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ABSTRACT

The shore and shoreline processes were investi-
gated in the vicinity of Matunuck Point, Rhode Island
during 1973 -~ 1974, sStudies of the beach foreshore and
nearshore included topography and topocgraphic changes;
wave conditions and wave refraction: surface and bcttom
nearshore currents; sediment grain size and composition;
and nearshore bedforms.

In the swash zone, beach drift resulted from re-
fracted waves breaking on the shore and wind driven cur-
rents, Moreover McMaster's (1960) beach nodal zone
originated in response to refracticn of dominant southeast
swell, On the beach foreshore wvariation in wave climate
caused periods of accretion and erosion which did not
necegsarily follow the summer-winter seasons.

A nearshore nodal zone, characteriz=d by a gravelly
carnd, was discovered abou£ 3/4 miles west of Matunuck
Point immediately seaward of the beach nodal zone in
water depths down to at least -12 feet, The ncdal zone
is believed te result from a topographic controlled
n2arshore circulation pattern. An eastward turning
gyre, produced by the direction of wave induced currents
Auring the northwest flecoding tide, was observed just

west of Matunuck Paint. Rurther west the flow was
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INTRODUCTION

The southwest shore of Rhode Island consists of 24
miles cf continuous beaches fronting Block Island Sound,
Most of theze beaches are barrier-connected headlands
behind which are salt and brackish pends (Fig, 1).

McMaster (1960) studied the heavy mineral distri-
bution on these beaches and inferred the net directicns of
sediment movement along the beach foreshore (Fig, 1l).
He helieved that a nodal zone, an area or region where
sedinment moves in divergent directions, exists between
Matunuck Point and Caxd Ponds Inlet (Fig, 2). However
ne mechanism was offered to account for the westward
beach drift west of this nodal zone orxr the eastern move-
rent east of the zcne,

Therefora, this investigation was undertaken <o
(1) datsrmine the net sediment patierns on the beach
foreshore and immediate nearshore between Matunuck Point
and Card ¥ronds Inlet, with smphasis on the means by
which zedinent is supplied and dispersed to the beaches
in the area, zand (2) test the significance of the nodal
zone located just west of Matunuck Point,

The investigation involved six phasez of study,
Sediment grain-sire distrikrutions were determined to
infer nast sediment dispersal patterns in the area;

current velocities and Adirections wera measured to sce
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if velocities near the botitain are great enough to move

the sediment present and also to infer the direction in
whiéh movement occurs. The beach and nsarshore topography
was mapped to determine if a net gain or loss of sediment
occurs above or below the mean low water line, and near-
shore bed forms were mappeG teo determine their relationship
to the direction of sediment movement. Wave refraction
analysis through hindcasting of weather data and personal
observation was performed tc determine the energy expended
on the beach by the larger storm waves relative to the
average conditions found at other times during the year,
and the resulting directions and relative magnitudes of
nearshore currents along the shore, Hydraulic equivalence
of the heavy to light minerals also was studied to infer
net beach and nearshore sediment movement and relative
distance the sediments have been transported from their
source, Whereas one of these methods will not by itself
completely define the processes at work, viewing all
methods in conjunction should provide an understanding

of such a dynamic zone as the beach-nearshore system,

Geoloay
Bedrock: Three basic rock types are found in
Rhode Island. Pennsylvanian and Pre-Pennsylvanian igne-
ous and metamorphic rocks underlie the western portion

of the state, whereas Narragansett Baszin Pennsylvanian
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metasedimentary rocks cccur beneath the western shore of
Narragansett Bay, The bedrock underlying the area of
study is the Narragansett Pier Granite, a Post-Pennsyl-
vanian igneous.rock,

surficial: Pleistocene glacial till and outwash
overlies much of the bedrock of Rhode Island, Two basic
tills have been recognized: a light till derived from
the New England Upland crystaline rocks and present at
wWatch Hill, and a dark till originating from the Narra-
gansett Basin rocks that crops out at Matunuck Point,
A line running approximately north from Matunuck Point
separates these tills (Kaye, 1960), The mineralogic differ-
ences between these two tills allowed McMaster {1960) to
infer the drift directions along the shore, The light
till coﬁtains a high proportion of amphiboles whereas
the dark till has abundant garnet and black opadues,

he beaches in the vicinity of Matunuck Point
consist of a thin veneer of sand, ranging from two inches
to over two feet in thicknessg, overlying a coarsa gravelly
substrate of outwash deposit (XKaye, 1960). This coarse
layer is scwetimes exposed during winter storms and at
times during the zummer after cocastal storms, particularly
during the hurricane season cf August and September.

Beach slopes yvange from £ to 11 degrees and beach

widths range from 100 to 180 feet measured from mean



low water o the dunes, The beaches east of the nodal
zone have seawalls and rock revetments at their furthest
landward limits, and those west of the zone are bounded
by dunes at their choreward extremitv,

The nearshore of the study area lies between the
drowned headlands of Matunuck Point and Green Hill,
The shoal seaward of Matunuck Point is a bouldery pave-
ment that extends 1/2 mile offshore to 30 fest of water,
while Nebraska Shoals adjoining Green Hill extends 1 1/4
miles seaward hefore a depth of 30 feet is attained.
Between thesza headland extensions the bottom consists
of boulders, cobble ard sand,

Shoraline Changes and Processes: No evidence

exists of a higher Quaternaxy sea level stand than at
precent. Either sea level has never been higher eustat-
ically than now, or érustal subhgsidence has equaled or
exceeded the limit of a higher sea level stand (Kaye,
1960)., Lower stands of sea levzal during the Pleistocene
have produced shorelines near the outer limits of the
concinentil sheif (Flint, 1971). With the last deglac-
iation, subssequeni sea level rise reworkad the glacial
gsedirnents until the shoreline configuration of today

zppearsd {(Kaye, 1960),



Shoreline recession seems to ke the dominant process
alenyg the scutkharn Rnode Isiand coast (Kaye, 1950; U,.S,
Peach Erosion Beard, 1950)., Beaches have encroached
upon the over-ridden salt marsh, lagoonal, and outwash

deposits to the nerth (Dilloun, 1970). The bhouldery

pavement coff Matunuck Point represents former low hills

-~

he

>F

ot

blation moraine corplex having been leveled to

o

just below sza lavel by wave attack (Kaye, 19260).

Prior to coustruction of the dbreakwaters cf the
Harbor cf Refuge from 1391 - 1914 iittoral drift moved
zediment westward from Point Judith to Matunuck Point
and acoretion occured along that stretch of shoreline
(i'.S. Beach Erosion Board, 1950), During and after con-
struction severe ercsion had taken place at Matunuck Peint
{(U.5, Beach Erosion Roard, 1950), Sand is now being
trangported eastward with accumulation on th2 western side
of the Jerusalem breskwaterx Offshore contours show a
slight regression westward of Matunuck Poiut and sevare
regressicn eastward of Matunuck Point (U.S. Army Corps
of Engineers, 19857),

Waves and Currents

Waves: Unrestricked fetch occurs toward the cast-

-~
’

gouthaast -~ southescutheast. A fetch of only 25 milee
lies toward the southwest, Bleock Island is located §

miles to the south and shelters the study area from direct



southerly Atlantic swell (Raytheon, 1975)., Significant
wave height is less than 1,5 feet 77.6% of the time
froﬁ April to September 1974 and lower than 3 feet
96.2% of the time (Raytheon, 1975)., Average wave
periods are 6 to 10 seconds but no data are available
as to direction, A previous compilation of wave char-
acteristics for the Rhode Island coast indicates that
predominant swell is from the east and southeast, as
are the more severe storms (U,S. Beach Erosion Board,
1950) . wave enexrgy of the southeast and east-southeast
waves is 70 percent greater than energy of the south

and southwest waves (U,S, Army, 1957),.

