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Abstract: The Saco River, a major New England stream with
an average runoff of 2919 cubic feet per second, and the
Scarboro estuary, a system of three small local brooks, are
located at opposite ends of 0ld QOrchard Beach, York County,
Maine. The Saco River estuary has a six-mile bedrock
channel with no salt marsh or tidal-flat development and
with a highly irregular channel bottom profile. The
Scarboro estuary system is a complex of well-developed
mzandering tidal channels, point bars, ebb- and flood-
tidal deltas, salt marshes, and tidal flats.

The Saco River estuary is a highly stratified salt-
wedge estuary with a slightly inclined salt water-fresh
water boundary. The irregular bottom topography creates
deep salt-water traps where water of 309/oco salinity re-
mains throughout the tidal cycle. At ebb, surface fresh
water flowing as much as 3.5 feet per second creates
sharp shear boundaries between it and the nearly motionless
sea water in the deeps.

The Scarboro estuary is a homogeneous, unstratified
saline estuary; the minimum salinity in the harbor at low
water is 260/00. A pronounced time-velocity current
asymmetry results in flood transport of sand into the
harbor and up on the flood-tidal delta. Flood dominance

is most pronounced on intertidal sand flats where sand-

wave slip faces migrate only in the flood direction. The







estuary (l.25¢ mean). Sediments of the ebb-tidal delta of
the Scarboro estuary are much better sorted (0.35<61<0.65)
than those of the flood-tidal delta (0.35<0r < 1.0). This
better sorting reflects the nondeposition of suspended fines
due to continued reworiking of the ebb-tidal delta sand body
by waves.

The change from dominant white and gray feldspar in the
lower Scarboro harbor to dominant yellow feldspar in the
upper tidal creeks, combined with a decrease in the number
of polished sand grains and in the quantity of locally
derived metamorphic rock fragments away from the estuary
entrance, indicates a flood-tide control of transport and
deposition within the estuary. The lack of strong fresh-
water flow results in material derived from erosion of
the latest Pleistocene river deltas and the Presumpscot
blue clayey silt being concentrated either as sand in
tidal-channel bottom lag deposits and point bars or as silt
and clay deposited on the salt marsh or mud flats.

The barrier beach attains its shape due to response
to wave refraction. Coarse material is concentrated in a
central zone by greater wave energy. A southeast wind
combines with refracted swell to move finer sand north to
Pine Point. The trend is countered by northeast storm
waves generated within Saco Bay, which are of increasing

effectiveness on beach processes away from Pine Point toward

Camp Ellis.







INTRODUCTION

Using a combination of field observations and measure-
ments and laboratory investigation of sampled materials,
this study is an attempt to discover the processes respon-
sible for the formation of the assemblage of Holocene
sediment bodies present in the Saco Bay, Maine, area. By
interpreting the proceésses and the significant features
resulting from them in this and other areas currently under
study by the University of Massachusetts Coastal Resgearch
Group, a clearer picture of the complex pattern of coastal
sand~body development, it is anticipated, will emerge.

The barrier beach at 01d Orchard, Maine, is a seven-
mile arc of sand (Fig. l); the two estuaries studied are
located at opposite ends of the arc. The Saco River, which
feeds the estuary to the south, is a major New England
stream rising in Crawford Notch, New Hampshire, and draining
1359 square miles, with an average annual discharge of
2919 cubic feet per second (U.S. Dept. Interior, 1967).

The Scarboro estuary is a system of three small brooks--
the Scarboro, Nonesuch and Libby Rivers--~the largest of
which, the Nonesuch, drains an area of about 20 square
miles.

The 0ld Orchard crescent occupies an area which is

geologically unique along the Maine coast, inasmuch as the

bedrock is virtually unmetamorphosed greenstone, phyllite,












































































30

dams have served to cut down the transport of sand-sized
sediment, while the jetties have resulted in the destruc-
tion of a well-developed ebb- and flood-tidal system that
existed in 1603, according to the description of Champlain
(Locke, 1880).

Five stations per day, spaced about one-quarter of
a mile apart in the channel of the Saco River, were occupied
over a period of three days. The data gathered were used
to derive the vertical profiles for temperature and sa-
linity. These proiiles exhibit a marked difference from
those of the Scarboro River.

The low-water temperature and salinity profile
(Fig. 10A) shows a nearly horizontal stratification gently
inclined upstream. This stratification is altered where
ledges and shallow reaches between deeps act as density
barriers, confining masses of more saline water in the
deeps, two of which contained normal sea water. Only the
easternmost deep at station 7 contained water of relatively
lower salinity, due to its narrowness, length, and much
greater current velocities.

As shown on Figure 11A, by high tide the salt wedge
had intruded to station 11, 4% miles upstream. The steep

boundaries present earlier (Fig. 1l0B) flattened out and

were gently inclined upriver. The less dense and warmer
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