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T'ra. 3. Shoreline changes 1846-1886 at Wasque Point and Norton Point. From surveys by

H. L. Whiting (1887).

ceded a distance of 146 m in the 40-yr
period covered by Whiting's survey. Beach
retreat at Wasque Point showed a maxi-
mum of 117 m.

The 1846 shoreline (Fig. 3) is shown by
dotted lines superimposed on the 1886

shoreline and illustrates the general beach
retreat mentioned by both Whiting and
Shaler. The interval covered by Whiting’s
survey included two western openings, one
of which (1886) Prof. Whiting observed
following its formation in a January storm.
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fall of 1954 a succession of major hurri-
canes swept Martha’s Vineyard, producing
widespread destruction and loss of both
ships and property. The two most violent
of these storms (Carol and Edna) were in-
strumental in effecting the most recent
western opening into Katama Bay, as well
as creating an opening into Pocha Pond on
the NE side of Wasque Point.

Hurricane Edna struck on Tuesday, 31
August 1954, producing widespread flooding
in many parts of the Island. Sand dunes,
which had grown to a height of more than
6 m along much of South Beach including
Norton Point were destroyed, leaving a
broad narrow lowland, wvulnerable to
breaching by storm tides. The author had
the unique opportunity of witnessing the
breakthrough of the beach during the late
afternoon of 31 August 1954. As noted by
‘Whiting for the opening of 1886, the whole
beach was “a breaker” with driving onshore
winds from the ESE. The crest of the storm
tide had passed, and the tide on thc occan
side of Norton Point was falling. Flood
conditions still prevailed in Katama Bay,
however, with the waters of Herring Brook
under the bridge near Mattakesett Bay
within 30 em of the road surface. Visibility
was sufficient to see that about 1000 m
down Norton Point, seas were dashing over
the crest of the divide between Katama
Bay and the ocean. The waves were not
washing into Katama Bay, but were dis-
sipating into the sand well downslope on
the Katama side of the beach. Rough esti-
mates of elevation differences at this time
record that the height of Katama Bay
waters was at least 1.5 m below the crest
of the beach divide, and the “average”
water level on the ocean side was at least
3 m below the divide. At this time, the
beach was about 150-250 m wide. On walk-
ing down the Katama side of the beach to
observe the action of the waves (field notes
indicate no anticipation of a breakthrough
at this time), T observed a small “fault
cliff” in the sand as T approached the area
where the waves were washing furthest to-
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ward Katama Bay. A wave had just passed,
almost reaching Kalama Bay water, and
I stepped out onto the “drop block” of
sand, a vertical searp less than 10 em high
extended more than 30 m transversely
across the beach. Field notes record a dis-
tinet sense of fright as I sank in “quick”
sand up to my knees. Recovering solid
ground, I stayed near the “cliff” edge and
watched as successive waves struck further
toward Katama Bay, widening and deepen-
ing the “graben” T had originally observed.
Within 30 min, a steady succession of
waves approached, reached, and extended
into Katama Bay. As each wave receded,
the level of the beach fell more, until within
1 hr of my arrival at the scene, it became
apparent that a new opening was in the
making, as waters of Katama Bay were fol-
lowing the recedence of waves from the
Atlantic side of the beach. At this point,
losing track of both time and the responsi-
bility to keep accurate notes, I observed the
waters of Katama Bay follow retreating
ocean waves, and effect a complete breach
of the beach. A stream, at first no more
than 2-4 m wide and not more than 30 cm
deep flowed seaward from Katama Bay,
but rapidly widened and deepened to pro-
duce a sand cliff near where I stood, 2-3 m
high and a channel at least 50 m across.
As water began to pour seaward from
Katama Bay, the effect on the ocean side
of the beach was spectacular, to say the
least. Where the receding waters of Katama
Bay met the storm waves on the ocean side,
a maelstrom resulted, with spray being
thrown high into the air both alongshore
and offshore of the new opening.

Within 2 hr of the first breach of the
beach by ocean waves, the new opening was
almost 300 m wide, and water was boiling
seaward from Katama Bay. The following
morning, under clear skies and bright sun,
the opening looked as if it had always been
there, and the tide was flowing quietly into
the Bay from the ocean.

Figure 4 clearly indicates the rate of
eastward migration of Norton Point. The
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TABLE 1