Tidal Currents: Surface tidal currents flood
into Block Island Sound toward the west-northwest
(316° T) and ebb to the east or east-southeast (90°-
100° T) with speeds as high as 52 cm/sec but averaging
26 cm/sec, Bottom tidal currents flcod toward the west
(270° T) and ebb toward the southeast (130° T) with
speeds as high as 31 cm/sec and averaging 21 cm/sec
(Pirst, 1972),

Tidal currents are oscillatory east - west at
depths less than 18 feet but become rotary offshore,
The westward flocod currents have higher speeds and longer
durations than the eastwaxrd ebb tides during the lunar

cycle's neap tides. However at spring tides, current
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Sand Content: The distribution of sand is shown

in Figure 9., Coarse sand (0.50 £ to 2,00 #) was found
close to shore near Matunuck Point, fining toward the
west and in an offshore direction, tunder all conditions,
when the beach was building (Figs. 9C and 9D)
fining occurred both east and west, offshore, of a
position located about 1/2 mile west of Matunuck Point,
Beach sand also fined east and west of that position.

Silt and Clay Content: No clay was present in

the region of study during the sampling time., Silt was
found only in the samples taken farthest west and off-
shore during pre-storm sampling (Fig. 10A), Other sampl-
ing times showed little silt content, Those sample
locations containing silt are indicated on Figures 10RB,
11 A and 11B, Contours could not be drawn due to a lack
of sufficient data points. An apparent trend does exist,
however, with silt content increasing toward the west,

Hydraulic Equivalence

The hydraulic equivalence of the heavy minerals to
the light minerals of selected nearshore samples were
measured to determine the relative distance of the
samples from their source, and thereby transport dir-
ection, The samples chosen were from the subaqueous
segments of the profiles of October 19, 1973 and April

14, 1974 (within 100 to 200 feet of the shoreline).
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the delta value, a measure of distance of transport from
the source area (Lowright, 1973), decreases slightly in
a Qestward direction from Matunuck Point (Figs., 12 and 13),

The decrease was not very marked probably due to
the relatively short distance over which samples were
taken, There was, however, one high delta value from the
April 14, 1974 samples. The sample was located approxi-
mately 100 feet offshore a2nd one mile west of Matunuck
Point. Raw data from the hydraulic equivalence are in
Appendix. C,

Nearshore Circulation

‘Maximum and minimum nearshore current velocities
in the study area are given in Table I and Figuze 14,
It can be seen from these data that with the wind oppoé-
ing the tide, a two-layer flow is developed, with the
surface currents traveling in the direction of the wind
and the near-bottom currents moving in the direction of
the tide, When wind and tide coincide, a one-layer flow
develops.

As depicted in Figure 14B and C, when the wind
opposes the tide, a flood tide with southwest winds
has greater near-bottom velocity than a flood tide with
southeast winds (Table I), Also, an ebb tide with south-

east winds is stronger than an ebb tide with southwest



TABLE I

Maximum and Minimum Nearshore Current Velocities

Recorded in Area Between Mid-Tide

Line and 12 Foot Depth Contour

(to correspond with Figure 14)

A

Eastward Ebbing Tide, West tc Southwest Wind

Browning Beach

Carpenters Beach

Matunuck Beach

Surface
61,0 cm/sec
15.24 cm/sec
45,7 cm/sec
15,24 cm/sec
31.cm/sec

12,7 ecm/sec

B

Near-Bottom

12 cm/sec
7 cm/sec
11 cm/sec
4.5 cm/sec
15 cm/sec

4.5 cm/sec

Westward Flooding Tide, West to Southwest Wind

Browning Beach

Carpenters Beach

Matunuck Beach

surface
59 cm/sec
20.32 cm/sec
31,5 cm/sec
17.8 cm/sec
48,26 cm/sec

22.86 cm/sec

Near-Bottom

28 cm/sec
20 cm/sec
22 cm/sec
21 cm/sec
35 cm/sec

11 cm/sec

30



TABLE I
continued’
c

Eastward Ebbing Tide,. Southeast and. Southerly Winds

Surface Near-Bottom

€,% cm/sec- 15 cm/sec
Browning Beach

24,13 cm/sec 7 cm/sec

61 cm/sec 9 cm/sec
Carpenters Beach . _

30.48 cm/sec. 7 cm/sec

I5.24 cm/sec 10 cm/sec
Matunuck Beach

14,90 cm/sec: 6 cm/sec

D

Westward Flooding Tide, Southeast and Southerly Winds

_ Surface Near-Bottom

64.3 cm/sec 12 cm/sec
Browning Beach

30.48 cm/sec 8 cm/sec

39,6 cm/sec 17 cm/sec
Carpenters Beach

27.43 cm/sec 113, cm/sec

24,13 cm/sec 19 cm/sec

Matunuck Beach
15.24 cm/sec. 15 cm/sec



Fig, 12, Hydraulic equivalence of selected
pre-storm samples, 10-19-73
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winds, Apparently, an opposing surface current tends
to increase the near-bottom current velocities (Fig.
14 B and C; Table I B and C),

when the direction of the wind and tide coincide,
velocities are greatest at the surface and decrease
near the bottom (Fig. 14 A and D; Table I A and D).
Also to be noted here, bottom currents are greater with
a flood tide than with an ebb tide, following the
relative magnitudes of the tidal velocities as depicted
in Figure 3,

West of Matunuck Point observed current directions
become more complex, With ebb flow, bottom currents
are directed offshore (Fig. 14 A and C) following local
bathymetry, while surface currents flow onshore west of
Matunuck Point (Fig, 14C),. Under flood conditions and
southwest winds surface currents form a gyre west of
Matunuck Point (Fig. 14B), and a similar gyre is deve-
loped under flood flow and southeast winds (Fig. 14D).

Bedforms

Bedforms were monitored to determine changes with
season or sea conditions. The results are shown in
Figure 15 and 16, Nomenclature is defined in Table II,

Orientaticn of the structures was controlled by
the dominant forces at work., During periods cf quiescence

(low-energy waves), orientation of ripple crests approached
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TABLE II
Definitions of Sedimentary Structures

(From the University of Massachusetts

Coastal Research Group, 19569)

Ripples: Asymmetric bed forms formed by unidirectional
flow, wavelength less than two feet,
Large Scale Ripples: Between one and two foot wave-
lengths.*

Megaripples: Larger than two foot wavelengths,*®

Planar Beds: Flat surface upon which parallel laminations

are deposited,

*author's subdivision
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nearly perpendicular to the direction of tidal currents

in the outer nearshore, and perpendicular to wave approach
inshore., Storm conditions, however, seemed to cancel

out any tidal induced orientation, and alignment was
parallel to the approaching storm swells,

In the area of sample locations 3, 4, and 5 (Fig. 4)
westerly facing caternary ripples (triangularly shaped)
were found under non-storm conditions. Their presence
was observed during periods of low waves (<1,5 feet)
and flood tide, Formation of ripples have been ascribed
to areas of shallow water or increasing currents (Allen,
1958), or to littoral currents (Shepard, 1973).

Also in this zone, large ripples were seen to be
welding themselves to the beach step. These were travel-
ing in a westerly direction while winds were from the
southwest and beach drift was to the east,

Non-Storm Conditions: Non-storm or conditions of
wave quiescence (Fig. 15) developed three distinct
bedform zones in the nearshore, The zone farthest sea-
ward of the breakers consisted of asymmetric ripples
oriented obligquely to the beach, with heights of 1 to
2 inches (in fine sand), wavelengths (crest to crest
measurement) of 4 to 5 inches, and ripple lengths

(measured along ripple crest) of 12 to 15 feet. The
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next zone shoreward contained asymmetric ripples of
similar wavelength, but ripple length along crests was
shortened and height reduced. Crest orientation approach-
ed normality to wave direction, The zone immediately
seaward of the breaker zone had a planar bed on which
small ripples formed between surges when fine sand was
present, Where coarse sand was found, large-scale ripples
developed,

The exception to this sequence occurred in the
coarse sand and gravel near Matunuck Point., Because
this coarse material extended further seaward here théﬁ
elsewhere, the outermost nearshore bedform zone merged
shoreward to become large-scale ripples and mega-ripples
on which small ripples migrated up the stoss side., These
forms then transformed into mega-ripples near the beach
step.

