3 143 -146,2
§ 25 - 89 -59300 . 1"’4 -
. 26 - 90 -573.9 145 -726,2
27 - 91 -502.1 146 -391,.8
( 28 - 92 ~466.,3 - 147 -217.8
29 - 93 -122,0 152 -%0,9
30 - 102 “411.4 153 -101.7
31 - 103 -549,9 154  -290,.5
32 - 104 -701.7 155 -292.9
33 - 105 -571.2 156 -225,1
34 - 106 -577.7 157 -222,8
35 -130,6 107 -469.1 158 -192,2
36 -140.6 108 -571.1 159 -137 7
37 - 109 -2&7.3 160 2,5
Eo 38 - 110 -448,8 161 -96 5
‘ 39 -40,2 111 -571.1 162 -226,8 .

Lo -110,5 112 ~856.7 163

, 41 -198.3 113 -883.7 164 -
g 42 -120, 119 -1,113.3 165 -
4 -161,.4 - 120 -1,150.7 166 -
b -96,8 121 -1,183.0 167 -

bs ~35.7 122 -1,134,1 168
' - 123 -1,134.1 169

48 -2B1.9 125 -1.030.3

*egtimate of composite annual change for breached
segments



Composite Annual Shoreline Changes (mz/&r)

-280.0
-161.3
-249,9
-282,2
-201.6
-282,2
-18104
-120.9
~564,4
-811.5
‘89207
-852.1
97 .4
178.5
k52,9
923.6
1,244.9
1,095.6
1,156.5
1,148,4
913.0
-121.7
195.8
311.4
206,0
-386.1

'1919205
‘1'25407
-930.3
-728,6
-544 .6
-524,5
-384,.6
-463,6
586 4
-516.8
-456,2
~241,9
-88,7
332.8
243,5
284.0
-48,7
-125. 8

Dune Line Segments

98

99
100
101
114
115
116
117
118
148
149
150
151
170
171
172
173
174
175
176
177
178
179
180
181
182

High

64
65
66
67
68
69
70
ok
95
96
97
" 98

99

100
101
102
114
115
116

-34.9
252.9
105.4
-1,033.8
-1,033.8
'95807
"1.' 081 [ 1
-1,074,6
639.0
1,285.3

Tide Line

748.8
1,020.9
1,322,8
1,164,6

-231.3
-1'10806
"'1 p33’+02

242,2

276.1

k23,8

-437.5
-32209

113.0

213.9

264,0

43345

-856.7
-1,01909
-870.6

183
184
185
186
187
188
189
190
191

192

193
194
195
- 196
197
198
199
200
201
202
203
204
205
206

Segments

133
134
135
136
137
148
149
150
202
203
204
205
206
207
208
209
210
211
212

150-8
150.8
142.9

1

[ury

~J
AV B A |

L * [ ]

o\ oo\n

-18
-10

[ O TR T N N I Y I e }

169.0
2735
236,.8
138.8
b54.7

'19558-7
-1,064,5
-809.9
‘187-5

5
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Composite Annual Shoreline Changes (mz/yr)
High Tide Line Segments

62 223,2 117 -966,9 213 1,402,686
63 kog,.8 118 -1,067.3 214 -12,3
215 -161.7
216 687.4

94



Objects
Fileld
Measurements

g
3

A a 220

b 205
Ba 150

o

360
385
141
187
330

c 198

da 307
E a 112

)
o p o N

b 270

Average scales 1:11,867

Table IV

Accuracy of Photogrammetric Technique

Calculated
Ground
Area

&)
]
N

22,330
54,000
shk,285

59,560

30, 240

Measurements

Linear
Photo

Scale
(RF)

1:11,933
1:11,882
1:11,688
1:111,771
1:11,937
1:11,832
1:12,136
1:11,891
1:111,940
1:12,039
1:11,686
1:11,868

Measured
Photo Area

S
[ 73]
2
142]

2.33

5.6?

5.50

6.00

3.25

Calculated
Ground
Area
(#sQ's)

g
=3
™

22,789

55,458

53,795

58,686

31,788

95

Areal
Variation

2,06%

2,70%

0.90%

1.47%

5.12%
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