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Ye marshes, how candid and simple and
uothing-withholding and free

Ye publish yourselves to the sky and
offer yourselves to the seal

The siarshes of Olynn. IV, 6
Sidney lanier (1842-1681)
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ABSTRACT

During the Juaternary great changes have occurred in
coastal loulsiana. The processes glving riss to these
chenges ars stlll operative today. Such modifications are
reflected in the sedinents lald down during any given time
spen. In this study en attempt is made, primarily through
the interpretation of the sedimentary record, to roughly
outline the history of ceutral coastal louisiena during the
preceding 150,000 years. Fmphasis 1s placed on the changes
of the last 5,000 yeurs.

An omaipresent faovor in the interpretation of the
nistory of central coamstal loulslans is the shifting posi-
tion of the ansestral Mississippi River. After studying
yhe characteristics and deposits of the nresent Misslselippi,
i1t 48 possible to aasign ancient sediments to positlons rels-
tive to the previously existing major streams., Thus borings
are of grest importence in determining ancient environments
and the then existing coastal configurations, A ocultural
chronology, based on Indian artifacts, has proven very help-
ful in establishing the relavive ages of various streams.

In addition, surficial evicence, &8 indicated on aerial
photographs, is often of value in determining the mode of
origin of various surfaces, establishing the relative ages

of streams, and in traoing old stream courses. & sombination
xvii
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of horehole infommatlion, sultural evidence, and swllioclal
expression thus enables a fairly oomplete ploture of anclient
conditions and changes to be drawn.

Desp borings indicate that entreunchment of the Gulf
Coast streams, and subsequent refilliing of the troughs, has
occurred twice within the last 150,000 years. This en-
trenchmend and refiliing was & result of major fluctuations
in sea level suused by expensioun and coantreotion of polar
joe sheets. . Shallow borings, cultural svidence, and sur-
ficial expression makes it possible to decipher much of the
somplex physiographic history of central coastal Louisiana
since the filling »f the most recent trenches. In additlon,
gimilay evidence plus the position of former beaches makes
it possible to formulate a sequence of WMississlppl diver
delta shifts during the last 2,500 years.

It 18 hoped that the methods used in interpreting the
history of this region will find application in gimilar

delbaio areas throughout the world.
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INTHODUCTION

Phie investigation is primarily concerned with the
history of sedimentation, and the resulting physiographic
expressions and characteristies, of a portion of coastal
louisiana,

In a study of this type acourate maps and charts are
of the utmost importance. Department of lingineer Guadrangles,
United States Ceological Survey sheets of 1935, United States
Coast and Geodetic Survey charts, and aerial photographs of
the area (flown during April and May of 1951) were extensively
employed. Hand-auger borings, strean profiles, level lines,
etc,, were accurately located on aerial photographs {scale of
1:23,600) while in the field. Later these locations were
trensferred to office copies of Department of inglneer wuade-
rangles or United States Geologleal Survey sheeta. A sgeparate
file ocard was then prepared for each bore-hole (approximetely
300 in the srea) or profile; numbered, and filed aocording to
gquadrangle location. Field notes were transoribed and revised
to form & relatively coherent end chronologieal record of the
investigation. Aerial photographs (flown in the spring of
1953) at & seale of 1:40,000 were used in the construction of
gseveral extensive mosalcs. Aeriel obliques flown during the
spring of 1952 facilitated location of such shoreline features

a8 oyster reefs und mudfluts. Comparison of old charte with



recent maps indicated many interesting changes in shoreline
position; size of islands; width of bayous; depths of lekes,
bays, and bayous; and areal extent of verious water bodies.

Rpats were essential in most field operations. A
fourteen-foot wooden skiff powered by an outboard motor was
used extensively. The skifr, susily launched by two men, was
transported on & small boat traller pulled by a Jjeep or
sarryall., On numerous ocoagions a thirty-seven foot, shallow
draft {3-3 1/2 feet) cabin cruiser was employed. A small
boat was still necded, however, as many water bodies were too
shoal to @llow navigation with the larger boat. Some bayous,
canals and lakes could be navigated only in a pirogue. Valke
ing aoross the marsh, while not pleasant, is possible and in
many CeSes necessAry.

High, firm ground was traversed in a Jeep or garryall,
Many firm tracts, not acocessihle by road, were reached by
boat and examined on foot or horsebuck. Marsh buggles and
helicopters are ideal for marsh work; however, their extreme-
ly high rental fees were irreconcilable with the project
budget.

Drilling equipment consisted of s specially designed
bit (Morgan and McIntire, 2 ), several four and eight foot
lengths of three-quarter inch galvanized steel pipe {(thread=-
ed at both ends), numerous pipe sleeves (used to connect the

seotions), end two or three eighteen inch pipe wrenches. The
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bit was fabricated by welding & 1 1/2 inch ship auger (about
eightesn lnches in length) to a 2 1/2 foot length of three-
quarter inch galvanized pipe wiich was thresded at the oppos-
ite end. Grinding produced a more desirsable bevel and a
finer outting edge whioch facilitated drilling in shell. This
suger has proven superior, in most respeots, to the post-hole
or bucket-type auger previously used in marsh work.

By retating the pipe with the wrenches until approxi-
mately one foobt of hole was made, & good core was usually ob-
tained., Difficulty in extracting the pipe was experienced if
goring was attenpted for more than a foot and one-half at one
time. In fmet, when drilling iun firm, highly tenaceous
clays it is not advisable to make more than one-half or
three-quarters of a foot of hole per insertion. Sanple re-
gsovery was pot good in sand or shell; however, the driller
can "feel" these materials when encountered in the hole.
Probing (simply pushing the auger down) through feirly soft
homogeneous layers and coring the f'irm zones proved satisfac-
tory in meny cages. Samples were exemined in the field and
notes were taken regarding the approximete plastiecity, grain
size, water ocontent, degree of compaction, organioc content,
color, and degree of oxldatiou. A small hand lens was very
nelpful in making the examinations. Un the basls of these
observations the depositional environment of the sample could

often be determined. Eeological studies of the macro- and
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micro~fauna of the coastal reglon would be extremsly helpful
in this phese of the work as certain faunal assemblages
should characterize definite envirouments and conditions. A
definite attempt should be made to utilize micro-paleontology
more fully in eay further projects concerning deltalc regions,

Aquipment was avallable for sounding bayous and water
bodies, taking bottom seémples, ruuining level lines, and
measuring salinity. Soundings were made with a weighted lead-
line, An ordinary, long handled, kitohen pot firmly secured
to an elght foot wooden pole proved to be & very effective
bottom sampler. A clam-shell type dredge was utilized in ob-
taining bottom samples in deepsr water. A dumpy level was
enployed in running elevations and determining distances
across relatively firm ground., The trembling character of
the marsh, however, reduced the acouracy of a tripod mounted
level as any nearby movement would disturd the "set.” There-
fore, a hand level was essentlal, and sufficlently precise,
for most marsh work, Occasionalily salinity readings were
taken with salinity hydroneters, but fraglle equipment of
this type never survived many field trips,

Had additional funds been avallable a few obslacles
could have been alleviated or eliminated. One difficulty
faced throughout the project, wus the luck of equipment capa-
ble of drilling relatively decp (100 fect) holes. The need

was acut®ly felt in high, firm areas where eveu a thirty foot



hand auger hole was & heroculesn and ime consuming task.
Current velooity meters could have been utilized and the eme
pirical data collected applied W theories councerning tidal
shannel formstion and flow, closing of corevasse channels and
other related problems. As previously pointed out, an ecolo-
gleal study made concurrently with the investigetion would
have been of tremendous value. Fortunately, funds were avall-
able for the runuing of over 150 grain-size analyses. The
majority of these analyses were of beach naterials, and will
probably be incorporated in a techuleal report dealing with

the beaches of loulslans.