Storm Conditions: Under storm conditions only

two bedform zones were found in the nearshore. The zone
further seaward contained ripples with wavelengths of

3 inches and heights of 1/2 inch merging to ripples with
the same wavelength and heights of 1/4 inch. Rippie
lengths could not be determined due to visibility diffi-
culties under the turbulent sea conditions. Ripple

orientation was parallel to approaching wave crests,



The next zone shoreward was a planar bed that
remained planar between surges, This occurred in fine
and coarse sand,

Beach and Nearshore Profiles

Beach Profiles: Six stations were monitored
between October 19, 1973 and June 4, 1974, These sta-
tions were at sample locations 2, 3, 4, 5, 6, and 7
(Fig. 4)., Profiles are shown in Figures 17 through 20,

A general segquence of seasonal changes among 5
of the 6 beach profiles is expressed as a gentle slope
in October, a cutting back and steepening of the beach
during the winter, and a return to a more gentle slope
again in summer. An exception to these responses is
found in profile 7 (Fig, 20) located just west of Matu-
nuck Point., Here the beach was found to build out
during the winter and retreat over the summer,

In spring and summer the beach grows seaward by
removal of sediment from higher on the beach and from
the nearshore and deposition of this material on the
lower foreshore., It should be noted that the beach
step of profile 5 moved seaward very little over the
February - October period yet the beach lost the most
material of all the beaches profiled. This indicates

the material from the upper foreshore does not remain

41
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in the vicinity of the step for very long, being trans-
ported further offshore or to the beaches east and west
of the profile aresa,

Nearshore Profiles: Nearshore segments of the pro-

files revealed very little change in most of the tran-
sections., The general trend was toward accretion of the
nearshore zone in a westerly direction (Profiles 2 and
3), with no detectable change in profile 7, More
accretion occurred in profiles 2 and 3 than 5 and 6,

Accuracy and precision of depth'measurement on
the nearshore segments of these profiles are judged to
be half a foot at best. This would seem to indicate
even less change than the profiles show, Because of
this, the nearshore sections were not used to support
any conclusions of the study.,

wave Refraction Data

Compiled weather data can be found in Appendix E,.
The prevailing winds are from the southwest, occurring
37% of the time., Average speed is between 8 and 12 mph.

Refraction diagrams were constructed for waves
from the southwest with a period of 6 seconds and from
the southeast with a period of 10 seconds, These period
waves were determined from hindcasting nomograms of the

U.S. Army Coastal Engineering Research Center (196§6),

46



¥hile l0-second waves may appear to be unusual for the
area, such period waves have been recorded regularly
by researchers working 1.7 nautical miles east of the
study area (First, 1972), and 6.25 miles west of the
area (Raytheon, 1975),

It should also be noted here that the weather data
were compiled from an inland station located approxi-
mately 30 miles north of the study area, The wind speeds
recorded typically are less than those observed on the
south shore due to friction over land (Miller, 1971),
so any wave data compiled from these records can be
considered as a conservative estimate for those actu-
ally occurring in the area.

with waves approaching from the southwest with
6-second periods, there is a zone of concentrated energy
at Matunuck Beach (vicinity of stake 5), and more
refraction west than east of that location (Fig., 21).
The increased refraction results in less of a component
of littoral drift west of Matunuck Beach than east of
it. The greater refraction is caused by Nebraska Shoals,

Southeast waves with 10-second periods result in
a iarger component of littoral drift west of Matunuck
Beach than east of Matunuck Beach (Fig. 22). These

diagrams indicate that the Nebraska Shoals west of Matu-

nuck Beach controls the resulting beach drift on the foreshore.

-
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Tidal currents in the area average 26 cm/sec
flood and 21 cm/sec ebb (First, 1972), but in water
less than 18 feet these velocities decrease (Raytheon,
1975). A higher speed and longer duration of the west-
ward flood tide over the eastward ebb occurs at all
times except on spring tides., The existence of such an
asymmetry (Eulerian Asymmetry) has been shown to cause
a net transport of sediment in the direction of peak
velocity (Krank, 1972).

The predominant swell, the inequality of tidal
~ pulse and the residual bottom drift results in an
observed net westward sediment transport for most of fhe
study area, :

About 3/4 of a mile west of Matunuck Point, immed-
iately seaward of the beach nodallzone, a clockwise
nearshore gyre is shown to develop during flood (U,S,
Coast and Geodetic Survey, 1941; Fig. 14B and D; Fig, 23
and 24), This gyre is believed to be strengthened by
the superimposed refraction of southeast swells around
Matunuck Point which results in an eastward or negli-
gible westward flowing nearshore current, The gyre
appears to be a bifurcation of the flood tidal currents,
Westerly moving currents west of the gyre are a continu-
ation of those developad by flood tide and predominant

southeast swell.
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This circulation pattern is presumed to transport
nearshore bed sediment eastward east of a newly defined
nearshore nodal zone, Also southwest swell is refracted
more over Nebraska Shoals (located west of this nodal
zone) than east of the shoals causing little eastward
sediment movement west of the nodal zone but considerable
eastward sediment transport east of the nodal zone (Fig.
14), This condition, dlong with ebb flow, further
reinforces the transport initiated under southeast swell
, and a flooding tide east of the nodal zone. Currents
available to produce this sediment transport are shown
in Figure 14B and D,

Orientation and shape of the bedforms confirm the
transport pattern in part (Fig, 15). Small scale bed-
forms are aligned parallel to the crests of the pre-
dominant southeast swell and perpendicular to flood
currents, and indicate a westward and onshore oblique
sediment movement. Landward migration results from
refraction of swells around Matunuck Point and is
best shown under storm conditions (Fig., 16) when south-
east swell dominates,

In the nearshore, large ripples moving westward
under a flood tide have been seen to weld themselves to
the stép 3/4 miles west of Matunuck Point, Winds at

the time were from the southwest as were the waves.



Hence bedload movement beyond the beach step can be
contrary to the surface currents and waves (Fig, 14B),
Moreover it is possible that net transport of nearshore
material can be opposite to the direction of beach
drift, Migrating ripples were not seen to weld them-
selves to the step east of the nodal zone indicating
either conditions do not encourage formation of such
ripples or transport is not westward east of the zone
because of the circulation.

Figure 10A showed an elongated band of positively
skewed sediments located 1 1/4 miles west of Matunuck
Point., According to the criteria suggested by Mother-
sill (1969) these fine skewed sediments may define a
bar or sand wave trending obliquely to the shore, and
probably indicating diagonal movement to the west,

Rips, usually associated with bar movement (Sonu, 1968),
were seen to occur in the area at other times during the
year implying the periodic appearance of these bedforms,

Figures 5, 7, and 8 show a gravelly-sand about
1/2 miles west of Matunuck Point, with coarse to fine
sand on either side. During the year sand sized sedi-
ment is supplied to'the nearshore nodal zone from the
nearshore. This gravelly-sand may indicate active
winnowing of the sand sized sediment from the area

and subsequent transport west and/or east, The extent
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of the gravel zone fluctuates with differing amounts

of sediment supply (Fig. 7 and 8) to the nearshore zone,
Greater movement is revealed westward than eastward as
seen in comparing the gradients in Figures 7 and 8.

This coarse sediment is maintained only under calm sea
conditions (<3 feet), as during storm (Fig, 6) the entire
step is gravel,

To determine if sufficient energy was available
to transport the sediment size present, short term
velocities were measured over half-hour periods and
wave induced currents computed (Table I, III, and
Appendix D). These data were then used in conjunction
with the work of Sternberg (1971) to determine if the
velocities measured could cause transport of the sedi-
ment sizes present.

Good correlation was obtained by Sternberg in
comparing his field data with the experimental data of
Allen (1965) and Inman (1963). Sternberg's velocities
between 30 and 52 cm/sec for initiation of movement are
within the error bands of Allens 35 - 50 cm/sec and
Inman's 32 - 50 cm/sec values (measured one meter above
bed) for general sediment motion (Sternberg, 1971).

