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Photo Credit
The full-color frontispiece is by photographer Reagan Bradshaw and represents but a small
part of the work he recorded in the course of the Blue Elbow Swamp area survey.
Transparencies of all his photos of this and the other four areas have been filed with the
Parks and Wildlife Commission. Mr. Bradshaw is one of the finest nature photographersof
the Southwest. His work on these five sites is sure to increase public awareness of the need
to save and protect.
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THE UNIVERSITY OF TEXAS AT AUSTIN
DIVISION OF NATURAL RESOURCES AND ENVIRONMENT

AUSTIN, TEXAS 78712

Campus Address: MailingAddress:
SidRichardson Hall3.206 UniversityStation
Phone— sl2-471-1762 BoxYMay 15, 1975

TexasParks and Wildlife Commission
Pearce Johnson,Chairman
John H.ReaganBuilding
Austin,Texas 78701

Dear Mr.Chairman:

The Division of Natural Resourcesand Environment of TheUniversity of Texas at Austin respectfully
submits herewith its report,Blue Elbow Swamp:A NaturalArea Survey,Part V of VIIIIpursuant to
the joint request of the TexasHistorical Committee, the General Land Office, and the TexasParks and
Wildlife Commission.

Blue Elbow Swamp, like each of theother seven areas — Capote Falls,Part I,Matagorda Island,Part II;
Mount Livermore-Sawtooth Mountain,Part III;Victorio Canyon,Part IV;Mount Liverrriore-Sawtooth
Mountain,a supplement to Part III;Devils River,Part VI;Canadian Breaks,Part VII;and Devil'sSink-
hole Area-Headwaters of the Nueces River,Part VIII — was scientifically and historically surveyed,
mapped, and photographed. Inaddition,current land ownership was recorded and mapped. Thepro-
ject involved the recruitment and direction of a field team of geologists,archaeologists,botanists,
zoologists, cartographers,photographers,historians,and landmen.

Texas is a diverse and beautiful land with a richheritage and abundant natural and scientific wonders
that should be preserved for the use and enjoymentof ourselves and of generations yet to come. As
your commission pointedout in requesting this survey, the more significant natural areas are disappearing
all toorapidly in Texas. It is our hope that the data gathered here will be instrumental inreversing that
trend.

Sincerely,

Don Kennard
Project Director



Foreward

The University of Texas at Austin, through The Division of Natural Resources and
Environment,conducted this study of five unique and endangerednatural areas of Texas as
a pilot project to provide basic data for the Governor, the Legislature, and various state
agencies in developing a program to protect and enhance these and similar sites for the
benefit and enjoyment of ourselves and of future generations.

This is the second Natural Area Survey undertaken by The University of Texas.
Previous studies of Capote Falls, Matagorda Island, Mount Livermore and Sawtooth
Mountain,and Victorio Canyon were conducted through the Lyndon B.Johnson School of
Public Affairs in1973.

The basic idea for such a program is not new. It is patterned after the National Park
Service's Historic American Building Survey (HABS).TheHABS program is both an agency
continuously studying architecture ofhistoric importance and a notable national collection
of documentary drawings, photographs, and written reports which preserve and proclaim
the heritage of our man-made environment. HABS was begun in 1933 by architects of the
National Park Service with funds from the federal government,and it is now our public
record of the building artinAmerica.

Thisnatural area survey project is designed to accomplish basically the same objectives
for the recording and preservationofnatural sites inTexas.This and subsequent reports will
be filed with the TexasParks and Wildlife Commission.

In Texas there are more than 500 areas of natural, scientific and/or historical
significance. Most of these areas may best be preserved through dedicated private ownership;
others should be purchasedand protectedby the stateand federal governments.Allof them
should be systematically recorded,photographed,mapped and scientifically analyzed.

It is our hope that this survey and the establishment of a continuing program will lead
to that end.

DonKennard
Project Director
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Impressions of Blue Elbow Swamp

GriffinSmith, jr.

Seven hundred miles from the angular desert fast-
nesses of Victorio and Capote,surrounded by gnarled
woodlands as green as the Amazon, the Sabine River
winds to the Gulf in weary oxbows. At its sharpest
bend it virtually encircles a narrow, two-thousand-
foot spit of Louisiana land, forming an obstacle that
local fishermen call "Blue Elbow."

The Blue Elbow Swamp, a scant two milessquare,
extends south and east from this peculiar bend. A
short distance downstream its woodlands give way to
natural openmarsh;and, unlikely as such a thingmay
seem to the casual visitor who hears the cry ofbarred
owls or watches kingfishers dive into the Elbow's
murky depths, the municipal boundaries of the city
of Orange are never more than four thousand yards
away. Seldom in Texas do the primeval and the
modern exist so close together.

Like so many of the state's most picturesque
natural areas, the Blue Elbow Swamp has affected
history chiefly by forcing history to go elsewhere:
unfit for habitation and penetrable even today only
"by air-boats, it is less a stage for human activity than
an obstacle to it.

*
To the south, toward Sabine Lake, the aboriginal

Atakapan Indians eked out their subsistence with a
diet of fish and brackish water clams enriched, when
opportunities arose, by human flesh. Regarded by
early European explorers as even more foul and
obnoxious than their cultural kin, the detested
Karankawa, the Atakapans eventually fell victim to
disease and to eighteenth-century Franco-Spanish
intrigues. They are known today largely through shell
middens left behind from encampments on high
ground along the Sabine.

To the north of Blue Elbow, at a more comfortable
remove from the mosquito- and fly-infested coast, the
settled agricultural civilization of the Caddo once
stretched as far as Oklahoma. Archaelogists consider
them the heirs of that mysterious mound-building
Mississippian culture characterized by precise social
orders, complex ceremonial rituals, and advanced
agriculture, which flourished from A.D. 500 almost
to historical times, a strange and as-yet unexplained
echo of the great Meso-American civilizations. But
the Mississippian heritage of those who lived nearest
Blue Elbow may have been more social than material;
the surviving pottery sherds exhibit a design and

decoration more like those of tribes known to have
inhabited the area ofpresent-day Galveston Bay.

White settlers found the region no more attractive
than the Indians had. Orange (originally called
Green's Bluff) was established in 1830 as a Sabine
River port, its back turned resolutely against the
nearby swamp. The Civil War, which might have
blazed momentarily up the Sabine if President
Lincoln had had his way, was kept away by Dick
Dowling's recklessly heroic defense of Sabine Pass
and Blue Elbow was left withno glamorous historical
moment to callits own.

However unexceptional the region's history may
be, contemporarybotanists and zoologists praise it as
a place where an exceptional variety of plant and
animal communities converge in intriguing ways.
Similar cypress-tupelo swamps exist in much of East
Texas— or did untilrecently,whenreservoirs inundated
most of them— but few ever contained as much
diversity of marine life as Blue Elbow, with its
strategic transition from fresh to salt water.Uponan
ecological base of shad, herring, and anchovies, the
river's predatory fish flourish to the satisfaction of
both commercial fishermen and sportsmen. Side by
side with familiar catfish, bass, sunfish,and buffalo,
others of a more elusive nature teem: the silt-loving,
virtually transparent scaly sand darter; two tiny cat-
fish called the tadpole madtom and the freckled
madtom, neither larger than a minnow; the cypress
darter, which haunts submerged rootcomplexes. The
variety of amphibians found in this corner ofTexas is
greater than in any other region of the state, a
statistic that is unlikely to be doubted by the visitor
who listens on a summer night to the ragged orches-
trations of green tree frogs, pig frogs, bronze frogs,
and bull frogs.

The brackish water supports sea turtles as well as
several formidable freshwater species— the alligator
snapping turtle (which uses its tongue as a lure for
small fish and is itself locally admired as food), the
razorbacked musk turtle, and stinkpot turtles. Every
North American species of poisonous snake can also
be found, as well as such obscure nonpoisonous
species as the burrowing westernmud snake and the
snakelike reptile known as a glass lizard.

The bird population is likewise abundant,
especially in the winter months when migratory
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waterfowl arrive; although geese and ducks are the
most common visitors, whistling swans have occa-
sionally been seen. Four types of herons are among
the most conspicuous resident birds in Blue Elbow
Swamp, but the pied-billed grebe (with its ability to
change its specific gravity and sink up to its neck) is
surely the most unusual. A total of 243 different
birds have been observed or reported within the
swamp.

Mammals are rarer, of course; but the population
of beaver and river otters is once again increasing
after their narrow escape from extinction at the
hands of fur traders in the nineteenth century. The
greater menace today'comes less from man than from
a much closer mammalian kin: the exotic nutria,
which appears to be driving out the native muskrat
and may eventually affect the entire ecology of the
region.

The nutria's counterpart in the plant kingdom may
be the Chinese tallow, an attractive non-native tree
now rapidly proliferating in the drier domes of the
swamp. Underneath cypress and tupelo hung with
Spanish moss, often strung with huge three-dimen-
sional webs of giant spiders, Chinese tallow brightens
the forest's understory— but at an uncertain price.
Lacking natural enemies and competition, itmay well
crowd out the native species and disturb the eco-
system, as its explosive new growthin small clearings
suggests.

Recent clearings are the work of nature, not of
man; the absence of active timber cutting in the Blue
Elbow Swamp seems destined to continue for the
foreseeable future. Such forbearance, however, is
dictated more by simple economics— the timber is of
poor quality and hard to get-than by any desire for
preservation. The timber is poor, and the damage
already done, because of the logging that systemat-
ically stripped the swamp of its finest trees from
almost the first day white men called Texashome. As
early as 1836, a power sawmill was under construc-
tion along the Sabine six miles from Orange, though

its builders left to join Sam Houston's tattered army.
The tempo of activity resumed and quickened in the
twentieth century.

Harvesting first the choice pines, then the hard-
woods and cypress, loggers cleared the river banks,
natural levees, and low hills, floating the logs down-
stream to Orange where a thriving mill center arose.
Virgin trees in the interior lasted until the end of
World War 11, when canals were dredged to carry
them out as well. Today no significant virgin forest
remains anywhere within the swamp; only the gaunt
skeleton of an occasional majestic cypress,girdled by
the loggers and then left standing when rot or some
other defect was observed at cutting time,stands as a
mute reminder of what Blue Elbow used to be.

Today the swamp and the Sabine exist togetherin
uneasy harmony, in many ways as dissimilar to each
other as both are dissimilar to the urban Texas they
adjoin. On the river the hum of activity is never far
from earshot, though fishing boats and Johnson
motors long ago replaced the antebellum steamboats
that once bustled around the sinuous bends,carrying
tens of thousands of bales of cotton to coastal ports.
The river has been appropriated: people live along it,
draw food from it, entertain themselves with it.But
tie up to a cypress root and walk a hundred yards
inland along a piney ridge, and the human signs are
gone.Deeper still,except for an occasional fisherman
along the lush canals, the swamp seems as elemental
as it must have been when the first logger set his saw
against his chosen tree.Patiently,indifferently, with a
relentless tangled tropical welling forth of life,itpur-
sues its own regeneration.

In a hundred years, perhaps, Blue Elbow Swamp
will once again be a climax forest; meanwhile it
mends. In the spring wisteria, honeysuckle, and
flowering dogwood bloom; persimmons and
muscadines ripen through steamy summer days; the
red maples, gums, and sumacs ignite with fiery foli-
age in the long, late autums.Among them, unhurried,
the giant spiders tirelessly spin their enormous webs.



Historical Survey of the Blue Elbow Swamp Region

William A.Ward

As the Sabine River nears the Gulf of Mexico,
there is created along its course a transitional area
between inland pine forests and the grassy savannah
of the coast. A combination of high rainfall and low
gradient— with resulting poor drainage— creates a
riparian environment of bogs and marsh which
inhibits the growthof pine and hardwoods,excepton
isolatedhighground,andconverselyprovides theideal
situation for the southern bald cypress that thrives in
this regionofblack water swamp.

This broad fan of swamp and marsh on the out-
skirts of Orange,Texas, was a limiting factor not only
to the pine and hardwood forests but to the activity
of man as well, and the history of this part of Texas
skirts this marshy bottomland, leaving it on the
periphery of settlement and war as the exploration of
Texas and the territorial expansion of peoples and
empires flowed and ebbed around and beyond its
limits.

The first people in this area were, of course, the
Indians. From the edge of the swamp south to the
coast, the primary aboriginal group was the
Atakapan, a very primitive people who lived by fish-
ing, hunting, and gathering, and practiced a less
wholesome pursuit testified to by their name which
means cannibal in the Choctaw language.

The Atakapans represented a family of tribes
which ranged from southwest Louisiana to the
Trinity River and from the Gulf north to the Caddo
country of East Texas. Culturally, they were closely
akin to the Karankawa of the western Gulf with the
focus of their tribal region being the Sabine Lake
area. It is estimated they had inhabited this coastal
region since about 500 A.D., leading a veryprimitive
existence based around seasonal rhythms of hunting
and fishing.^

As they were in the periphery of European activ-
ity, they had only intermittent contact with the
Spanish and French explorers, traders, and mission-
aries who filtered through the area. Until about 1720
they remained more or less loyal to the Spanish. At
about this time, however, they began to trade wea-
pons they received from the French to the Lipan
Apaches, who were the enemies of the Spanish. This
prompted the Spanish to send agents among them
whose efforts, combined with epidemics, soon

reduced the tribes to impotence. Toward the end of
the eighteenth century, remnants of the tribes joined
with their related group in Louisiana. The surviving
elements in Texas were eventually absorbed by other
Indian nations, with the only survivors today being
found on the Alabama-Coushatta reservation in Polk
County.

The land to the north of the swamp and the
Atakapans belonged to a group of eight settled, agri-
cultural tribes who were aligned in one of the three
Caddo confederacies known as the Hasinais. These
tribes referred to one another as Tejas or allies, with
the name Caddo coming from the word Caddi, the
village elder or headman. This Hasinai confederacy
extended from Oklahoma through East Texas to the
Coastal Plains and shared a common language and
culture, being related linguistically and ethnically to
the southeast Indians of the Mississippi valley such as
the Natchez.

Their society— with its settled communities, agri-
culture, large permanent dwellings, sophisticated
ritual, and alliances— represented the most advanced
Indian population of the southern forests. By the
time ofEuropean contact, however, they were only a
remnant of the great Mississippi mound building cul-
ture which had come so mysteriously into being
about 500 A.D. At that time a vigorous and advanced
people with ahigh civilization consisting of aknowl-
edge of agriculture, temple mounds, and ceremonial
centers and priesthoods established themselves on the
Gulf coast, their culture suggesting a mezo-American
origin.

By historic times they had stopped building
mounds, their culture having faded into a relic of the
past. They did practice one ritual,however, shared by
all of the Indians of Texas except the Comanche—
cannibalism.

The final Indian group of the area was the
Cherokee who were related liguistically to the
Iroquoias and were members of the five nations sup-
posedly organized by Hiawatha when the Cherokees
lived in Georgia. They were primarily a settled, farm-
ing people with some hunting and gathering. With the
steady encroachment of whites in the early nine-
teenth century, the Cherokees were ordered expelled
from their homeland of Georgia in 1807, again in

3
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1817, and finally in 1820 when the Supreme Court
determined them to be squatters on theland.

The movement of the Cherokee to the Indian terri-
tory in Arkansas was accomplished with terrible suf-
fering and death in a march called theTrail of Tears.
Some 20,000 Cherokees were moved to Arkansas,
and in the process nearly a third died. Unfortu-
nately, they were moved onto land still held by the
very savage Osage against whom they immediately
had to start defending themselves. From Arkansas
they were then driven into Oklahoma, with many
drifting down into East Texas where they settled near
Nacogdoches and along the Sabine and Neches Rivers
in 1822. After the Texas Revolution, however, they
were driven back north into Oklahoma.

The first European exploit in southeast Texas
began as the result of an elaborate Spanish scheme of
conquest which, however, was directed not at Texas
but at Florida. In 1528 Panfilo de Narvaez, in com-
mand of a large land and sea armada, launched an
expedition into Florida which very quickly disinte-
grated as his army, after fighting its way through
swamp, rain, heat, and Indian attacks, found itself
abandoned by its naval contingent. Narvaez built log
rafts and bravely launched the remnants ofhis army
into the Gulf inhope of reaching Cuba. This proved
to be a tragic decision, however, as a hurricane
destroyed what remained of this expedition except
for two rafts which were blown across the Gulf and
onto the sandy beach of a low,desolate, and inhospit-
able piece of land which would be known in the
future as Galveston Island. The survivors were led by
the second in command of the expedition,a noble-
man named Alvar Nunez Cabeza de Vaca, who must
have felt somethin like a Spanish Odysseus,especially
when he discovered the only inhabitants of the island
were aboriginal cannibals.11

De Vaca and his men were forthwith enslaved by
the Indians with whom they lived for several years, de
Vaca gaining distinction as a medicine man as they
moved about the coastal and East Texas areas. In
1535 de Vaca and three companions, one being the
Negro Estavan, escaped and began a longand incredi-
ble journey across nearly half a continent in their
effort to reach Mexico.Finally, they were rescued on
the Pacific coast of Mexico by a Spanish slaving
expedition and taken to Mexico City where, before
the viceregal court,de Vaca told ofhisexploits which
included what the Spanish wantefd most to hear, the
story of a magnificent city of gold that lay some-
where northwest of his travels. Immediately, the
Spanish launched their most ambitious expedition
commanded by Francisco Coronado, which they
hoped would subdue for Spain this land of gold and
silver and jewelsknown as Quivera.

Except for the brief incursion into East Texas by
Luis de Moscosa in 1541— who was trying to reach
Mexico with the remnants of de Soto's expedition-
there was no other European venture into the area for
nearly 150 years. Then in 1684, Spanishinterest was
suddenly reawakened, not by the hope of loot and
plunder, but by the fear of being looted and
plundered themselves as word reached them of a
French expedition to the coast of Texas.

The central figure of this drama was a French fur
trader from Canada, Robert Rene Cavalier, who, be-
cause of his extremely profitable enterprise on the
Niagara River, received the title of Sier de la Salle. In
1682, La Salle and a small party of Frenchmen
floated in canoes down the Mississippi River to its
mouth where he duly claimed for France all of the
area drained by the river, naming it Louisiana in
honor of his king. He then returned to Canada and
then went to France where he appeared before
Louis XIV at Versailles, seeking permission to
colonize this newly claimed area, and immediately
became embroiled in a darker intrigue involving (it is
thought) a French thrust at the Spanish mines of
northern Mexico, as Spain and France were then at

13war.
°

There was also at the court of Louis one Diego
Dionisio de Panalosa, a Spanish renegade and former
governor of New Mexico, who had recently been
banished from all of New Spain for impiety. Henow
came to Louis,having been rejected by Charles IIof
England, offering to lead a thousand buccaneers from
Santo Domingo to Panuco to conquer all of New
Spain. La Salle, upon hearing of this scheme,
offered to locate his colony sixty leagues west of the
Mississippi and also lead buccaneers from Santo
Domingo to seize the Spanish mines. Louis dismissed
Panalosa from his court and met in private audience
with La Salle. His precise instructions are not known,
though ostensibly La Salle- was commissioned to only
colonize the mouth of the Mississippi. It seems
evident,however, from LaSalle's later actions that he
actually intended to establish a French position from
which a later thrust could be made at the mines of
New Mexico. La Salle, with four ships and a
hundred colonists, embarked for the New World in
1684. By design or by mischance, he directed his
captains past the Mississippi and, after stopping
briefly for water at Sabine Pass, landed instead at the
mouth of the JLavaca River at MatagordaBay.Here he
ordered his people to disembark, and in the process
the ship bearingmost of the supplies for the colonists
struck a sand bar and was lost.

After a few weeks of survey and exploration,a site
for a stockade was chosen several miles up the Lavaca
River where it would be out of sight of any Spanish
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warship patrolling the coast.During this time a third
ship of the small squadron returned to France with a
few discontented colonists, leaving only one ship as
protection against the Spanish and for communica-
tion with the French West Indies. As soon as the
stockade was completed, La Salle led a group ofsixty
men on a mission, ostensibly, to find the Mississippi
River. The direction they took, however, was to the
west in what apparently was a reconnoiter of the
route to the Spanish mines. On his return, La Salle
spoke of having encountered much evidence of
Spanish culture among the Indians and to having
claimed for the king of France all of the land as far as
the Rio de las Palmas. Upon his return, it was also
discovered that the remaining ship and their only
means of escape had disappeared, the conclusion
being that she had sailed for France, abandoning the
colonists. '

In the following spring of 1685, La Salle led an-
other expedition out of the fort, but this time he
sought supplies and went northeast toward a small
fort and trading post also known as Fort St. Louis
which he had earlier established in Illinois on the
Missouri River. The expedition proceeded as far as
the Caddo villages of southeast Texas where, due to
fever and diminishing supplies of gunpowder, he
returned to Matagorda Bay.Itwas on this return that
the fate of the fourth ship was learned.Her crew had
straggled into the fort and admitted that during a
rousing drinking bout, the ship's cable had been
slipped, causing her to drift out into the bay and
ultimately onto shoals where she sank. °

In January of 1687, La Salle and sixteen com-
panions made a last effort to reach Illinois. It is
thought that they again traveled northeast to apoint
somewhere slightly east of the Trinity River in south-
east Texas where mutiny suddenly erupted among
exhausted and hungry men over the questionof who
was entitled to the most desirable parts of a freshly
killed buffalo. The settlement of the argument
resulted in the death of LaSalle and five others. The
mutineers then deserted to a nearby Caddo Indian
village, and the other survivors— including La Salle's
nephew Jean Cavalier— reached the trading post in
Illinois and continued on to Canada and finally
France. In 1689 a rescue party was sent out but was
unable to locate the site of the colony and the search
was abandoned.