AREA IHVESTICATED
Location and Climate

"he area covered in this report extends westward from
the Atchafalaya River (91 degrees, 15 minutes west longitude)
to the vieinity of White Lake (epproximately 92 degrees, 30
minutes west lougitude), and i roughly bounded on the north
by the 30 degrees, 5 minute north parallel of latitude
(Fig. 1), Some fleld work was necessary as far north as 30°
25' porth latitude, however. The area investigated, embrag-
ing approximately 3,000 square miles, includes the parishes
of Iberia and 8t. Mary, the greater part of Vermilionm Farish,
end portions of Lafayette and St. Martin Parishes. Firm,
tillable land comprises approximately one-quarter of this
area or about 750 squaere miles. The remainder consists of
mearshes, swamps, «nd water bodies of various dimensions. To
a louisianisn, contrary to widespread bellef and accepted
dictionary definitions, marsh and swWamp are not synonymous,
As Russell (1936, pp. 24-25) has previously pointed out, a
mersh ig & saturated region supporting grasses, sedges, rush-
es, and similar vegetation, rather than trees. To deserve
the designation of swam) the dominant growth of & watery area
rmust be arborous,

Its subtropleal latitude and proximity to the Gulf of

6
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Yexico are the two most important fectors in determining the
climate of this region. January average temperature in this
zong 18 53.9 degrees Fahrenheit; that of July, 81.8 degrees,
The number of frost free days averages 270 per year., The
marine tropical influence is obvious when one considers that
the average water temperatures of the Gulfl along 1ts northern
shore ranges from 6L degrees Fahrenhelt in February to 84 de-
grees in August,

In summer the prevalling southerly winds provide a
moist, tropioul oclimate. The average annual precipitation is
57,86 inches and of this amount approximately 62 per cent
falls in the interval extendiug from April through September.
July and August are the wettest mounths with average monthly
precipitation of 8.08 and 6.05 inches respectively. Much of
this precipitation is in the form of afternoon thundershowers
whioch occour almost daily during certein periods of the surmer
months., However, when the pressure distribution is altered
so a8 to bring westerly or northerly winds, periods of hotter
and 4rier weather occur in the usually moist sunner.

In the colder season the region is slternstely sub-
jected to tropical air and colder continentel air, in psriods
of varying lengths. Though warmed by its southward journey,
the cold cccasionally brings large and rather sudden drops in
temperature. Helutively cold, southward flowing water upon

reaching the warmer waters of the Gulf helps produce the fog



80 typical of the marshlands during the winter months, Ale
though the records for southwest Loulsiana are far from com-
plete, it a;pears that Jenuary and Februsry are the fogiriest
months. Ip an area such a8 cosstal louisiana where shore-
linesg stretoh hundreds of miles at an elevation of less then
five feet above sea level, and where ten feet of relisf is not
found within 25 or 50 miles of the ooast, a low lving haze
can be very troublesome.

Although this region seldom experiences storms of a
large oycloniec character, it is cccasionally visited by wine
ter storms which usually approach Irom the north or north-
west. Local storms of small area have occurred in all
seasons, but show somewhal more f{requency in spring. dNow and
then, usually during September or Uctober, a hurricane will
destroy large portions of the low lylng, easily eroded marshe-
lands. A three year period rarelyv passes without the visita-
tion of one of these awe-inspiring storms smlong the Loulsiana
coast.

While sdmitting the olimate is relatively enjoyabls,
ths writer, nevertheless, believes that Mr, T. W. Poole
(1891, p. 10) wes carrisd away with artistry when he stated,
"Well might one dilate at large on the large, lucious, inno-
cent, soothing narcotism of gulf airs, but space forbids.”
Heedless to say, iMr. Foole was employed by the state of

louisiens s Immigration Commissioner at the time the above
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literary gem was peuned.

Hiatgryl

The region embracing the parishes of Iberisa, Lafayette,
3t. Mary, 5t. Martin, and Vermilion, was formerly known as

the Attakepus?

distriot or country. A nans derived from a
tribe of Indiens, supposedly cannibalistic, who once occupled
this region. Colorful accounte of their eating habits are
found in the literature. Perrin (1891, p. 24L7) stetes that
thelr favorite repast was a stew consisting of the clam

raneia and Homo sapiens! However, the Choctaw, Alabamon
Hangeg b

and the Opslousas tribes unjited and nearly annihilated the
Attakapas in & great battle, fought on a hill about four
miles west of the present site of 8t. Martinville. This mas-
saore occurred before the white seitlers came into the coun-
try, and by 1803 approximately 100 individuals, scattersd
throughout the district, were all that remeined of the once
powerful Attakapas (Sibley, 1803, p. 24).

The first reports of the area ocame from the Spanish

1 vhis section was compiled mainly from works by
3riffen (1936), Carter (1952), Darton (1933}, and the S5t.
Martin Developrent Board {1950).

2 This word appears in the literature as Attakapas,
Attacapas, Atakapas, and Atacapas, Attakepas is the spell-
ing most generally used and the form used in this report.
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missicnaries of los Adaes. Some of the missionaries began
making frequent visits to the Attakapas tribe, thus indlcat-
ing that the anthropophagous tendencies of the Attakapas were
probably greatly exaggerated. These Upanish vigltations,
however, did not result in the founding of missions, as was
usually the case with their early explorers, and not until
the French had est&bliah&d a trading center did the white
man's influence begin to manifest itself in the area.

The first considerable ianflux of ssttlers hegan soon
after 1760, ¥Previous to thils time there were scattered over
the Attakapas region a few trappers, traders and ranchers.
Thie inpetus to colonization wes provided by the Lnglish ex-
pulsion of the hcadians from Nova Scotia in 1755-56. While
scattered among the English settlements along the Atlantic
coust, these exiles were not coutent to he absorbed lnto the
hated English population and naturally turned their faces to-
ward Louisians where lived their kinsmen. Although the vust
territory of Loulsiana was officlally transferred to Spain in
1763, the government made numcrous grants of land in Attaka-
pas district to exiled Acadians between 1760 and 1770. Never-
theless, according to & census taken by Governor 0°iteilly, in
1769 the total population of the entirs district was only
L0Y. Yrance regnined loulsiasna through the Treaty of San
Ildefonso in 1801, but did not officially take possession

until November 30, 1803. At this time the numbar'of
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inhabitants in the Attakapas district had reached 3,746, of
which 1,266 were slaves (S5ibley, 1803, p. 20). Sibley also
states that a oconsiderable portion of the populace was Ameri-
can . The United Ltutes purchesed loulsiana on April 30, 1803
and formally took possession on December 20 of the same year,

In 1805 Attakapas County or Parish was created, smbrac-
ing a land area of approximasely 3,500 square miles. The name
was changed to 5t. WMartin Parish in 1807, but this designation
did not replace the earlier appellation in the vernacular.

St. Mury verish was tashioned from & vortion of 5t. Martin
Parish in 1811, as was lLafayette ferish in 1823. With the
ereation of Vermilion Varish in 1844 and Iberia Yarish in
1868 the present parish boundaries were establiah@d.B The
population increased steadily throughout this period and by
1950 had resched 196,224 (combined total population of Ht.
Martin, St. Mary, lafayette, Vermiliou, and Iberia Parishes),

133 Martin&vill&,“ known as Foste des Attakepes during
the Spanish regime, is the oldest ssttlement in the region,
Aside from the houdian immigrants, the early reslidents in-

cludsd many officers of noble French and Spanish families who

3 The above dates should be borne in mind when doing
research on this area. For example, informetion concerning
all five of the present parishes can be found in early ac-
counts of Ht, Martin and 5t., Mary Farishes.

b a11 loealities, within the project area, mentioned
in the text can be Tfound on PFig. 2.
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remained here after their appointments had expired. O5t. Mar-
ginsville for many years was the center of consldersble cule-
ture and at one time served as a sunner resort for MNew
Orleans societv. The region is perhaps most popularly kuoown
from Longfellow®s narrative poem of the fair Acadian "kvange-
lina,”5 the scene of whlech is laid principelly in the Attaka-
pes region. At St. Martinsville under the “ivangelline Oak,”
in the yard of the church counstructed in 1765, is the herolne’s
grave. Here too is the Longfellow-Lvangeline State Yark and
wuseum where various souvenirs of her life are on exhibition.
Southwest Loulsiane still has an Acadlan (since corrupted to
“Cajun® by the local inhabitants) population, dilalect and at-
mosphere and these, together with 1ts anclent structures and

legends, make it a very interesting place to vielit.
Agriculture and Natural Hesources

Gently rolling, grass covered prairies are one of the
great attractions of this region. Grazing of cattle and
horses was bthe maln sctivity of the sarly settlers. :iven
today cattle, in great numbers, are grazed throughout the
area, not only on the preirie lands, but in the mersh as well.
Marsh herds of & special breed, requiring little care while

in pasture, must be transported (usually by barges) vo high

5 Although supposedly based on fact, longfellow took
many liberties with the original story.
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1and before the summer months, us cattle lose welight rapidly
when under contloued attack by swarms of sumner mosguitos.