Although these velocities were not recorded near
the bottom, computed wave-induced current data indicate

the attainment of these velocities in the study area,



Distance from Shore

Shoreward Component
Velocity (cm/sec)

Distance from shore

Shoreward Component

Velocity (cm/sec)

Distance from Shore

Shoreward Component

Velocity (cm/sec)

TABLE IIX

Computed wWave-Induced Currents
(Corresponds to Appendix D)

Mild Waves (1.5 feet in height)

in Feet 10 45 120 185

of
48,16 34,75 27.13 22,86

Intermediate wWwaves (1.5 - 3 feet in height)

in Feet 10 45 120 185

of
140,82 81.38 66,45 64,31

{(Local Storm Waves (>3 feet in height)

in reet 10 45 120 185

of
281,64 95,10 93.88 82,60

220

21,03

220

60,35

220

84,43
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Lowright (1973)., The decrease in the delta value to
the west does then indicate a net transport to the west.

Net Dispersal Pattern: A model for net sediment

dispersal in the total beach-nearshore system is shown

in Figure 23, The determining factors of this net pattern
are: the close proximity of the plunge point and step

to the beach, the predominant swell direction, the
intensity and duration of the tidal currents, and

wind driven currents.

The location of the step and plunge point close to
shore allows material entrained in the backwash to be
introduced into the nearshore circulaticn pattern opera-
ting just seaward of the step (personal observation),
Therefore, even if beach drift at a given time is east-
ward (Fig, 25), net nearshcre sediment transport can be
westward, via nearshore currents in response to refracted
waves and tidal direction, This process has been seen
operating when rips formed and their seaward head travel-
ed westward while beach drift was eastward, Figure 26
depicts movements with directions of beach drift and
tidal currents coinciding, Due to the lesser intensity
and duration of the ebb flow, less material is trans-
ported then, than under flood conditions.

With westerly beach drift, due to predcminant

swell and westward flowing flood tide, all sediment



NODAL ZONE

SWASH ZONE (ifi/////
MOVEMENT\_/

LONGSHORE MOVEMENT

GRAIN MOVEMENT UNDER FLOOD TIDE

WITH SOUTHWESTERLY WINDS
0 ’5100

L 1
FEET

Fig. 25. Depicts hypothetical movement of one grain

with beach and nearshore transport in opposing directions.

19
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west of the beach nodal zone moves westward, East of
the nodal zone material in the nearshore is moved east-
ward by a gyre set up in the lee of the point (U,S. Coast
and Geodetic Survey, 1941; personal observation of
drifters; and conversation with local fishermen). This
process is also enhanced by the lesser amount of energy
expended on the beach by southeasterly waves (Fig. 22),
allowing more influence by the tidal currents and gyre

at that point. |

This pattern of sediment movement results in a
net beach sediment distribution as suggested by McMaster
(1960). The nodal zone, located 3/4 miles west of
Matunuck Point (Fig. 24) is a feature not only of the
beach but also of the immediate nearshore zone (less than
12 feet of water) and is produced in response to long-
term sediment movement,

Thus sediment moved off the beach foreshore by
erosion east of the beach-nearshore nodal zone during
flood tide is transported westward by nearshore currents
(Fig. 24 and 25)., During ebb tide, these sediments
probably move eastward around Matunuck Point and are
deposited againét the permeable Jerusalem Breakwater
(Fig. 23 and 26; McMaster, 1960). Trask (1955) has
shown through tracer studies that active sediment by-

passing does occur around headlands provided water depth






does not exceed 30 feet, This situation exists off
Matunuck Point, and the process can account for the sand

presently being deposited at the breakwater,

Seasonal Changes In Beach Profiles

A cycle of accretion and erosion is evident on
the beaches within the study area. A gross seasonal
summer-winter cycle as reported by Bascom (1964) and a
shorter duration storm cycle that occurs during the
summer cycle and is in response to local coastal storms
in the area exist. During the storm cycle the beaches
take on a profile similar to the winter profile of the
same beaches,

Winter-Summer Cycle: The most marked change in

the profile data between winter and summer is the retreat
of the step shoreward and a subsequent steepening of the
beach face during winter storms., Steepening is due to
the addition of material high on the beach face by
storm waves, and removal of material from the lower
beach face,

During fair weather scme of the upper, storm-
built portion of the beach face is removed and deposited
at the step. This is accomplished by the cutting of a

scarp, calving of the material, and its redistribution
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down the beach face by swash and backwash to be later
transported along the shore by nearshore currents.,

In general, fair weather conditionsg during spring
and summer months, barring storms, appare;tly produces
the standard summer profile of Bascom (1964) with a
gentle beach-face slope,

Storm Cycle: The storm cycle is best exemplified
by the April profile in Figures 17 through 20, This
profile is not as steep as the February profile, yet
it is steeper than the June profiles and represents
an intermediate profile between the winter and summer
profiles, Duration of ccastal storms during the spring
and summer is two or three days at most, Hurricanes
occurring during August and September have a longer

duraticn, but they are not local storms,

Build-Up Near Matunuck Point: Profile 7 (Fig. 20)

is interesfing in that this beach acts in the reverse of
the other beaches in the study region. The cycle here

is a building out during the winter and a retreating
during summer. .This can be e#ﬁlained by suggesting that
the large volume of material carried eastward by short-
duration, high-intensity southwesterly storms is deposi-
ted on the weather side of the point in quanfities greater
than can be removed by seaward currents in the area

(Fig. 14). During fair weather, when less material is



transported eastward along the beach because of smaller
waves and the resulting decrease in energy material
impounded on the western side of Matunuck Point is taken

offshore by the local nearshore currents,
Source

The source area for the beaches in the region of
study probably contains till from the Narragansett
Basin ice.‘ This premise is based on the high percentage
of garnet and black opaques found in the heavy mineral
splits of the samples selected for the hydraulic egui-
valence study.

Because the net nearshore transport is westward,
the source must be east of the study region. This limits
the area for the source to Matunuck Point, the offshore
of Point Judith, or off the mouth of Narragansett Bay
where possibly low hills of the Harbor Hill (Charles-

town) Moraine or the Ronkonkoma Moraine exist,
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CONCLUSIONS

In the vicinity of Matunuck Point, shoreline processes

at work on the beach foreshore and in the nearshore
zone are generally similar to those processes opera-
ting along the shore in other areas,

Beach sediment transport results from refracted
waves breaking on the shore and wind driven currents
in the swash zone,

McMaster's (i9§0) beach nodal zone is formed and
maintained by refraction of dcminant swell,

The beaches undergo a cycle of accfetion and erosion
in response to wave conditiéns. Beach building
occurs during fair weather with erosion taking place
in storms., The cycle does not necessarily follow
the summer-winter seasons,

In the nearshore, tidal currents superimposed

on wave induced currents are the primary agents by
which sediment is transported along this moderate
energy shoreline,

A nearshore nodal zone exists about 3/4 miles west
of Matunuck Point, immediately seaward of the beach
nodal zone in water depths down to at least =12
feet, This zone is developed and sustained by a

topographic controlled nearshore circulation pattern.



9.

N

Just west of Matunuck Point an eastward turning gyre
(clockwise) is produced by the direction of wave
induced currents during the northwestward flooding
tide, Further west, the flow is westward due to the
relatively unrefracted predominant southeast waves
linked with the westward flooding tide,

Within the nodal zone, grain size distribution indi-
cates that winnowing may take place with sediment
transport east and west as a result of the circula-
tion pattern.

Westward movement of nearshore sediment beyond the
nodal zone is confirmed by the orientation of near-
shore bedforms and hydraulic equivalence trend.
Source materials for this stretch of shoreline are
probably derived from the headlands of Matunuck
Point and Point Judith during storms, and possibly
from Nebraska Shoals located off Green Hill., This
is based on the abundance of garnets and black
opaques present in the heavy mineral splits of the
samples and the presence of similar assemblages in
the sediment deposited by the Narragansett Basin
ice, Hydraulic equivalence also indicates source
to be to the east as the delta value becomes more
negative to the west indicating a westward trans-

port of sediment.