The Spanish, however,had been aware of La Salle
since at least September of 1685 when a French
pirate named Denis Thomas was captured during a
pirate raidon Campeche and told of havingdeserted a
French expeditionin Santo Domingo ledbyMonsieur
La Salas, whose purpose was to attack the mines of
northern Mexico. This prompted immediate and

feverish activity by the Spanish who launched eleven
land and sea expeditions in the next four years to
search out and destroy La Salle's forces. In 1689
Alonzo de Leon, who had led four of the five pre-
vious land expeditions, set out for the final time in
search of La Salle. He was accompanied bya Francis-
can priest named Father Massanet, who was searching
not for Frenchmen but for Indian converts toMother
Church, as well as evidence of the supposed miracle
of the woman inblue.

The woman in blue represents one of the more
curious sidelights of Texas history, involving
Philip IV of Spain and inspiring the Franciscan order
in its missionary efforts in the Southwest. A Spanish
nunnamed Maria de Agreda, who lived from 1602 to
1665, claimed that duringperiodsof religious ecstasy
experienced at her convent in the Spanish village of
Agreda she was transported by the miracle ofbiloca-
tion to distant lands belonging to a barbarous people
known as the Jumano and the Tejas, whom she in-
structed to seek out the Francisan missionaries. The
story— which has the markings of a good public rela-
tions stunt by the Franciscans— received confirmation
of a sort when Father Benevides,a Franciscan priest,
returned to Spain after having been among the
Jumano Indians of New Mexico. The Jumanos, he
said, had told him that they had been visited by a
woman in blue who instructed them to seek out his
mission. The story, compounded by a book written
by the good sister, was soon the subject of excited
discussion throughout Spain, resulting in a personage
no less august than KingPhilip IV,who came to visit
her in her convent— which was conveniently the home
of her mother and father, they having taken religious
vows as well. Over the next few years Philip was a
regular visitor, discussing with Sister Maria in private
audience the affairs of state and seekingher advice on
various problems confronting him— all of which may
explain to some extent the declining position of the
Spanish at that time.

With the dual goals of religion and La Salle, the
Spanish expedition therefore proceeded into Texas.
When they reached the Guadalupe River, they were
met by Indians who told them the French had been
massacred by Karankawas some three months earlier.
The next day the Spanish found the ruins of the fort
which they destroyed, eliminating all evidence of
La Salle's presence there. Shortly thereafter, word
was received via an Indian courier from the mutineer
survivors of the La Salle expedition,asking that they
be rescued from the Caddo village by the Spanish.
De Leon, Massanet, and twenty soldiers journeyed to
the Caddo village inEast Texas where they found two
Frenchmen, one of whom had participated in the
assassination ofLa Salle.
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As the Spanish were preparing to leave, the village
chief approached Father Massanet and asked for some
blue cloth in which tobury his mother. Massanet gave
him the cloth and asked why it had to be blue. The
chief explained that it was the color of the cape worn
by the white woman who had come to their village to
tell them about Christianity when the chiefs mother
had been a child. For Father Massanet this was con-
clusive proof of the miracle of the woman in blue,
and he left the area determined to return and carry
out the wishes of Maria de Agreda by building mis-
sions among the Tejas, a people she claimed to have
visited fifty years before.

The immediate result of La Salle's expedition was
that the Spanish realized the French,who were filter-
ing into the Mississippi Valley, posed a threat to the
eastern flank of their empire. The decided, therefore,
to occupy East Texas with a chain of missions and
presidios which hopefully would discourage any
further French activity in the area. It was the purpose
of the missions to bring the Indians under Spanish
control and discipline of the churchin order to create
a pro-Spanish buffer against any French incursions in
that area. Father Massanet and de Leon set about this
task the following year when they returned with a
sizable force of soldiers and several Franciscan priests
to begin the establishment of a mission near the
Neches River, San Francisco de los Tejas. In the fol-
lowing year, 1691, another and more ambitious
expedition led by the new governor of the province,
Domingo Teran de los Rios, traveled throughout
central and southeast Texas and western Louisiana,
seeking to extirpate French influence before return-
ing to VeraCruz in 1692.24

In the meantime, Father Massanet had returned to
Mexico, and in his absence a second mission was built
near the first. The Indians shortly became openly
antagonistic toward the missions after an epidemic
broke out in their villages, probably smallpox brought
by the Spanish. Intense hostility toward the Spanish
soon spread throughout the area, and the fields of the
missions were no longer worked or chapel services
attended. In view of this, as well as the declining
threat of the French, the viceroy ordered the aban-
donment of the missions and the return of the re-
maining priests and soldiers to Mexico, ending the
first episode of Spanish settlement in East Texas.

The priests and soldiers returned toMexico by way
of a newly built imperial' road, the Camino Real,
which had just been blazed to link Mexico with the
East Texasmissions. This road, later known as the old
San Antonio Road, was laid out by the governor of
the province at the order of the King of Spain in
1691. Theking instructed Teran to find a new route
from Monclova, the new capital of Texas, straight to

the East Texas Indians as a replacement for the pre-
vious Gulf coast route known as La Bahia. The road,
once it entered East Texas, essentially followed the
Indian trails through the almost impenetrable Big
Thicket area into the Piney Woods and across the
Sabine River into Louisiana. These trails led from one
Indian village to the next, and it was near these
villages that the missions were built. West of the
Trinity, the road was laid out in the most direct
route. The course of the road was from Saltillo to
Monclova, then to San Juan Bautista on the Rio
Grande to the future sites of San Antonio and
Bastrop, then to Nacogdoches and across the Sabine
at the point later known as Games'Ferry, continuing
to the future Spanish settlement of Los Adaes in
Louisiana.

The lower route which swung south along the
coast, and which was basically the route used by the
Spanish in their search for La Salle, was known by
several names at different times inits history. Italso
was a military highway to East Texas which origi-
nated in Saltillo, going from there to Laredo, Goliad
or La Bahia, Atascosito, a military outpost on the
Trinity, and then across the Sabine River just south
of Cypress Swamp and into Louisiana. The western
section was known as La Bahia Road, and the eastern
half as Atascosito Road,again followingIndian trails.
Later, during the great cattle drives of the nineteenth
century, the road would be known as the Opelousas
Trail, over which herds of Texas cattle would be
driven to Opelousas, Louisiana, and on to New
Orleans.27

Spanish colonial interest in East Texas was not
revived until some twenty years after their first with-
drawal, and again the result of French intrusion.
Since 1698 the French had been busily settling into
Louisiana. French traders operating in this area
realized that a greater profit could be theirs if the
lucrative market of the Spanish colonies to the west
could be opened to them, prohibited thenby Spanish
law. In 1713 an opportunity afforded itself to the
French whereby they might induce the Spanish to
allow a market to be created near the French trading
stations. In that year Father Hidalgo, who had pre-
viously ministered to the Indians,became concerned
for their well-being and wrote a letter fromMexico to
Governor Lamonthe Cadillac, the French administra-
tor in Louisiana, requesting that a priest be sent to
East Texas to see to the spiritual needs of the Indians.
In response, the governor sent not a priest but a fur
trader from Quebec, Louis Juckereau de St. Denis,
who was more interested in Spanish gold for trade
goods than Indian souls.

St. Denis, traveling over the Camino Real, went
across Texas to San Juan Bautista, where, in quick
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order, he was greeted as a guest, began courting the
granddaughter of the presidio's commandant, and
incurred the jealousy of a rival suitor who had him
arrested and sent to Mexico City. There, his charm
was of such caliber that instead of being shot as a spy,
he was placed in joint command of a Spanish
expedition back to East Texas for the purpose of
restoring a Spanishpresence there. The San Francisco
Mission was rebuilt with a presidio. Five other mis-
sions were constructed, one near the present town of
Nacogdoches and another in western Louisiana near
the Indian village of Adaes— very near the trading post
at Natchitoches, owned, oddly enough,by St. Denis.
This site, called Los Adaes, became the capital and
most important settlement in East Texas, dependent
very largely on French goods obtained from
Natchitoches.

For the next five years the missions experienceda
very tenuous existence, the attitude of the Indians
being extremely cool toward working the fields and
providing other labor for the Spanish.

In 1719, however, France and Spain again were at
war, and St. Denis, apprised of this situation before
the Spanish were, rode with a small contingent the
ten-or-so miles to Los Adaes where he took com-
pletely by surprise the one Spanish soldier there. In
the ensuing rapine (which consisted of looting the
chicken pens) the Spaniard escapedand bore word to
the nearby Mission Delores of a large force of invad-
ing Frenchmen, a rumor which in the hands of the
fleeingpadres quickly elevated the force to the size of
a regiment, and encouraged the Spanish commandant
at the presidio to decide on a full and hasty retreat.
There was then initiated a long trek back to San
Antonio, ending what was later called the Chicken
War.30

The French made no effort to establish themselves
in Los Adaes or East Texas, and the Spanishdecided
that a riposte to this disgrace was necessary toregain
their honor and position there. Toward this end, the
viceroy appointed the Marquis de San Miguel
de Aguayo to lead a major expedition to East Texas
and reestablish and make invincible Spanish control
there. In 1721 Aguayo marched east along the
Camino Real to the recently established presidio at
San Antonio where the priests from the East Texas
mission had taken refuge. In order to reduce
Aguayo's chagrin at this behavior, they had hastily
named a newlybuilt mission inhis honor, the Mission
San Jose y San Miguel de Aguayo. Upon arrival in
East Texas, Aguayomoved the San Francisco Mission
a few miles to the Neches River and returned the
priests with supplies to the remaining five missions.
At Los Adaes he built a new presidioprotected by six
cannons and 100 soldiers, with reinforcements also

garrisoned at the ©ther two presidios inTexas, there-
by creating a Spanish presence far more powerful
than before and clearly adequate to defend itself
against the French. The war which precipitated this
activity had ended the year before, a factnot known
by Aguayo untilhe went to the French tradingpost.
His work finished and the war over, Aguayoreturned
to Mexico, his preparations and rebuilding marking
the high watermark of the Spanish occupation of East
Texas.

*
The only additional military activity in the area

occurred some thirty-five years later near Anahuac
where a mission and presidio were built in 1756 at a
village of the Orcoquisac Indians as the result of
French traders and gunrunners operating in the area.
This settlement fared very poorly due to fever and
hurricanes and was abandoned in1771.

In 1763 the Spanish position in East Texas took a
very different turn with the Treaty of Paris ending
the Seven Years War. By this treaty,France ceded its
colony in western Louisiana to Spain, leaving Spain
and Britain facing each other along the Mississippi
River. In order to evaluate this new situation, the
Marquis de Rubi was sent the following year to
inspect the East Texas and western Louisianaarea. It
was his subsequent recommendation that since the
boundaries of the Spanish Empire now extended to
the Mississippi River, there was no longer any need
for the East Texasmissions and presidios. The viceroy
agreed, and the settlements were ordered abandoned
and the peoplemoved to San Antonio.

The residents of Los Adaes, however, did not
accept their fate easily, and after petitioning the
viceroy, were permitted to returneast, but only as far
as the Trinity River. Here in 1774, under the leader-
ship of GilYbarbo, the ill-fated and short-lived settle-
ment of Bucareli,named inhonor of the viceroy, was
built. In 1777 Ybarbo led an expedition to Sabine
Lake in search of an English ship reported by the
Indians to be there. He found the ship half sunk,its
cargo only bricks,but no evidence ofher crew.

Two years later in 1779 Ybarbo led another
expedition,but this one went eastward as he took the
people of Bucareli away from the mosquito-infested
lowlands of the Trinity where their homes had
already been damaged or destroyed by a devastating
flood and Comanche raid. Without asking anyone, the
settlers moved east to the abandoned mission and
presidio of Nacogdoches whose buildings they
occupiedand rebuilt.

At the time Ybarbo and his settlers were establish-
ing themselves at Nacogdoches, Spain was at war
again, this time with Britain and allied with France.
By the Treaty of Paris that ended that war, Spain
reacquired Florida from Britain and gained a new
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neighbor along the Mississippi, the newly created
United States of America. By this treaty, Spain would
seem to have finally triumphed over her ancient rivals
in the contest for New World supremacy. It was,how-
ever, a deceptive radiance of an imperium supported
by the jealousies of the stronger Europeancountries,
much like the Turkish Empire would be later.

By 1800 Spain was a pawn ofNapoleon and only
the merest shadow of her former self,her New World
empire on the verge of disintegration with the pieces
to be picked up by the young Anglo-Saxonnation to
the north. Spain's relations with the United States
began amicably enough with the Pickney Treaty of
1795, which adjusted the Florida border and gave the
United States the right to use the Mississippi River.
At the same moment, however, the Spanish were con-
spiring to seize the western portion of Kentucky and
covertly employed a former revolutionary general,
James Wilkinson, to help them. Wilkinson,it appears,
was a double agent, as his clerk and bookkeeper
Philip Nolan traveled throughout Texas and reported
on his trips to Thomas Jefferson in 1799. In 1800
Nolan was killed while, it was reported, resisting
arrest by the Spanish.

It was at this time also that Louisiana once again
changed hands,beinggiven by Spain to France by the
secret treaty of San Ildefonso in 1800. In December
of 1803, Napoleon sold Louisiana to the United
States, creating a new and tense situation along the
Sabine. As a result of the Aaron Burr filibuster
episode in 1806, as well as the probing expeditionof
Zebulon Pike, Spain moved reinforcements to Nacog-
doches and regarrisoned the old presidios at
Orcoquisac and Los Adaes.

'
General Wilkinson, who was now in command of

the United States forces in Louisiana, ordered the
Spanish to evacuateLos Adaes in November of 1806.
The Spanish general, Herrera, met with Wilkinson,
and by mutual consent a buffer zone was created,
with American troops to remain east of a stream
called Arroyo Hondo in western Louisiana and the
Spanish withdrawing west of the Sabine River. In
between, and from the coast to the Red River, was
created the notorious neutral ground which became a
sanctuary for outlaws and filibusters.

In September of 1810, the long twilight of the
Spanish Empire in Latin America finally began to
fade as the egalitarian principles of Father Hidalgo
precipitated revolution in Mexico against Spanish
rule. East Texas and the neutral ground quickly be-
came a haven for Mexican revolutionaries, the first
being Juan Bautista de las Casas, a follower of
Hidalgo, who briefly overthrew Spanish rule in Texas
in 1811. In 1812 another effort was made by
Bernardo Gutierrez, who had fled to Natchitoches

when the Hidalgo movement collapsed. He and a
former U.S. army officer, Augustus W. Magee, seized
Nacogdoches and then marched south where they
were surrounded by royalists, at which point Magee
committed suicide. The royalists were dispersed,how-
ever, and the filibusters captured San Antonio which
they held briefly until their defeat at the battle of
Medina. Gutierrez, who had been relieved of com-
mand because of cruelty to capturedofficers, scuttled
back to Natchitoches.

In 1816 another group of revolutionaries under the
command of Luis Aury, a former French naval offi-
cer, set up a base for privateering against Spanish
shipping at Galveston and then decided to launch an
attack on the Mexican coast, an effort repulsed in
short order. When Aury returned to Galveston, he
found his base had been taken over by a real private,
Jean Lafitte, who advised Aury with delicate subtlety
to disappear as quickly as possible.

Jean Lafitte, the courtly pirate and part-time
American patriot, expresseda feigned loyalty to the
Mexican republican aspirations while apparently
employed as a secret agent for the,Spanish govern-
ment. The fact that he spent most ofhis day looting
Spanish ships did not greatly interfere with this
arrangement. During his occupation of the island he
became more or less involved with two other fili-
bustering operations. The first was with a former
general of Napoleon, Charles Lallemand, who arrived
in Galveston with 150 men in January of 1818, pro-
posing to found a colony for former followers of
Napoleon.Lafitte assisted the Frenchman in founding
a settlement a short distance up the Trinity River
near Liberty, Texas, Champ d'Asile. Lallemand then
imprudently issued a manifesto asserting his natural
right to any part of the unsettled Spanish territory he
wanted. The Spanish army shortly dispelled this right,
and the colonists fled back to Galveston where they
were transported aboard Lafitte's ship to New
Orleans.

A second filibustering expedition involving Lafitte
began in 1819 as a result of the Adams-Onis or
Florida Purchase Treaty of that year. By this treaty
Florida was ceded by Spain to the United States,
which in turn agreed to cancel its claim to Texas and
fixed the Louisiana border along the Sabine River. As
this treaty gave up territory many in the south
believed to be part of Louisiana, a filibustering
expedition was organized to seize Texas.It was ledby
Dr. James Long and had the support of General
Wilkinson. Bernardo Gutierrez quickly resurfaced and
joined the expedition which in1819 occupied Nacog-
doches and declared the independence of Texas.Long
then sought an alliance with Lafitte but was turned
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down. A few months later the Spanish army routed
the filibusters from Texas.

During this period of disintegrating empire and
revolution,Moses Austin,a Connecticut Yankee and
entrepreneur, received permission first from the
Spanish and then the Republic of Mexico to begin a
settlement of Anglo-Americans in Texas on a grant of
land in south Texas along the Brazos River, with its
headquarters at San Felipe de Austin near the old
Atascosito crossing. His colony, which was taken over
at his death byhis son, StephenF.Austin, was finally
authorized in April, 1823, and the first influx of
Anglo settlers began. Fromhis capital in Saltillo, the
governor of the newly created state of Coahuila and
Texas further induced Anglo settlement in 1825 with
his offer of a league of land to any new settler and
five leagues to any empresario who would bring in
100 families within six years.Some thirty empresario
contracts were awarded, but in one instance the area
given to the empresario was land already occupied.
This was the Hayden Edwards' grant which included
the city of Nacogdoches.In 1825 Edwards summarily
ordered off his land the long-established descendants
of Gil Ybarbo, who naturally took issue with this
order. There resulted the Fredonian Rebellion when
Edwards' brother Benjamin seized Nacogdoches in
December of 1816 and raised the flag of the
Fredonian Republic above the old stone fort. The
republic lasted only until the approach of theMexi-
can army and the militia from Austin's colony. The
Edwards brothers and their band retreated across the
Sabine, and Edwards' contract was cancelled.

Anglo settlers continued to flow into Texas during
the next few years, and their increasingnumbers and
unwillingness to adopt Spanish culture created suspi-
cion and hostility among the Mexican officials. In
1828 the fluid politicalsituation inMexico jelledinto
two very recognizable factions— the Centralists, who
wanted a centralized dictatorship,and the Federalists,
who sought to create a federal republic. In the elec-
tion of 1828 the Federalists claimed their candidate
had been cheated out of his victory, and war broke
out between the two factions with the Federalists
seizing power in 1829, only to be driven out by a
Centralist army. During this skirmishing, the Federal-
ists faction gained a new leader, Antonio Lopez de
Santa Anna.From 1829 to 1832 fighting ragedacross
Mexico. The new Centralist government was also
sharply anti-Anglo and in 1830 forbade further
American immigration and cancelled all empresario
grants, creatinginstantly the sentiment among Anglos
for revolution against Mexico.

The first outbreak of trouble began in1832 at the
southeast Texas coastal community of Anahuac on
Trinity Bay where James Bradburn, an adventurer

.and colonel in theMexican army and commandant of
a small fort there, began seizing slaves and property
for his own purpose, arresting those who objected
and declaring martial law. The citizens formed them-
selves into amilitia to attack the fort after issuing the
Turtle Bayou Resolution which stated their grievance
and actions were not against Mexico but only Brad-
burn. They then attacked and captured the presidio
at Brazoria after its commandant refused to give them
a cannon to use on Bradburn's fort. By the time they
had returned, Bradburn had been deposed by a con-
tingent of Mexican troups sent hurriedly from Nacog-
doches. The militia then dispersed after declaring its
loyalty to Santa Anna. Shortly afterward the presidio
at Nacogdoches was attacked and taken by a com-
bined group of Anglos and Latins, ostensibly for the
Federalist cause. The commandant was then escorted
to Matamoros by James Bowie and Stephen F.
Austin, arriving there just as a Federalist and
Centralist army fought one another for the city.
Afterward, fearing that the action at Anahuac and
Nacogdoches were preludes to Anglo rebellion, the
Federalist General Mexia marched into Texas and
after being convinced of its citizens' loyalty to Santa
Annareturned toMexico to fight Centralists.

From 1832 to 1835 the political situation degener-
ated further as Santa Anna, now president, gradually
metamorphosed from a Federalist to a Centralist as
he dismissed congress and assumed all state powers,
neatly seating the stage for revolution in Texas.
Trouble began again at Anahuac where the Mexican
commandant, who had arrested some Anglos, was
beseigedin his fort and forced to surrender to William
B. Travis. General Cos, the brother-in-law of Santa
Anna, ordered Travis arrested, an order which was
ignored and resulted in fervent sentiment among
Anglos for rebellion, a sentiment wholly supported
by Austin. "

The Texas revolution began officially on October
9, 1835, with the Texan captureof the town of Gon-
zales, followed by victories at Goliad and San
Antonio where General Cos was forced intohumiliat-
ing retreat. At that point Santa Anna took the field
personally, defeating the Texans at the Alamo and
Goliad. By April of 1836 he was supreme in south
Texas, with Houston's forces having withdrawn to the
southeast. Santa Anna then marched on Harrisburg
where he missed catching the rebel government by
twelve hours. He then burned the city and set out
after Houston's army which had regrouped on a
marshy coastal plain near the confluence of Buffalo
Bayou and the San Jacinto River. On April 21 Santa
Anna bivouacked opposite his numerically inferior
enemy and, not believing the Texans would attack,
allowed his men to prepare meals and rest from their
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march. Houston, realizing the potential of Santa
Anna's actions, decided to attack and caught the
Mexicans by surprise. After only eighteenminutes of
combat, the battle of San Jacinto was over. The fol-
lowing day the independenceof Texas was assured by
the capture of Santa Anna, who was trying to escape
in a private's uniform. His capture meant that the
6,000 other Mexican soldiers in Texas would not be

47used against the Anglos, thus ending the war.
'

The Republic of Texas created by this battle was a
creature of transition in which the Anglo settlers,
who had within about a decade of the immigration to
Texas seized the state from Mexico, marked time
until admission into the United States could be
effected. Texas was finally admitted to the Union on
December 29,1845,by the signature of James K.Polk
to the Texas Admission Act, followed very shortly by
the declaration of war by Mexico against the United
States and the subsequent loss by Mexico of nearly
half of her territory. In the wake of the Spanish
Empire's demise, a weak state had attempted to pre-
vail against the ambitions of a stronger one and lost,
the result being that the vacuum created in North
America by the collapse of the Spanish Empire was
now effectively filled by a nation seeking what she
felt to be her natural limits and, of course, her mani-
fest destiny.

