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OCEAN ENVI RONMENTS

COASTS AND THE SEASHORE

ESTUARIES AND LAGOONS
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ESTUARY FORMATION

‘ an existing
Estuaries form in four main ways. For example, the sea le’ffel Ela}blgszlat?jnfzzsg)@ haie il
river valley on a coastal plain, such as in Chesapeal-':e Bay 1n the : ormed i oW
level can rise to flood a glacier-carved valley, forming a fjord. Estuaries
are deeper than other types, but have shallow sills at
their mouths that partially block inflowing seawater.
Coastal wave action can also create an estuary, by river
building a sand spit or bar across the open end of a ' \
bay fed by a stream or river (see p.93). Other estuaries
result from movement at tectonic faults (lines of
weakness) in Earth’s crust, where downward slippage
can result in a surface depression. This becomes an
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The way in which fresh and salt Water mixes in an estuary ?}gﬁfgf mix;’?;a;f

determines its classification, A strong river inflow usually  fresh ?;:;f? rﬂit

means minimal mixing—the less-dense fresh water Aows  Weter er Salty water
over the denser salt water, which forms

flows out

SALT-WEDGE
ESTUARY

In a salt-wedge estuary
left), there is a strong
flow of fresh river water
Over a wedge of salt
water, with little mixing
between the two layers.
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ESTUARIES AND LAGOONS

CARVED BY GLACIERS
A fjord 1s an estuary formed when the sea floods

ESTUARINE ENVIRONMENTS

Estuaries are unique coastal environments. They are typically long and
tunnel-shaped, so tides don’t just rise here—they rush in, creating strong
currents and, sometimes, wall-like waves called tidal bores. The high

rate of sedimentation means that mud accumulates, so tidal mudflats

and salt marshes (see pp.124—25) or in the tropics, mangrove swamps

(see pp.130-31), develop. Despite the effects of tides and currents, the high
turbidity that reduces plant photosynthesis, and fluctuations in salinity and
temperature, most estuaries are biologically highly productive. This is partly
due to the high concentration of nutrients in river water, and because

estuaries are well oxygenated. Although only a limited range of organisms,

such as mussels, cope with li\*in;;:; 1n estuaries, }'"u_mnidmmx are often ?113;};.

a deep valley originally carved out by a glacier.
Norway's Geiranger Fjord is 12 miles (20 km)

long, and reaches a depth of 660 ft (200 m).
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COASTAL LAGOONS

Coastal lagoons occur worldwide, and are difterent
from the lagoons found at the centers of coral atolls
(see p.152). Calmer and usually shallower than
estuaries, most lagoons are connected to the sea by
tidal channels. Although fresh water does not usually
flow into coastal lagoons, some do receive a significant
river inflow. So. as well as saltwater lagoons, there are
also some partly, or predominantly, freshwater lagoons.
In hot climates, some lagoons are hypersaline (saltier
than ocean water), due to high evaporative losses.
Although some coastal lagoons are severely polluted,
the cleaner ones are often well stocked with fish,
crustaceans, and other marine life, and frequently
attract large numbers of shorebirds. Some provide
feeding or breeding areas for sea turtles and whales.
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LAGOON AND
CHANNELS
Matagorda Bay

IS a lagoon on the
coast of Texas,
separated from

the Gulf of Mexico
by a long, narrow
peninsula. Two
channels, located
near the southwest
corner of the
lagoon, connect

It to the qulf.




B3 ATLANTIC OCEAN NORTHWEST
St. Lawrence Estuary

TYPE Salt-wedge
(river-dominated)

gstuary

AREA ﬁpproxima'telv
10,000 square miles
(25,000 square km)

LocATioN Quebec, eastern Canada

‘ The St. Lawrence Estuary is one of
the world’s largest estuaries. Some
500 miles (800 km) long, it discharges
\ about 3 million gallons (12 million
liters) of water into the Gulf of
St. Lawrence each second. The estuary
is rich in marine life. In its wide
middle and lower reaches, the 1cy
I Labrador Current flows 1,000 ft
(300 m) below the surface in the
opposite direction of the main
estuarine flow. In one section, near
the mouth of a fjord that branches
off the estuary, the current’s nutrient-
rich waters rise abruptly and mix
with warmer waters above. This
| upwelling of nutrients encourages
plankton growth, providing the base
of a food chain that involves many
species of fish and birds, and a small
population of beluga whales.

|  WINTER SCENE

In winter, much of the estuary becomes iced
over. A stretch of the estuary is seen here at
low tide, shortly after sunrise.

ATLANTIC OCEAN NORTHWEST Chesapeake Bay is the largest estuary
| | in the US. Its main course, fed by the

Chesap eake Bay Susquehanna Ruiver, is over 185 miles
_ (300 km) 1n length. It has numerous

productive, though it stll yields more
fish and shellfish than any other
estuary in the US. Industrial and farm
waste running into the bay causes

1 TYPE sub-estuaries :
. e Gally i _ ; , and more than 150 | frequent algal blooms, which block
ey rivers and streams drain into it. This sunlight from parts of its bed. The
= body of water was created by sea-level rcsulting loss of vege tu[". ;. d l € !
3,200 square miles I'1Se drowmng the Valley of the oxveen le s ' - 1011 Nas lowered
(8,200 square km) ~YBEN levels in some areas, severely

Susquehanna and its tributaries over

the last 15,000 years. Once famous for
its seafood, such as oysters, clams. and
crabs, the bay is now far less

affecting animal life. The depletion of
oysters, which naturally filter water
has had a particularly harmful ctﬁ;'c;
on the bay’s water q:.l;llirv.

LOCATION Surrounded by Maryland and parts of
| eastem Virginia, US

~  BAY BRIDGE

A major bridge in the upper
bay connects Maryland's
rural eastern shore to its
urban western shore.
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'ts southern region.

l0n~-year-old crater
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MAIN CHANNEL FLOWING THROUGH DELE
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LOCATION Southeasteim AMississippt

southeastern Louisiana, US

The Mississippt Estuary s 28
30 miles (50 km) long 380
seaward tmd of the f‘-iw

where the river HOWs thm

delta. The estuary cOISRG
channel and several SUDCRSEEE.
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