In some cases the enimals have been Killed by these insects,.
Their deaths, however, were brouzht about not by heing eaten
“on the hoof," but rather by suffocation due to sealing of
the crunial openings by clouds of mosquitos.

tarly attempts at agriculture were made by the Spane
jards. About 1765 the Spanish government sent a coloay from
the Canary Islands to engage iu the cultivation of flax and
hemp (Mann, 1912, p. 6). This enterprise proved a failure,
but indigo was reised successfully and becemns a staple cone
modity. Some cotton was also produced, but by 1812 sugar
cane wag becoming increasingly important (Stoddard, 1812, p.
182), Today sugar cane 18 the leading crop w th about
91,500 mores in cultiveation. This &creage produced 1,596,251
tons of cane in 1948. Of this total Iberis Parish contri-
buted 575,083 tons; closely followed by 3t. Mary Yarish with
547,235 tons (landry, 1952, p. 378). Hecently rice has be-
come an oxtremelv important orop in the southwesteran portion
of the area. Rice conpletely dominetes the agricultural pic-
ture in Vermilion Farish today,

Trapping, one of the earliest pursuits followed in the
reglon, contimues to play & proaminent role. Muskrat, nutria,
mink, raccoon and other fur bearing aninels are found in the

coastal marshes. The prodigious numbers of muskrat enables
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louisiana to produce more commercial pelts than any other
gtate in the Upion. The nutria (Bouth American coypu=-

Myocastor coypu) was accidentally introduced into the Iberia

Parish marshlands in 1937. Previous to this time there were
no nutria in the louisizna marshes. These prolific animals
have multiplied so rapidly that the Louisians nutris take for
the 19L8=49 season was 26,738, Hany people believe these
rodents will become one of the most valuable fur producers

sn the North Anerican coantinent.

The waters of the reglon abound in edible fish and
shellfish. Some shrimp are teaken throughout the year, but
the heaviest cutches are mede in the lute summer and fall.
The shellfieh industry has made remarkable progress, especi-
ally in the last thirty years, from bhe inauspioious begin-
nings of the 1880’96 to the million dollar business of today.
ratterson and vieinity is an important shrimy landing region,
contributing the greater part of the 11,997,930 pounds of
shrinp brought into 9t. Mary ¥arish in 1948. Almost the en-
tire catch is taken by smmll otter-trawl boats which drag
bag-like nets along the bottom. Today the best shrimping
waters are Tound orf Csmeron and Vermiliou Farishes. The

lack of deep navigable waterways opening directly into the

6 This early fishing was confined to the ianland water
bodies, Shrimping in the Gulf did not realize any great
importance until the 1930’8,
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Gulf and the present size of the ehrimping fleet are factors
which will probably forestall any greast expansion of this
fishery ian the region. The blue crab is found abundantly in
the bays and bayous; however, the lack of large nearby mar-
kate for fresh cradb has been an lmportant factor in holding
back the develooment of this fishery, Twenty years ago oys-
ters flourished along the shoreline, and in the inland waters
of the region. Artificial drainsge canels (for the Atchafa-
laya Basin) and the Atchafalaya Hiver have brought increasing
smount 8 of Iresh water and sedimesnt into the area, Influx of
sediment has al;ost destroved the oyster reefs snd threatens
to extend destruction farther westward,

Within the last forty years substantial oil produce
tion has been sshieved., Ht. kMary Yarish alone produced over
11,200,000 barrels of petroleun in 1948, and the combined
total production of the five parishes was approximately 34
mnillion barrels. The oil usually ocours in essociation with
intrusive salt nasses called salt domes (see Physiography
Seetion). Some of the shallowest domes are mined and Iberia
tvarish has tiree of the largest producing salt mines in the
world,

0411 sctivity has brought about a noteworthy increase
in porulation. The city of lafayette, for example, increased
in size by seventy-four per cent between 1940 and 1950 duse

mainly to the petrolsun industry.
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& few of ﬁh& patural resources have heen ruthlessly
exploited. In this category fall the lunbering and alligator
enterprises. The extensive tracts of cvpress and live oak,
which made the area a luibsring bonanza in the late 1800°s
and early 1900%s, have been cut. Umall saw mills still oper-
ate in Vermilion and one or two other parishes, but the color-
ful lumbering days are of the past. Alligators once infested
the swamps and mershes. Harly accounts tell of hordes of the
pugnacious reptiles completely closing fairly large bayous,
thus meking navigation impossible (Catheart, 1819). Animals
eighteen or twenty feet long were not rare in these early
days and ten foot gators were common. Their decline 138 evi-
dent when one considers that the alligator "take” for Louisi-
ana in the 1948«49 season was 35,796, and only thirty-five of
these animals were over ten feet in length., Hovever, pro-
hibiting alligator hunting on several atate refuges has
brought about a reversal of this depopulstion in & few scat-
tered regions.

The future prosperity of thie reglon seems to depend
uponi oil, sugar, rice, and trapping. Exploration for oil is
in progress in all of the Tive parishes and many new flelds
will undoudbtedly be discovered. JSuger cane is the post im-
portant agricultural cormodity, espescially in the eastern
purishes, and there seems to be little tendency for trans-

Perence of acreage Lo other crops. lilce is well established
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irn the southwestern sector amnd wWilil probably grow in impor-
tance if irrigation provlems cun be overcome. A great deal
of water is pumped from the Vermillion River during the late
gsurmner mouths for irrijation purposes, ofven giving rise to
the intrusion of a sult water wedge, which sometimes extends
upstream to the vicinlty of Abbeville. At certain points
this salt water invades the gravellferous aquifers from
which other irrisation water is pumped. As rice cannot toler-
ate brackish water, results of these conditions can easily be
disastrous. Studies are being made by the louisiane Geologl-
esl Survey lan an effort to alleviate the situation, dhut until
a solubion can be affected the rice sersage in this sectlon
cannot be greatly incoreased. Trepplng seasons seem to run in
evcles with years of high fur production followed by periods
in which the cateh is very disappointing. lowever, there
seems Lo be no overall tread toward & decrease in the number
of fur bearing animels. Appilcation of conservational prac-
tices will enable this activity to perpetuste its position as
an important source of revenue tor the region.

Llthough few papufacturing companies have located
here, there is a definite trend towerd industrial inflltra-
tion. Lafayette, Franklin, end MNew Iberia appear as probable
centers for industrial growth. Another potential source of
reveaue, which is by no means overlooked elther in this

region or louisienu as & whole, 18 the tourist. The "Cajuns”
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»f southwest Louislana are & ecolorful and interesting people;
their lands, which are famous in history and legend, abound
{n fish and wild gane of many varieties. Wild geese and
ducks in prodigious pumbers winter in the marshes, truly nske
ing the region & hunter’s paradise. Hany points of interest
in both the historic and aesthetic sense are found here.
"hese attractions and their proximity to kKew Urleans should
provide the expedients to lure a grealer portion of the tour-

ist trade into the ares.



PHYSIOGRAPEY

Although the writer has tried, in the preceding peges,
to nresent a brief, cultural plcture of ithe ares nore or less
divoreed from physiographlical aspects, the reader has un-
doubtably sensed the controlling inflluence of physlography on
the cultural, agricultural eund economic patterns of the
region. The rollowing peragraphs, vherefore, will present s
fairly detailed description of the major physiographie
regions and features found here.

Figure 3 is a representation of marshland physiography
and its sedimentary relationships. In this block diagram
many physiographic features have been corowded into a small
area; howsever, it should be realized that most of the mursh-
land appesars a8 & level, seemiungly endless, water and grass
plain, with very few, if any, rellef features breaking the
monotony. A physiographic map of Central Coastal Louisiena is

presented as Figure L.
Prairie Terruoce

Firm, arable land 1s found on the Vreirie Terrace,
& long the crests of patural levees, and on a few existing and

stranded beaoch ridges. The trairie Terrace, so named by

21
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Fisk (1938), is the remnunt of & huge ?l&istoc@na7 deltaic
plain that reached its maximum areal extent in this resglon
approximately 50,000 years ago. The genesis of tris surface
will be treated in the Geologle History section of thile re-
port. A wedge of Frairie (Fig. L) constitutes the largest
tract of solid ground ia the region. This undulsting surface
rises from an elevation of two feet (MGL) at ite southern
pontacht with the marsh, which strikes roughly #-W, to height
of pearly thirty feet near Hayne and lefayeste (Fig. 2}, The
main axis of the deltalc mass plunges gently S=808 through
the Lafayette area, thus originally giving rise to a slight
E-29F and a similar western slope away from the axial sleva-
tions. Bmstward, the Prairie Terrace disappears beneath the
H@cantg pedinents near Baldwin. In general, the Yrulrie dips
very gently Culfward (one and one-halfl %o two feet per mile)
and has a maximum relief of‘abnu@ twenty-rive feet. The
pnortheasstern border of this plain has been scalloped by a
Recent course of the lississippl River, resulting in a scarp
that inereases in elevation northward. The relief shown by
this scarp is negligible south of Jeanerstte; ten feet npear

Hew Iberia, and twenty-rive feet at lafayette.