Thisperiodbetween the first empresario grants and
the inception of the Republic of Texas marked the
beginning of permanent Anglo settlement in the
immediate area of Cypress Swamp— now known as
Blue Elbow Swamp. Initial settlement was begun in
1825 by Noah Tevis, a settler from Tennessee whose
small community was called Tevis Bluff or Tevis
Settlement and was located on theNeches River near
Sabine Lake which waspart of the Lorenzo de Zavala
grant. The site already had a longhistory as a trading
post for Spanish and French trappers. In 1835 Tevis
sold fifty acres of land to the Thomas Huling Com-
pany, whose agent Henry Millard laid out the town-
site of Beaumont, naming it for his relative, Jefferson
Beaumont. In the next two years Beaumont became
the county seat of Jefferson County, named for
Thomas Jefferson.

At the narrow pass where the watersof the Neches
and Sabine Rivers flow into the Gulf, the site of a
new port was laid out by Sam Houston, who named
the' town Sabine City. A customs office was opened
in 1837, and the name changed to Sabine Pass in
1839.49

To the north and along the edge of the Sabine
River and Cypress Swamp another small community
was established in 1830 and called Green's Bluff. In
1840 the name was changed to Madison in honor of
James Madison. In 1850 the town was made the

county seat of newly created Orange County and
renamed Orange in 1858 due to the confusion be-
tween Madison and Madisonville. The name Orange
was chosen by a local planter, George A. Patillo,
apparently to honor his orange grove along the near-
by river.

Orange, Beaumont, and Sabine Pass formed a
triangle of settlement on the Sabine, Neches, and
Gulf, which illustrated the development of the area
for lumbering, farming, and shipping. The earliest
commercial enterprise of the area was the cutting of
the cypress trees along the Neches and Sabine Rivers,
the latter name being Spanish for cypress. Some six
miles"above the present city of Orange the first power
sawmill in Texas was under construction in 1836
when word came from Sam Houston, asking for
volunteers. The mill construction was delayed as the
workers marched off to fight at San Jacinto.

*
From the great stands of cypress, giant logs were

rafted down the Sabine on tide water to Orange
where a thriving lumbering industry arose, shipping
the cypress planks and shingles all over the world.
The durability of cypressmadeit extremely desirable
for construction in a humid climate, andmost of the
great houses of the South were built or framed out of
cypress with cypress shingle roofs, and many such
houses stand today with the original roofs after as
long as 150 years. Beaumont also became a mill
center for the cypress cut along the Neches River.
Both towns were in turn serviced by a fleet of steam-
boats which called at Sabine Pass to carry away the
lumber as well as cotton from the interior planta-
tions.

The Morgan line of steam packets docked fre-
quently at SabinePass,makingit a regular port of call
and providing a continuous freight and passenger ser-
vice to New Orleans and Galveston. By 1858,Sabine
Pass was exporting 150,000 bales of cotton which
had been brought there by such river steamers as the
Uncle Ben which provided regular service up the
Sabine. By 1859, more than forty vessels called
regularly at Sabine Pass for cargoes of lumber,
tobacco, and cotton.

Ironically, the great forest of pine that surrounded
the swamp and swept north and east in a seemingly
endless flow was very largely left alone during this
period. The pine was thought to have no real com-
mercial value because there was no internal market
for it as yet.Sufficient forest also still remained near
the great population centers of the East and South to
make any export unprofitable. The main lumbering
operation was therefore concentrated initially on the
cypress. It was not until after the Civil War and west-
ward expansion that a market for Texaspine finally
developed, being sent to the Middle West to supple-
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ment the declining source of Great Lakes forests.
Later, timber from the Piney Woods would be
shipped all over the world from great mills around
Orange and Beaumont,making lumbering the number
one industry in Texasby 1900.

The principal means of transportation of people
and cargo prior to the Civil War was by river steamers
sailing up the Neches and Sabine. By 1860, however,
railroads had begun to appear in the area. The first
railroad in Jefferson County, the Eastern TexasLine,
was completed from Sabine Pass to Beaumont just
before the outbreak of war.Another line of the same
period, the Texas and New Orleans, reached Orange
on January 1, 1861, but operatedonly briefly during
the Civil War, as part of its rails were torn up in 1863
to help build Fort Griffin at Sabine Pass.Much more
extensive railroad building was to occur after the Civil
War, stimulated by the expanding lumber operations
in the PineyWoods.

In March of 1861 Texas seceded from the Union
and joined the Confederacy as the Civil War began.
This unhappy clash of two cultures was tobe focused'
withsharp intensity on the still-remote andperipheral
settlements south of Cypress Swamp when the North
undertook a campaign to sever Texas from the Union.
Prior to this, however, a northern blockade of all
Texas ports was put into effect, and in the summer of
1862 disaster struck the Sabine Pass area when a
British blockade runner from Havana brought yellow
fever into the city, devastating soldiers and citizens
alike. Due to the severely weakened coastal defenses,
the two federal blockade ships which had stationed
themselves off the entrance to Sabine Pass sailed
through the pass and into Sabine Lake where for
three weeks they operated unopposed, destroying
plantation houses, lumber mills, railway depots,
bridges, and the small fort at Sabine Pass. These two
ships were disabled and captured on the openGulf in
January of 1863 in an action involving two cotton-
clad river steamers, one being the Uncle Ben, whose
eight-inch naval rifle was crewed by a group of Irish-
men lead by a young saloonkeeper from Houston,
Dick Dowling.

Dowling was a native of County Galway, Ireland.
His parents emigrated to New Orleans in 1848 and
subsequently became victims of yellow fever in1853.
At the age of fifteen Dowling moved to Houston
where he opened his first saloon in1857. By 1860he
owned the best known saloon in Houston, the Bank
of Bacchus. At the start of the Civil War he assisted in
organizing the Davis Guards, named in honor of
Jefferson Davis, whose enlistees were dockworkers57and bartenders,all Irish.

After a disappointing operation in Brownsville,
Dowlingshortly participated in the recapture of Gal-

veston in January, 1863. In that same month the
Davis Guards were ordered togarrison the rebuilt fort
at Sabine Pass, Fort Griffin, where they were shortly
used in an operation to capture the two blockade
ships.

This action was only a prelude to the engagement
that would occur in September of 1863. As a result
of the fall of Vicksburg and Port Hudson, the last two
Confederate strongholds on the Mississippi, it was
decided by Lincoln's staff to attempt to separate
Texas from the Confederacy. The immediate target
would be Sabine Pass, as it appeared to be the easiest
and also because there were millions of dollars worth
of cotton stored there. The operation was to be a
combined land and sea operation under General
Nathan Banks and Admiral David Farragut, with the
immediate commander being General Franklin. Four
thousand troops were put aboard seventeen troop
ships supported by four gunboats.General Franklin's
orders were to destroy Fort Griffin,seize Sabine Pass
and the 40,000 bales of cotton stored there and then
seize Beaumont and march finally on Houston, the
railhub of Texas.

"
The small fort which was to be the immediate

objective of the federal attack, was an unfinished
earthen-shell rampart reinforced with ties and rails
from a nearby railway and protected by four cannons
and two howitzers. The fort commanded the channel
entrance to Sabine Pass which was divided by a mile-
long oyster reef into two channels, the near one to
the fort being the Texas channel and the far one, the
Louisiana channel. When word of the federal attack
reached General Magruder, Confederate commander
of the area, he ordered Captain Odium at Sabine Pass
to blow up Fort Griffin and fall back ten miles to
Taylor's Bayou. Odium left this decision to Dowling
and his men, and they voted to stay.

The attack on the fort began on the morning of
September 8, 1863. The plan was for the U.S.S.
Sachem and Arizona to approach the fort in the far
channel and draw its fire while the U.S.S. Clifton
attacked at full speed up the near channel, followed
by the transport, General Banks, with 1,500 troops
and supported by the U.S.S. Granite City. Dowling
ordered his men to hold their fire until the ships had
come within 1,200 yards of the fort and then ordered
fire concentrated first on the Sachem, which blew up
after being struck in the boiler. Fire from the fort was
then switched to the Clifton, whose helm was shot
away and its boiler exploded. The Arizona, General
Banks, and Granite City then began to back out of
the channel as fast as possible with the action ending
forty-five minutes after it began.

The remarkable results of this battle were that
forty-six men had held off twenty-one ships and an
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invasion force of 5,000. The federals lost nineteen
killed and nine wounded withno losses to the Con-
federate side. Horace Greeley, editor of the New
York Tribune, said of this battle that General Frank-
lin had achieved the distinction of being the first U.S.
general to lose a fleet action in contest with land
batteries alone.

In honor of this victory, the city ofHouston struck
a medal for each man and $3,350 was collected for
them. They also received one of the only two gold
medals for valor struck by the Confederacy.

Shortly after this battle another fort was con-
structed nearby overlooking the coast, and named
Fort Manhasset after a federal coalingship, the U.S.S.
Manhassett, which foundered near the mouth of the
Sabine in September of 1863. After the war,Dick
Dowling returned to Houston and again began
operating his Bank of Bacchus but died of yellow
fever in September of 1867.

In the postwar and reconstruction era the regionof
the lower Sabine and Neches recovered and began to
grow again as the economy was stimulated by the
expanding lumber industry, which in turn stimulated
railroad construction in the area to aid in the exploi-
tation of the longleaf and loblolly pines. Lumbering
very quickly assumed its former dominance with the
great mills beingbuilt in Orange and Beaumont as the
railroad built spur lines into the forests to provide
faster cutting and marketing of the lumber. As a
result of this feverish lumbering, almost all young
seed trees were destroyedin these cutover areas along
with the native trees. High taxes on the forest lands
also discouraged lumber companies from reforesta-
tion projects, resulting in denuding of large areas.
Only later in the twentieth century— when modern
methods of forestry were employed as well as intro-
duction of tree farms— was much of this damage
reversed and the forest restored.

In this postwar period the economy of the area was
boosted also by cattle drives along the old Atascosito
Road, or the Opelousas Trail, from Liberty through
Beaumont to Louisiana. Another important factor in
the recovery of the area was the introduction of rice
growing on a commerical scale in1863. The early rice
fields were not irrigated, beingentirely dependenton
rain from which the name of the crop, providence
rice, was derived. Full-scale irrigated rice plantations
began in 1891, being further facilitated by the con-
struction of the first rice mill in Beaumont in
1892.66

In 1895 the erection of a new city began near
Sabine Pass on the old site of Aurora, Texas. This
development came about as the result of a dispute
between railroad magnate Arthur E. Stillwell and the
city fathers of Sabine Pass. Stillwell had selected

Sabine Pass as the terminus for his railroad, the
Kansas City Southern, which was to run from Kansas
City to the Gulf as an outlet for Kansas wheat. Those
who held controlling interests in Sabine Pass held out
for a higher price than Stillwell wanted to pay. As a
result, he bought large acreage farther inland on Lake
Sabine and laid out his own town, calling it Port
Arthur after himself. In order to make the city a
deep-water port, it was necessary to dredge a canal,a
project Sabine Pass fought tooth andnail to prevent,
with Stillwell working even harder to build it. In
1898 the railroad arrived at Port Arthur just as the
channel was finished. This, and the establishment of
rice mills near Beaumont, caused the shift away from
Sabine Pass as the deep-water port for the area. The
discovery of oil at Spindletop near Port Arthur was
the final blow to Sabine Pass, which all but dis-
appeared. '

Stillwell was ousted as president of the railroad in
1900, but the new president realized the potentialof
the town, not in terms of shipping wheat but oil, as
Spindletop had just blown in, causing the railroad
company to continue its interest .there. The ship
canal was also extended to bothBeaumont (in 1916)
and Orange (in1926), creating three deep-water ports
in the area.

"
With the discovery of Spindletop, there began the

greatest economic boom the area had ever experi-
enced, one which would transform Beaumont, Port
Arthur, and Orange into a great petrochemical, lum-
ber milling, and ship building complex. The Spindle-
top field was located some four miles from Beau-
mont. A Captain Lucas had leased the land from the
Gladys City Oil Company which had drilled a few
unsuccessful wells there. On January 10, 1901, as the
crew of Spindletop were changinga drill bit, the great
Lucas gusher that would make Beaumont world
famous blew in with an enormous volume of sand,
rocks, gas, and oil that spewed upward with such
force that it destroyed the derrick. For the nextnine
days, until the well was capped, it shot a geyser of
crude oil 200 feet into the air, amounting to some
100,000 barrels per day which was contained by a
system ofhastily built levees.

The boom that followed this gusher was one of the
greatest ever known in petroleum annals. Within
weeks land in the immediate area was selling from
$200,000 to $900,000 per acre. Roads, trains, and
ships were* suddenly filled with people pouring into
Beaumont to see the gusherand to speculate.Drilling
became frenetic as wells were drilled so close together
that one could walk through the entire field, stepping
from one derrick floor to the next.By the end of the
year, some fifty gushers had been brought in, with a
production of 17,000,000 barrels by the end of 1902.
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The field continued to yield over a million barrels of
oil per year until 1934. Other highly productive salt
domes in the area were also soon exploited, the chief
one being the Sour Lake field. '*

It was these oil fields which gave birth to some of
the major oil companies of today. Among these was
Gulf Oil, started in 1901 and financed mainly by the
Mellons of Pittsburg. Another Spindletop company
was Texaco, organized in 1901 as the Texas Fuel
Company with such principal investors as Governor
James S. Hogg. The Humble Company was organized
in 1911 to develop the Humble field,and in the same
year the Magnolia Petroleum Company (now Mobil)
was organized out of an amalgamation of smaller
companies. Several of these also built refineries at
Port Arthur.

Orange, Beaumont, and Port Arthur were to be-
come major centers in the next seventy years for
petrochemical and plastics industries, as well as the
largest oil refining center in the world. World WarI
provided considerable impetus in this direction as
well as stimulating ship building and paper milling.
The building and maintenance of refineries and pipe-
lines also provided an entirely new industrial activity
in the area. The economy of the area— like every-
where else— suffered from the depression of the
thirties. The continuing need for oil and oilproducts,
however, offset the effects of the depression tosome
extent. At this time pulp and paper plants were
expandedalso.

Thereal impetus to renewed growth and prosperity
was World WarIwhich saw the refineries working at
full capacity and great shipyards being built at
Orange, Beaumont, and Port Arthur. Synthetic rub-
ber plants were added also, creating the petrochemi-
cal industry.

The surge of industrial activity promptedby World
War II continued on an ever-growing scale after the

war. It was in this period that the industrial revolu-
tion in Texas actually began,with the emphasis in the
Sabine-Neches Basin being on refining and the new
science of petrochemicals. The petrochemical
industry was born accidentally in 1940 when an oil
company, attempting to remove corrosion in a
natural gas pipeline by using fire unexpectedly pro-
duced a variety of organic chemicals. The easy avail-
ability of hydrocarbons— as well as natural gas for fuel
and water for cooling— led to immediate establish-
ment of this industry as part of the war effort. The
first products made were alcohol and synthetic
rubber, but the industrial base had been established
for a postwar expansion into numerous synthetics
such as nylon, orlon, acrilon, and dacron. Also pro-
duced were chemicals such as antifreeze,plastics,and
paint. In the postwar period some thirty-five petro-
chemical plants were built in the Houston-Beaumont
area, producing 80 percent of the nation's supply of
petrochemicals.

By the 1970s this draining basin of the Neches and
Sabine Rivers, which for centuries had been on the
periphery of exploration and settlement, represented
one of the great industrial complexes-of the world. In
its primeval state it offered no tangible or immediate
wealth to the Spaniards who considered it a remote
and inhospitable land of cannibals, vast forbidding
forests, murky swamps, and desolate salt marshes. It
was this and nothing more to Cabeza de Vaca, who
traveled throughout the region as an unwilling slave
of the Atakapan Indians. It is ironic that the man
who generated a feverish search by the Spanishfor a
legendary city of gold had live, for several yearsin an
area whose wealth would one day rival any Spaniard's
vision of Quivera and would be— unlike Quivera— of
considerable more substance,a reality of intangibles,
of resources that an antique

'
conquistador would

never have appreciated or understood.
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Geologic Environment of the Blue Elbow Swamp

Dwight Deal

Introduction
This brief report is prepared for the Natural Areas

Survey, Division of Natural Resources and Environ-
ment, the University of Texas at Austin. Most of the
surface resources of the swamp are biologic and are
discussed in more detail in the other reports accom-
panying this one. The underlying geology, however,
sets the framework for the distribution of the
biologic resources.

A fine discussion of the environmental geology of
the general area has been published by the Texas
Bureau of Economic Geology (Fisher et al, 1973).
That publication constitutes the basic resource docu-
ment for the geology of the area and should be con-
sulted directly; a copy is filed with this report. In
addition to a detailed discussion of the geology and
geologic history, fairly detailed discussions of climate,
coastal processes, resources capabilities, and coastal
problems are included. Included also are nine special
maps showing environmental geology, physical
properties, environments and biologic assemblages,
current land use, mineral and energy resources, active
processes, man-made features and water systems,
topography and bathymetry, and one showing the
distribution of rainfall, discharge, and surface salinity.

The discussions that follow are intended only to be
supplementary to that reference. Fieldwork was
limited to two days in early August, 1974.

Physiography and Climate
The study area is on the west bank of the Sabine

River and includes part of the northeastern city limits
of Orange, Texas (see map in back pocket). Most of
the study areais within five feet ofmean sea level and
subject to flooding during periods of high tides
caused bystorms.

The climate and wind regimes are discussed in
detail by Fisher etal (1973, p. 22-29). They include
an especially good consideration of effective precipi-
tation and an excellent discussion of hurricane im-
pact.

Tables Iand II summarize the temperature and
rainfall records for the last ten years at Orange and
supplement the discussions in Fisher et al

Geology

A good overview of the sediments that occur in,
and the geologic history of, the study area are pro-
vided by the discussions and maps in the Bureau of
Economic Geology publication (Fisher et al, 1973).

Most of the swamp is within five feet of mean sea
level and is floored by mud. The mud is washed into
the area at times of high water, primarily as sus-
pended load, and settles to the swamp floor in quiet
water.

Higher ground also occurs in the study area and
consists of four types: modern natural levees, aban-
doned natural levees, older meander-belt sand, and
man-made land.

The modern naturallevees occur immediately adja-
cent to the Sabine River and are composed of sand
and silt. Where they occur, they form a narrow ridge
of higher ground, usually less than five feet high,
parallel to the river and separating it from the swamp.
The best-developed natural levee in the study area
extends for about one mile downstream from Blue
Elbow.

Abandoned natural levees form higher, sandy
ground within the swamp area. These have the same
composition as the modern natural levees but are
usually slightly higher in elevation (more than five
but less than ten feet above mean sea level). Aban-
doned natural levees form West Cane Island, East
Cane Island, Sand Ridge, Pine Bluff, and the un-
named higher ground between Pine Bluff and the
community of West Bluff.

Older meander-belt sands, the bulk of which was
also deposited as natural levees, form the higher
ground west of the study area. These sands occur in
the northeastern part of Orange, form Jacks Island,
and underlie the townsite of Echo.

Man-made land occurs as spoilbanks along dredged
channels and basins and as land-fiir sites. These
deposits effectively alter some of the natural drainage
of the swamp and are discussed in more detail in
other papers accompanying this report.
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TABLE I
Temperature Data for Orange,Texas

Degrees Fahrenheit

TABLE II
Precipitation Data for Orange,Texas

Inches Per Month

Water Resources
The surface water resources are discussed by Kroll

and Hicks (accompanying this report) in their con-
siderations of the aquatic fauna. Saline water
ingresses the swamp area, creating a situation where
both salt and fresh water occur in proximity. Fisher
et al. (1973) include a map of rainfall, stream dis-
charge, and surface salinity, indicating salinity as high
as ten parts per thousand at the mouth of the Sabine
River in the northeastern part of Sabine Lake a few
miles downstream from the study area.

The ground-water resources for the area are dis-
cussed by Wesselman (1965), Gabrysch and McAdoo
(1972), and Fisher et al. (1973, p. 20).The first two
reports form the basic resource documents for the
discussion of ground-water in the study area.

Gabrysch and McAdoo (1972) summarize the
ground-water resources in the Orange County area of
Texas and Louisiana as follows:

The principal water-bearing units in the Orange
County area are the Chicot andEvangeline aquifers. The
lower unit of the Chicot, whichyields about 21 mgd
(million gallons per day), is the principal source of
ground water.The upper unit of the Chicot yieldsabout
2 mgd. The Evangeline aquifer, which contains fresh
water in southern Jasper and Newton Counties and
northern Orange County, Texas is undeveloped in the
reportarea.

