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Commercial shrimp trawters un-
load in Texas ports and matje
ove. 6t,000 tnps annually into
estuaries and the Quit,

An estuary is that part of the coastal area
known as a bay, tideflat, bayou, lagoon or marsh-
land. It might be known locally by still another
name. It is an area which usually is surrounded
partially by marsh grasses and mud flats and at
first glance may appear useless. However, estu-
aries are one of our most valuable natural re-

sources. They are more productive than our richest
cornfields and are used by almost everyone.

A commonly used definition of an estuary is
"a... coastal body ot water... within which the
seawater is diluted measurably with freshwater."
The boundary of an estuary is nebulous because
it may change constantly under the influences of
tides, runoff, winds and other natural processes.
An estuary and its shoreline, bottom, mud flats,
salt marshes, edge of the sea, river mouth, plant
and animal life, minerals and the air above it com-
prise the estuarine zone � an appropriate term
for these mixing pots of saltwater and freshwater.

Some of the most productive estuarine zones in
the United States are located in the Gulf ot Mexico

from Southwest Florida to the Texas-IVlexico bor-

der near Brownsville. There are more than 450
miles of coastline and 1,000 miles of estuarine
zone shoreline in Texas.

~Extension area marine fisheries specialist, Texas ABh1
University, Galveston.



An estuarine zone is a living, dynamic complex
of interacting phenomena. Tides, wind, rainfall,
temperature, currents, animals, plants and nu-
trients interact and influence the physical, biologi-
cal and chemical processes which occur there.

The abundant mineral and organic nutrients
that are brought in from the sea and runoff are
mixed, circulated and distributed to form the
basic building blocks for the plants and animals
that abound in the estuarine zone. Bacteria, fungi
and photosynthetic, algae thrive in the nutrient-
rich ecosystem and comprise the initial links in
the food chains of estuarine animals, These or-
ganisms are fed upon by forms of zooplankton,
larval forms of shrimp, crabs, fish, mollusks and
an array of other immature and mature animals.

Scientists do not understand fully all of the
steps and cycles of energy transfer that occur in
estuarine zones. But they do know that bacteria,
algae, marsh grasses and other higher plants play
an important role as energy converters and nu.
trient sources, Estuarine plants also provide
breeding, hatching, resting and protective areas
for many forms of aquatic and terrestrial ani-
mals. Together, if the system is not overtaxed, the
plants and animals that inhabit the estuarine zone
convert nutrients into products which are useful
to man.

The Texas shrfmping fleet and
most ol the State's fisheries in-
dusfry deoend upon the availa-
bility and harvest of marine ani-
mals that utilize estuaries.



Uses of Estuarine Zones

Man has looked to the sea for food, travel,

adventure and recreation for ages. Our ancestors

harvested oysters, shrimp, crabs, lobsters, sea
trout, flounder and other succulent seafoods from
estuarine waters. These cornucopias of the sea
have provided a seemingly inexhaustible supply
of food. Our affluent society, with a desire to live
near these conveniences, pleasures and products
of estuarine zones, and spurred on by an ex-
panding human population and technology, has
flocked to the coast to harvest food and find new

uses of estuarine zones.

Marine animals. Our commercially important
species of shrimp and some other marine animals
hatch offshore and while in juvenile stages enter

estuaries along the Gulf of Mexico to use them as
nursery areas. While in estuaries, shrimp grow to
"table size" and then return to the Gulf waters.

An estimated 95 percent of all fish and shellfish
landed by sport and commercial fishermen along
the Gulf Coast depend upon the estuarine zone

during some period of their life cycle, Some sea-
food animals such as oysters use estuaries
throughout their life cycle.

Seafood animals landed at Texas ports have an

annual value of about $53 million at dockside.

Waterfowl. Estuarine zones are nesting, resting

and feeding sites for many species of waterfowl.
Thousands of hunter days are spent by Texans

hunting for ducks, geese and other waterfowl.
Gulls, pelicans, roseate spoonbill and other rni-
gratory and resident species of birds use estu-
aries and are enjoyed by bird lovers. The endan-
gered whooping crane winters in a Texas estuarine
zone; the muskrat, mink, swamp rabbit, white-tail
deer and other game and fur-bearing animals use

it also.

Other creatures and plants. Crabs, barnacles,
jellyfish, sand dollars, seaweeds, sea oats and
many other creatures and plants are part of this
complex ecosystem. All of the plants and animals
in this natural environment add interest, beauty

and aesthetic appeal and attract millions of peo-
ple to the Texas coast each year.