7 The intervel sxbtonding from one million to 25,000-
15,000 years ago.

8 Phe interval extending from 25,000-15,000 years ago
to the present time.



25

The present writer is lp agreement with Howe and
voresi (1933, pp. 13-15) who cousiver this scarp to be post-
Yieistocene in origin. The cuspate border of the gcar) near
Iafayette certainly susgests leteral planation by a post-
Pleistocene Mississippi River. The writer is aware that this
interpretation does not sgree with Kesselli's {1941) concepts
of slope retreat. Kesselll deduces thet it 18 impossible for
a meundering stream to planate laterally aegesinst cliffs much
higher thun the normal natwal levess. Fleld evidence cer-
tainly does not support this contention. The only possible
alternate explanation for the existence of this cuspate
soarp is to assume that itV waes cul by a late i lelstocene
stream that cont inued to neander for & long period of time
after entrenchment, This hypothesis seems highly improdable.

The undulations present on the rrairie Terrace are re-
flections of }luistocens strean deposits, The channels, now
filled and often discontinuwous, of these ancient streams
still find expression in the pouds and low swanmpy areas
which dot the regiou. Host of these ponds, oalied "darais”
by the loecal inhabitents, are circular in outline. Hussell
has sugsested that these circular depressions are a result of
the compaction of sediments thet filled the scour pools
(local deeps in a channel usually at Lhe outside of bends) of
the buried river chaunels {(Jones, 195L, p. 79)}. Although the

Frairie itself is treeless the mors poorly drained regions
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often support stands of Drummond red meple, green ash, water
oak, winged elm, red gum, willow ouk, swamp blackgum, and
paldeypress (Brown, 1945, p. 10U} (Table I). The tyne of growth
present depends to a large extent upon the length of time
these depressions hold water. The impervious pature of the
clay to clay=-silt topstretum is the most important factor in
jetermining the treeless character of most of the region,

Trees are also found along the nstural levees of pres-
snt streame and on ridges where the lund is better ﬁrained;
The growth here consists ol water oak, c¢herrybark ocak, post
vak, green ash, Anericen elm, red gus, shagbark hickory, cow
oak, hawthorns and loblolly pine {Table I). Thus the timber
found in this region occurs on laud which is eitber betiter
drained or more poorly drained than the Irairie proper (Brown,
1945, peo 10).

The exposed upjer portion of the Frairie is well oXi-
dized, commonly consisting of yvellowish brown clays and
8s1ts (Fig. 5a), The sediments are rioh in caleium, and many
calcareous concrations are found at end near the surface.

The light color of this uppernost zone stands in narked con-
trast to the darker hues of the marsh and swamplands which
flank the frairie Terraucs in this regiou., “hise color con-
trast (Flg. 6) plus the arcuate patterns of l'leistocene mean-
der loops, which cover portions of the Freirie Terrace, are

distinctive coriteria for recopnition of this surface on
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DEPRESSIONS ON THE PRAIRIE SURFACE
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SURFACE

ARSH AREAS

NATURAL LEVEES, SPOIL BANKS, & BEACH

RIDGES IN FRESH M

NATURAL LEVEES, SPOIL BANKS, & BEACH
TO SALT MARSH AREAS

RIDGES IN BRACKISH
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IWorUmﬂw% - Celtis laevigata Willd.

Cactus - Opuntia

Palmetto - Sabel minor

Black willow - 5alix nigra

Tooth-ache tree - Zanthoxvlum clava-herculis L.

Sea oxeye - Borrichia frutescens

Sand rush - Fimbristylis castanea

Marsh elder - Iva frutescens L.

Salt-matrimony vine - Lycium carolinianum Walt.

Alligator weed - Alternanthera philoxeroides

Elephantt's ear - Colocasia antiquorum

Soft rush - Juncus effusus

Sawgrass - Mariscus jamaicensis

Paille fine ~ Panicum hemitomon

Water hyacinth - Piaropus crassipes

Pickeral weed - Pontederia cordata

Paddle weed - Sagittaria lancifolia

Arrowhead - Sagittaria latifolia

Bulrush - mOwﬂm:m validus

Water millet - Zizaniopsis miliacea

Reed cane - Phragmites communis

Cattail, lance leaf - Iypha angustifolia

Cattail, broad leaf - Typha latifolia

Bayonet rush - Scirpus americana

Three square - Scirpus olneyi

Leafy three square - Scirpus robustus

Oyster grass - Spartina alterniflora

Big cord grass - Spartina cynosurcides

Couch grass - Spartina patens

Saltwort - Batis maritima

Sea oxeye - Borrichia frutescens

Salt marsh grass - Distichlisg spicata

Sand rush - Fimbristylis castanea

Black rush - Juncus roemerianus

Salt-matrimony vine - Lycium carolinianum wWalt.

Salt water alligator weed - Philoxerus vermicularis

Jointed saltwort - Salicornia

Needle cord grass - Spartina spartinae

%4
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aerial photographs.

To enyone familiar with manual drilling through Recent
deposits into the Flelstocene, & discussion of how to recog-
nize the contact will prove supsrfluous. Difference in color,
oxidation, firmness, uand water conteantl are usually apparent.
The Prairie topstratum is typleally a stiff, gray to greenish-
gray, nodular (fsrrugenous and/or calcareous), silty clay.
Previous extreme oxidation gilves rise to the mottled orange-
brown and gray silty clays which frequently mark this con-
tact. The surface, underlying the Hecent marsh, is moderate-
1y dissected and presents a good deal of subsurface r@li@f.g
Therefore, it would be naive to assume thot the Frairie top-
strutum 18 everywhere homnogeneous and equally oxidized, in
faot, some holes show no oxlidation in this upper zone. Howe
ever, the difference in compuctness and, hence, water content
is obvious. The water content in the upper zone of the
prairie usually ranges from 20 to 30%, whereas, the darker,
overlying Hecent marsh deposits consistently show more than
32% (Fisk, 1948). The resulting difference in firmness is
sasily notlced when putting down & bore hole; indeed, the
stiff, tenacious character of this Zone effectively discour-

ages deeper penetration with hand auger squipment.

9 The top of the Fleistoocens is usually encountered
within 100 feet of the present surface in the area considered
in this report. Hxceptions to this statement will be pointed
out in the (eologlc History section.
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Salt Domes

With four nét@wcrthy exceptions, there are no ex~
posures of Frairie south of the line marking its gentle
plunge beneath the Recent deposits. The exceptions consti-
tute four of the famous "Five Islands” of louisiana,lo These
remarkable elevated areas, omused by the intrusion of large
masses of rock salt to within 100 or so feet of the present
marsh surface, are found along 8 line beering S49° E and run-
ning from lLake Plegneur to Hast Bay near the mouth of the
Lower Atchafalaya River (Fig. 2). The elevations of the
"pive Islands™ range from forty to 130 feet above marsh lesvel
and in one case (Avery Island) the salt itsslf, capped by
Pleistocene and possibly older material, is actually about
fiftesen feet above the present marsh surface. JIn many
regions 130 feet of reliel would be considered insigniflcant;
however, hills of this elevation rising from a flet, feature-
less marsh appear spectacular indeed.

