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EXPLANATION

POST-GLACIAL DEPOSITS

Beach and dune deposits

Well-sorted, stratified, fine- to medium-grained sand.
Deposits yield small amounts of water to wells from
shallow lenses of fresh water overlying saline water;
not a significant water-bearing unit in the map area

Salt-water marsh deposits
Fibrous orgamic matter mixed with sand and silt;
average thickness probably 5 feet; deposits are graded
to mean high sea level and are flooded by the highest
tides
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Swamp deposits

Mostly organic muck with varying amounts of sand

and silt; commonly 3 to 5 feet thick, maximum thick-
ness at least 18 feet; thick deposits contain much
Sibrous peat, porosities range up to 92 percent; swamp
deposits are mot separately mapped as a geologic unit
Jor this report but are shown by the standard topo-
graphic map symbol; geologic units shown in swamp
areas are those known or inferred to underlie the
swamp deposits
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Sandy phase Clayey-silt phase

Sandy phase

Mostly fine to medium sand, some gravel, in littoral
and deltaic deposits; at most places in eastern two-
thirds of basin overlies clayey-silt phase; near the
present coast the sandy phase is generally mot more
tham 10 to 15 feet thick; in western Rowley and
eastern Groveland grades into outwash deposits and
thicknesses range to more than 50 feet

May yield small to moderate amounts of water to wells

where thick deposits contain or overlie gravel; at
most places the sandy phase s either too thin or too
JSine grained to sustain large yields

Clayey-silt phase

Laminar clay and silt, small amounts of sand, and,

locally, gravel, in estuarine and offshore bottom
deposits; thickness ranges from a few inches to at
least 75 feet; underlies sandy phase in much of the
eastern two-thirds of the basin; commonly overlies
till and bedrock; in Newburyport and Ipswich quad-
rangle commonly interstratified with ice-comtact
deposits

Permeabilities generally are extremely small, but
deposits may yield small to moderate amounts of
water to wells in places where deposits contain un-
usually large amounts of sand and gravel; at places
clayey silt confines water in underlying thin gravel
strata; water in such deposits, as in the Little River
valley, near Newburyport, may contain undesirable
amounts of dissolved solids derived from the clay
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Outwash deposits

Stratified sand and stilt, small amounts of gravel and

clay, scattered boulders; crop out as horizontally
bedded strata in lowlands in upper parts of the
basin; wunderlie swamps and marine deposits in
central parts of the basin and possibly at places in
the lower basin; thickness of mapped deposits mostly
less tham 20 feet although buried outwash deposits
in the central part of the basin may be much
thicker

Yield small to moderate quantities of water to wells;
store large amounts of water which 18 released
slowly to furmish much of the base flow to streams
and the recharge to adjacent or wunderlying ice-
contact deposits; coefficients of permeability prob-
ably have a range similar to that of the ice-contact
deposits, but average permeability is probably lower
than that of the ice-contact deposits. Opportunities
Jor ground-water development are best where out-
wash deposits overlie or interfinger with coarser
tce-comntact deposits

Ice-contact deposits

Mostly well sorted sand and gravel; contain lenses and

strata of clay, silt, and cobbles; deposits may contain
complete range of grain sizes in erratically lensing
strata that are individually well sorted; narrow
sinuous deposits (eskers or ice-chammel fillings) are
predominantly coarse grained; extensive tabular
deposits (kame plains or deltas) commonly are fine
grained; other deposits (kames, kame terraces) are
more heterogemeous im composition; thicknesses are
mostly less than 30 feet but range to at least 102 feet
Yield small to large quantities of water to wells, the
quantity depending greatly on topographic position,
availability of recharge, and permeability; the
heterogeneity of most deposits makes careful explo-
ration mecessary in order to find the more perme-
able zome; coefficients of permeability range from
less than 7 to at least 38100 gallons per day per
square foot. The more permeable zomes of ice-
contact deposits are a major source of ground water
at places where they extend to appreciable depths
below the levels of surrounding valley-fill deposits