)]
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A Review of Grain size parameters
After R.L. Folk, 1963

The graphic parameters obtained from the sieve and

pipette analysis data are: The Graphic Mean (Mz). Accord-
ing to Folk, this is the best graphic measure for deter-
mining overall size as it approaches closely the mean when
computed by moment methods. The computation is:

M, = (B1g + 5o = Fg4)/3-

The Inclusive Graphic Standard Deviation, (0;) was

used to compute the degree of sorting of the samples,

This formula,

Pgq = %16 * P95 = %5

4 6.6
was used because it takes in 90% of the distribution,
giving a better "overall measure of sorting." The verbal
scale used is also that of Folk.
y under .35@ very well sorted
«35 - ,508 well sorted

+«50 - ,71¢F moderately well sorted

71

1.0% moderately sorted
1.0 - 2,04 poorly sorted
2,0 - 4,09 very poorly sorted

over 4.,0f extremely poorly sorted

70
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Skewness, or the measure of asymmetry was computed

using Folk's Inclusive Graphic Skewness (SKI). Again, this

measure was used because it covers 90% of the curve, and,

according to Folk, most skewness occurs in the "tails"™
of the curves, This justifies its use over that of Inmann's
where only 68% of the curve is used, Symmetrical curves
have a skewness of 0,00. An excess of fine material would
give a positive skewness, an excess of course material would
give negative skewness. Folk's verbal scale for skewness
is given below,
SKI +1.00 to +.30 strongly fine-skewed

+.3C to +.10 fine-skewed

+.10 to -.10 near-symmetrical

-.10 to -.30 coarse-skewed

=-,30 to -1.00 strongly coarse-skewed

The peakedness or Kurtosis "measures the ratio be-

tween the sorting in the 'tails’ of the curfe and the sorting
in the central portion.® Normal curves have a Xurtosis of
K, = 1.00, Excessively peaked curves (leptokurtic) have a

G

Kb of less than 1,00, The verbal limits are given below,












SIZE
2
-2,00
-1.75
-1,50
-1,.25
-1,00
-0,75
-0,50
-0,25
0,00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2,00
2,25
2,50
2,75
3.00
3.25
3.50
3.75
4,00
4,25
4,50
4,75
M, (9)
cfi(ﬂ)
% Gravel
% silt

Pre=Storm

SAMPLE

NUMBER

1 400 (%) 2 =15 (%) 2 =10 (%)
0.00 0.00 6.89
0.00 0.00 9,34
0.00 0.00 10,47
0.00 0.00 8.00
0.00 0.00 4,89
0,00 0.08 2,55
0.00 0.40 3.11
0.00 1.66 4.39
0.00 3.09 4,49
0,00 5.52 6.13
0.00 8.05 7.69
0.00 10.80 8.67
0.08 13.10 9.17
0.11 15.89 6.02
0.88 12.62 4,02
1.07 11.75 1.46
2,69 8.08 1,12
5.03 4.15 0.75
8.28 2,59 0.44

10,21 1.39 0.28
18.26 0,48 0,12
22,36 0.14 0.01
15.64 0.13 0,00
6.80 0.07 0.00
4,30 0.00 0.00
3.20 0.00 0.00
1,09 0.00 0.00
0.00 0.00 0,00
2,99 1.10 -0.35
0.56 0.68 1.21
0.00 0.00 39,59
4.29 0.00 0,00

75

2 50 (%)
0,00
0.00
0,00
0.00
0.00
0.00
0,00
0.00
0,00
0.00
0.00
0,00
0.00
0.15
0.11
0,13
0,33
0.54
1.40
4,06
8.64

11.15

27,17

14,68

11,25

10,20

10,13
0.06
3.53
0.54
0.00

20,39



SIZE

-2

-1,25
-1,00
-0,75
80,50
-0,25
0.00
0.25
0,50
0.75
1,00
1.25
1,50
1,75
2,00
2,25
2.50
2.75
3,00
3.25
3/50
3.75
4,00
4,25
M, (7)
PR
% Gravel
% silt

Pre-Storm
SAMPLE NUMBER
2 100 (%) 2 300 (%) 2 410 (%) 2 525 (%)
0.00 0.01 0.00 0.00
0.00 0.08 0.00 0.00
0.00 0.10 0,00 0.00
0,00 0.21 0.00 0.00
0.00 0.28 0.02 0.15
0.00 0.11 0.01 0.05
0.00 0.10 0.05 0.05
0.05 0,12 0.06 0.11
0.05 0.12 0.08 0.16
0.08 0.19 0.15 0.26
0.12 0.28 0.20 0.52
0.14 0.32 0.24 0.52
0.21 0.44 0.33 0.64
0.46 0.95 0.65 0.95
0.70 1.26 1.05 1.26
2,09 3,02 2.89 2,71
4,99 6.45 5,76 6.00
10,15 12.91 12.19 10,95
14,82 13,93 15,50 16.15
32,95 29.38 31,75 30.38
15,96 13,82 14.25 13.69
9,55 9.55 8.71 9.05
7.68 6.37 6.12 6.40
3.11 3.29 3,30 3,29
0.45 0.51 0.47 0.50
0.00 0,09 0.00 0.00
0.05 6.37 6.11 6.40
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SIZE
-2
=3.50
-3.00
-2,75
-2,50
-2.25
-2,00
-1,75
-1,50
-1.25
~1.00
-0,75
-0,50
-0,25
.00
0.25
0,50
0.75
1300
1,25
1.50
1.75
2,00
2,25
2,50
2.75
3,60

Pre-Storm

SAMPLE

2 600 (%) 4 -10 (%)
0,C0 0.00
0.00 0.60
0.00 0.00
0,00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0,00
0.00 0.00
0,00 0,00
0.08 0,05
0.04 0,02
C.07 0,05
0,09 0.11
0.11 0,27
C.1l9 0.79
0.20 2,32
0.21 3,01
0.28 5.76
0.45 8.42
0,58 9,68
0,70 16.36
4,79 18,94

12.96 18,97

NUMBER

4 15 (%)
6.34

12,48
5.19
S.85
5.99
2,38
5.69
7.42
6.00
5.78
6.75
5.96
5.12
4,82
3,60
1,75
0,86
0.46
0,20
0,10
0.06
0,05
0.05
0,03
0.03
0,02

4 30 (%)

0.00
0.00
0.00
0.00
0.00
0.00
0.97
0,73
1.87
4.37
9,10
14.87
15.58
17.71
13,55
7.92
4,03
2.15
1.53
0,78
0,83
0.84
0.78
C.95
0,77
0.44
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SIZE
_Z

-0,25
0.00
0.25
0,50
0,75
1,00
1,25
1.50
1.75
2,00
2,25
2,50
2,75
3,00
3.25
3,50
3.75
4,00
4.25
M, (9)
CfI(Q)
% Gravel
% silt

Pre~Storm

SAMPLE

HNUMBER

4 90 (%) 4 200 (%) 4 325 (%) 4 400 (%)
0.49 0.00 0,02 0,12
0.98 0.00 0.07 0.16
1,77 0.09 0.34 0.37
2,38 0.18 0.50 0.53
3.86 0.21 0.86 0.90
6.21 0.38 1.79 1.83
7.64 0.64 4.15 4,54
7.14 1,01 6.26 6.77
8,78 1,98 10.45 11,33

11.14 4,59 14.92 14,31
9,88 7.03 11.53 12.08
13.52 14.65 14.92 12,92
11,91 15,93 10,73 9,83
10.08 24,94 13.07 12.18
3,30 18.07 6.70 6.68
0,80 9,09 3.19 3.99
0.03 0.71 0.24 0.62
0,07 0.47 0.22 0.48
2,01 0,03 5,05 0.36
1.90 2,73 2.45 2,21
0,81 0.48 0.66 0.69
0,00 0,00 0.00 0,00
0.01 0.03 0.01 0.36
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SIZE

-3.50
-3.00
-2,75
-2,50
-2.25
-2.00
-1,.75
-1.50
-1.25
-1.00
-0,75
-0.50
-0,.25
0.00
0.25
0.50
0,75
1.00
1.25
1.50
1.75
2.00
2.25
2,50
2.75
3.00
3,25
3.50
3.75
4,00
4.25