In outline the "islands® are usually more or less oir-
cular, the largest (Viesks) having & diameter of slightly nore
than two miles. Thelir surface topography is typlcally rugged
gnd small fresh water gonda are found in the depressions,

Although of the same soll type as the flat lying Frairie

10 yerferson Island rises from the lrairie Terrace
1taelf betwesen MNew Iboria and Abbeville.
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Terrace to the north, supsrior drainage conditions give rise
to a heavy stand of large trees of & type found only under
special conditions on the Frairie proper (Table I). On
aerial photographs, dus to this dense arborous cover, these
" glands® appear as slightly derker, stippled, ocircles and
ovals in the more even textured smarsh., However, where man
has oleared the timber the light ocolored, oxidized, silty
clay of the rrairie atands in sharp contrast to the surrouud-
ing marsh (Fig. 6). Vhere crestal collapse of a shallow dome
has opocurred, due to solution of the underlying salt, the
surficial expression is often that of a lake (. g., lake

Pelgneur).
Natural levees

Natural leveaes, which flank most large streams, are
deposits of flood waters crossing normal banks. They consist
of the coarsest meterisl, usually silt-sizZe, carried in sus-
pension by the stream. The high, firm, well drained ocrests
of these levess were attractive strips for early settloment.
Indlans encamped on the ridges at & time when the volume of
fresh water flow was great enough to sustain their numbers.
when the flow bscame too feeble the village was gradually
abandoned and new encampments were nade near other sources of
fresh water. Hefuge heaps (middens) of these villages, cone

sisting of clam shells (Hangia), pottery, and other artifacts,
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are found elong some of the streams. Harly white settlement
in the reglon was concentrated aloug the levess of the maln
artery of travel, Bayou Teche. Hodern romds, where possibdle,
are located to take advantege of the firm well drained land
of the leves orest. Although the nastural levee does not
dominate the cultural pattern a8 conpletely as in the more
castern louisisna marshes, they are, nevertheless, of great
importance.

PTynically, the distal portion of an active stream,
where slight stage variations will inundate the low banks,
will have low, grass coversd levees. Slightly upstream,
where the banks are higher and not continually flooded, wile
lows and other woody plants are found., Farther upstream the
woll drained snd spusmodically inundated lesvees support
luxurious stands of live ocak (Russell, 1936, p. 77).

When stream flow is reduced sufficiently (to & point
where high stage water fails to overtop the banks) levee
growth is halted. With further reduction in flow, channsl
deterioration and filing tekes place rapidly. Channel £1il1l
ususlly consists of extremely soft, organiec {(wood fragments,
8to.), blue-grey clay and a basal zone of coerser material
{811t or sand)} covering the old stream bhottom. Compaction
and regional subsidence combine to slowly lower the leves
crests thus allowing the marsh t enoroach upon thelr flanks,

Many streams in the reglon (e. g., Bayou Teche, Cypremort,
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and Sale') exhibit the effeets of reduced flow and subsidence.

The higher, wlder,; natural levees usually are cleared
for cultivation, and on asrial photographs these light, rec-
tangle marked bands are easily ideutified where they wend
thelr way across the desrker parsh. Uncleared levees, with
thelr verdant growth of live oak, appsar as sinuous, stippled
ribbons crossing the more even textured marsh (Fig. 7). When
leves growth ceases, subsidence dominates and the marsh be-
gins to encroach upou the levee flenk, bringlng death to the
live oszk of the lower lovels, As subsidence continues, this
zone of extermination will work upward toward the lsvee
orest, while the invading marsh effectively covers the decay-
ing, fallen truuks iu the lower zones, Therefore, it 1s pos-
sible that & discontinuous double line of osk trees crossing
the marsh could represent a formerly very important strean,
whereas, much wider bands of trees might identify a more re-
cent, but less important channel.

The width of existing levees is, therefore, & Tunection
of the stage variation and size of the de;ositing stream and
the amount of conpaotion and subsidence that has taken place
since deposition. Small streams form steep, narrow levees,
whereas levees of larger streams are generally broad and
gently sloping. In this areu levee crests seldom rise more
than fifteen feet above marsh level and in most cases the

reliel is less than ten fest.
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In time the leves orests may be completely engulfed
by the marsh and all surficlal evidence of thelr existence
obliterated {(Fig. 3). sSinuous lines, of s different shade
than the muprsh proper, in & few instences reflect submerged
levee systems. However, bore hole verification is needed in
such cases., The transition from marsh to leves is usually
indicated by an abrupt change in the stiffness of the materi-
al through which one is drilling. This change i8 due mainly
to the difference in water content between marsh snd levee,
The water content of levee deposits ranges from 15 to 25%
whieh i8, at the maxlmum value, 10% less than that of most
marsh material. A levee sanple typically consists of blue-
gray silty clay or silt (Fig. 58) with varying conocentrations
of small, brown, oxidation nodulss. The presence of oxidized
nodules or zones is a basic criterion for the recognition of
levee material in bore holes., Organic material, rarely
present, usually ocours in small bands or layere and is not
disseninated throughout the levee as it ususlly is in marsh
deposits,

From the above description some similarity between
levee and Prairie Terrace deposits is noted, This similarity
i8 to be expected, for the same alluvial processes are opera-
tive today as produced the Frairle surface over 50,000 years
ago. In bore holes the marsh covered Yrairie surfaoce can

usuanlly be distinguished from levee materlal by its greater



37
oxidation, more tenscious or "sticky" character, and the
pressnce of carbonate nodules. In regions where old, wall
oxidized levee deposits overlap and flank the Yrairie Terrsce
(e. g, betwesn Jesnerette and Franklin) differentiation is
ﬁar@ troublesome. A8 a consequensce the outerop pattern of
the Pleistocene, in such arsas, is difficult to determine.
Several bore holes put down by the writer near Franklin
showed no confirmation of Fisk's (1952, vol. 2, plate 13)
w{gland” of Prairie in the surrounding levee deposits., Holes
were drilled on the "island” and on definlte levee material;
no difrferentiation could be made. In the writer's opinion
moat of this area is underlain by levee deposits. The pre-
gense of & relict channel flanked by definite levess {not
merely & trough) running aseross the "island" also supports
this contention., Fleistocene is undoubtedly present at a
ghallow depth, and a smaller "island" than Fisk indicates may
pe existent. There are definite exposures of Praliries about
three miles to the northwest. ¥Fisk (1952, vol., 2, plate 12¢)
also fails to indicate the levees of Bayou Cypremort crossing
the Prairie Terrace southeast of Jeanerette. These minor
modifications of the P'leistocene ouberop pattern are presented

in Flgo ba

Beaches and Cheniers

Beaches of varying composition and height parallel
gsome Gulf and bay shores in the region. In most cases,
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marsh, lacking a superimposed beaoh, borders directly on the
bays., 3ilt accunulations of small areal extent are found
along the northwestern shores of Atchafalaya, West Lote
Blanche, and Vermilion Bay. Host of these conventrations of
8ilt are, in part, artiriclally produced. The man-mede WaXx
lake Outlet Channel, which drains a portion of the Atchafala-
ya Basin, supplies some of the sllt sized partieles found
along the northwestern shore of Atchalalaya Bay. The up-
thrusting of the salt dome, Belle Isle, has also contributed
to the sediment supply, unot only through erosion products of
the dome itself, but through & shosling of the offshore pro-
file, thereby imtensifying the srosive and winnowing action
of the waves,

Cote Blanche Island has been truncated by the retreat-
ing northern shoreline of Yiest Cote Blanche Bay. At the
point of truncation, wave attack has produced a ellff (an
anomulous feature in marshlands) about fifty feet high.
Material eroded from the "islund" has formed many localized
silt-sand beaches, containing great concentratiomsof minute
iron nodules, aloug the shore westward from the “island,”
This westward drift L8 apparent in the bays, as along the
Gulf shore, and is, in part, the result of the back eddies
ereated by the dominent eastward current found in the northe-
er; portion of the Gulf of Mexico and the prevalling (south-

easterly) wind direction.
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The northwestern shore of Vermilion Bay also exhibits
sevaral zones of 8ilt concentration. The shallow depth of
the Plelistocene {usually less than ten feet) and the dredging
of the Mew Vermilion River Canmal has influenced sedimontation
in this area to a greabt extent,

Other types of beach deposits are found in the area.
Small, localized, shell (predominately Ustrea and/or Hepgia)
beasches, superimposed on the marsh, are especlially common
along the northern coast of Marsh Islund and the western
shore of Vermilion Bay. The eastern shore of .est Cote
Blanche Bay is flanked by & blanket of black, organic flakes
and particles, which reaches & thilckness of two feet about
100 feet offshore. The texture and color of this material
elosely resembles, and is consequently called, "coffees
grounds” by the local inhubitants (Fig., 8a). These accumula-
tions are eoven greater along the sastern shore of Vermillon
Bay, here forning small beaches and ridges, which, in many
3ases, ailmost completely close the mouths of small bhayous
discharging into the bay (Fig. 8b). This type of deposit is
often found flanking the seaward edge of most beaches and 1is
derived from decayed organic remains, of various vegetational
types, which have been reworked and thrown there by wave ac-
tion. Concentrations as large as those found in sectors of
west Cote Blanche and Vermilion Bay can only have thelr

origin in the tremendous quantities of water hyacinth
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(Piaropus crassipes) and alligator weed (Alterpapthera phil-

oxeroides) thut annually choke the bayous eantering these
bays, From these sluggish bayous much of thls fresh water
floating vegetation finds its way lnto the brackish, death-
dealing waters of the bay.