Althoughpumpage of ground waterincreased by only
about 12 percent (2.4 mgd) from 1962-63 to 1970,
water levels have continued to decline. During this
period, the decline in water levels ranged from 10 to 20

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Avg.
1964 51.2 50.1 61.9 70.4 77.5 81.6 83.4 63.4 52.9
1965 54.9 52.2 56.3 71.4 75.6 80.0 81.8 80.5 78.1 66.2 65.7 53.9 68.1
1966 47.1 50.8 58.2 68.2 74.7 78.5 82.5 79.4 75.8 66.3 62.3 51.1 67.7
1967 49.3 51.1 63.9 73.0 72.7 79.7 78.8 78.4 74.3 66.1 59.5 53.7 66.7
1968 49.0 46.6 55.6 68.5 73.1 78.5 80.2 81.0 74.2 68.3 56.5 50.0 65.1
1969 52.1 52.6 52.7 66.7 72.8 79.2 82.7 81.0 77.1 69.7 67.2 53.9 66.5
1970 45.2 51.0 55.4 67.2 71.4 77.3 80.9 82.3 78.3 65.6 54.7 58.4 65.6
1971 53.9 53.2 56.6 64.6 71.8 79.5 81.6 79.6 77.2 71.3 58.8 59.5 6.7.3
1972 54.6 54.2 62.2 68.7 73.1 79.9 80.0 80.5 79.0 68.1 55.0 50.6 67.2
1973 50.5 63.1 63.4 79.0 81.5 79.1 78.4 72.3 65.6 52.5
1974 56.2

;

54.0 64.9 67.2 75.6

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total
1964 5.05 4.16 2.67 1.58 1.41 .78 8.20 5.10 8.69 3.21 7.73 48.59
1965 3.77 2.09 4.79 .44 2.19 2.03 5.21 5.64 2.67 .36 1.28 5.44 35.91
1966 7.01 5.94 1.22 5.75 14.10 3.66 4.20 12.27 4.69 6.68 5.92 4.02 75.46
1967 1.63 2.69 1.68 8.87 5.42 4.29 4.85 2.37 1.53 3.22 .48 11.89 48.92
1968 6.57 2.58 2.59 5.35 5.76 10.98 5.63 3.91 9.81 2.69 4.89 6.59 67.35
1969 .75 6.33 4.44 6.34 6.55 2.21 7.72 2.19 4.05 1.15 1.61 6.34 49.68
1970 1.91 2.70 4.65 2.38 5.06 2.53 1.03 5.39 8.46 19.62 1.30 2.38 57.41
1971 1.20 5.55 2.41 1.54 6.09 2.63 4.62 7.24 3.70 1.20 2.85 8.38 47.41
1972 8.91 1.93 3.61 3.15 6.83 1.85 7.20 8.35 5.43 2.24 5.32 4.27 59.09
1973 5.88 3.30 6.40 9.10 5.33 8.52 6.36 5.43 12.05 9.03 232 2.93 76.65
1974 9.97 3.01 2.88 3.04 5.61
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feet, and the maximum rate of decline was about 2.8
feet peryear.

Subsidence of the land surface due to lowering of
artesian pressure has been generally less than 0.5 foot
since 1918.Analysesof consolidation tests of clay inthe
Houston area inconjunction with studies of hydrologic
conditions in Orange County indicate that water levels
could probably be lowered an additional 75 feet before
significant subsidence wouldoccur.
Maps included in their report indicate that beneath

the Blue Elbow Swamp study area the base of the
Chicot aquifer occurs at an elevation of approxi-
mately 800 feet below mean sea level; and further
that in 1971 water in a well drilled to that aquifer
would rise to an elevation of approximately 40 feet
below mean sea level.
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Vegetative Survey of the Blue Elbow Swamp

Ray R.Hicks, Jr., and James C. Kroll

Introduction
The flora of the area produce a diverse and uni-

quely attractive series of communities ranging from
pine-oak uplands to cypress-tupelo swamps. In the
area, 132 species and varieties of plants were identi-
fied, including trees, shrubs, vines,grasses, herbs and
ferns.

Methods
For sampling purposes, the area was divided into

subunits which appeared similar in plant species com-
position. Each subunit was then classified on the basis
of dominant species, and amore intensive survey of
plants present was taken at representative areas in
each subunit. The subunits identified are outlined on
the map accompanying this report. These are: (1)
cypress-tupelo swamp, (2) interior islands, (3)
peripheral pine-oak uplands, (4) river shoreline and
natural levee, (5) open marsh, (6) urban areas,and (7)
open field. All species identified are listed by families
in table I, using Correll and Johnston (1970) as the
authority for common and scientific names.

Descriptionof Subunits
Cypress-Tupelo Swamp

Cypress-tupelo swamps comprise the bulk of the
area (see map) and are characterized by an overstory
of bald cypress (Taxodium distichum) and tupelo
(Nyssa aquatica). Tree branches are draped with
Spanish moss (Tillandsia usneoides). Dominant
woody understory plants are common buttonbush
(Cephalanthus occidentalis), red maple (Acer
rubrum), water-elm (Planera aquatica) and Carolina
ash (Fraxinus caroliniana). Understory trees and
shrubs which occurred less frequently where Chinese
tallow tree (Sapium sebiferum), waterhickory (Carya
aquatica), sea myrtle (Baccharis halimifolia) and
black willow (Salix nigra).

The aquatic vegetation is dominated by lizards-tail
(Saururus cernuus) and alligator-weed (Alternanthera
philoxeroides), with less frequent occurrence of
arrowhead (Sagittaria spp.), arrow-arum (Peltandra
virginica) and common frogs-bit (Limnobium
spongia). A particularly impressive floral display was
produced by scattered plants of spider lilly
(Hymenocallis eulae) throughout the swamp and

water hyacinth (Eichhornia crassipes) in canals and
bayous.

Reproduction ofbald cypress seemed good in areas
where standing water had receded. Of some concern
is the abundant reproduction of Chinese tallow tree
(an exotic species) on drier domes throughout the
swamp. It is also noteworthy that the two dominant
aquatic plants (lizards-tail and alligator-weed) are
also exotic species. These exotic species epitomize
similar experiences with other exotics which are
prolific and have wide ecological amplitudes. In the
absence of natural enemies and competition, they
often alter the ecosystem by encroaching on the
niches of native vegetation. We would suggest that
studies on the roles of these exotics in the commu-
nity be initiated.

Interior Islands
The interior islands apparently are old natural

levees which remained after the river changed course.
The vegetation on these areas is typical of the climax
bottomland hardwoods in the West Gulf Coastal
Plains. The dominant overstory is a mixtureof water
oak (Quercus nigra), sweetgum (Liquidambar
styraciflud), water hickory, black-gum (Nyssa
sylvatica) and loblolly pine (Pinus taeda).Trees and
shrubs in the understory include redmaple, American
hornbeam (Carpinus caroliniana),Chinese tallow tree,
American holly (Ilex opaca), slippery elm (Ulmus
rubra), blueberry (Vaccinium spp.) and mock-orange
(Styrax americana). Vines such as Alabama supple-
jack (Berchemia scandens) and grape (Vitis spp.) were
abundant, and bush palmetto (Sabal minor) was fre-
quent in the zone of transition from island to swamp.
Peripheral Uplands

These areas are fairly typical ofpine-oak uplands in
the West Gulf Coastal Plains. The dominant overstory
is loblolly pine, water oak, willow oak (Quercus
phellos), white oak (Quercusalba), post oak (Quercus
Stellata), cherrybark oak (Quercus falcata var.
pagodaefolia), and black hickory (Carya texana).
Understory trees and shrubs include sweetgum, red
maple, winged elm (Ulmus alata), American horn-
beam, American beautyberry (Callicarpa americana),
common sweetleaf (Symploc'os tinctoria), devil's
walking-stick (Aralia spinosa), sugarberry (Celtis
laevigata) and flowering dogwood (Cornus florida).
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Vines such as poisonivy (Rhus toxicodendron), trum-
pet creeper (Campsis radicans) and pepper-vine
(Ampelopsis arborea) were abundant. Several species
of grasses and herbs were present in clearings and
along roadsides. These include bramble (Rubus spp.),
beggar-ticks (Bidens frondosa), southern ragweed
(Ambrosia bidentata) and Dallis grass (Passpalum
dilatatum).

River Shoreline and Natural Levees
This area is quite similar in origin to the interior

islands but apparently more recent. Speciescomposi-
tion is also similar except that openings created by
the river shoreline provide a habitat for river birch
(Betula nigra), black willow and common button-
bush. It is probably the least disturbed of all areas
examined; we observed no evidence of cutting. The
overstory is predominantly composed of water oak
and water hickory with scattered trees of swamp
chestnut oak (Quercus prinus), overcup oak (Quercus
lyratd) and sweetgum. The understory contains
numerous red maple, elms (Ulmus spp.), sweetgum
and Chinese tallow tree. Reproduction is predomi-
nantly Chinese tallow tree which appears tobe shade
tolerant and may be incorporated into the climax
community. This gives some indication of what
would happen if extensive cutting were to occur on
this area. Indeed, small clearings created by blow-
downs are characterized by explosive influx of
Chinese tallow tree.

Numerous vines such as trumpet-creeper, pepper-
vine and grapes occur on trees near the water's edge,
and several species of rose-mallow {Hibiscus spp.) are
found growing both in the water and on shore. Bush
palmetto is abundant in the understory throughout
this area. Yellow cow-lilly (Nuphar luteum subsp.
macrophyllum) and dense submerged colonies of
water-milfoil (Myriophyllum spp.) occur in the
littoral zone of the river.

OpenMarsh
This is a relatively small subunit near the south-

eastern tip of the area. The dominant vegetation is
aquatic plants. The most frequent of these is arrow-
head (Sagittaria platyphylla). Other species scattered
through the area include burhead (Echinodorus
cordifolius), common reed (Phragmites communis),
rush (Juncus spp.),arrow-arum, waterhyacinth, seed-
box (Ludwigia spp.), common cat-tail (Typha
latifolia), lizards-tail and alligator-weed. Occasional
plants emerging above the general level of aquatic
vegetation include swamp rose-mallow (Hibiscus
moscheutos)and Chinese tallow tree.

Woody vegetation occurring along the northern
fringe of the marsh includes black willow, Chinese
tallow tree,rattlebush (Sesbania drummondii) and sea
myrtle.

Urban Areas
These areas, not included in the vegetation survey

but delineated on the map, are typical of urban en-
vironments in which man-caused disturbances have
produced completely different ecosystems and result-
ing plant communities. For example, the small
rectangular pond (obviously man-made) seen on the
map has lowered the water level in the cypress swamp
to the immediate north. Theresult has been extensive
mortality of bald cypress, with concomitant invasion
of loblolly pine and water oak. Due to the location of
urban areas at higher elevations,itmay be speculated
that a plant community similar to the pine-oak up-
lands would exist for the most part, had no distur-
bances occurred.

OpenField
"'A grassy meadow was found on part of Pine Bluff

which is currently being used as pasture for horses
and cattle. Numerous species of grasses and herbs,as
well as scattered trees and shrubs occurred on the
area. Common grasses were Bermuda grass (Cynodon
dactylon), crabgrass (Digitaria spp.) and Dallis grass,
along withmany other species which are not reported
here. Herbs included bramble, southern ragweed,
giant ragweed (Ambrosia trifida), croton (Croton
lindheimeri), sensitive brier (Schrankia uncinata),
bdneset (Eupatorium spp.), flatsedge (Cyperus spp.)
and common fennel (Foeniculum vulgarc).

Several species of woody plants were found
scattered through the clearing or near the fringes.
Common persimmon (Dispyros virginiana) and sea
myrtle were found scattered through the open area.
Woody species found along the fringe include black
willow, Chinese tallow tree, wax-myrtle (Myrica
cerifera), St. Andrew's cross (Ascyrum hypericoides),
devil's walking-stick, blueberries, hawthornes
(Crataegus spp.), southern arrow-wood (Viburnum
dentatum) and wing-rib summac (Rhus copallina).
Vegetation of the wooded portions of Pine Bluff is
similar to that of the interior island's and river shore
and natural levee subunits, the western extremity
resembling the former and the eastern extremity the
latter.
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Discussion
As previously mentioned, a diversity of commu-

nities exists in the area; however, the most interesting
to us is the cypress-tupelo swamp. Trees of these
species produce characteristic swollen butts,and bald
cypress develops emergent knees from its roots. The
combined effect of this moss-draped overstory with
understory trees and shrubs and aquatic vegetation
produces a haunting,almost primeval, scene.

Some interesting and useful features of the plants
listed in tableIinclude those withshowy flowers, fall
coloration, ornamental or decorative fruits, decora-
tive foliage, parts edible by man and animals, and
unique or unusual features. Also of interest are rare
or endangered species; viz., black alder (Ilex
verticillata).

Plants which produce attractive flowers include
flowering dogwood, sassafras (Sassafras albidum),
southern magnolia (Magnolia grandiflora), fringe tree
(Chionanthus virginicus), sea myrtle, common but-
tonbush,arrow-wood, hawthornes,Carolina jessamine
(Gelsemium sempervirens), Kentucky wisteria
(Wysteria macros tachya), trumpet-creeper, Japanese
honeysuckle (Lonicera japonica), water hyacinth,
yellow cow-lilly, spider lilly and hibiscus (Hibiscus
spp.).

Plants in the area with particularly attractive fall
coloration include flowering dogwood, sweetgum,
black-gum, oaks (Quercus spp.), hickories (Carya
spp.), red maple, bald cypress, elms, sumacs (Rhus
spp.) and sassafras.

Several species occur in the area which produce
aesthetically pleasing fruits. These species include red
maple, American holly, possum-haw (Ilex decidua),
wax myrtle, American beautyberry, common cat-tail
and pokeweed(Phytolacca americana).

Some species, especially those with persistent
foliage, have aesthetic value for their dark, lustrous
leaves and are excellent browse species. Theseinclude
American holly, yaupon (Ilex vomitoria), wax myrtle,
southern magnolia, common sweetleaf, burhead,
arrowhead,arrow-arum and bushpalmetto.

Many plants edible either by man or animals occur
throughout the area. Those producing fruits edible by
man include hickories, common persimmon, redmul-
berry (Morus hrt*ra), hawthornes, common elder-
berry (Sambucus canadensis), blueberry and

muscadine (Vitis rotundifolia). A number of species
occur with either their foliage and/or fruits edible by
animals. These include all those above plus oaks,
loblolly pine, tupelo, black-gum, Alabama supple-
jack, and numerous deer browse plants (Halls and
Ripley, 1961).

Some plants native to the area are unique, or at
least unusual. A few examples are epiphytes such as
Spanishmoss which have no roots and are suspended
from branches of trees from which they obtain sup-
port. Many plants are reputed to have medicinal
value. An example is sassafras; the roots and leaves
are used to make a tea. Leaves of sassafras are also
used in making gumbo file1. Yaupon leaves can be
used to induce vomiting when taken internally, and
leaves ofblack cherry (Prunus serotina) are poisonous
when wilted.

A specimen tentatively identified as black alder
(Ilex verticillata) was collected along the Sabine River
about 1.00 yards north of Pine Bluff. This species is
listed as rare and endangered by Nixon et al.
(unpubl.).Notwithstanding individual species listed as
rare and endangered, communities such as the
cypress-tupelo swamps are becoming rare in Texas.
Thousands of acres of such communities have been
inundated by reservoirs throughout East Texas. The
most unique floristic features of this area are its
diversity both in communities and species and the
proximity of such an area to the urban center of
Orange, Texas.
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TABLEI
LIST OF PLANTS IDENTIFIED IN THE

BLUE ELBOW SWAMP, ORANGE COUNTY, TEXAS

aNumbers designate areasmarked on the accompanyingmap.
or escapedplants.

TREES
Family Scientific Name CommonName Areaa

Aceraceae Acer negundo
Acer rubrum

(boxelder)
(redmaple)

3
1,2,3,4

Aquifoliaceae Ilex opaca (American holly) 2,3,4
Betulaceae Betula nigra

Carpinuscaroliniana
(riverbirch)
(American hornbeam)

4
2,3

Cornaceae Cornusflorida
Nyssaaquatica
Nyssasylvatica
Nyssa sylvaticavar.biflora

(floweringdogwood)
(tupelo)
(black-gum)
(black-gum)

3
1

2,3,4
1

Ebenaceae Diospyros virginiana (commonpersimmon) 3,4
Euphorbiaceae Sapiumsebiferum (Chinese tallow tree) 1,2,3,4,5,7
Fagaceae Quercus alba

Quercus falcata
Quercus falcata var.pagodaefolia
Quercus lyrata
Quercus nigra
Quercusphellos
Quercus prinus
Quercus stellata
Quercus virginiana

(white oak)
(southernredoak)
(cherrybark oak)
(overcup oak)
(water oak)
(willow oak)
(swamp chestnut oak)
(post oak)
(live oak)

3
3
3
4

2,3,4
3

3,4
3
3

Hamamelidaceae Liquidambarstyraciflua (sweetgum) 2,3,4
Juglandaceae

Lauraceae

Coryaaquatica
Carya texana

Sassafras albidum

(waterhickory)
(black hickory)
(sassafras)

2,3,4
3
3

Leguminosae Albizia julibrissirf0
Gleditsiaaquatica

(silk tree)
(waterlocust)

3
1

Magnoliaceae Magnoliagrandiflora (southernmagnolia) 3
Moraceae Moms rubra (red mulberry) 3
Oleaceae Chionanthus virginicus

Fraxinus caroliniana
Fraxinus pennsylvanica

(fringe tree)
(Carolinaash)
(green ash)

3
1

1,3,4
Knaceae
Platanaceae

Pinus taeda
Platanus occidentalis

(loblolly pine)
(sycamore)

2,3,4
3

Rosaceae Crataegus spp. (hawthornes) 4,7
Salicaceae Salixnigra (black willow) 1,2,3,4,5,7
Taxodiaceae Taxodiumdistichum (baldcypress) 1
Ulmaceae Celtis laevigata

Planeraaquatica
Ulmus alata
Ulmus americana
Ulmus rubra

(sugarberry)
(water-elm)
(winged elm)
(Americanelm)
(slippery elm)

3
1
3

3,4
3,4
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aNumbers designateareasmarked on the accompanyingmap.
or escapedplants.

SHRUBS
Family Scientific Name CommonName Areaa

Anacardiaceae

Aquifoliaceae

Rhus copallina
Rhus glabra
Ilex decidua
Ilex vomitoria
Ilex verticillata

(wing-rib sumac)
(smooth sumac)
(possum-haw)
(yaupon)
(black alder)

3,7
3,7
1,7

1,3,7
1,2

Araliaceae Aralia spinosa (devil's walking-stick) 3,7
Caprifoliaceae Sambucus canadensis

Viburnum dentatum
(common elder-berry)
(southern arrow-wood)

3
3,4,7

Compositae Baccharis halimifolia (sea-myrtle) 2,3,4,7
Cornaceae Cornus foemina (English dogwood) 4
Ericaceae

Euphorbiaceae

Vaccinium arboreum
Vacclnium spp.
Sebastianiafruticosa

#
(tree sparkleberry)
(blueberry)
(Sebastian bush)

3,7
2,3,4,7

4
Hamamelidaceae
Hypericaceae

Hamamelisvirginicus
Ascyrum hypericoides
Hypericum,mvtilum

(witch-hazel)
(St. Andrews cross)
(St. John's wort)

2,3,4
7

1,2
Leguminosae Amorphafruticosa

Erythrinaherbacea
Sesbaniadrummondii

(bastardindigo)
(coral bean)
(rattlebush)

4,7
3

1,2,4
Myricaceae Myricacerifera (wax-myrtle) 123 4 7
Oleaceae Forestieraacuminata

Ligustrumvulgare^
(swamp-privet)
(common privet)

2,4
3

Rubiaceae Cephalanthusoccidentalis (commonbuttonbush) 12 3 4 7
Saxifragaceae Itea virginica (tassel-white) 1
Stracaceae Halesiadiptra

Styrax americana
(snowdrop-tree)
(mock-orange)

2,3
2,3

Symplocaceae
Verbenaceae

Symplocos tinctoria
Callicarpaamericana

(common sweetleaf)
(American beautyberry)

3
3

VINES
Family Scientific Name CommonName Areaa
Anacardiaceae
Bignoniaceae

Rhus toxicodendron
Bignoniacapreolata
Campsisradicans

(poison-ivy)
(cross-vine)
(trumpet-creeper)

3
2,3

1,2,3,4,7
Caprifoliaceae lonicera japonica '"-'■■ (Japanesehoneysuckle) 2,3,4
Leguminosae Wysteriamacrcztachya (Kentucky wisteria) 2,3,4
Liliaceae Smilax spp. (green-brier) 2,3,4
Loganiaceae Gelsemium sempervirens (Carolina-jessamine) 2,3,4
Rhamnaceae Berchemia scandens (Alabama supple-jack) 1,2,3,4
Vitaceae Ampelopsisarborea

Parthenocissus quinquefolia
Vitisrotundifolia
Vitisspp.

(pepper-vine)
(Virginia creeper)
(muscadine)
(grape)

2,3,4,7
3

2,3,4
2,3,4

AQUATIC PLANTS
Family Scientific Name Common Name Areaa
Alismataceae

s.

Echinodorus cordifolius
Sagittarialancifolia
Sagittariaplatyphylla

(burhead)
(arrowhead)
(arrowhead)

1,5
1,5- 1,5
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aNumbers designateareas marked on the accompanyingmap.
bExotic or escapedplants.

Amaranthaceae Alternantheraphiloxeroides*0 (alligator-weed) 1,5
Amaryllidaceae Hymenocalliseulae (spider My) 1,5
Araceae Peltandra virginica (arrow-arum) 1,5
Cyperaceae ♥ Eleocharis spp. (spikerush) 5
Gramineae Phragmites communis (commonreed) 5
Haloragaceae Myriophyllumspp. (water-milfoil) 1,4,5
Hydrocharitaceae Limnobiumspongia (common frogs-bit) 1,5
Juncaceae Juncus spp. (rush) 5
Lemnaceae Lemna spp.

Wolfia spp.
(duckweed)
(water-meal)

1
1

Nymphaeceae Nuphar luteum subsp.macrophyllum (yellow cow-lilly) 1,4,5
Onagraceae Ludwigiaspp. (seedbox) 1,5
Pontederiaceae
Saururaceae

Eichhornia crassipes
Saururus cernuus lo

(water-hyacinth)
(lizards-tail)

1,5
1

Typhaceae Typha latifolia (common cat-tail) 1,4,5

HERBS andGRASSES
Family Scientific Name CommonName Areaa

Compositae Ambrosiabidentata
Ambrosia trifida
Anthemis cotula
Bidens frondosa
Eupatoriumspp.
Ivafrutescens
Xanthium strumarium

(southern ragweed)
(giant ragweed)
(mayweed)
(beggar-ticks)
(boneset)
(sump weed)
(abrojo)

3,7
3,7

7
7
7
1

3,7
Cyperaceae Cyperus spp. (flatsedge) 7
Euphorbiaceae Croton spp. (croton) 7
Gramineae Chasmanthium latifolium

Cynodon dactylon
Digitariaspp.
Paspalumdilatatum
Schizachyriumspp.