Recreation. Many people use this great sports
arena for recreation or outdoor activity. Fisher-

rnen, hunters, boaters, swimmers, water skiers,
surfers, bird watchers, beachcombers, sunbath-

ers and nature lovers flock to the coast. While

traveling to their favorite outdoor spot they enjoy
motoring along the coastal highways that parallel
the shoreline and span the bays and channels.
Upon arrival, they have accommodations at motels,



Fop: Some users of estuaries have a
minimum impact on other users. Boaters,
sporf-ti f>errnen and a seagoing vessef
are seen in a Texas esfuary. Bo/tom: Es-
tuaries are nursery grounds for finmp-
Texas' most vatuabfe seafood.





An empty

k~P
net tot a day's ~vork. This could be the tesult it estuaties become unproductiye.



area.

Pro%tet'-;.'tS !A ES:tk3t tAC ZOt�S

The most irreparable and damaging activity in estuariea by man is the obiiteration oi estuarine areas by filling,

manufacturing processes and disposal of wastes.
Fossil fuel and nuclear-operated power plants and
desalinization plants locate in estuarine zones

and utilize vast amounts of water and estuarine

Oil, gas, sand, shell, gravel and other minerals
are extracted from bays and estuarine zones.

Platforms for drilling, pumping and mining these

minerals require space and the bottom of the
estuarine zone is used for access and pipeline

channels, and for discarding spoil from mining

operations and channel building.

k%aste disposal, Cities, industries and water-

craft find estuarine zones convenient and eco.

nomical sites to dispose of treated and untreated
sewage and wastes. Garbage arid solid waste ma-
terials are dumped into some estuarine areas to
create land fHls.

Why be concerned about estuarine zones? Sci-

entists, as well as the public, are vitally concerned
about them. This concern has resulted f'rom de-

mands for more resources, a need to increase the

food supply and the increasing awareness of Amer-
icans of a degraded environment. Some uses of
the estuarine zone are seemingly incompatible.



Various Federal, State and private agencies
have made numerous studies to determine the

present status of estuaries arid the need for priori-
ties that should be given to future management
and conservation of these areas. One study, com-
pleted by the U,S, Department of interior in 1970,
revealed that all of the nation's estuaries  except
for a few in Alaska! have been modified by man.
Twenty-three percent have been severely modified,

Dr-!BP!rid' BP;-'.> i" i[ fr!o

The most damaging impact by man has been
the obliteration of estuarine areas by filling, From
1950 to 1969, a total of 426,700 acres �,1 per-
cent of total! of estuarine habitat important to
shrimp, fish and other wildlife in the Gulf of
Mexico were lost through dredging and filling.
During the same period, 68,100 acres  8.2 per-
cent! of Texas' estuarine habitat were lost.

Channels dredged in estuaries or dams can.
structed on contributary streams may change the
salinity, temperature or currents in bays to the
extent that valuable estuarine animals cannot

flourish or survive. Spoil banks may cause the
same results, damage oyster beds and productive
bottoms or block the migration of some marine
animals.

Enormous fish kiffs have occurred in es-
fuaries as a iesuff of poiiufion,



Many waste materials emptied into estUarfes are nOt Campatible with heailhy population; of  ish, shellfish and Irfifdiife.

Enormous fish kills have occurred in estuaries

as a result of excessive pollution. Some bays are
overloaded with oxygen-demanding organic wastes
Bncl high amounts of heBvy IYIetals, pestlcIcles Bncl
other materials toxic to marine organisms. Plants
and animals in estuaries can assimilate a large
portion of man's wastes. Rut if excessive amounts
of nutrients or toxic wastes are added to an estu-

ary or if it is filled, nature cannot handle the
problem. The estuary then becomes incapable of
converting man's wastes and nutrients into useful
piI'oducts.

Some bays remain closed permanently and oth-
ers are closed periodically to the harvest of oysters
because the water is polluted and the oysters are
considered unsafe for human consumption. Some
pollutants cause estuarine water to have an of-
fensive odor and unsightly appearance, or render
it unsafe for water contact sports. The effects of
many pollutants on marine life are unknown. Some
compounds accumulate slowly in the water, mud
or marine animals and their effects on organisms
may go unnoticed for a long time,

The dangers of oil spills from storage tanks,

oil wells and tankers and spills of other chemicals
in estuaries are of great concern to scientists and
engineers, Safeguards against such dangers are
needed.

Power plants in estuarine zones require large
areas for plant sites and cooling basins. The dis-
charge of heated water into estuaries may be
damaging. Additional studies are needed on the
effects of heated effluents upon estuarine organ-
isms and possible uses of thermal discharges to
grow fish, shrimp, oysters and other marine ani-
mals.

Each use of estuarine zones satisfies a need or

desire of someone. Uses and alterations of estu-

aries that jeopardize the production of' fish and

wildlife should be carefully controlled to insure fu-

ture generations the benefits of these renewable

resources. Estuarine zones are invaluable and war-

rant all the attention, concern, study and human

ingenuity our affluent society can muster to as.

sure that this natural heritage is utilized and

managed in the best interest of Texas and our

nBtlon.



The natura! beauty of estuaries is intinite.
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