T™he beaches discussed in vhe preceding paragraphs sel-
don rise more than three and one-half feet above the mean
water level of the bays. This figure includes the helght of
the marsh (usually less than ohe foot) projecting sbove mean
water level. In other words, the relief (in reality the
thickness) exhibited by these beaches rarely exceeds three
Peat. This is not the situation found along portions of the
gulf comst where waves of a greater fetch and power form sand
and shell beaches that frequently rise to heights of ten feet
above mesn gulfl level.

The western coast of Mdarsh Island and the Chenler au
Tigre ares exhiblt the most extenslve beaches found in the
region. Here hurricane waves carry beech material three
quartsrs of a mile inland over beach orests that attain ale~
vations of ten feet. Typloally, washover deposits blanket
the marsh for three or four hundred yards inland. The beach-
35 usually preseant a rather steep gulfward side end a gentle
landward slops.

The beaches in the Marsh Island-Chenier au Tigre

reglon ar: composed primarily of sand and ghell fragments



Figure 8a - Detail Photograph of "Coffee-Ground”
Materfial Flanking the Emstern Shore
of Vermilion Bay.

Ffé&ré 8b - Bayou Mouth Practically Closed ber"
"Coffee-Uround” Accunulations -
RBastern Bhore of Vermilion Bay,
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(Pig. 5a). Some of the coarsest saund found along the Loulsi-
ana coast is observed here. These deposits consist of re-
worked meterial brought in from offshore., Consequently,
shells of animals charscteristic of many different environ-
ments (6. go, mursh, deltale, and marine) are found in beach
deposits. The presence of nunerous offshore oyster reefls oX-
plains the sbundance of Ustres fragments. The existence of
other types of shells (s. g., Rangle, a typical brackish
water form), and other data, sugsests that the shoreline was
at one time conslderably south of its present position, Com-
parison of old end recent maps definitely shows that a land-
ward movement of the shoreline has taken place, and is con-
tinuing to the west in Cameron Farish.

During the pust £ifty years, however, this landward ade
vance of the beach has bsen halted in the Cheniler au Tigre ares,
indeed, the shoreline is now wmoviug gulfward. This reversal
has been sccelersted greatly within the lsst ten years, during
which time, extensive mudflats have formed Tlunking the beach.
The fluid clay, comprising the grester percentage of the de-
posits (Fig. 5b), is carried to the Gulf in suspension by
stresms and capnals draining the Atchefalaya Besin. These
snall particlee are carried westward from the Atchafalaya Bay
region by longshore currente end deposited whers coastal and
bottom confisuration dictates. Oyster reefls form effective

gediment traps and wrest lurge quantities of suspended
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materisl from the water. The influx of sediment laden fresh
waters caused by the incressing dlscharge of the Atchafalaya
River, has destroyed most of the oyster reefs in the area
(Fig. 9a and b), and threatens to extend this devastation
westward,

AS the mud is deposited along the strand, and gradual-
1v increasee in thicknesa to a point where normal high tide
does not cover the surface with more than one or two inches

of water, oyster grass (Spartina alterpiflors) invades the

newly formed zone. Within & yoear, after the critical helight
has been resched, tris grass is found covering the mudflat in
gcattered clunps (See photographs Flg. 31). The vegetational
cover aids in trapping sediment and soon the mudflat is oon-
verted into & marsh, which is ilnundated only during perliods
of strong southerly winds when water 1s ralsed %o uncommon
heighte slong this comat., One hurricane, however, can nulli-
£y the work of many years und destroy large rortions of this
low, newly rformed lend. levertheless, the net effect is
Gulfward advance. Consequently, &8 the mudflat expands sea-
ward the former besch becomes separated from the Gulf by an
evergrowing band of narsh.

Qld, marsh surrounded, beaches {found up to nine miles
inland) stand in mute testimony v nrevious fluctustions of
the shoreline., These stranded beaches are called ridges,

{slands or chenlers depending, in pard, on thelr size, and
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Looking Bhoreward from Tip of Oyster

Pigure 9a - View
Reef off Chenier la Crolx,

Figure 9b - Looking Gulfward along Heef Shown in
Figure 9a. The Only live Oysters Found
Here Today Are Wear the Gulfward Ex-

tremition of the Reef,
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primerily upon the whime of local inhabitents. In Vermilion
Parish the term ridge, when applied to a stranded beach, in-
timates a deposit of variable leugth, leuss than 250 feet
wide, and with a maximum thickness of four feat. The ternms
island und chenier (used interchangeably in this parish)
tnply a greater width and thickness, bubt the variability in
length persists. This classification does not epply in
Cameron btarish; where “island”™ usually refers %to small
iinear deposits and the appellation "ridge” is given to lar-
ger, thicker deposits. This terminoliogy, ealthough confus-
15z and ambiguous, is well established in the vernacular and
widely used on mresent asps., Therefore, the writer belleves
an inflexible definition of ridge, island, and chenler, as
used in southwest Louisiana, would only lead to greater con-
fusion and misunderstanding.

A good policy would be the application of ghenier to
all stranded beaches, regardless of size, aud the elimination
of the terms ridge and island, now often applled to such de-
posits. This would, however, entail considerabls alteratlion
of existing maps and, although a worthy suggsestion, canunot be
pursued too pedantiecally. In this report ghenier is used to
mean an old beach now stranded in the marsh. The word was
also used in this sense by Howe aud Hussell (1935}, This is
not the accepted definition throughout coastal loulslana.

nussell {1939, p. 45) has pointed ocut that cheniers is used
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in the southern part of the Mississippi Delta to meapn any
high ground apd ordinarily refers to natural levees of aban~
doned channels,

liobe should be taken of the fact that Chenier au Tigre
and Chenier La Croix, as indiceted on recent maps, are in
part, bsaches not entirely surrounded by narsh. Bowever, the
influx of sediment from the Atchafaleys region, giving rise
to the rapldly growing mudflats, 1s swiftly making the ap-
pellations valid.

The cheniers derive their name from the heevy growth
sf oaks which often cover them. A8 Frenoch is the language of
the local inhabitents, the appellation is a natural one.
Hackberry and cactus also flourish on the beaches and chen~
jers of the region {Table I).

Regional subsjidence and compaction of the underlying
sediments affect large beaches and chenlers to an even greab-
er degree than natural levees. This is due to the greater
weight of the sand-shell accunuletions, and prinarily to the
properties of the type of deposit which usually underlies
then (See Geologic History Section and Fig. 3). Project bor-
ings show slight compaction of sediments below cheniers and
beaches with thicknesses of four feet. On larger deposits,
it should be noted that the greatest downward bulge is not
slways directly below the beach or chenier orest, but is

often found seaward of the crest. Thus, suggesting that a
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previous beash crested seawerd from the present one, and that
the older beach has been completely destroyed by wave action,
ite detritus now comprising a large portion of the new beach
formed & short distence inland. Fisk (1948, p. 23) makes note
of this type of situation at Holly beach in Cameron Yarish and
also polnts out that Holly Beach has settled lnto the loosely
consolidated CGulf bottom deposits of clays and silty clays by
over two feet. Coupection und subsidence, of course, allow
the marsh to encroach over stranded beaches {cheniers), and,
in time, most surficial evidence of their presence is obllter-
abted. The subsidence iz much less rapid vhere the beuch has
been deposited directly upon a less compactable formation or
aus a similar fim foundation near the surface--hers slow
regional subsidence dominates,

On serial photographs, silt beaches appear as light,
narrow, even textured, bands peralleling the bay shores.
Gften, 1f the photographs were taken at low tide, a siamilar
jirregular fone is found extending e few hundred feot off-
shore. OSand-shell beaches stand out s white lines along
the water's edge. iashover areas present & more or leags even
textured, light colored or motiled appearance and contaln few
persh lakes or ponds. This mottled effect is especially not-
iceable where the washover deposits vary considerably in
thickness slong the coast, thus allowing the underlying,

darker marsh to find slight expwession in some places.
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Cheniers are discernable es light colored, lines and bands
(in some cases separated by narrow breaks) arching across the
marsh. If the cheniers or veaches are oak covered they ex-
nibit & darker stippled texture on serial photographs (Fig.
10},

Mudflats, while not revealed unless photographed at
extreme low tide, often can be outlined by the narrow line of
breekers which 15 usumlly noticeable at their gulfward edge
{(Fig., 10). In any event, the water covering the fluld oclay
of the shallow mudflat is much calmer and, therefore, pre-
gents & differsnt texture on aerial photogrephs than waters
gultward of their limits. Ulearshore oyster recfs stand out
as short black lines. At mean tide the reefs are often de-
lineated by nerrow zones o breakers. Older reefs, farther
offshore, are commonly swept clean of sediment snd are thus
revealed as white irregular lines. Fhotographs teken at high
tide usumlly show little or no evidence of either the near
shore or offshore reefls.