(inland sea oats)
(Bermudagrass)
(crabgrass)
(Dallis grass)
(little bluestem)

5
7
7

3,7
3

Labiatae (mints) 7
Leguminosae Cassia spp.

Schrankiauncinata
(senna)
(sensitivebrier)

7
7

Malvaceae

Gxalidaceae

Hibiscusmoscheutos
Hibiscusspp.
Sidarhombifolia
Oxalis spp.

(swamprose-mallow)
(hibiscus)
(arrowleaf sida)
(wood-sorrel)

1,5
4,7

7
7

Palmae Sabalminor (bush palmetto) 1,2,4
Phytolaccaceae Phytolaccaamericana (pokeweed) 1,2,4,7
Polygonaceae Polygonumspp. (knotweed) 7
Rosaceae Rubus spp. (bramble) 1,2,3,7
Solanaceae
Umbelliferae

Solarium elaegnifolium
Foeniculum vulgare

(silver-leaf nightshade)
(common fennel)

3,7
3,7

FERNS andMISCELLANEOUSPLANTS
Family Scientific Name CommonName Areaa
Bromeliaceae Tillandsiausneoides (Spanishmoss) 1,2,3,4
Polypodiaceae Aspleniumplatyneuron

Polypodiumpolypodioides
Polystichumacrostichoides

(ebony spleenwort)
(resurrection fern)
(Christmas fern)

2,3,4
1,2,3,4

3
Schizaeaceae Lygodiumjaponicum0 (Climbing fern) 2,4



The Blue Elbow Swamp: A General Analysis

L.C. Walker1

The swamp immediately to the northeast of
Orange, Texas, in the southeastern corner of the
state, is typical in many respects to the baldcypress-
bottomland hardwood cover types that comprise a
significant acreage in the Gulf Coastal Plain and the
Lower Mississippi Alluvial Plain. Soils consist of red
and yellow podzolics in the islands of high elevation
(12 to 15 feet maximum); groundwater podzols and
half-bogs where mineral soils are exposed,but poorly
drained; and muck bogs in areas of decomposed
organic material which are ordinarily inundated (5
feet elevation). All of the soils, except those of
organic origin, are alluvial, carried by the Sabine
River current from as far northwest as just southeast
of Dallas. Silts and clays of high iron content com-
prise most of the suspended material which
precipitates during periods of flooding in the swamp.
The Sabine is a "black water" river and would be so
at this point regardless of the water effluent dis-
charged by the paper mill about 10 miles to the
north. Climatically, the region is humid, subtropical,
and characterized by high temperatures and abundant
rainfall, usually exceeding 50 inches per year. The
growing season is about 280 days a year. Tempera-
ture-effectiveness, a measure of vegetative produc-
tivity, is more than 1,000. (SouthernFlorida is about
1,200 and the OzarkMountains less than 800.)

In such a site, rich in flora and fauna, one would
expect trees to grow rapidly. That they do not is a
notable exception to typical baldcypress-bottomland
hardwood cover types.

Tree growth in Blue Elbow Swamp is abnormally
slow. Hardwoods of many species, including several
gums (Nyssa spp,, Liquidambar styraciflua) and oaks
(Quercus spp.), are producingmore than 20 rings per
inch (rpi) radial growth. Hence, diameter growth is
less than 0.1 inch per year. Twenty-inch trees in
diameter, breast height (dbh) should then be about
200 years old. One would normally expect to find 4
rpi in increment cores from trees on these sites. It is
reported that the gum trees in the virgin stand were
abnormallysmall.

Genuine2baldcypress (Taxodium distichum) rings
vary from 6 to 25 per inch in the swamp. Loblolly
pine {Pinus taeda) stems, appearing on the hills within
the swamp,often have less than 4 rpi.

Climax forest cover types of the swamp area in-
clude oak-hickory on the hills,several species of these
genera entering ecologic successional stages within a
few years after pine seedfall and subsequent germina-
tion. Pine establishment, of course, depends on an
exposed mineral soil and full sunlight. The bald-
cypress-tupelo type prevails in the swamp interior.
These species, once established,continue into climax,
yet require temporary draw-down of the groundwater
level to permit germination of seed and early growth
of seedlings. Transition sites between hills and muck
would be expected to climax with oak-sweetgum-
hickory stands, although 25 miles to the north,along
the Sabine River, one may find the classical beech-
birch-maple climax cover type, similar to that of
northern hardwood forests.

The area here concerned is not part of, nor asso-
ciated with, the Big Thicket pine-hardwood area of
DeepEast Texas.

Grassy marshes, commonly found along the Gulf
Coast and interwoven with poorly drained deltaic
plains, occur in small patches within the swamp and
in vast tracts to the immediate south. These
"prairies," as they are locally called, are properly the
savannas of the southeastern United States. (They
should not be confused with dry grassland types or
the blackland prairies developed on calcareous parent
material in central Texas.)

Some salt spray damage was noted in the southern
edges only, though yaupon {Ilex vomitoria) and live
oak (Q. virginiana), found in the swamp, are salt-
tolerant.

The swamp is dissected with canals, dug during
1946 and 1947 with barge-mounted draglines and
buckets or pans,in order to float out or barge out the
timber. Diameter-limit harvests, however, were made
early in the century along the river bank, in the 1920s
and 1930s in the interior hills, and finally,using the
canals,in the mid-1940s in the least accessible sites. A

IL.1 L. C. Walker, PhD., is Dean and Professor of Silviculture at
the School of Forestry,Stephen F. Austin State University,
Nacogdoches,Texas.

species is (in)famous for its false rings,laid downfollow-
ing high-water periods that are preceded by droughts during
the growingseason.
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total of about three thousand board feet per acre was
removed. Pull-boats were used to skid the logs to the
canals, resulting in the many small ditches emanating
like spokes of a wheel from the pull-boat position.
These ditches, made by the log-skidding, are narrow
and deep.

Separate harvests were made, first for pine, while
hardwoods and baldcypress were usually removed
together two to three decades after the pine cutting
on any particular site.

Trees were often girdled a year before harvest, as
dead trees, when subsequently cut,float better. Some
girdled trees, found doty withrot a year after ringing,
still stand. Sawers and log skidders worked mostly on
foot and in some areas from small boats. Railway
trestles werenot employed,as inother swamps of the
South; rather the timber was barged or made into
rafts for transportation to Lake Charles, Louisiana.3

Fire history is uncertain. None has occurred re-
cently.

The land is, for the most part, presently owned by
the Boise-Southern Company of Deßidder, Louisiana,
from whom permission was obtained to make this
survey.It was sold to Boise-Southern by Lutcher and
Moore of Orange,Texas,in 1970. The latter company
was among the tirst to purchase forest lands inTexas
and to begin intensive harvests shortly after the turn
of the century. The Henderson family of Lufkin also
owns some of the swamp.

The land may have had 6 to 10 thousand board
measure (MBM) on it in 1900. Merchantable timber
today averages about 0.3 MBM and 20 square feet per
acre basal area (ba/a).4 Total ba/a averages about 60
square feet. These lands, one might expect, could
grow 500 to 1000 bd. ft. per year if managed for
quality hardwood production.

Forest managementpractices appear nil. The cost
to stpply intensive silviculture would probably be pro-
hibitive, though the owner is known to utilize the
latest in technology and has an excellent conservation
record. The area, now used extensively for fishing and
hunting, is not utilized for any other recreational pur-
suit. Due to the presenceof distinct plant and animal
communities,it would make an excellent educational
field laboratory for forest ecology studies.

Some historical information was supplied orally by Ray
Gipson, forester withBoise-SouthernCompany,andby letter
from James N. McNamara, Land Agent for the same com-
pany.Mr.McNamara surveyed the land lines inthe area.

The sumof the cross-sectionareas of the trees at dbh.

Alluvial Deposits
The underlying soils throughout the Blue Elbow

Swamp are of alluvial origin, arriving at this point in
water suspensions. Here, near its mouth, where water
speed is ordinarily slow, the Sabine River takes a
meandering course. Past action has produced a land-
scape of old terraces, cutoff meanders, oxbow lakes,
and low ridges marking the location of old natural
levees along past and present stream channels.

Soils of the alluvial plain are well supplied with
nutrients other than nitrogen. Texture varies with the
velocity of the floodwaters by which they were
deposited. Coarsest materials, mostly fine sands and
sandy loams, are found on natural levees adjacent to
present or former river channels where floodwaters
flow most rapidly.

Progressively finer sediments tend to drop out as
floodwaters spread from the main channel, leaving
only silt and clay to be deposited in the swamps
behind the levee. Differences in aeration due to these
texture gradients and to differences in surface drain-
age have marked effects on soil productiveness for
both forest and agricultural uses. Soilpatterns may be
extremely complicated in areas where remnants of
natural levees from old meanders are disjunct from
present channels.

Delta areas may be composed of the following fea-
tures, from the river inward: new deposit, natural
levee, flat, low flat, swamp, slough,old flat, and ridge
(an old natural levee). The Blue Elbow Swamp
exhibits these, but in miniscule area except for the
swamp and ridge (here called Island Hills). In an
idealized situation, each component has its peculiar
vegetation. The smallness of the components for this
swamp, however, causes these distinctions to be diffi-
cult to isolate.

Soils throughout the swamp, because of the high
silt and clay content of their alluvial origin, have a
blocky structure. This is especially notable during
periods of moisture stress such as for the August 3
and 4, 1974,study.

TheIslandHills
Loblolly pine, so-called by the pioneers because it

occurred in the "loblollies"— muddy holes— along the
Atlantic coast, is a pioneer species in these areas. It
does not appear here to be accompanied by shortleaf
pine (P. echinata), as is often the case. It is associated
with oaks and hickories (Carya spp.) which, being
tolerant of shade, reproduce under the pine canopy;
whereas pines, being intolerant of shade, seldom do
so. Hence, in time, pure loblolly pine stands become
pine-hardwood mixtures;and eventually, upon elimi-
nation of the pines by lightning, fire, harvest, or
senescence, progress to an oak-hickory climax. Other
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broad-leaf species will also invade the stand,making,
under some conditions, a truly mixed hardwood,
unevenaged forest. Openings in stands may result in
the entrance here and there of a few pines while,
under some sparse canopies and in the openings,
eastern redcedars (Juniperus virginiand) may
germinate and grow.

Pines on the islands are up to 50 years of age.Such
vary in dbh from 10 to 20 inches. Young stems in
openings at 5 years of age exhibit excellent growth.A
pine seed source is adequate.

One excellent pine stand on Jack's Island has a
basal areas of 130 square feet per acre, in 50 stems
per acre, at an age of 50 years. The trees are 12 to 20
inches dbh, 4 logs (64 feet ofmerchantable material)
high, totaling more than 100 feet tall. The stand con-
tains 6 MBM of merchantable pine timber. Site
Index6exceeds 100, hence approaching that of some
east coast sites for loblolly pine. Associated hard-
woods are up to 16 inches dbh and 70 feet tall,vary-
ing in growth rate from 8 to 20 rpi. Jack's Island
contains about 20acres of thishigh-quality forest.

Soil at the upper elevations of the islands is silty-
clay with a small sand fraction occasionally evident.
The surface soil is ordinarily 8 to 10 inches deep.In
Jack's Island,the surface soil (Ai), containing organic
matter (OM), is 5 inches deep, the A2(surface soil
free of OM) is another 12 inches. The subsoil,begin-
ning at 17 inches, is mottled. The pH for the three
zones is 6.5, 6.0, and 4.5, respectively. The subsoil,
during the August 3 and 4 study was "bone dry."
Poor hardwood growth could be attributed to the
tight subsoil, causing inadequate moisture during
periods of drought (no capillary movement from
below), and too much water during wet seasons (a
perched water table due to the imprevious soil layer).
Poor root growth results.

The Swamp Interior
Areas of slow subterranean drainage contain peat

formed from hydrophytes. Better drained areas have
a more finely divided peat or muck formed from
woody plant residues. Thick beds of acid sandy loam,
generally found in such sites, produce half-bog soils
of low pH. That these soils are not highly.acidic is
another departure from the expected. This may, in
turn,account for the slow growth of the trees.

Instead of the anticipated pH of 4.5 or less in the
surface soil, some Aoo7 and A8samples were
recorded at 6.7 (7 is neutral,above that is alkaline).

Thesum of the cross-sectionareasof the trees at dhb.
The average total height of the dominant and codominant
trees at age 50 years.

Two reasons are suggested for this: (1) Crushed shell
dumped on the few roads in the area would cause a
calcareous dust for some distance from the roads,and
(as the roads are on the ridges) the lime would leach
to lower topographic zones. Calcium deposits, of
course, effectively cause pH increases, even in well-
buffered soil. (2) A Portland cementplant, located to
the immediate north of the swamp,has been in opera-
tion since the early 19505. It is assumed that con-
siderable quantities of calcium materials arein the air
effluent, which, as colloidal-size particles, are distri-
buted at least to the boundaries of the swamp area.
No calciphilous plants were observed. Most swamp
species, on the other hand, are acidophilous.

Baldcypress (its associate pondcypress, T. d. var.
ascendens) was not observed here,perhapsbecause of
inadequate sand in the soil) is found inswamps where
water is too deep for competitive species; i.e., its
optimum site is mesic. It occurs in pure, dense,
evenaged stands. Where single stems are found inmix-
ture withhardwood forests, a change in physiography
during the life of the stand had probably occurred.
That is the situation in much of the Blue Elbow
Swamp.

Cutover forests of this species do not regenerate
readily. The Blue Elbow Swamp testifies to this.Fire
(for which we can find no evidence), submergence,
and failure to retain seed trees are reasons.

Age of baldcypress is difficult to determine. False
rings, due probably to growth fluctuation inresponse
to changes insoilmoisture and aeration, are common.
Residual baldcypress trees here are of poor quality
due to high-grading, about 10 to 16 inches in dia-
meter above the butt swell and 100 years old. Young
growth on better sites, however, grows 10 inches dbh
in 20 years. A few trees 8+ feet diameter above the
butt swell (6 to 10 feet above the water) remain as
reminders of the giants which once comprised this
forest. Growth is about 12 rpi.

Soil here is very poorly drained, as evidenced by
the dark, solid blue-gray color. Mottling is absent.
The fibrous surface four inches has a sour smell (the
pH is 5.4). Water was on the surface even during the
drought of the study period. (Here,among the bald-
cypress,Isank to my knees while making these notes
in the peaty soils.) Below the surface 4 inches of
organic matter, the soil is a clay texture, and this
zone extends to at least 18 inches.

Humus layer.
BSurface8 Surface soil. It is an A 1when organicmatter ismixed with
mineral soil.
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Transition Zone
The zone between the island hills and swamp

interior is from a few feet to a few rods wide. It is
moderately to poorly drained, as evidenced by
mottled soil of red, yellow, and blue colors caused,
respectively, by oxidation,hydration, and reduction
of the ferrous coating on soil particles. Mottling
occurs to a depthof at least 18 inches,below whichis
an almost impervious clay pan. Organic matter occurs
only in the top two inches. In turn, drainage and soil
texture account for the vegetation in the transition
zone.Pines are absent.
River Bank

The narrow levees built by nature and man occur
along the Sabine River, old river channels, and
dredged canals. Dredging could invert the soilprofile,
bringing a marl layer to the surface and consequently
disrupting ecologic relationships.

Along the Sabine River and for about two chains
(132 ft.) back, is an area where cutting was
apparently not done due to inadequate timber
volume for a merchantable harvest. Baldcypress areabsent here, and most of the hardwoods are still of
poor quality. A water oak, for instance, 38 inches
dbhhas 48 rings in the outer 8V2 inches (extrapolated
to 100yearsof age).

Man's Use of the Area
Man has utilized the Blue Elbow Swamp since the

turn of the century. Repeated timber harvests re-
moved all of the virgin forest (except a small stand
along the river bank), much of it shipped tonorthern

states. Dredged canals altered water-flow patterns and
resulted in artificial levees, both dredging and levee-
building changing the vegetation on certain sites.
Factories to make Portland cement, carbon, and
paper may have altered water and soil nutritional
components, including pH. Pipelines used to carry
petroleum products have also altered the landscape
slightly.

Man introduced the Chinese tallowtree (Sapium
sebiferum) to Texas. It is now one of the most abun-
dant species here, occurring on all sites except the
pure baldcypress locales. The future of the tree in this
area is unknown. Likewise, what species it has re-
placed as a pioneer species in ecologjc succession is
moot.

Some of the land, as on Jack's Island, is posted.
Gates are locked, and the trail from that place to
West Cane Island is obliterated by dense vegetative
growth. We understand litigation concerning owner-
ship may occur.

Foresters consider the swamp a management
dilemma. They could, of course, apply intensive
silvicultural practices to restore this site to fiber pro-
duction for man's material need. Clearing, drainage,
and weed-tree control would be essential, though
presently economically prohibitive. Left alone, how-
ever, the swamp should approach the climax forest
type inanother one hundred years— to satisfy perhaps
a nonmaterial need of man. The decision for the
future of the swamp needs prompt attention. As the
present owners appear to have no plans for its utiliza-
tion, transfer to reserve status and removal from the
tax roll may be a readily acceptable idea.
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FIGURE 2
(IslandHills) Jack's Island.Site Index forloblolly pine=100. Treesexceed 100 feet inheight.

The stand hasavolumeof 6 thousand board feet per acre.
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FIGURE 3
(IslandHills) Soilprofile onJack's Island.Pinerootsare foundinthe surfacehorizon.
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FIGURE 7
(SwampInterior) Remnant of abaldcypressstand.

Note thealgaebloom, causedby water trappedbyanobstruction.
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FIGURE 10
(Transition Zone) Soil justbeyondlevee.Noterootinghabits of treesand structure of soil infront ofhand.
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FIGURE 14
(River Bank) "Newland" onnatural levee.

The soilis silty clayto 15inches,at whichpoint mottling occurs.Structureisblocky.
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FIGURE 15
(Miscellaneous) Girdled treeprepared ayear beforeharvest to facilitate floating.
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Vertebrate Fauna of the Blue Elbow Swamp

JamesC.Krolland RayR.Hicks,Jr.

Introduction
The Blue Elbow Swamp in Orange County is

located in the southeastern corner (fig. 1) of the
Austroriparian biotic province of Texas (Blair, 1950).
This province extends along the Gulf Coast from the
Atlantic to the eastern portion of Texas. According
to Thornthwaite (1948), the western boundary of the
province lies along a line separating the humid (Bi)
and moist, subhumid (Ci) climates. There are three
distinct vegetation types within the province; these
are (1) longleaf pine, (2) pine-oak (loblolly-shortleaf)
and (3) coastal prairie. Vertebrate faunas within the
Austroriparian include 47 species of mammals, 29+
species of snakes, 10 lizards, 2 land turtles, 17
anurans (frogs and toads) and 18 urodeles
(salamanders). There are more species of amphibians
recorded for this province than for any other pro-
vince of Texas (Blair,1950).

The Blue Elbow Swamp is both ecologically and
physiographically intriguing in that the area lies in the
zone of overlap between several plant communities,
two soil associations are Segnoa-splendorab-southc
and Beaumonta-Moreyc-Crowleyt>. The former is
characterized by grayish cracking clayey soils of the
Trinity River floodplain and reddish loamy soils of
the Red River floodplain. The latter is characterized
by saline clayey and loamy soils of marshes and sandy
soils of beaches. The tremendous species diversity
resulting from this situation is of interest and is dis-
cussed herein.

Methods
The study area was divided into the following

units: (1) Cypress-tupelo swamp; (2) interior islands;
(3) peripheral pine-oak uplands; (4) hardwood
bottom along shoreline and natural levee; (5) open
marsh; (6) urban areas; (7) open field; and (8) river
channel, canals and ponds. Terrestrial vertebrates
were either observed or captured by hand, while
aquatic vertebrates were collected by seining. Due to
the unusually short length of time, an airboat and
outboard-equipped boat were used throughout the
study.

Fishes and Fishlike Vertebrates
The aquatic habitat c*an be divided into two sub-

units; these are (1) Sabine River channel and (2)
canals and swamp.Water in the Sabine River is sub-
ject to influxes of salt waterand probably is brackish
at the Orange County area. The presence of several
species of marine forms (e.g.,mullet and anchovies)
supports this observation. A list of fishes observed
and/or reported for the area is presented in table I.
Species presented are mostly fresh water species, as
the tremendous number of marine species prohibit
treatment here. Salinity of the river,as influenced by
tides and weather at any one point and at any one
time, should determine distribution of marine species.
A complete list of marine species for the Texas Gulf
Coast was published recentlyby Parker, Gallaway and
Moore (1971). Specific species of particular interest
are discussed below.

Paddlefish (Polyodon spathuld) once inhabited
much of the Mississippi River drainage, but in most
recent times have been reduced in number con-
siderably. These primitive fishes are interesting in that
they are filter feeders which thrive in large silty rivers
and oxbow lakes. Probable causes for reduction in
numbers include pollution and commerical exploita-
tion. These fishes are occassionally the source of
caviar.

The herringlike fishes (e.g., shads, herring and
anchovies) probably are the major primary consumers
of the river and are thereby quite important to the
ecology of the river. Anchovies (Anchoa mitchelli)
were found in large numbers, while threadfin
(Dorosoma petenense) and gizzard (D. cepedianum)
shad occurred in smaller numbers. These three species
are fed upon by most ©f the predatory fish of the
Sabine. Two clupeiform fishes are themselves preda-
tors; tarpon (Megalops atlantica) are found
sporadically, while pickerel (Esox americanus; E.
Niger) occur commonly in the river.Northern pike (E.
lucuis) have been- introduced to the area (mostly in
Toledo Bend Reservoir) and may occur in the river
channel.