Pre-storm

SAMPLE NUMBER
6 10 (%)

4 550 (%) 6 ~10 (%)
0.00 0.00
0.00 2.36
0.00 1.24
0.00 2,92
0.00 1.47
0.00 1.65
0.00 1.56
0.00 2.47
0.00 2,23
0.00 2.55
0.00 2.99
0.00° 3.25
0.00 2,87
0.08 3.19
0.08 2.81
0.09 2.06
0.09 1.70
0.29 3.50
0.32 8.86
0.59 10.14
1.12 9.24
2.02 6.57
2.19 5.19
5.44 5.21
7.80 8.26

15,93 4.56
15.67 0.90
18.39 G.20
8.77 0.02
7.14 0.01
7.00 0.00

0.00
0.00
0.77
1.40
2,63
1.54
0.48
1.12
0.89
1.36
2,11
3.03
4,22
8.75
14,01
16.26
15.1¢
10.99
11.15
2,06
0.64
0.25
0.16
0,21
0,38
0.26
0.06
0.04
0.03
0.01
0.00

6 15 (%)
3.11
2,30
0.66
2,00
1,51
2.06
1,41
2,31

~ 2.10

3.14
4,71
6.94
9,68
14,78
15,68
11.63
6.99
4,12
2,34
0,52
0.21
0.18
0.14
0,30
0,38
.32
0.13
0.05
0.00
0.00
0,00

80












rre-storm

SIZE SAMPLE NUMBER
g 6 300 (%) 6 550 (54) 6 650 (%)
-2,50 0,00 " 0,00 1.87
~2,25 0,00 0,00 0.59
-2,00 0,00 0.00 0.16
-1,75 0.00 0,00 0,60
~1,50 0.00 0.00 0.26
-1,25 0.00 0.00 0.22
-1,00 0.00 0,00 0.24
~0.75 0.00 0,00 0.19
-0,50 0.00 0,060 0.36
~-0.25 0.00 0.06 0.20
0.00 . 0,06 0,00 0.39
0.25 0.04 0.00 0.40
0.50 0.12 0,00 0.66
0.75 0.37 ' 0,09 1,79
1.00 1.14 0.61 5,09
1.25 3.70 0.81 12.82
1.50 5.17 1.76 16.69
1.75 10.40 3,80 18,61
2.00 14.90 6.64 12.43
2,25 14.60 8.50 7.23
2,50 10.50 16,32 7.32
2.75 25.60 22,18 7.02
3,00 9.86 21,64 3.55
3,25 . 2.57 . 10,21 0.79
3.50 0.63 4,95 0,30
3.75 0.08 0.41 0,08
4,00 0.14 1.36 0.06

4,25 0.09 0.72 0.08

fixs












pPost~storm

SIZE SAMPLE NUMBER
A 2 50 (%) 2200 (%) 2 300 (%) 6 10 (%)
-2,75 0.00 0.00 0.00 35,99
-2,50 0.00 0.00 0.00 21.41
-2,25 0.00 0.00 0.00 18.54
-2,00 0.00 0.00 0.00 10,22
-1.75 0.00 0.00 0.00 5,44
-1.50 0.00 0.00 0.00 4,07
-1.25 0.00 0.00 0.00 3.69
1,00 0.02 0.060 0.00 0.65
-0,75 0.13 0.00 0.00 0.00
~0,50 0.44 0.00 0.00 0.00
-0.25 0.33 0.05 0.00 0.00
0.00 - 2,01 0.05 0.00 0.00
0.25 5.99 0.11 0.01 0.00
0.50 9.26 0.26 0.05 0.00
0.75 20.66 0.74 0.42 0.00
1.00 22.30 2,22 1.23 0.00
1.25 15.29 2.83 2.35 0.00
1.50 10.21 7.68 2.75 0.00
1.75 6.43 9,05 5.80 0.00
2.00 3,56 15,20 6.97 0.00
2.25 2.14 17.85 10,47 0.00
2.50 0.88 17.97 14,92 0.00
2.75 0.20 11.12 20,41 0.00
3,00 0.09 9.32 16,13 0.00
3.25 0.04 - 4,40 10.52 0.00
3,50 0.00 1310 5.10 0.00
3.75 0.00 0.05 1.70 0.00
4.00 0.00 0.00 1.12 0.00

4,25 0.00 0.00 0.05 0.00






SIZE

-2,75
=2,50
-2,25
-2,00
-1,75
-1,50
-1,25
-=1,00
-0.75
-0.50
-0,25
0.00
0.25
0.50
0.75
1,00
1,25
1,50
1,75
2,00
2,25
2,50
2,75
3.00
3.25
3.50
3.75
4,00
4,25
4,50

post=Storm

SAMPLE NUMBER
6 100 (%) 6 200 (%) 6 300 (%)
4,22 0,00 0.00
7.41 0.00 0.00
14,98 2,18 0.00
22,01 3,25 0.00
14,17 3.43 0.00
12,61 2,65 0,00
9,02 4,31 0.00
6.59 4,19 0.00
3.71 5,12 0,06
2.35 5.43 0.56
1.54 5.96 0.71
0.76 6.44 2.72
0.38 6.78 3.19
0.23 8,65 3.68
0.03 10,62 3.82
0.00 8.62 4.58
0.00 7.02 5.63
0.00 5,45 7.96
0.00 3.43 8.98
0.00 2,98 10,71
®.00 1.60 11.28
0.00 0.76 10.36
0,00 0.61 8.68
0.00 0.35 6.27
0.00 0.11 5.21
0.00 0.05 4,33
0.00 0,01 1.26
0.00 0,00 0.06
0.00 .00 0.01
0.00 0.00 0.03
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SIZE
g

-1,75
~1.50
-1.25
~1.00
~0.78
-0.50
~0.25
0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2,00
2.25
2.50
2,75
3.00
3.25
3.50
3.75
4.00
M, {F]

61(¢)
% Gravel

% silt

Beach Samples

SAMPLE
1l SW (%) 2 SW (%)
0.15 0.05
0.10 0,00
0.21 0.00
0.34 0,05
0.33 0.13
0.83 0.32
2,63 0.64
6,73 1.54
9.59 3.25
11.42 5.68
11.69 8.75
11.96 11.82
13.47 16.15
8.86 12,18
9.29 15,08
4.56 9.94
3.74 6.45
2,17 4.49
1.53 2,34
0.19 0.59
0.10 0.24
0,02 0.11
0.00 0.08
0.00 0.01
0.88 1.29
0.75 0.67
0.80 0.12
0.00 0.00

4-14-74
NUMBER
3 SW (%)
0.00
0.07
0,03
0.13
0.39
3.38
13.61
29,63
23,13
12,04
7.08
5.19
3.34
1.10
0.60
0.22
0.07
0.02
0.01
0,01
0.00
0.060
0,00
0.00
0.10

0.44

92

4 SW (%)
0.33
0.19
0.11
0.28
0.57 -
1.86
6.15

15,55
22,62
19,55
12,67
8.94
5.92
2.29
1,56
0.68
0.36
0.13
0.07
0.03
0,01
2.00
0.00
0.00
0.33



% Gravel

% silt

5 SW_(%)

0.31
0.19
0.25
0.83
1.86
3.46
5.79
8.90

11,92
11.83
10,99
10,15
9.65
9.44
4,73
4,31
1.95
1,74
0.83
0.47
0.17
0,08
0,02
0.01
0.00

0.38
0,81

3.45

Beach samples
SAMPLE

6 SW S%Z
0.00
0.00
0.02
0.17
0.28
0.31
3.73
5,75
6.73
7.78
9.58

10.16
11,99
14,79
10,21
10.16
5.43
1.54
0.90
0.30
0.09
0.00
0.00
0.00
0.00

4-14-74

NUMBER

7 SW_{(%)

0.00
0.00
0,00
0.01
0.07
0.48
1,53
4,01
10,09
21,63
28,86
18,54
8,53
3.74
1.15
0.72
0.32
0.14
0.06
0,04
0.00
0.00
0.00
0.00
0.00