Historicar Recorp oF OpeNiNGs iNTo Katama Barx

W. E.
Date Souree opening  opening Remarks
1724 Southack (1694 survey) — X Scale makes reliability
doubtful
1776 Des Barres map X Plane table survey
1795 Benj. Smith, Edgartown town — X Shown at extreme E. tip of
survey Wasque
1830 H. Grape, Edgartown town — X Shown E. of 1846 opening
survey near Wasque shore
1846 H. L. Whiting, USCGS — X
1856 H. L. Whiting, USCGS X X
1860 Unid. hydrographic chart X X Chart fragment in files Dukes
Co. Historical Society
1871 H. L. Whiting, USCGS — — No opening
1873 Dredged eastern opening Not successful closed before
completion
1886 H. L. Whiting, USCGS L
1887 USGS 15’ topographic X X
1802 Geo. W. Eldridge X X No sources, souvenir map
1897 USACE Edgartown report X
1901 Chart no. 45 Edgartown X (iives soundings at M.L.W.
Harbor, Geo. W. Eldridge
1915 USACE Edgartown report —— - No opening
1917 USCGS Chart no. 46 Edgar- — X
town Harbor
1919 USACE report — — Opening attempted
1921 USACE report X Dug opening, successful
1924 USACE report — X Migrated to Chappaquiddick
shore
1934 USACE report — — No opening
1938 Air photo GSF5-176/178 X X Flown Nov. 1938 following
hurricane
1942 USGS 15’ topographic map — X Near Wasque shore
1944 Air photo USCGS C-2340 — X
1048 Air photo USCGS J-965 — X Near Wasque shore
1951 Air photo USCGS - X
J-4714/4730
1955 Air photo USGS 4 — Also shows opening inio
W-5069/5070 Pocha Pond
1958 USCGS chart no. 346 X —
1963 USCGS chart no. 261 — X
1969 Air photo USGS VCIQ - -
1-27/29
1970 Air photo USDA DPO-111- — -—
10/11
1972 Field observation (J.G.O. 111) — -
1974

Field observation (J.G.O. IIT)

western tip of the opening (Norton Point
proper) moved nearly 2 km eastward
in the period 1938-1954, an average rate of
approximately 107 m/yr. Rate of migration
of the point, and eventual closure of the

eastern opening is similar for the 1954
opening in both distance and duration.
Table 1 lists available dates, sources, and
seaward openings of Katama Bay. Whit-
ing's 1871 survey indicated that there was
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found less than 1.5-2.0 m above mean sea
level, and some distance inland (100-300
m).

Similarly, on the northwest coast of Mar-
tha’s Vineyard, a red maple (Acer rubrum)
stump was recovered in 1.2 m of water
(below M.H.T.) which dated 370 % 105 yr
BP (OWU-334, Ogden and Hay, 1973).
This stump was also rooted in mineral soil,
which decreases the probability of delevel-
ing by autocompaction as suggested by
Kaye and Barghoorn (1964). There are no
coastal red maple swamps at present in the
vieinity since this species (4. rubrum) is
quite intolerant of salt. Tt is not unreason-
able to infer that sea levels were at least
1.5 m lower when this tree died. Since the
tree is approximately 20 m offshore at the
present time, it is also apparenl thal the
shoreline was many meters fo the north of
its present position.

While the evidence reviewed above is not
conclusive, it does indieate that shorelines
in the area of Martha’sVineyard have been
unstable for more than the past 500 yr, and
that in addition to shoreline erosion, rising
sea levels have also played a part in the
shaping of the shoreline.

SUMMARY AND CONCLUSIONS

Evidence from old surveys, topographic
maps, coastal charts, aerial photographs,
and field observations document more than
190 yr of shoreline changes in the vicinity
of Wasque Point on the southeastern coast
of the island of Martha’s Vincyard, Massa-
chusetts (41°25* N, 70°35 W).

Comparison of the shoreline mapped by
Des Barres (1777) in 1776 with the 1969
shoreline indicates a total shoreline refreat
of more than 880 m, an average rate of 4.6
m/vr. Detailed surveys during the period
1846-1881 were made by Whiting (1887)
and showed a beach retreat of 125 m in 40
vr, an average rate of 3.1 m/yr. During the
period 1951-1969, portions of the shoreline
showed a consistent retreat ranging from
2.5 m to 4.7 m/yr.

CIliff retreat at Wasque Point is docu-
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mented from aerial photographs and field
observations and shows a total loss of more
than 213 m in the period 1948-1969. The
average rate of 10 m/yr for this 2l-yr
period must rank as one of the most vigor-
ous rates of coastal erosion anywhere the
sea is attacking a headland of more than
10 m elevation.

Vigorous longshore currents (up to 1.2
mps) have a predominantly easterly set
and are competent to remove the sand to
the much more vigorous Muskeget Channel
waters to the east where currents to 2.2 inps
are common. The sands are then dispersed
into the shoal waters E of Martha’s Vine-
vard. Ai infrequent intervals, the conflu-
ence of the easterly flowing coastal currents
and the predominantly north-south cur-
rents of Muskeget Channel produce Skiff's
Island. The last recorded appearance of
this island was in 1938, when it was re-
ported to have been approximately 2 ha in
extent and 9 m high. Within historic times
it is reported to have developed sufficient
beach grass and salt hay to have pastured
sheep. The island was subsequently reduced
to a tidal shoal by a series of hurricanes
that swept this area between 1938 and 1955.

The development of a western opening
into Katama Bay from the sea and subse-
quent eastern migration around the tip of
Wasque Point is documented for 18356,
1886, 193R8, and 1955. In cach ecase, the
western opening oceurred in approximately
the same portion of Norton Beach, and the
rate of closure is approximately the same
in each instance. Based on 1955-1969 aerial
photographs, the opening averages 150-500
m in width and requires 10-15 vr to move
3.5 km to close around the promontory of
Wasque Point.

There has been no opening into Katama
Bay since 1969, and there can be little
doubt, on the basis of past experience, that
a new opening will occur within a few years
somewhere east of the mouth of Mailake-
sett Bay.

With the exception of oceasional transi-
tory openings made by man in the Ponds