Buried or purtially buried bseach accumulations of sand
and shell (cheniers) are, of course, easily recognized 1u
pore holes, They comprise the coarsest deposits ancountered
in marshland work. Ixtremcly compact, reworked, brownishe
vlack, peat-like material is of'ten found in thin wedges or
pockets overlyling the puried gulfward slope of cheniers.

This thin layer represente the compscted residue of reworked
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orgenic remains ("coffse-ground"” material) found along meny
of the present beaches. Hudflat clays, less orgenic and done-
taining nore shell fragments then typlcal marsh clays, direote
1y overlie the gulfward mergins of stranded beaches. Fisk
(1948, p. 20) notes the absence of the olam Hangis, usually
found in marsh and lake bottom deposits, from theae mudflat
sediments. DMudflat clays ere, in turn, overlain by marsh de-
posits, which also overlap the lundward edge of the chenier
(Pig. 3)o

Relatively thick (over five feet) sand and shell de-
posits are difficult to penetrate with the hand auger due to
nole caving. However, if the chenler or beach can be plerced,
a thin (thres to six ineh) layer of blue-greenish, slightly
organic s1lt is usually sncount ered directly over the marsh
deposits. This narrow bund is undoubtedly the result of
1saching of the overlying sand and shell by downward percole
ating waters. The presence of green carbonate nodulea in
this contect zone between the ohenier and underlying marsh
supports this contention. The preseénce of iron, in the re-

duced state, explaing the green goloration of the nodules,
Marshlands

Marshes make up the greatest portion of the reglon's
land area, forming, in some places, & monotonous, coasgtal

wand fifteen mile® in width. The elevation of this flatb,
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foatureless expunse of marshland seldom excesds two or three
fevt (Mean Gulf sevel ). Although their exmct boundaries are
not often determinable, the nmarshlands are usually divided
into regions of fresh, brackish, aund salt water mﬁrshagall
e gently dipping Prairie Terrace surface grades CGulfward
into areas of fresh water marsh, which range from zero to five
miles in width., Sawgrass, softrush, glant bullrush, and paille
fine {(Table I} are the dominant plants of the fresh water
marsh. The transition zone between highland aad marsh origin-
ally supported extensive growths of cypress. Ruthlessg lunber-
ing operations, however, have long since destroyed the se
magnificent stands.

Brackish water marsh, ths most extensive type, extends
irnland from the bay and gulf beaches for distances of five to
ton milem. Bavonet rush, reed cane, cattall, oyster grass,
and leafy three-siuare grass {(Table I) are the dominant plants.
A8 previously mentlouned ths cemurkation between the major marsh
types 1s flexible and not always apparent, This fuct is
easily understood when the extreme salinity variations, to which
most inland water bodlies and their borders are subjected; are
eonsidered. During times of storm large portions of the
marshland may be inundeted with saline water from the Gulf,

while during flood periods much of the narsh may be covered

11 o'Heil (1949) gives a more detailed breakdown end pre-
sents a map showing the vegetational types of the lopuisiana
narshes,.
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with relatively fresh water., Figure 11 shows the fluctua-
tions in salinity over & ten year perlod in Vermilion Bay and
White Lake. It will be interesting vo notice the effect of
the iporeasing iuflux of fresh water from the Atchefalaya
region on the marsh vegetution of this region during the next
few ysars.

In areas effectively drained by many tidal bayous and
along the Oulf shore, stands of black rush, salt mursh grass,
and needle cord grass (Tuble I, are found, These planis are
typleal of the salt water nureb.

The nstural lsvees, Yralrie Terrace remnants, chenlers,
beasches, and spoil banks (dredged materiael thrown along the
pides of asrtificlally constructed canals) found throughout the
marshlands support vegetation of & woody nature. Depending

primarily upon drainage conditions and elevation, these
reatureg are crowned with growths of live oak, black willow,
toothache tree, hackberry, hawthorn, marsh elder, groundsel
tree, and salt matrimony vine (Teble I).

Traffiocability characteristics, as plant forms, are
aot the same for different types ol marsh., Although confined
to very linited portions of this reglon (and therefore not
included in the above oclassification of marshlands) the
fresh water floating marsh (flotant) is the most difriocult
to traverss. Flotant (Russell, 1942} consists of a vegeta-

tional mat overlying & 1liquid, organlo ooze, which offers
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1ittle support if the overlying mat 1s broken. Extensive

areas of flotant are found in the coastal parishes to the
east, It is found in this reglon north of VWayx lake in a
discontinuous, southeast trending band about three miles in
width, wh ich extends for epproxime tely twslve miles between
Bayou Sale end the Lovier Atchefalays River (Fig. 2).

As Russell (1942, p. 79) has pointed out, saline
waters tend to flocculate colloidal mmteriels thus giving
rise to relstively firm ¢lays. Warshes in saline areas are
therefore ordinsrily underlaln by firm clasys and are more
easl ly treversed than fresh water marsh. However, local sedl-
mentation and subsurface conditions in some cases coreate ex-
ceptions tc this prineciple. For exsmple, areas of fresh
water marsh forming & thin (five - six feet) covering over
the firm Prairie Terrace surfece are nmore trarficable than
many regions of brackish water marsh. Incipient natural
levees {(e. g, along the Lower Atchafalaya River) represented
by & tw or three inoh layer of silty clay, while not caueing
any great vegetational chenge, a8 yet, wlll nevertheless, ine
creage trafficability in & narrow zone cutting across various
marsh types. The latter exasmple 18, of course, a very short-
lived situation, &8s further sedinestation will completely
bury the existing flora and give rise to plante typlcal of
higher ground. Therefore, elthough salt and brackish water

marsh is ususlly more trafricable than fresh water marsh,
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local conditions should be consldered,

On serial photographs mrshes appear a8 even textured,
feantureless, expanses of various shades (Figs. 6 and 7).
This difference in shading, renging from light gray to black,
is dependent primerily upon vegstatlonal differences and sur-
ficlal water cover. During dry periods the upper pesaty or
organic horizon 18 often neturally ignlted, resulting in ex-
tensive marsh burns. These burns apposr as fap shaped,
darker splotches on aserial photographs. The scute sploes of
tiw se triengles, of course, poiut iu the direotion of the
then prevailing wind., In sddition, during the late summer
meny marsh areas are deliberately burned by trappers in an
attenpt to insure & constant ennual food supply for the
muskrat population of thelr trapplng lands.

Al)l rersh smediments are usually very soft and have
the highest water content of any of the varloue types of
jelteic deposits. They are cheracteristiocelly brown, blus-
grey, and gray-blzck. The color being determined, priperi-
ly, by the varying concentrations of organic material.
Preshwater marsh sedirent s sre ususlly soft and contaln a
Lhigh percentage of humus, resulting in a dark coloration;
however, almost pure orgsnic nateriel when firmly compacted
{peat) exhibits & brownish tint. Bracklsh and salt marsh
sediment® are Cirmer, less organlc in composition, contein a

higher percentage of olay or silty-clay, snd ore usually
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blus-gray in color. The organic material yresent in brackish
and salt mrsh sedimmnts is usually dis semins ted throughout

a8 tiny flakes or particles.
lake s end Bays

In a region, such as central oosstal loulsismna, where
the normel water table is usumlly less than two feet below
marsh level, any small depression will neturally form a lake
or pond. Although the original outline of such 2 depression
may be elongete in eny direction the outline, as the lake en-
larges, tends to become oirculsr. ILocsl inhabltants clain
that these round lmles originate as geese or muskrat "eat
outs™ or have their origin in mersh fires that effectively
lower the ground surface by burning, not only the surficial
vegetation, but the upper, highly orgunie, portion of the
marsh as well. Russell (1936, p. 117) pointe out that both
theories probably have scre merlt, but steates that uncertaln
drainage appears to be & more common reason for their forma-
tion. Fe also observes that the vulnerable sites of origin
are areag whers organioc i terial constitute & large percen-
tage of marsh fill.

lakes enlarge through wave erosion along their shores;
therefore, it would be logiounl to assume that a water body
would tend to elongate perallel to the prevalling wind direc-

tion. This assumption seems atiractive in this reglon where
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the prevailing winds are from the southeast and the maximum
velocity winds usual ly epproach Ifrom the northwest. Thus
elongation in northwest-southeast direotion seems nandatory.
However, as previously poianted out, enlarging lakes tend to
assune a circular outlime, A possible explanation of this
situation is offered by Russell (1936, p. 120) who states
that "more erosion occurs in the marsh during one hurricane
than during several decades of ordinary weather. Yhen a
hurricane 18 in progress, a point in the mrshes not only
may experlience its most vi.olﬁm‘; winds from apy quarter but
also will, in all probabllity, feel heavy winds from all.”