1 Fs (%)
0,00
0.00
0.06
0.00
0.12
0.12
0.30
0.46
1.20
3.08
5.36
7.16

i0.16
16,47
14,51
18,38
10,32
5.51
3,28
1.83
0.91
0.39
0.25
0.1l1
0,02
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Beach samples 4-14-74

SIZE SAMPLE NUMBER
g 2 FS (%) 3 Fs (%) 4 Fs (%) 5 FS (%)
-2,00 0.60 G.00 0.00 0.00
-1,75 1.35 0.00 0.34 0.62
-1.50 2.99 0.00 0,27 2.21
-1.25 6.28 0.00 - 0.13 3.86
-1,00 12,59 0.18 0.35 7.27
-0.75 11.76 0.13 0.34 11.10
~0,50 7.82 0.35 0.48 13.40
-0.25 4.68 0.71 0.83 14,24
0.00 4.46 1.50 1,53 13.55
0.25 3.05 2,29 4,23 10.21
0.50 3.07 3.19 - 8,91 6.39
0.75 2.85 5.71 12,46 4,20
1.00 3.15 9.39 13.26 3.15
1.25 3.36 15.48 16,07 2.22
1,50 3.93 12.35 10.18 1.34
1.75 5.18 16.45 11.58 1.66
2,00 4,80 12.98 7.43 1.33
2,25 4,96 7.14 5.12 1.12
2,50 5.22 6.29 3.76 1.05
2,75 4,03 4.67 1.78 0.74
3.00 2.81 1.11 0,73 0.29
3.25 0.71 0.08 0.23 0.06
3.50 0.29 0.00 0.00 0.00
3,75 0.06 0.00 0.00 0.00
4,00 0.01 0.00 0,00 . 0.00
Mz(a) 0,27 1.46 1.14 -0.23
<f;(¢) 1.45 0.68 0.70 0.84
% Gravel 23,81 0.18 1,09 13,96

% silt Cc.Co 0,00 0.00 0.00



SIZE
gz

~1,75
~1.50
-1.25
~1,00
~0,75
~0.50
-0,25
0.00
0.25
0.50
0.75
1,00
1,25
1.50
1.75
2,00
2,25
2.50
2,75
3,00
3.25
Mz(ﬂ)
S, (Y
% Gravel

% silt

6 _Fs (%)

0.00
0.00
0.00
0.00
0.1l1
0.16
0.53
1,04
2,50
5.47
11,07
14,49
20,01
12,61
14,16
8.62
5,23
2.62
0.95
0.34
0.11

1.21
0.58
0.00

0.00

Beach Samples

SAMPLE

7 FS (%)
0.00
0.00
0,00
0.00
0.09
0.20
0.76
2.06
5.05

12,37
20,50
22,35
17.85
8.01
6.26
2.53
1.17
0.62
0.10
0.07
0.00

0.86
0,48
0,00

0.00

4-14-74
NUMBER
1l BS ‘%! 2 BS ‘%2
0.00 0.24
0.00 0,11
0.00 0.39
0.00 0.79
'0.00 1.59
0.00 2,93
0.08 5.36
0.88 9.37
3.70 12.66
7.55 14.02
10.45 12.50
14.78 11.69
20,00 9.53
15,10 5.45
15,42 5.16
6.41 2.76
3,05 2,01
1.50 1.65
0,90 1.21
0.19 0.39
0.00 0.19
1.14 0.60
0.55 0.78
0,00 1.53
0,00 0.00
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Beach samples 4-14-74

SIZE SAMPLE NUMBER
_g 3 BS (%) 4 BS (%) 5 BS (%) 6 BS (%)
-2,00 0.00 0.23 0.00 0.00
-1.75 0.00 0.79 0.00 0.29
-1.50 0.00 0.88 0.51 0.85
~1.25 0.00 1.84 0.64 0.85
~1.00 0.00 3.21 1.26 2,01
-0,75 0.00 6.18 2.74 3.96
-0,50 0.60 8.22 5.05 5.75
-0,.25 1.50 10.91 6.94 7.50
0.00 3.11 12.45 11,48 11,77
0.25 5.95 11.45 15,57 13.31
0.50 8.96 9.23 15.43 13.56
0.75 11.31 7.18 12,61 12,09
1.00 12,69 6.46 10,06 11.31
1.25 16.03 6.49 8.92 8.42
1,50 11.56 4.14 3.99 3.99
1.75 12,98 3.97 2.81 2.48
2,00 7.75 2.26 1.12 0.99
2.25 3.52 1.77 0.49 0.42
2.50 2.62 1.17 0,21 0.24
2,75 1.21 0.85 0.11 0.18
3.00 0.12 0.27 0.08 0.04
3.25 0.07 0.06 G.00 0.00
3.50 0,01 0.00 0.00 0.00
szﬁ) 1.07 0.22 0.37 0.31
cs;z¢) 0.67 0.93 0.68 0.73
% Gravel 0.00 6.95 2.41 4,00
% silt 0.00 0.00 0.00 0,00



SIZE

-2,75
-2,50
-2.25
-2.00
-1,75
-1.50
-1,25
-1.00
-0.75
-0.50
-0.25
0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2,00
2,25
2,50
2.75
3.00
3.25
3.50
3.75
4.C0
4.25
4,50

7 _Bs_ (%)
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.41
0.58
2.72
6.06
10.84
15.81
18.16
22.17
11.36
8.19
2,29
0.81
0.24
0.07
0.00
0.00
0.00
0.00
0.00
0,00
0.00

Beach Samples
SAMPLE
2 ST (%)
0.00
1.89
0.60
0.16
0.61
0.26
0.22
0.24
0.19
0.37
0.21
0.39
0.40
0.67
1.81
5.14
12,94
16.85
18.77
12,54
7.29
7.38
7.08
2.56
0.79
0.30
0.08
0.06
0.03
0.02

4-14-74
NUMBER
4 ST (%)
0.77
1.41
2.65
1.55
0.48
1,13
0.90
1.37
2.12
3,05
3.54
8.82
14,12
16.39
15.30
11.07
11,23
2,08
0.66
0.26
0.16
0.21
0.38
0,26
0.06
.03
0.02
0.01
0.00
0,00

5 ST (%)
0.00

0.00
0.00
0.00
0.95
1.95
5.67
13.74
12.69
15.06
9.41
7.07
4,22
2.90
2.34
3.01
3.63
2.57
2.86
1,93
l.26
0.90
0.59
0.20
0.02
0.01
0.00
0.00
0.00
0.00
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SIZE

-2,75
-2,50
-2.25
-2,00
-1l.75
-1.50
-1.25
-1.00
-0.75
-0,50
-0,25
0,00
0.25
0.50
0.75
1.00
1,25
1.50
1,75
2,00
2,25
2,50
2,75
3.00
3,25
3.50
3.75
4,00
4.25
4,50
4,75

6 ST (%)
0.00

0.00
0.00
0.00
0.27
0.28
0.18
0.23
0.39
1.27
3.89

10.76

35,82

39,21
6.51
0.96
0.14
0.04
0.02
0.01
0.02
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Reach Samples

4-14-74

SAMPLE NUMBER

2 0s (%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0,00
0,00
0,00
0.00
0.00
0.09
0.62
0.78
1,73
3.85
6.71
8,58

16.06
22,45
21,77
10,26
4,97
0.41
1.22
0,33
0.10
0.07

3 _0s_(%)
0.00

0.00
0,00
0.00
0.16
0.10
0.20
0,37
0.34
0.94
2.75
6.95
9,95
11.74
12,28
12,52
13,89
8.17
8.56
3.55
3.23
2.12
1,61
0.31
0.12
C.07
0.04
0.01
0,00
0.00
0.00

4 0s (%)

0.89
1.54
3.03
1.84
0.82
1.19
0.97
0.85
2.38
3.51
4.86
10.02
16,19
18,58
11.88
11,57
5.75
2,20
0,72
0.28
0.24
0.25
0.18
0.11
0.07
0,03
0.02
0.02
.00
0.00
0.00
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Beach samples 4-29-74