46
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BIOTIC PROVINCES OF TEXAS

Figure 1.

Mapshowing the BioticProvinces ofTexas
as proposedby Blair (1950).
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TABLE I
Fishes and fishlike vertebrates observed and/or reported from the Blue Elbow Swamp in
OrangeCounty. Those species observed aremarked with an asterisk. "

CLASSPETROMYZONES
OrderPetromyzoniformes

Family Petromyzonidae Ichthyomyzoncastaneus — Chestnut Lamprey
/.gagei— Southern Brook Lamprey

CLASS OSTEICHTHYS
Order Acipenseriformes

FamilyPolyodontidae Polyodonspathula — Paddlefish
Order Amiiformes

FamilyAmiidae *Amia calva— Bowfin
OrderLepisosteiformes

FamilyLepisosteidae *Lepisosteusoculatus — SpottedGar
*L. osseus — Longnose Gar

Order Clupeiformes *L. spatula-Alligator Gar
Suborder Clupeidei
FamilyElopidae Megalopsatlantica — Tarpon
FamilyClupeidae Alosa chrysochloris — Skipjack Herring

*Dorosomapetenense
— Threadfm Shad

*D. cepedianun— Gizzard Shad
FamilyEngraulidae *Anchoamitchelli -Bay Anchovy

Suborder Esocoidei
FamilyEsocidae Esoxamericanus— RedfinPickerel

*E.Niger — ChainPickerel
OrderCypriniformes *E. lucius — NorthenPike (introduced)

Suborder Cyprinoidei
FamilyCyprinidae *Notemigonuschrysoleucas— GoldenShiner

*Opsopoeodusemiliae— Pugnose minnow
*Hybopsisaestivalis — SpeckledChub

Notropisroseipinnis — Cherryfin Shiner
N. cornutus — Common Shiner

N. ortenburgeri— KiamichiShiner
*N. venustus — Blacktail Shiner
N.signipinnis — FlagfinShiner

N. chalybaeus — IroncolorShiner
,i *N. texanus — Weed Shiner

N. longirostris — Longnose Shiner
*N.atrocaudis — Blackspot Shiner

N. volucellus — Mimic Shiner
N. buchanani— Ghost Shiner

*N.sabinae — Sabine Shiner
*Pimephalespromelas — Fathead minnow

Campostomaanomalum — Stoneroller
FamilyCatostomidae Cycleptus elongatus — Blue sucker

*Ictiobuscyprinellus — BigmouthBuffalo
/.Niger — Black Buffalo

/. bubalus — Smallmouth Buffalo
*Carpiodescarpio — River Carpsucker

Moxostomacongestum — GrayRedhorse
Minytremamelanops— SpottedSucker

Erimyzon tenuis — SharpfinChubsucker
*E. sucetta — Lake Chubsucker

E. oblongus— Creek Chubsucker_ . , _, ... Hypenteliumnigricans— NorthernHogSuckerSuborder Siluroidei
FamilyIctaluridae *Ictaluruspunctatus-Channel Catfish

/.furcatus — BlueCatfish
*/. natalis — Yellow Bullhead

*/.melas — Black Bullhead
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*Noturasgyrinus — Tadpole Madtom
N. nocturnus — FreckledMadtom

*Pylodictisolivaris— Flathead Catfish

OrderAnguilliformes
FamilyAnguillidae » Anguillarostrata-American

Order Cyprinodontformes
FamilyCyprinodontidae Fundulus grandis-Gulf Killifish

F. similis — LongnoseKillifish
F.pulvereus — BayonKillifish

*F. chrysotus — GoldenTopminnow
*F. notti— Starhead Topminnow

*F. notatus — Blackstripe Topminnow
*F. olivaceous — BlackspottedTopminnow

*Cyprinodon variegatus- SheepsheadPupfish
FamilyPoeciliidae Poecilia latipinna— Sailfin Molly

*Gambusiaaffinis — Mosquitofish
Order Syngnathiformes

FamilySyngnathidae Syngnathus scovelli — GulfPipefish
OrderPercopsiformes

Family Aphredoderidae *Aphredoderussayanus — Pirate Perch
OrderMugiliformes

FamilyAtherinidae *Labidesihes sicculus — Brook Silverside
Family Mugilidae *Mugilcephalus — StripedMullet

OrderPerciformes
SuborderPercoidei
Family Serranidae *Roccussaxatilis— StripedBass (introduced)

*R. chrysops — WhiteBass
R.mississippiensis — Yellow Bass

FamilyCentrarchidae *Micropterussalmoides— LargmouthBass
*M.punctulatus — SpottedBass

*Chaenobryttusgulosus — Warmouth
*Lepomiscyanellus — Green Sunfish
*L. symmetricus — BantamSunfish

L.gibbosus — Pumpkinseed
*L. microlophus — Redear Sunfish

*L. auritus — RedbreastSunfish
*L. marginatus— Dollar Sunfish
*L. megalotis — LongearSunfish

*L. humilis— OrangeSpottedSunfish
*L. macrochirus — Bluegill

*Ambloplitesrupestris — Rockbass
*Pomoxisnigromaculatus— Black Crappie *

*P. annularis — White Crappie
*Centrarchus macropterus — Flier

Family Elassomidae Elassoma zonatum — BandedPygmy Sunfish
FamilyPercidae Stizostedion vitreum — Walleye (introduced)

Percina sciera— Dusky Darter
*P. caprodes — Logperch

*Ammocryptavivax — Scaly SandDarter
Etheostomahistrio — Harkquin Darter

E.artesiae— EasternRedfinDarter
E. asprtgene — MudDarter

E. parvipinne— GoldstripeDarter
E.spectabile— Orangethroat Darter

*E. gracile — SloughDarter
*E. proeliare— Cypress Darter

FamilySciaenidae Aplodinotusgrunniens — FreshwaterDrum
SuborderGobioidei

FamilyEleotridae Dormitatormaculatus — Fat Sleeper
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There is a considerable number of cypriniform
(minnowlike) fishes in the area. Two species in the
family Cyprinidae are most notable; viz., speckled
club {Hybopsis aestivalis) and cabine shiner {Notropis
sabinae). The speckled club is adapted to living in
very silty rivers by having a greatly enlarged,
cavernous cephalic lateral line system (a tubelike
system on the head used to sense movements in the
water). The Sabine shiner, as its name implies, was
named after the Sabine River and is certainly unique
to the Austroriparian province.

The sucker family (Catostomidae) is representedin
the area by 11 species, two of whichare economically
important. Both the bigmouth buffalo {Ictiobus
cyprinellus) and the river carpsucker (Carpiodes
carpio) are sought by commerical fishermen and
taken from the Sabine in fairly large quantities.

The catfishes (Ictaluridae) are both ecologically
and economically important to the Sabine River.
These fishes serve as secondary and tertiary con-
sumers but more importantly as detritus feeders. Flat-
head (Pylodictis olivaris) and channel {Ictalurus
punctatus) catfish are economically important; how-
ever, two small minnow-sized catfish are of greater
interest to ichthyologists. These are the tadpole
madtom (Noturusgyrinus) and the freckled madtom
(N. nocturnus). Little is known about the ecology or
behavior of these small fishes.

Another fish often found insilty or swampy waters
is the pirate perch {Aphredoderussayanus),belonging
to the family Aphredoderidae. These fishes are
interesting anatomically and embryologically in that
adults have the anus positioned in the gular (throat)
region. In young fish, however, the anus is originally
found in the normal (abdominal) position but
migrates to the gular area with age. The function(s) of
such an adaptation has not been demonstrated to
date.

Mullet (Mugil cephalus) are an anadromous species
often seen leaping from the waters of the Sabine
River and swamp. The aerial displays of these fishes
are particularly interesting to visitors of the area.
Indeed, one specimen jumped into the airboat as it
sped down a canal. Fliers (Centrarchus macropterus)
with their lengthy glides add to the aerial displays of
mullet.

True bass (Serranidae) are popular game fish of the
Sabine River. White bass {Roccus chrysops) and yel-
low bass {R. mississippiensis) are abundant with
striped bass {R. saxatilis) occurring less frequently.
Striped bass were recently introduced to the area and
are eagerly sought by local fishermen. Unfortunately,
however, little data are available on possible competi-
tion between native bass,black bass (which is actually
asunfish) and this exotic.

Some of the most spectacular and colorful fishes in
the area are the sunfishes (Centrarchidae) and the
darters (Percidae).Males often exhibit bright breeding
colors of orange, blue, green and red. Pumpkinseed
(Lepomis gibbosus), longear sunfish (L. megalotis)
and redbreast sunfish probably offer the most beauti-
ful color displays. Nests guarded by males of these
species can be seen along the river bank in the more
shallow portions of the,canals and the cypress swamp.
Sunfish are also eagerly sought by local fishermen,
and most of the parties observed had one or more
species of sunfish in their boats. The cypress darter
{Etheostoma proeliare) is virtually unknown to local
fishermen due to its secretive nature. Cypress darters
frequent the submerged butts and root complexesof
cypresses and tupelo. The scaly sand darter
{Amnocrypta vivax), on the other hand, occurs in the
river channel itself and is adapted to this silty en-
vironment; these fishes are virtually transparent in
water.

The Sabine River probably contains the greatest
species diversity of the area. Introgression by salt
water produces a situation in which marine and fresh
water forms occur sympatrically. The swamp and
artificial canal system contains mostly fresh water
species, with only two prominent marine forms; viz.,
anchovies and mullet. Sunfish,gar (Lepisosteus sp.),
amia (Amia calva) and bullhead catfish {Ictalurus
melas and /. natalis) are the dominant fresh water
forms.

Amphibians and Reptiles

As previously mentioned, the Austroriparian pro-
vince contains the most diverse amphibian fauna in
Texas. A total of 28 species of amphibians, represent-
ing 11 families, were observed or reported for the
area (table II).

The western lesser siren {Siren intermedia nettingi)
is one of the least known amphibians in the United
States. These animals are eel-like, lack hind limbs and
have very small forelimbs. They feed primarily on
crustaceans and occupy littoral and benthic commu-
nities; they occasionally are observed on land follow-
ing an unusually heavy rain.Siren are called neotenics
because they become sexually mature in the larval
stage and never metamorphose. No one to date has
observed mating or egg laying (if they are oviparous)
insiren.

Another neotenic species occupying the Sabine
River and cypress swamp is the Gulf Coast waterdog
{Necturus beyeri beyeri). These salamanders are well
known to high school and college biology students as
they are used extensively for classroom study. Water-
dogs are often caught by individuals fishing for small
panfish.



51

TABLE II
Amphibians and reptiles observed and/or reported from the Blue Elbow Swamp in Orange
County. Species observedon the area are marked with an askerisk.

Order Trachystomata
FamilySirenidae Siren intermedianettingi— WesternLesser Siren

Order Caudata
Family Amphiumidae Amphiumameans tridactylum — Three-toedAmphiuma
FamilyProteidae Necturus beyeribeyeri— Gulf Coast Waterdog
Family Salamandridae *Notophthalmusviridescenslouisiensis — CentralNewt
Family Ambystomidae Ambystoma texanum — Small-Mouthed Salamander

A. tigrinum tigrinum — Eastern Tiger Salamander
A. opacum — Marbled Salamander

FamilyPlethodantidae Desmognathusauriculatus — SouthernDusky Salamander
Plethodonglutinosusglutinosus — Slim Salamander

*Eurycea(Manculus) guadridigitata— Dwarf Salamander
OrderAnura

FamilyBufonidae Bufodebilisdebilis — Eastern GreenToad
*B. valliceps — GulfCoast Toad

*B. woodhousei fowleri — Fowler's Toad
FamilyMicrohylidae *Gastrophrynecarolinensis — EasternNarrowed-Mouthed Toad
FamilyHylidae *Acriscrepitanscrepitans — Northern Cricket Frog

Pseudacris streckeri streckeri— Strecker's Chorus Frog
P. clarki — SpottedChorus Frog

P. triseriataferiarum — UplandChorus Frog
Hylachrysoscelis — SouthernGray Tree Frog

*H.crucifer crucifer — Northern SpringPeeper
*H. cinereacinerea — Green TreeFrog

*H. squirrella— SquirrelTree Frog
Family Ramidae *Rana grylio— PigFrog

*R.catesbeiana — Bullfrog
*R.clamitansclamitam — BronzeFrog

R. areolata areolata — Southern CrayfishFrog
R.palustris — PickerelFrog

*R.pipiens sphenocephala— SouthernLeopardFrog

CLASS REPTILLIA
OrderTestudinata

FamilyTrionychidae Trionyxmuticus muticus — Smooth Softshell
T. spiniferpallidus — Pallid Spring Softshell

FamilyDermochelidae Dermochelyscoriaceacoriacea — Atlantic Leatherback
FamilyChelonidae Eretmochelysimbricata— Atlantic Hawksbill
Family Chelydridae Chelydraserpentinaserpentina — Common SnappingTurtle

*Macroclemys temnicki— Alligator SnappingTurtle
FamilyKinosternidae Kinosternonsubrubrumhippocrepis — Mississippi MudTurtle

*Sternothaerusodoratus — Stinkpot
S. carinatus — Razor-backedMusk Turtle

FamilyEmydidae *TerrepeneCarolina — Three-toed Box Turtle
*T. ornataornata — OrnateBox Turtle

Malaclemys terrapinlittoralis— DiamondbackTerrapin
Deirochelys reticulariamiaria— WesternChicken Turtle

Graptemyskohni — MississippiMapTurtle
Graptemyspseudogeographicasabinensis — SabineMapTurtle

*Chrysemys scriptaelegans — Red-EaredTurtle
*C. concinnamobilensis — Mobile Cooter

C. floridana hoyi— MissouriSlider
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Order Crocodilia
FamilyCrocodilidae Alligatormississippiensis — American Alligator

Order Squamata
SuborderSerpentes
FamilyCrotalidae *Agkistrodonpiscivorousleucostoma — Western Cottonmouth

A. contortrixcontortrix — SouthernCopperhead
Sistrurus miliarusstreckeri— Western Pygmy Rattlesnake

Crotalushorridus atricaudatus — Canebrake Rattlesnake
FamilyElapidae *Micrurusfulvius tenere — Texas Coral Snake

FamilyColubridae Virginiastriatula— Rough Earth Snake
*Faranciaabacurareinwardti— Western Mud Snake

Pituophismelanoleucas ruthveni— LouisianaPine Snake
Coluber constrictoretheridgei— Tan Racer

*C. c. flaviventris — EasternYellow-belliedRacer
Diadophispunctatus strictogenys— MississippiRink-necked Snake

Cemophoracoccineacopei — Southeastern Scarlet Snake
*Elapheabsoleta lindheimeri— TexasRat Snake

*Heterodonplatyrhinos— Eastern HognoseSnake
*Lampropeltisgetalusholbrooki — Common Kingsnake

L. triangulumamaura — Louisiana Milk Snake
L. calligaster calligaster— PrairieKingsnake

*Masticophis flagellum testaceous— WesternCoachwhip
.M.f flagellum— EasternCoachwhip

Reginagrahani — Graham's Water Snake
R. rigida — Glossy Water Snake

*Natrix rhombifera rhombifera — Diamond-backed Water Snake
N.cyclopioncyclopian— Green Water Snake

N.fasciataclarki — Broad-banded Water Snake
N. fasciataconfluens — Broad-banded Water Snake

*N.erythrogaster — Yellow-bellied Water Snake
Opheodrysaestivus — Rough Green Snake

Storeriaoccipitomaculata— Northern Red-bellied Snake
*S. dekayi texana — TexasBrownSnake

*Thamnophisproximusorarius — Gulf CoastRibbonSnake
Thamnophisproximus — Black-striped Ribbon Snake

SuborderLacertilia
FamilyAnguidae Ophisaurusattenuatusattenuatus — WesternSlender Glass Lizard
Family Gekkonidae *Hemidactylus turcicus turcicus — MediterraneanGecko
Family Scincidae . *Lygosomalaterale — Ground Skink

Eumeces laticeps— Broad-headed Skink
*E. fasciatus — Five-lined Skink

*E. septentrionalisobtusirostris — SouthernPrairie Skink
Family Iguanidae *Anolis carolinensiscarolinensis — Green Anole

Phrynosomacornutum — Texas HornedLizard
Sceloporusolivaceous — Texas Spiny Lizard

*S. undulatur hyacinthinus — Northern Fence Lizard
FamilyTeiidae *Cnemidophorussexlineatussexlineatus — Six-lined Racerunner
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Tree frogs (Hylidae) are the most evident and vocal
amphibian in the area. The terminal digits of tree
frogs are armed with suction cups to facilitate climb-
ing. The green tree frog (Hyla cinerea cinerea) is a
beautiful green frog with a yellow strip down each
side of the body and numerous small, jewel-likegold
specks on the dorsum. Although the squirrel tree frog
(H. squirrela) is found throughout the South, these
frogs occur in Texas only along the southernportion
of the Sabine River. Consequently, the study area is
one of the few places in Texas where students may
observe this frog.

There are six species representing the family
Ranidae in the Orange area. The most notable of
these are the pig frog {Rana grylio) and the bronze
frog (R. palustris). The pig frog gets its name from
the piglike grunt it produces when calling. This
species is not commonly found in Texas. Thebronze
frog also has an interesting call which reminds one of
the plucking of a badly tuned banjo"string. Bull frogs
(R. catesbeiana) are the largest frogs of the area and
are prized by local residents as a food animal.

There is also a diverse reptile fauna on the pro-
posedarea. Eighteen speciesof turtles should occur in
the southeastern portion of the Austroriparian. Sea
turtles (Dermochelidae; Chelonidae) are rare visitors
to the Orange County area; the brackish nature of the
Sabine at this point probably accounts for these
visits. The Atlantic leatherback {Dermochelys
coriacea coriacea) and the Atlantic hawksbill
{Eretmochelys imbricata) have been observed near
Orange.

Snapping turtles (Chelydridae) probably are the
most spectacular species inhabiting the area. The
common snapping turtle {Chelydra serpentina
serpentina) and the alligator turtle {Macroclemys
temnicki) are two large species often used as food by
local residents. Alligator snapping turtles often
exceed fifty pounds and are quite dangerous when
handled. These turtles are interesting in that they use
their tongues as a lure for small fishes.

Mississippi mud turtles {Kinosternon subrubrum
hippocrepis), stinkpots {Sternothaerus odoratus) and
razor-backed musk turtles {S. carinatus) are
odoriferous species inhabiting the Sabine and cypress
swamps. The function(s) of musk glands in these
species needs considerable study.

The Emydidae are well represented in the area.
Most notable of these are three-toed box turtle
{Terrepene Carolina), ornate box turtle {T. ornata),
western chicken turtle {Deirochelys reticularia
miaria), and red-eared turtle {Chrysemys
IPseudemys] scripta elegans). Three-toed box turtles
are a forest species in the eastern United States but
become a grassland form farther west. They undergo

a change in adaptive coloration from east to.west. In
the east, they usually have a dark ground color with
yellow streaks on the dorsum; while in the west, they
are horny colored. Kroll (unpubl. data) found that
the eastern coloration serves as camouflage under a
dense canopy where only splashes of sunlight reach
the forest floor. The horny-colored form is well
camouflaged in its grassland habitat. In addition, the
light coloration serves to reflect greater solar radia-
tion. In the west, ornate box turtles invade the wood-
land areas and have adopted the dark ground color
and yellor streaked dorsum seenin eastern three-toed
box turtles. Itis indeed an interesting shift inhabitats
and niches.

There is an interesting taxonomic problem asso-
ciated with the red-eared turtle. Herpetologists dis-
agree as to the correct generic name for the species.
Most authorities now accept the name Chrysemys in
the place ofPseudemys.

Alligators {Alligator mississippiensis) are now listed
as endangeredby the Fish and Wildlife Service. There
is much emotion associated with the preservation of
this species. Some individuals see ahigh local popula-
tion and erroneously assume that the alligator is
abundant throughout its range; this simply is not
true. The State ofLouisiana has requestedpermission
to open a hunting season on these animals, much to
the concern of most wildlife biologists. The solution
to local overpopulation is a removal program. Hope-
fully, such a program will become a reality in the near
future. The Orange area contains a few alligators,
hence the proposed natural area would greatly benefit
these animals.

There are five species of poisonous snakes on the
area. These are: Western cottonmouth {Agkistrodon
piscivorous leucostoma), southern copperhead {A.
contortrix contortrix), western pigmy rattlesnake
{Sistrurus miliarus), Canebrake rattlesnake (Crotalus
horridus atricaudatus) and Texas coral snake
(Micrurus fulvius tenere). Although these snakes are
quite dangerous, they are extremelyimportant to the
ecology of the area. Poisonous snakes are responsible
for the control of small rodents (rats and mice). The
coral snake is probably overrated as a dangerous
animal; their elaborate defensive behavior {i.e., death-
feigning, headtail mimicry, etc.) and smallmouth pre-
vent them from biting in most cases. Indeed, one of
us (Kroll) has had these snakes crawl into his shoe
without being bitten— one could not do this with a
rattlesnake or cottonmouth.

The Colubridae is the largest snake family, and it is
well represented at Orange. The western mud snake
{Farancia abacura reinwardti) is perhaps the least
understood snake in East Texas. These animals bur-
row in the muddy bottoms of swampy areas and feed
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upon the siren and amphibia found there. Nothing is
known about the reproductive biology of this species.

The southeastern scarlet snake (Cemopkora
coccinea copei) is also a little known species. These
snakes are fossorial and are known to eat lizard and
snake eggs.

Water snakes (Natrix sp.\Regina sp.) are the most
abundant snakes in the area. These animals feed upon
fishes, amphibians and small rodents. The yellow-
bellied water snake (Natrix erythrogaster flavigaster)
and the diamond-backed water snake (N. rhombifera
rhombifera) are the largest water snakes, attaining a
lengthof four feet with extremelyheavy bodies.