ICE-LAID DEPOSITS
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Till

Unstratified matriz of clay, silt and sand, containing
pebbles, cobbles, and boulders; matrixz extremely
dense and tough (referred to locally as “hardpan”);
sand and cobbles commonly predominate in upper
8 to 4 feet; thickmesses mostly less than 20 feet except
in drumlins where thicknesses rangé up to at least
120 feet

Coefficients of permeability are small, probably ranging

from 0.001 to 0.1 gallons per day per square foot.
Water may occupy more tham 40 percent of the
volume of till, but the pore spaces are extremely
small and water moves through till at very low
velocities. As a comsequence of low rates of infiltra-
tion and percolation, much of the precipitation on
till areas runs off as surface flow and does not enter
the ground-water reservoir. Till yields small
amounts of water (a few gallons per minute) to dug
wells; water levels commonly fluctuate more than 10
feet amnually and many shallow wells are dry
during late summer and early fall
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Bedrock exposure
Chiefly igneous and metamorphic rocks, undifferen-
tiated on map. Bedrock yields small but reliable
supplies of water to drilled wells almost anywhere
in map area; data are imsufficient to relate dif-
ferences in rock types to differences in well yields

and water quality

+
+ ¢+
+
Area of abundant bedrock exposures

Surficial deposits generally are thin

Geologic contact

Contacts are based on interpretations of preliminary

mapping and are approximately located in most of
the area

Boundaries of the Parker and Rowley River basins
Boundary of area above
stream-gaging station at Byfield

QUATERNARY

Stream-gaging station

Small circle at location of
municipal well site; Large
circle indicates magnitude Square at location of municipal

reservoir. Large circle in-

dicates magnitudes of pump-

of pumpage during 1963

Areas in which properly located and developed wells

will sustain yields sufficient for municipal supply
or other large-scale use. Aquifers consist mostly
of sand and some gravel in ice-contact deposits;
some of these deposits underlie organic swamp
deposits; saturated thicknesses generally range
from 30 to at least 50 feet, except south of the
Georgetown-Rowley State Forest where the strat-
ified deposits may overlie till at shallow depths;
opportunity for recharge is excellent in the two
westernmost areas, good in the central area, and
poor in the easternmost area. The quality of the
water is generally good and probably is represented
by the chemical quality found in six samples of
water from stratified deposits in the basin (see
figure 12); high concentrations of iron and man-
ganese are commonly found in waters associated
with swamp deposits. Careful exploration is re-
quired in order to locate zones of maximum per-
meability and saturated thickness within the

deposits
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Areas where most properly located and developed
wells will yield small to moderately large supplies
of water. Aquifers consist mostly of fine-grained
outwash and marine deposits in the eastern two-
thirds of the basin and ice-contact deposits in the
western third; many of the aquifers underlie
organic swamp deposits. Saturated thicknesses of
the deposits generally range from 15 to 30 feet,
but thicknesses are greater than 50 feet at a
number of places; opportunity for recharge is gen-
erally good. At places where marine deposits
occur aquifers may be limited to underlying coarser-
grained deposits; at some places, for example, the
valley of the Little Riverin Newburyport, the water
may contain undesirable amounts of ‘dissolved
solids; where aquifers underlie swamp deposits
concentrations of iron and manganese in the water
may be high. Because of the heterogeneity of
these deposits the possibility of obtaining large
yields of water is not precluded at many places;
careful exploration is required to locate zones of
adequate permeability in any of the deposits

Areas not patterned are those in which no more than
small domestic supplies of water can be obtained.
Where the geologic units are till and bedrock,
yields of a few gallons per minute may be obtained
from dug wells in the till or from wells drilled into
the bedrock; water in bedrock occurs only in cracks
and fissures, and success in obtaining a desired
yield depends upon intersecting a sufficiently ex-
tensive inter-connected set of fissures; water levels
in bedrock tend to fluctuate less than those in till
and supplies obtained from bedrock are generally
more reliable than those from till. Stratified
deposits in areas not patterned are inferred to be
thin or extremely fine grained; in coastal regions
deposits are generally thicker but may consist
largely of marine clay and silt. The quality of
water from both bedrock and unconsolidated
deposits is generally adequate for domestic needs
although the water may be relatively hard and
may contain undesirable amounts of iron and
manganese
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