SIZE SAMPLE RUMBER
2z 4_swW_(%) 3. SW_{%) 6 sw (%) 1SW (%)
-2,00 0.00 5,11 0.00 0,00
-1.75 0.94 7.67 0,00 0.27
~1.50 1.95 22,12 0,00 0.28
-1.25 5,66 24,01 0.00 0.18
-1,00 13,71 20,88 0.00 0.23
-0.75 19.65 13,48 0.00 0.39
-0.50 15,03 4,51 0,07 1.27
-0.25 9.40 1.08 1.36 3.89
0.00 7.06 0.32 2.42 10.76
0.25 4,22 0.15 4,58 35,82
0.50 2.89 0.05 4,96 39,21
0.75 2.52 0.05 5.55 6.51
1.00 3.01 0.04 7.16 0.96
1.25 3.63 0.03 10,60 0.14
1.50 2.57 0.03 10.41 0.04
1.75 2.85 0.03 15.49 0.02
2,00 1.3 0.02 13.89 0.01
2,25 1.26 0.01 10.76 0.02
2,50 0.89 0.00 8.15 0.00
2.75 0.59 0.00 2,86 0.00
3.00 0.20 0,00 1.34 0.00
3.25 0.02 0.00 0.21 0.00
3.50 0.01 0.00 0.13 0.00
3.75 0,00 0,00 " 0.03 | 0.00
4,00 0.00 0.00 0.01 0.00
M, (9) -0.30 -1.33 1.45 0.22
cg(g) 0.96 0.40 0.76 0.26
% Gravel 22,27 79.78 0.00 0.96

% silt 0.00 0,00 0.00 0,06

~



SIZE
-1.00
-0.75
-0.50
~0.25

0.00

0.25

0.50

0.75

1,00

1.25

1.50

1.75

2.00

2.25

2.50

2,75

3.00

3.25

3.50

Mz(ﬁ)
S, 9)
% Gravel

% silt

3 FS (%)
0.54

0.83
1.36
2,88
3.08
3.39
5.54
7.54
11,92
15.16
12,95
14,89
8.66
5.54
3.21
1.81
0.67
0,04
0.00

1,17
0.75
C.54

0.00

Beach Samples
SaAMPLE
4 FS !%!
0.00
0.00
0.00
0.55
0.87
1,27
1.84
2,76
5.17
10.73
11.77
17.77
15.96
12,19
9.86
5.22
3.16
0. 65
0.20

4-29-74

NUMBER

S FS (%)
0.00

.00
0.00
0.77
2.48
6,70
10,09
11,05
10.48
12,09
9.43
12,61
9.25
6.81
4,27
2,71
0.79
0.43
0.05

1.18

5 FS (%)

0.00
0.00
0.00
0.08
0.11
0.20
0.45
0.88
2,41
7.48
10.62
21.48
20,91
15.96
10,51
6.44
2,30
0.23
0.00
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% Cravel
2% silt

105 ()
0.00
0.00
0.00
0,07
0.17
0.25
0.51
1.10
2,20
4,27
4,89
7.80
7.83
8.25
11.91
16.47
17.03
10,09
4.65
1.59
0.40
0,32
0.21
0,00
0,00
2.37
0.72
0,00

0.53

Beach Samples

SAMPL
2 0S (%)
0,09
10.46
16.48
18,70
16.39
10,33
5.02
2.85
1.98
1,93
1.31
1.66
1.80
1.21
2,26
2.47
2,00
1,50
1.20
0.83
0.50
0,12
0,07
0.05
0.01
0.12
1.02
0.09
0.25

©

)

4-29-74
NUMBER
3 0s (%)
0.00
0.00
0.00
0,08
0.04
0.19
0.83
2.71
6.68
12.64
12,58
15.37
10,20
9,78
10.46
8.17
7.73
1.91
0.45
0.08
0.06
0.05
0.00
0,00
0.00
1.80
0.69
0.00
0.05

105

4 05 (%)

0.02
0.09
0.11
0.20
0.15
0.38
1.13
3.67
9.44

20.55

17.83

20,29

10.45
5.08
4.65
2.30
2.49
1.79 .
0.34
0.01
0.01
0.02
0.00
0.00
0.00
1.48
0.54
0.02
0.02















The purpose of these data are to determine the
reproduceability of the sampling under similar situations
of weather and wave conditions. The samples were taken
under non-storm conditions at select transect points to
duplicate the first non-storm samples,

The results show that variability is well within
one standard deviation, indicating that under similar
conditions, sand of a similar mean size will be found in
any one particular ‘area at any time., This is dependentv
not only on wave conditions of that day, but the conditions
present during the week prior to sampling.

Also determined was the replicability of samples within
a sampling site, Table VII gives the result of these data,
indicating that variability within any one sampling site
is within one standard deviation.

The data presented here indicates that single compo-
site samples are valid representatives of any site, no
matter when taken, as long as wave and weather conditions

are similar prior to and during sampling.
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SIZE SAMPLE NUMBER
_2 1100 (%) 4200 (%) 4325 (%) 6200 (%)
~2.25 0.50 0.00 0.00 0.00
-2,00 0.62 0,00 0.00 0.00
-1.75 0.79 0.00 0.00 0.00
-1.50 1,58 0.00 - 0.00 0.00
-1.25 1.66 0.C0 0.00 0.00
-1.00 1.93 0.00 0.00 0.00
-0.75 2.51 0.00 0.00 9.00
-0,50 3.43 0.00 0.00 0.00
-0,25 4,06 0.00 0.02 0,02
.00 4.83 0.00 0,05 0.04
0.25 6.10 0.11 0.29 0.12
0.50 7.16 0.21 0.52 0.27
0.75 6.95 0.23 0.89 0.76
1.00 7.53 0.37 1.82 2.33
1,25 11,98 0,67 4,33 6.61
1,50 11.45 1.03 6.52 7.83
1.75 10,31 2,21 10,78 11.89
2.00 6.21 4,65 14,57 13.25
2.25 4,90 7.07 11,07 11.87
2,50 1.97 15.67 15,41 12.68
2,75 0.87 16.07 11,12 14.92
3,00 0.31 24,32 13,15 10.90
3,25 0.19 17,79 6.23 4,66
3.50 0.07 8.53 2.86 , 1.42
3.75 0.05 0.76 0,16 0,17
4.00 0.03 0.44 0.13 0.16
4.25 1,64 0.04 .06 0.07
4,50 0.39 5.00 0.00 0.00
M,, (9) 1,56 2.89 2.47 2,43
S 1.14 0.50 0.63 0.69
% Gravel 7.08 0.00 0,00 0.00

% silt 2.03 c.04 0,06 0,07
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shoaling waves approaching a shoreline produce a net

shoreward component of velocity at the bottom. The depth
to which this velocity acts is dependent upon the ratio
of wave height to water depth (H/h). Waves affecting the
region of study are placed in the range of solitary wave
form, best described as an isolated crest moving in
relatively shallow water, Velocity at the bottom under the
" wave crest is then expressed as:

= % H/h C
where Um is the maximum shoreward velocity, H/h is the
ratio of wave height to water depth, and C is the wave
phase velocity expressed as C =Vf§T§IE3. This form holds
for H/h <%. when H/h > % the velocity at the bottom is
expressed as:

tm =1/3 R/h C
This is due to increased drag at the bottom and a return

flow from breaking waves,
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SW, W, and NW winds occur 69,59% of the time. NE,
SE, S, and N winds 30,41% of the time, wWesterly beach
drift occurs 1/3 of the time, when it occurs, it rein-

forces the westward movement caused by tidal forces,

Conversion Of mph To Knots

mph _
1.15 Knots

wave Data
(From U.,S, Army Coastal Eng. Res. Center, 1966)

wind Fetch wave wave
Direction Dpuration speed Distance period Height
SW 8-13 hrs 5«8 mph 27 miles 3.5 sec 2 ft
SW 12-24 hrs 8=12 mph 27 miles 6 sec 5 ft

SE 15-18 hrs 13-«17 mph unknown 6.5 sec 5 ft
*SE Decaying Swells unknown 10 sec 9 ft

*passing Nor'easters
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