The glass lizard (Ophisaurus attenuatusattenuatus)
is often mistaken for a snake. This is 'the only legless
species of lizard in the area. They are also called glass
lizards due to their ability to lose their tail when
attacked. The adaptive strategy of such a
phenomenon is that the predator is left with the tail,
butnot the animal.

The Gekkonidae are represented by an exotic
form, the Mediterranean gecko (Hemidactylus
turcicus turcicus). These lizards "crop up" over the
state where well meaning individuals release them.
Exotics are often dangerous to the ecology of an area
and should not be introduced without considerable
investigation.

Green anoles (Anolis carolinensis) are perhaps the
best known lizard in the area. School children often
capture the lizards and keep them as pets. The ability
of these animals to change colors results in the local
name of chameleon; of course, the true chameleon
does not occur in North America. Changes in body
color by anoles is in response to certain light levels
and is obviously adaptive innature.

Avifauna
TheBlue Elbow Swamp is rich inbothresident and

migratory bird species (tableIII).Gulf Coast marshes
are the wintering grounds of numerous species of
ducks, geese and shorebirds. In addition, pine-oak
woodlands and cypress swamps provide excellent
habitat for several species of arboreal and aquatic
species.

The pied-billed grebe (Podilymbus podiceps)
occurs throughout the South andis often found asso-
ciated with small oxbow lakes, marshes and swamps.
We observed these birds in the man-made canals and
the cypress-,swamp. They are interesting physiologi-
cally in that they have the apparent ability to change
their specific gravity. The result is that the bird can
float on top of the water or sink to a point where
only the headis extended above waterline.

White pelicans (Pelecanus erythrorhynchus) and
their cousin the brown pelicans (P. occidentalis) pre-
sent perhaps the most striking visual display. These
birds are particularly unattractive on land but fly
with uncommon grace and dignity. They also make
spectacular dives into the water when pursuing their
prey (fish). The brown pelican is the state bird of
Louisiana; however, few of these birds have been
sighted over the last few years. The brown pelican is
now an endangered species; considerable effort may
bring the speciesback to acceptablepopulation levels.
Pesticides probably are the cause for the demise of
the bird. Fortunately, the general vicinity of the Blue
Elbow Swamp is not an agricultural center; rather,
timber seems to be the major "crop" produced.

Cormorants appear in large numbers along the Gulf
Coast, and we observed them along the Sabine River
channel and within the cypress swamp. The
double-crested cormorant (Phalacrocorax auritus) is
the most commonly occurring species, while
olivaceous cormorants (P. olivaceous) are occasionally
observed. Anhinga (Anhinga anhingd) are often asso-
ciated with cormorants. We observed these birds
along the Sabine, man-made canals and within the
cypress swamp. Anhinga are interesting birds in that
they lack the oil gland of most bird species. Con-
sequently, they must spend a period of drying after
fishing attempts. The birds can be seen daily in the
area, sitting on logs with wings outstretched in the
sun to dry.

The herons (Ardeidae) probably are the most evi-
dent birds in the area. Great blue heron (Ardea
herodias), cattle egret (Ardeola ibis), little blue heron
(Egretta caerula) and tricolor (=Louisiana);heron (E.
tricolor) were observed along the Sabine, man-made
canals and cypress swamp. The cattle egret isinterest-
ing in that it is native to Africa. These birds were
apparently blown over to South Americain the 1800s
and have expanded their numbers and range tremen-
dously since that time. They obtain their name from
the curious habit of following cattle as they graze in
order topick up the insects the cattle disturb.

Snowy egret (E. thula) and greater egret (E. alba)
were also observed in the area, but less commonly
than those mentioned above. Bothof-these birds were
hunted mercilessly up to the turn of the century for
their feathers. Abolition of market hunting and strict
enforcement have enabled the birds to reestablish
their populationnumbers.

Two other very interesting herons in the area are
the yellow-crownednight heron (Nyctanassa violacea)
and the black-crowned night heron (Nycticorax
nycticorax). The night herons, as their name implies,
are mostly nocturnal animals which are often seen
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TABLE 111
Birds Observedand/or reported from the BlueElbow Swamp inOrange County.

CLASS AYES
Order Gaviiformes

FamilyGaviidae Gavia immer— CommonLoon
OrderPodicipediformes

FamilyPodicipedidae *Podilymbus podiceps — Pied-billed Grebe
Podicepsdominicus — LeastGrebe

P. auritus — HornedGrebe
Order Procellariiformes

FamilyOceanidae Oceanitesoceanicus — Wilson'sPetrel
OrderPelecaniformes

FamilyPelecanidae *Pelecanus erythrorhynchus — White Pelican
P.Occidentalis — BrownPelican

FamilySulidae Sula sula — Red-footed Booby(rare)
FamilyPhalacrocoracidae Phalacrocorax auritus — Double-crestedCormorant

*P. olivaceus — Olivaceous Cormorant
Family Anhingidae *Anhinga anhinga— Anhinga
FamilyFrigatidae Fregatamagnificent — Magnificent Frigate-Bird

Order Ardeiformes
Family Ardeidae *Ardeaherodias — Great BlueHeron

*Ardeolaibis — CattleEgret
*Egrettaalba — GreaterEgret

*E. thula — SnowyEgret
*E. caerula— LittleBlue Heron
*E. tricolor — TricoloredHeron

*Dichromanassa rufescens — Reddish Egret
*Butorides virescens — Green Heron

*Nyctanassa violacea — Yellow-crownedNightHeron
*Nycticoraxnycticorax — Black-crowned NightHeron

Botaurus lentiginosus— American Bittern
Ixobrychusexilis — Least Bittern

FamilyCiconiidae *Mycteria americana— WoodIbis
FamilyPlataleidae *Plegadischihi— White-facedIbis

Eudocimus albus — White Ibis
*Ajaia ajaj'a — Roseate Spoonbill

Order Anseriformes
FamilyAnatidae Olor columbianus — Whistling Swan (rare)

O. buccinator — Trumpeter Swan (rare)
*Branta canadensis — CanadaGoose

*Anseralbifrons — White-frontedGoose
*A. caerulescens — Blue-snow Goose

Dendrocygnaautumalis— Black-bellied tree-duck
D. bicolor— Fulvous tree-duck
*Anasplatyrhynchos — Mallard

*A. rubripes — Black Duck
*A. fulvigula — MottledDuck

*A. acuta — Pintail
*A.discors — Blue-winged Teal

A.cyanoptera— Cinnamon Teal
*A. creca — Green-wingedTeal

A.strepera — Gadwall
Mareca americana— Baldpate

Spatulaclypeata — Shovele?"
*Aixsponsa — WoodDuck

Aythyamarila— Greater Scays
A. collaris — Ring-neckedDuck
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*A. Americana — Redhead
*A. valisineria — Canvasback

Bucephalaclangula— Common Goldeneye
B. albeola — Bufflehead

Lophodytescucullatus — Hooded Merganser
Mergus merganser — CommonMerganser

M. senator — Red-breasted Merganser
Oxyurajamaicensis— RuddyDuck

Order Accipitriformes
Family Vulturidae *Cathartesaura-TurkeyVulture

*Coragyps atratus — Black Vulture
FamilyAccipitridae Elanoidesforficatus — Swallow-tailed Kite

Ictiniamississippiensis— MississippiKite
Accipitergentilis — Goshawk
A. cooperi— Cooper's Hawk

*A. striatus — Sharp-shinedHawk
*Buteo lineatus — Red-shoulderedHawk

*B. jamaicensis — Red-tailed Hawk
*B.platypterus— Broad-wingedHawk

*B. swainsoni— Swainson's Hawk
Aquilachrysaetos — Golden Eagle

Haliaectus leucocephalus — Bald Eagle
*Circuscyaneus — MarshHawk

FamilyPandionidae Pandionhaliaetus — Osprey
FamilyFalconidea Caracara cheriway — Audubon's Cavacara

Faleoperegrinus— PeregrineFalcon
F. columbarius — PigeonHawk
*F. sparverius — SparrowHawk

Order Galliformes
FamilyPhasianidae *Colinus virginianus — Bobwhite

Phasianuscochicus — Ring-neckedPheasant (introduced)
OrderRalliformes

FamilyGruidae Grus americana— WhoopingCrane (migrant)
G. canadensis — SandhillCrane

FamilyRallidae *Rallus longirostris— Clapper Rail
R. elegans— KingRail

*R. limicola — VirginiaRail
Porzanajamaicensis — Black Rail
P.noveboracensis — Yellow Rail

Gallinulachloropus — CommonGallinule
Porphyrulamartinica— PurpleGallinule

*Fulica americana — AmericanCoot
Order Charadriiformes

FamilyJacanidae Jacana spinosa— American Jacana
FamilyHaematopodidae *Haematopuspalliatus — American Oystercatcher
FamilyCharadriidae Squatarolasquatarola— Black-bellied Plover

*Charadrius vociferus — Killdeer
C. semipalmatus — SemipalmatedPlover

C.melodus — PipingPlover
C. alexandrinus— Snowy Plover

C. wilsonius — Wilson'sPlover
FamilyScolopacidae Arenaria interpes — Ruddy Turnstone

*Totanus flavipes — Less Yellowlegs
Tringa solitaria— SolitarySandpiper

Actitismacularia— SpottedSandpiper
*Catoptrophorus semipalmatus— Willet

Numenius americana — Long-billed Curlew
Limosa fedoa — Marbled Godwit

Crocethiaalba — Sanderling
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Ereunetes pusillus — SemipalmatedSandpiper
*Eroliaminutilla — Least Sandpiper

Limnodromus griseus-Short-billedDowitcher
*Capellagallingo— Common Snipe

Philohela minor— AmericanWoodcock
FamilyRecurvirostridae Recurvirostraamericana — American Avocet

*Himantopushimantopus-Black-necked Stilt
FamilyPhalaropidae Lobipeslobatus-NorthernPhalarope
FamilyStercorariidae Stercorarius pomerinus— Pomarine Jaeger

S.parasiticus — ParasiticJaeger
Family Laridae

'
*Larus argentatus-HerringGull

*L.atricilla -LaughingGull
L.pipixcan-Franklin's Gull

L.Philadelphia— Bonaparte'sGull
Gelochelidon nilotica — Gull-billed Tern

*Sterna forsteri — Forster's Tern
S. hirundo — Common Tern

S.albifrons — Least Tern
S. fuscata — SootyTern

Thalasseus maximus— Royal Tern
T. sand vicensis — SandwichTern

*Hydroprognecaspia — CaspianTern
FamilyRynchopidae Rynchops nigra— Black Skimmer

OrderColumbiformes
FamilyColumbidae *Columba livia— RockDove

*Zenaidura macroura — MourningDove
Columbigallinapasserina — Ground Dove

Order Cuculiformes
FamilyCuclidae *Geococcyxcalifomianus — Roadrunner

Order Strigjformes
FamilyTytonidae *Tytoalba — Barn Owl
FamilyStrigidae *Otus asio — Screech Owl, *Bubo virginianus — GreathornedOwl

*Strix varia — Barred Owl
Asio otus — Long-earedOwl

A.flammeus — Short-earedOwl

Order Caprimiulgiformes
Family Caprimulgidae *Phalaenoptilusnuttalli— Poor-will

Caprimulguscarolinensis — Chuck-Wills -Widow
*Chordeilesminor— Common Nighthawk

C. acutipennis — LesserNighthawk
Order Apodiformes

FamilyApodidae *Chaeturapelagica — Chimney Swift
FamilyTrochilidae *Archilochuscolubris — Ruby-throatedHummingbird

Order Caraciiformes *
*Megacerylealcyon — Belted Kingfisher

OrderPiciformes
FamilyPicidae *Colaptesauratus — Flicher

*Dryocopuspileatus — PileatedWoodpecker
*Dendrocoposvillosus — HairyWoodpecker

*D.pubescens — Downy Woodpecker
D. borealis — Red-cockadedWoodpecker
D.scalaris — Ladder-backed Woodpecker

Campephilusprinicpalis— Ivory-billed Woodpecker



58

)rderPasseriformes
FamilyTyrannidae *Tyrannus tryannus — EasternKingbird

*Muscivoraforficata — Scissor-tailed Flycatcher
*Sayornisphoebe— EasternPhoebe

*Empidonaxvirescens— AcadianFlycatcher
*Contopus virens — Eastern Woodpewee

Myiarchus crinitus — Great CrestedFlycatcher
Family Alaudidae Eremophilaalpestris — Horned Lark
Family Hirundinidae *Prognesubis — PurpleMartin

*Petrochelidon pynhonota— Cliff Swallow
P. fulva — Cave Swallow

Stelgidopteryxruficollis — Rough-wingedSwallow
*Ripariariparia— Bank Swallow

*Hirundorustica — Barn Swallow
FamilyCorvidae *Corvus corax — Common Raven

*C. ossifragus — FishCrow
*C. brachyrhynchos — CommonCrow

*Cyanocittacristata— Blue Jay
FamilyParidae *Baeolophusbicolor — Tufted Titmouse

*Parus carolinensis— Carolina Chickadee
FamilySittidae Sittacarolinensis — White-breastedNuthatch

S. pusilla — Brown-head Nuthatch
FamilyCerthiidae *Certhiafamiliaris — Brown Creeper
FamilyTroglodytidae *Thryothorus ludovicianus — Carolina Wren
Family Mimidae *Mimuspolyglottos— Mockingbird

*Sumetella carolinensis — Catbird
*Taxostomarufum — BrownThrasher

FamilyTurdidae *Turdus migratorius-Robin
Hylocichlamustelina — Wood Thrush

H.guttuta — Hermit Thrush
*Sialia sialis — Eastern Bluebird

Family Sylviidae Regulus calendula — Ruby-crownedKinglet
*Polioptilacaerula— Blue-grayGnatcatcher

FamilyBombycillidae *Bombycilla cedrorum — CedarWaxwing
Family Laniidae *Lanius ludovicianus — LoggerheadShrike
FamilySturnidae *Stumus vulgaris— Starling
Family Vireonidae *Vireogriseus — White-eyedVireo

V. flanifrons — Yellow-throated Vireo
*V. olivaceous — Red-eyedVireo

*V.gilvus — Warbling Vireo
FamilyParulidae *Mniotilta varia — Black-and-White Warbler

*Protonotaria citrea— ProthonotaryWarbler
*Parula americana— Pasula Warbler

Dendroicacoronata — Yellow-rumperWarbler
D. virens — Black-throated Green Warbler

D. cerulea— CeruleanWarbler
*D.pinus — Pine Warbler

*Oporonisformosus — Kentucky Warbler
*O. Philadelphia— MourningWarbler

*Seiurusmotacilla— Louisiana Water Thrush
*Geothlypistrichas — Yellowthroat

*Icteriavirens — Yellow-breasted Chat
*Wilsonia citrina— HoodedWarbler

FamilyIcteridae *Molothrus ater — Brown-headedCowbird
*Agelaiusphoeniceus — Red-wingedBlackbird

*Quiscalus quiscala— Common Grackle
*Icterus spurius — Orchard Oriole

. v */.galhula — Baltimore Oriole
/.bullockii — Bullock's Oriole
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hunting for aquatic animals in ponds, rivers, lakes,
swamps and marshes. They roost insmall groups dur-
ing the day.

At least 60 wood ibis {Mycteria americana)use the
swamp as a roosting site.These birds probablynest in
the area. Birds were most frequently observed roost-
ing in or soaring over the cypress swamp. Wood ibis
do not belong to the ibis family (Plataleidae). They
belong to the stork family (Ciconiidae).

Eachyear, thousands of ducks and geese migrate to
the area to winter. Indeed, a large hunting club has
been opened recently on the Louisiana side of the
Sabine for goose hunting. Canada geese {Branta
canadensis), white-fronted geese (Anser albifrons)
and blue-snow geese (A. caerulescens) are the most
commonly occurring species. Trumpeter (Olor
columbianus) and whistling (O. buccinator) swans are
rare visitors to the area.

Duck species most sought after by fall hunters are:
mallard (Anas platyrhynchos), blue-winged teal (A.
discors), pintail (A. acuta), green-winged teal (A.
creca) and scaup (Aythya sp.). The canvasback
(Aythya valisineria) and the redhead (A. Americana)
were once abundant throughout the Gulf Coast.
Recently, however, their numbers dwindled to the
point where these birds are protected by law.

The Orange County area lies in or near the migra-
tion route for several species of raptorial birds. Most

notable of these are: bald eagle (Haliaetus
leucocephalus), Cooper's hawk (Accipiter cooperi),
osprey (Pandion haliaetus), peregrin falcon (Falco
peregrinus), pigeon hawk (F. columbarius) and
sparrow hawk (F. sparverius). These birds have
declined in numbers and are considered rare and
endangered. Pesticides, indiscriminate hunting and
habitat destruction are usually suggestedas causes for
these declines. Recently, there have been several
reports of resident bald eagles and osprey along the
Sabine River.

Each year, thousands ofbird watchers andnatural-
ists visit the Aransas National Wildlife Refuge to ob-
serve whoopingcranes (Grus americana). These birds
are one of the largest in North America, standing4-5
feet tall and having a wingspreadof IV2 feet. Whoop-
ing cranes inhabited the marshland of the plains states
during the Pleistocene and probably reached popula-
tion levels of 150,000-200,000 birds. The disappear-
ance of freshwater marsh habitat forced the birds to
retreat to gulf coastal marshes where their numbers
have declined steadily. When white men came to
North America, whooping cranes occupied coastal
marshes from the Carolinas to Mexico. In the early
1900s, however, the birds could only be found in
Aransas and part of western Louisiana. The Louisiana
population apparently did not migrate, while the
Aransas population flew to Canada each year to

Sturnella magna — Eastern Meadowlark
S.neglecta — WesternMeadowlark

amilyTanagridae *Pirangarubra — SummerTanager
' *Pyrrhuloxia(Richmondena)cardinalis — Cardinal

*Passerina cyanea — IndigoBunting

amilyFringillidae
*P. ciris — Painted Bunting

Spizaamericana— Dickcissel
*Passer domesticus — House Sparrow

Cardnelis tristis— AmericanGoldfinch
Chondestesgrammacus — Lark Sparrow

Arremonopsrufivirgatus — Olive Sparrow
Passerculus sandwichensis — Savannah Sparrow

Ammodramus savannarum — Grasshopper Sparrow
Ammospizaleconteii— Leconte's Sparrow

A. henslowii— Henslow's Sparrow
A. caudacuta — Sharp-tailedSparrow

A.maritima— Seaside Sparrow
Aimophilaaestivalis — Bachman's Sparrow

*Melospizamelodia — SongSparrow
M. georgiana— Swamp Sparrow

Zonotrichia leucophrys — White-crowned Sparrow
Z. albicollis — White-throated Sparrow

Spizellaarborea — Tree Sparrow
*S.passerina — ClippingSparrow

*S. pusilla— FieldSparrow
Paserellailiaca — Fox Sparrow



60

breed. Due to hurricanes and man-induced habitat
destruction, the Louisiana population was gone by
1950. It is quite conceivable that whooping cranes
were once present in the marshes and swamps of the
Orange area. Today, the birds pass over or by the area
on their way south to Aransas. They have been
known to stop over inlocal marshes,swamps and wet
areas on their waysouth.

The sandhill crane (G. canadeinis) often frequents
the marshes to the south of the Orange area.
Although these birds are still hunted, some recent
data indicate that they too will become endangered
within fifty years.

Several species of owls inhabit the pine-oak wood-
land and cypress swamp areas. Most notable of these
are the barred owl (Strix varia) and the screech owl
{Otus asio). Barred and screech owls were very abun-
dant in the area and probably are the major avian
predators.

The Sabine River bank and man-made levees are
used as nest burrow sites by belted kingfishes
(Megaceryle alcyon). These birds, as their name
implies, feed on fishes which they catch by diving
into the water. We observed the birds feeding on
anchovies along the west bank of the Sabine and along
abandoned loggingcanals.

Two endangered species of woodpeckers may visit
the area. The red-cockaded woodpecker
(Dendrocopos borealis) is unique in that it builds its
nest and roosting holes in living pine trees;however,
only trees infected with redheart rot disease are
chosen. The forestry practice of removing these trees
during sanitation cuts has been primarily responsible
for the demise of the species. Recently, however, the
U.S. Forest Service and numerous timber companies
have initiated programs in which areas are set aside
for the birds. The ivory-billed woodpecker
(Campephilusprincipalis) is the largest woodpecker in
North America. Some ornithologists believe that the
birds are extinct, while recent sightings (1970-71) by
reliable sources suggest the contrary. We did hear a
call very similar to the recording of one we obtained
from the Cornell Laboratory of Ornithology (Ithaca,
N.Y.); however, we are not willing to say the call was
that of an ivory-bill. We do plan to return to the area
for further study.

Although there are numerous species of passerine
birds in the area, we shall limit our comments to but
a few. A complete listis providedin table 111. Perhaps
the most representative species of the area is the
parula warber {Parula americana). This species is uni-
que in that it builds its nest in the Spanish moss
which drapes the trees of the area. Hence, the pre-
sence or absence of Spanish moss is a limiting factor
to the species. Many of the warblers have very strict

habitat requirements (cf., golden-cheeked warbler of
the Edwards Plateau). The breeding call of parula
warblers can be heard throughout the area during
spring; it resembles someone runninghis thumb along
a comb.In addition to this species, the prothonotary
warbler {Protonotaria citrea), hooded warbler
(Wilsonia citrina) and black-throated green warbler
{Dendroica virens) are most striking in color and
song.

There are some taxonomic considerations for cer-
tain species. The mourning warbler (Oporomis
Philadelphia) may be conspecific with the western
form MacGillivray's warbler {O. tolmiei). Further,it
has been suggested that the eastern {Sturnella magna)
and western (S. neglecta) meadowlarks are races of
the same species.

The small open grassland area attracts several grass-
land, opening or edge forms. Notable of these are
song sparrow {Melospiza melodia), field sparrow
(Spizella pusilla), eastern kingbird {Tyrannus
tyrannus), scissor-tailed flycatcher {Muscivora
forficata)and mockingbird (Minuspolyglottis).

Mammals
There are several species of mammals in the area

(table IV); however, the most interesting are those
intimately associated with the aquatic communities.
Beaver {Castor canadensis) are present in limited
numbers and appear to be on the increase. They were
almost eliminated from southern forests by the turn
of the century; fur trading and pest control were pri-
marily responsible for their demise. Beavers are con-
sidered as pests to foresters and landowners in that
their dams inundate valuable lands and that they
destroy merchantable timber. The value of the dams
of these creatures is unquestionable. Beaver ponds
provide feeding and nesting sites for waterfowl and
shorebirds.

Often intimately associated with the beaver, the
muskrat {Ondatra zibethicus) is an important fur
bearer in the South. Unfortunately, however, the
exotic nutria {Myocaster coypus) is rapidly replacing
these animals. Virtually nothing is known about
competition between nutria and muskrat. Therefore,
we urge extensive study of the problem before the
muskrat disappears from southern wetlands.

River otters {Lutra canadensis) appear to be in-
creasing in numbers in East Texas. Intensive hunting
by fur traders has almost eliminated these animals.
Today, however, there seems to be good promise for
river otters. The preservation of the Blue Elbow
Swamp would provide an additional sanctuary for
these animals. Otters are considered as pests in that
they feed extensivelyon fish.
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TABLE IV Mammals observed and/or reported for the
Blue Elbow Swamp inOrange County.

CLASS MAMMALIA
iubclass Theria
Infraclass Metatheria

Order Marsupialia
FamilyDidelphidae *Didelphismarsupialis— Common Opossum

Infraclass Eutheria
Order Insectivora
FamilySoricidae *Blarina brevicauda — Short-tailed shrew

Cryptotisparva— Least shrew
Order Chiroptera
FamilyVespertilionidae Myotis austroriparius — Floridabrown bat

*Pipistrellussubflavus — Easternpipistrelle
*Eptesicusfuscus — Bigbrown bat

*Lasiurus borealis — Redbat
L. intermedius— Yellow bat

Order Edentata Nycticeiushumeralis-Eveningbat
FamilyDasypodidae *Dasypus novemcinctus — Nine-banded armadillo

Order Lagomorpha
FamilyLeporidae *Sylvilagusfloridanus — Easterncottontail

*S. aquaticus — Swamp rabbit
Order Rodentata
FamilySciuridae *Sciurus niger — Eastern foxsquirrel

*S. carolinensis — Eastern gray squirrel
*Glaucomys volans — Southern flying squirrel

FamilyGeomyidae *Geomysbursarius — Plains pocketgopher
FamilyHeteroryidae "

Perognathushispidus— Hispid pocket mouse
FamilyCastoridae *Castor canadensis — Beaver
FamilyCricetidae Reithrodontomysfulvescens — Honey-tailedharvestmouse

R. humilis — Dwarfharvestmouse
Baiomys taylori— Pygmymouse

*Peromyscus leucopus — White-footedmouse
P. gossypinus— Cotton mouse

Oryzomyspalustris — Northern rice rat
*Sigmodonhispidus — Hispidcottonrat
Neotomafloridana — Florida wood rat

FamilyMuridae Rattusrattus — Roof rat
R.norvegicus — Norwayrat

Musmusculus — House mouse
FamilyCapromyidae *Myocastercoypus — Nutria

Order Carnivora
Family Canidae Canis latrans — Coyote

C. Niger-RedWolf
Vulpesfulva — RedFox

Urocyon cinereoargenteus— Gray fox
FamilyUrsidae Ursus americanus — Blackbear
FamilyProcyonidae *Procyon lotor— Raccoon
FamilyMustelidae Mustelafrenata — Long-tailed weasel

M. vison — Mink
Mephitismephitis — Commonstripedskunk
Spilogaleputorius — Eastern spottedskunk

*Lutra canadensis — River otter
FamilyFelidae Felispardalis — Ocelot

Order Sirenia Lynxmfm~Bobcat
FamilyTrichechidae Trichechus manatus — Caribbeanmanatee

OrderArtiodactyla
FamilySuidae Sus scrofa — Wild boar
FamilyCervidae Odocoileus virginianus — White-tailed deer
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Both the long-tailed weasel (Mustela frenata) and
the mink (M. vison) should be found on the area.
These animals are taken for fur by some of the local
people; the fur is low quality, however. Weasels and
mink are chiefly nocturnal and solitary in habits.
Dens are constructed as tunnels among root tangles
along stream and river banks. They feed on almost
any animal prey,including frogs, mice, fish and birds.

Two foxes occur in vicinity of the Blue Elbow
Swamp. The red fox (Vuipesfulva) can be found in
the upland forest sites and open grassland, while the
gray fox (Urocyon cinereoargentus) prefers more
open forests. The gray fox is a goodmouser, seldom
invades poultry yards and is therefore beneficial The
red fox, on the other hand, attacks andkills domestic
and game animals. The fur of both species is com-
merically important. Red foxes probably occur in
greaternumbers in the area than gray foxes.

There are several species of mammals which once
inhabited the area. Theblack bear (Ursus americanus),
red wolf (Canis niger), ocelot (Felis paradalis) and
Caribbean manatee (Trichechus manatus) were once
common to the area. We doubt seriously ifblack bear
will ever be seen in the area again;however, the Blue
Elbow Swamparea is excellent potentialbear habitat.

The range of the red wolf has diminished greatly
over the last one hundred years. Their slow-witted
nature has made them easy prey to farmers, ranchers
and trappers. These animals have been accused of kill-
ing domestic livestock, when studies have shown that
they feed on rabbits, mice and even crabs. Coyotes
(C. latrans) are usually the "culprits" in cases of live-
stock predation. Red wolves are also suffering from
another man-induced phenomenon. Their gene pool is
being absorbed by coyotes to the west and feral dogs
to the east. The result is a coyote-wolf or dog-wolf
cross. Hence, red wolves are being bred out of exis-
tence. These crosses are potentially dangerous in that
the resulting offspring is an extremely large,
extremely intelligent predator capable of attacking
and killing large livestock. Today the range of the red

wolf is limited to the Beaumont area. The Fish and
Wildlife Service has established a red wolf recovery
program which includes breeding programs, accom-
paniedby coyote and dogcontrol.

The large range utilized by red wolves probably
excludes the Blue Elbow Swamp area from being a
potential sanctuary for those animals. However, the
area could support a few animals.

Manatee once occupied coastal marshes and rivers
from Beaufort, North Carolina to the Texas Gulf
Coast. Today, the range probably is restricted to
Florida, although sightings are occasionally made
along the Texas coast. These animals are very large,
attaining a length of thirteen feet and a weight of
1,300 pounds. They are quite harmless and feed on
aquatic vegetation. Hopefully, with proper manage-
ment manatee will againbe seen inTexas waters.

White-tailed deer (Odocoileus virginianus) can be
found throughout the area. In addition, feral hogs
(Sus scrofa) occasionally frequent the cypress swamp
and upland sites. Feral hogs cause considerable
damage to pine plantations but in this case probably
do little damageto the area.

Summary

The Blue Elbow Swamp in Orange County is uni-
que in that several communities can be found within
a short distance and that there are overlaps inmarine
and freshwater environments. The result is a
tremendously diverse fauna, mostly associated with
aquatic ecosystems. Distributions of marine and
freshwater fishes overlap spatially and temporally. In
fact, aquatic communities (including Sabine River,
oxbow lakes and cypress swamp) are the unique fea-
tures of the area. It is certainly distinct from the
proposed Big Thicket area in the presence of cypress
swamp and brackish water. On the negative side, the
area is just too small to attract and support the two
most endangered species in East Texas, the red wolf
and the ivory-billed woodpecker.If the site is estab-
lished as a sanctuary,we would suggest acquisition of
additional lands to the north of the area studied.
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A Brief Summary of ArchaeologicalStudies in the Area of Blue Elbow Swamp

William S.Marmaduke and HaydenWhitsett

Introduction
The southmost border of Texas and Louisiana is a

low, flat coastal plain cut by sluggish, wandering
waterways; humid, swampy, nearly a jungle ridden
with mosquitoes and maddening sand flies, it seems
impossible, almost, that primitive man with his
limited technology could or would survive there. Yet
endure he did, not prospering in the same richness
that the Indians of the Plains or Caddo areas or the
middle Mississippi River did, but subsisting ade-
quately for the maintenance of their own cultural
system. Historically, the coastal marshes around the
Sabine River mouth hosted the Atakapa, a Tunican-
speaking group ofgathers and hunters who Newcomb
(1961) calls "a provincial reflection of Caddo
grandeur." Theprehistory of the area,however,is not
as well known. Aten and Bollich's (1969) tantalizing
but brief preliminary work on a ceramic chronology
in the Sabine Lake vicinity indicates that the
archaeological resources in the coastal marshes
probably are substantial, but to date these riches
remain largely untapped by scholars.

The Natural Areas Survey is an attempt to assess
the value of our naturalheritage in unique portions of
Texas. The coastal marshes and swamps with their
dense stands of timber and primordial aquatic
medium which support a prolific animal population
are considered such a unique area. In the rush to
exploit our natural resources for the production of a
better life, one of greater ease and mobility, these
areas are disappearing quickly. On the Texas and
Louisiana coast, these resources are oil and timber.
The low-lying, inundated forests today are scarred by
logging channels and,more prominently,bypetroleum
pipelines and fields. As the population of the United
States increases and the reliability of foreign material
sources diminishes, there is little doubt that the pres-
sure to intensify the exploitation of resources along
the Gult Coast will increase. With this in mind, it is
the goal of the Natural Areas Survey tomeasure what
is left of our originallegacy, to record as much of our
natural heritage as possible for posterity and to pro-
vide a document laying forth the composition of that
heritage which may prove useful to public officials
for the intelligent formulation of public policy with

regard to the costs inherent in the development of the
coastal forests.

Unfortunately, the demands on our time and the
limitations of our budget did notpermit archaeologi-
cal field studies in Orange County. What follows is
essentially a description of the previous efforts of
other archaeologists, which are not legion, and a
summary of the information about the lower Sabine
River basin culled from the files and charts of the
Texas Archaeological Research Laboratory in Austin,
Texas. Byno means should this report be substituted
or mistaken for adequate field research in any specific
area; if public policy is to be effectual or public
monies to be spent for any specific area, detailed and
intensive archaeological surveys should be undertaken
to define and quantify the resources involved.

Previous Investigations

The earliest recorded effort at archaeological wojk
in the Orange-Jefferson County area was a survey
conducted by G.E. Arnold in 1940-1941 under the
aegis of the W.P.A. Arnold's efforts resulted in the
location of 47 sites and produced four short, type-
written reports (on file at the Texas Archaeological
Research Laboratory). Very little other than site loca-
tions can be gleaned from reading these reports.

In 1958 William Mclntyre reported twelve sites
located in surveys on the east, or Louisiana side of
Sabine Lake. The published work (Mclntyre, 1958)
used three of these sites to extend what is known as
the "Red River Chronology" into southeast
Louisiana.

Both Orange and Jefferson Counties were again
surveyed in the 1960s by Charles Bollich. The fruits
of this work have been revealed incompletely, but a
preliminary chronological study of the recovered
ceramics was produced in collaboration with
Lawrence Aten (1969).

More recently, several surveys have been conducted
for small-scale salvage (Prewitt, 1973) andin connec-
tion with broadly conceived environmental impact
studies for the oilindustry (Aten, 1971).

These works are lamentably of limited value to a
work of this kind; Prewitt's (1973) survey was
restricted by the nature of the proposed project
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(pipeline routes), and the environmental studies were
commissioned by industry in order to construct
policies and guidelines about coastal archaeological
resources which might be affected by oil operations.

Sites
Most of the archaeological sites in the study area

are known as shell middens. Somewhat analogous to
the burned rock-middens in Central Texas, shell mid-
dens appear to be the result of cumulative encamp-
ments, imperfectly overlapping (O'Brien, 1971), dur-
ing a season(?) when the inhabitants were subsisting
at least partially on a shellfish diet. The favored
bivalve was Rangia cuneata, a brackish water clam.
Arnold, in his four reports, indicated (somewhat
murkily) that shell middens occurred inswampy areas
and described several as being totally submerged.
(This, of course, raises questions about how he
located them, to say nothing of how he distinguished
them from natural shell accumulations which do
occur on the coast.) Aten and Bollich (1969:243)
reported that shell middens were found principally
"on natural levees bordering present and former
channels of the Sabine and^NechesRivers, on beaches
bordering Sabine Lake, and on cheniers (stranded
shell beaches)bordering the coastline."

Another kind of coastal site, by far secondary to
shell middens in density and absolute number, has
been called an earth midden. These sites (so far
known only in Jefferson County) are situated atop
local geomorphic features termed "pimple mounds,"
which are fixed to the crests of meander belt ridges
crossing the surface of the late Pleistocene Beaumont
formation (Aten and Bollich, 1969:243). Bereft of
shellfish remains and surrounded by marshes, the
economy of earth midden dwellers may have been
dependent onmarsh faunas (Atenand Bollich,1969).

Chronology

None of the studies conducted in the Orange
County area mention sites or artifacts attributable to
a late Pleistocene,or "Paleoindian,"occupation. This
does not mean that such sites do not exist. It is
almost axiomatic that in any given area in the stateof
Texas, some local collector will possess some worked
stone which indisputably resembles the morphology
of well-documented late Pleistocene tools. The diffi-
culty with identifying a late Pleistocene occupation
anywhere on the Texas coast lies in the dynamics of
shoreline location: during the periods of glaciation in
North America substantial amountsof sea water were
locked up in the massive ice caps, lowering the sea
level worldwide, meaning that the Texas coastline
during these episodes was manymiles offshore of the

present coastline. The character of the lands behind
the present coastline, then,was different substantially
from what it is today, and the geomorphic features
which might have been used for camps or hunting
activities are almost indistinguishable, if indeed they
remain.

Following the close of thePleistocene comes a long
period of relatively stable transhumancy in Texas
termed the "Archaic Stage." The definition most
often implied a hunting and gathering economy, a
spear and spear-thrower technology, and the absence
of both agriculture and ceramics. Nearly all of the
studies in the vicinity of Orange County neglect
Archaic remains, leaving extensions of work per-
formed in adjacent areas our only sources of informa-
tion.

In 1962 Leroy Johnson defined what he believed
to be a broad pattern ofmaterial culture in the wood-
land areas of East Texas. The "LaHarpe Aspect," as
he called it, consists of flexed burials, usually without
burial goods; pitted manos, or "nutting stones";an
early tradition of expanding stem projectile points,
characterized by the morphological paradigms Yar-
brough, Ellis, Trinity, Edgewood and Ensor; a. later
tradition of contracting-stem projectile points, repre-
sented by the paradigms Gary and Wells; and a termi-
nal appearanceof plainceramics.

While the "LaHarpe Aspect" may be.so broad that
its usefulness is minimal when one speaks to specific
areas, it does outline culture trends from which pre-
dictive comparisons may be made over significant
areas. This Archaic pattern can be observed in the
investigations at McGee Bend Reservoir in Sabine
County north of Orange County (Tunnell, 1961), at
LivingstonReservoir (McClurkan, 1967),at Wallisville
Reservoir (Shafer, 1966), in the San Jacinto River
Basin (Shafer, 1968), and at Addicks Dam (Wheat,
1953). On the basis of this distribution,it can be
expected that a "LaHarpe Aspect" sequence or
assemblage with local variation will be found in
Archaic age sites in Orange County also.

The development of ceramic, bow-and-arrow, and
possibly agriculture technologies signals the end of
the Archaic and the beginning of the "Neoamerican
Stage" (Shum et al, 1954) in Texas. Roughly com-
parable to what elsewhere is called the "Formative
Stage" (Willey and Phillips, 1958; Ford, 1969), the
Neoamerican Stage inOrange Countyhas been investi-
gated, although the effort was a preliminary one.
Aten and Bollich (1969), using ceramic collections
and comparisons, identified a chronology based on
paste compositions and cultural influences emanating
from the Mississippi Valley. In general, ceramic arti-
facts recovered in Orange and Jefferson Counties
showed a distinct bimodal distribution of tempering
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(aplastic) material through time; in the earliest
pottery, sand tempering appeared to be popular, but
as time advanced toward the present, tempers of
crushed sherd, often with sand, became increasingly
dominant at the expense of sand temper alone. This
paste typology was useful to Aten and Bollich be-
cause only a limited amount of their ceramic mate-
rials showed design and decorative elements. But it
was precisely this small sample which provided crude
cross-dating and clues for cultural diffusion.

The earliest of the sherds found in Orange and
Jefferson Counties resembled design paradigms
(Tchefuncte Plain;Orleans Plain;Red Filmed, Sandy
Paste; Red Filmed; Grog Tempered) characteristic of
a Louisiana archaeological culture known as
Tchefuncte. Taking on the name of its definitive site
near New Orleans, the Tchefuncte culture is felt
(Griffin, 1952) to be transitional between the Archaic
Stage and Woodland cultural influences reaching
down the Mississippi from the midwestern United
States, possibly connected with the Adena culture of
the Ohio Valley. Additionally, certain ceramic design
elements such as four-footed vessels have fostered the
belief that Tchefuncte -was absorbing some Mexican
culture diffused from Mesoamerica (Jennings, 1968).

On the heels of Tchefuncte came the Hopewell
derived culture seen in the Marksville (Fowke, 195.1)
and Crooks (Ford and Willey, 1940) sites. Aten and
Bollich (1969) reported two ceramic paradigms from
the Sabine Lake vicinity which,because of sherd sur-
face erosion, could be of aMarksville or (succeeding)
Troyville age. Inferentially, Aten and Bollich felt it
correct to assign some of these to the earlier Marks-
ville culture {Marksville Stamped, Marksville Incised).
While

"

Griffin (1964) identified the lifespan of the
Midwestern Hopewell culture as 300 B.C. to A.D.
250, the Marksville expression, beingperipheral,may
have begun later andpersisted longer, perhaps to A.D.
600. Less a culture, perhaps, than a cult, Prufer
(1965) sees Marksville as a veneer of Hopewell con-
cepts and practices imposed somehow on resident
Woodland populations.

As Hopewell subsided, the center of Woodland cul-
tures shifted southward into the middle Mississippi
River valley. Again, this is seenby Jennings (1968) as
a response to Mexican stimuli. In Louisiana this shift
is manifest in the Troyville-Coles Creek culture. Many
sites in Orange County which Aten and Bollich
examined produced Troyville-Coles Creek ceramics
(Troyville Stamped, Yokena Incised, Churupa
Punctated, Coles Creek Incised, Ponchartrain Check-
Stamped). The Troyville-Coles Creek culture (with
the later Plaquemine culture) was a regional variantof
the amorphous Mississippian culture that flourished
nearly to historic times. Evincing stratified social

orders, ritual destruction of material goods, and some
human sacrifice, the Mississippian culture was at
home to the northeast of the Orange County area,
and the flourish of this complexly organized culture
must have been diffuse by the timeit reached Sabine
Lake. The westward thrust of Mississippian culture
went to the north to the George C. Davis site and Red
River Areas.

Later than the Troyville-Coles Creek expressions,
but still within the Mississippian culture framework,
the Plaquemine culture abuts historic times. Aten and
Bollich were able to count sherds from Harrison
Bayou Incised, Hardy Incised, Carinated Bowls, and
elbow pipes, all of which are indicative of Plaquemine
influence.

But the comparisons with the eastern cultures do
not tell the whole story. Aten and Bollich point out
that the bulk of the sandy paste sherds, those not
displaying culture laden design and decoration bear a
strong resemblance to the sandy paste wares of the
Lower Trinity River valley (Shafer, 1966 and 1968;
Ambler, 1967; Aten, 1967). Moreover, the crushed
sherd tempered wares included some Goose Creek
pottery, the Galveston Bay Focus paradigm. While
Goose Creek wares to some extent resemble those of
the Coles Creek and Plaquemine cultures, they also
include significant divergencies. The implication is
that the true cultural affiliation of the Neoamerican
Sabine Lake peoples may have been to the west, and
the eastern flavor of their material culture may be
attributable to the powerful nature of the cultural
processesat work in theMississippi Valley.

The actual or absolute datesinvolved in this Sabine
Lake chronology are unknown. Good comparisons
could be made with the cultures deeper in Louisiana,
but the rate of westward diffusion of these influences
cannot be determined presently.

When exploring Europeans arrived, they found
several small groups of Atakapan Indians inhabiting
the Lower Sabine River and Lower Trinity River
areas. Because of the Atakapans' low economic estate
and tenuous economy, they succumbed early to the
pressures of European civilization,leavingus only the
rec ords of an unfortunate European, Simars de
Bellisle, who found himself a temporary captive of
the Atakapa, to illuminate their culture. A dirty
people with distastefulhabits by European standards,
the coastal Atakapa were trans-human gatherers,
supplementing their diet with hunting and fishing; it
was not uncommon for them to endure considerable
starvation during the year. War-making was accom-
panied by cannibalism of a frightful sort, whence
comes their name, for Atakapa is a Choctaw word for
"man-eater." There is no reason to believe that these
historic peoples were not the descendants of the pre-
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historic inhabitants of southeast coastal Texas.

Summary

It was stated at the outset that this report could by
no twist of logic be considered an adequate substitute
for intensive field efforts. The only value of this
study is predictive. Based on the foregoing discussion,
a full field study probably will reveal:

1. Little remains of late Pleistocene peoples;

2. An "Archaic Stage" occupation which on its
gross merits will resemble Johnson's 1962 outline of
the "LaHarpe Aspect";

3. A "Neoamerican Stage" tradition beginning
with early horizons of sand tempered ceramics suc-
ceeding into later crushed sherd and sand tempered
forms; attendant with this chronological development
will occur evidence of culture influence from the
efflourescent cultures of the Mississippi basin.
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