The enlargement and coalescence of lakes with each
other and other water bodies is extremsly important in the
formation of the larger bavs. “The synchronousg enlargement
of Little White Lake and the arm of Vermilion Bey into which
Vermilion River empties, graphically illustrates the effect
of conlescence of round lakes with other wmter bodles, thus
giving rise to concaevely arcuate shorelines. U. 8, €. and
G. &, chart number 200 (1893) shows Little White lake separ-
ated from Vermilion Bay by & narrow strip of mersh, which
today has been completely eroded away. It is interesting
to note that apparently the leke has enlarged mainly at the
expense of L1ts more esasterly mrgins.

White Leke {west of Little vWhite Lake - Flg. 2) is

ghown a8 two semrate circular lakes on the General Land Offrice
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¥ap of Loulsimna {New Orleans, 1838) compiled by Cutesby
Graham, Althougzh the map is unrelisble as to distance and
outline, the existence of two lakes in 1838 may be cautiocusly
accepted, If Grahan's map is accurate White lake 18 one of
the finest examples of round la ke enlargenent and coalescence
to be found in the Loulsiena mershlends.

It should be borne in mind that, eventually, as eéne
largement progresses, physlographlc features such as levees,
beasch ridges, and Prairie Terrace outorops will delineate
portions, Lif not all, of lake margins., Thus, in some oases,
4 lake may (1) originelly exhibit an irregular or angular
outline {possidbly, in part, already comtrolled by physio-
graphic features); (2) evolve to a more rounded or circular
rorms and {3) beoome moiified, as physiographic features are
intersected by er largement and coalescence, to form a larger
body of angular shape. The wrlter does not countend that all
water bodles form in this sequance; however, examples of all
the sbove mentioned stages of development can be found in
the marshlands.

Many emall irregularly shaped lakes, representing the
initial stage, ere found sloug the northern shore of Vermilion
Bay south of the Intracoastal Canal and scattered throughout
the northwegtern portion of Harsh Island (Fig. 2)., Oyster
lake, on Marsh Island, is e good example of a more advanced

stage in sn aree where no physiographic features are nresent
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gapable of modifying the cirocular en largemen b. tiowever, in
the couwse of time, the concomitant retreat of the Gulf beach
and enlargement of Oyuster lake will bring the beach into cone-
tact with the southern mrgin of the lale and modification of
the circuler outline will, of course, result. Bay Marchand
and Bay Champagne, near the mouth of Bayou Lafourche in la-
fourche Parish, have slready experienced this type of trunca-
tion. _

Yermilion Bay nay be considered an exempls of & still
more advanced stage. Origlnally the area presently occupied
by the bay consisted of marsh dotted with small round lake 8
and several elongate lale s, formed in the levee flank de-
pressions of the mejor stream flowing through the reglon
(described in Geologle History gseotion). legional end local
subsidence aided in the fomation of more and more ponds,
which were rapidly enlarged et the expense of the easily
eroded marsh. In time, more subsidence enabled arme and ex-
tenslons to the gulf to invade the regioun, even across physio-
graphic barriers, end unite wl vh the now extensive water
bodies formed by the comlescene of the previously existing
lakes and ponds. Mouths of streams le. g., Vermilion River)
ent ering the bay beoame drowned, thus forming expanding estu-
aries which engulfed more and more land. The unconsolidated,
. water leden, marsh materisl, of course, is more easily eroded

then firm levee or Frairie Terrace deposits. Therefore, when
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a physiographic barrier is encountervd by en enlsrging water
body enlargement proceeds nore rapidly parallel to the fea-
ture, thus resulting in sn elongate cutline. Vermilion Bay
today is more or less outlined by such barriers; however,
these features canpot withstand the conbined effects of sube
sldence end wave srogion end are gradually being eroded away.
The netwrsl levess of Bayou Cypremert, for exsmple, &t one
time undoubtedly formsd the southern mergin of the bay but
have since been destroyed by wave erosion of the encroaching
waters.

Thus in &ll probabllity the extensive, eplergling water
bodies of today were st one time, less than 1000 years agp,
smell, oval ponds of shallow, placld water. Indeed, there
ean be little doubt that such processes have been cousumated
and are operative st the present time. (For ezemple, Sand
Leke, Lake Tom, and a few smaller lakes of the Hortheast por-
tion of arsh Island, will, probably in the next twenty
vears, be incorporated into Cote Blenche Bay.) Furthermore,
shifts in areas of active sediventetion can bring about re-
£1lling of extensive water bodies and conceivably, with sub-
sidence and time, produce a surface reminiscent of condltions
prevailing 1n a region hwdreds or thousands of years &go.

In geology never ceasing chuange 1s & dominant concept and
here in southern louisiana the rapldity of this change is not

exceoaded anywhere on earth. This is well exemplified in the
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Atchafalaya Basin. ‘The basin, which was formed when the low
centrel portion of the Lower Wississippi Alluviel Velley be-
gane completsly surrounded by natursl levee ridges bullt by
various Mississipni River courses (Fisk, 1952, p. 59), con-
tains many extensive lakes (e. g., Orand Lake, Six-Mile lake,
1ake Pausse rolnte) that are remnants of & nuch larger body
of water. The area hes been, end 1is at the present time,
being filled im by sediment brought down by the Atchafalaya
River. A trect of lund containing more then fifty square
miles hus been formed in Orand lake during the pest twenty-
three years.

A8 noted above, an influx of sediment quickly alluvi-
ates extensive tracts of water. Theme extraordinary changes
in the landewster boundsries are possible because of the
shallow depths found in most mershland lakes and bays.
Depths greater tlan ten feet are very seldom recorded exeept
in channels. ¥rice (1947) hes made mome lnteresting observa-
tions on the “average” width (half the sum of the maximum
length of open water and the greatest open water Glameter
roughly at 90° to this) to depth relationships in several of
the larger water bodiss found in this region. He concludes
that there is & roug:, but definite and constant ratio of
width to depth sapable of being plotted as e stralgzht linse
function. The equation of the line was found to be y = olbplx

+ 3 {y = depth in feet; x = “"average" width in miles)., How=
ever, since soundings for besins with sn “"average” width of
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less then 2.25 miles were lucking et the time, Frice states
it 18 not kpown that the small lakes end tidal basins follow
the developed average line. During the last three years
neny of the smuller water bodies of the region, all having
"average” widths of lees than 1.5 miles, have been sounded,
A plot of seventeen widthedepth relations shows thab Frice's
straizht line relstion (Fig. 128) does not apply to these
smaller lakes (See Fig. 12b). In addition, ths writer be-
lieves that, although plotted ms & line by ¥Frice the graph
should show & fairly wide band for depth value readings. In
other words an error of one foot or possibly two, as the
raverage” width increases, is to be expected. The graphs
meke it obvious that major differences in the slze of water
bodies do mot reflect @ milar differsnces in depths,

Mention ghould be made of & small group of lakes that
do not fall into any of the previously discussed categories.
These are the salt dome lakes, On each of the Five Islands
there are small topographic depressions that have been
neturelly £illed by fresh water dreinage, forming small,
slongate lale s, ponds or swamps. However, in some ocases
underground solution of selt hup caused extensive collapse
and relatively large lakes have been formed (e. g., Lake
Yeigneur on Jefferson Island end Delle Isle lake in Sv. Mary
Parishi.

Ilakee and bays, of course, are quite obvious on aerial
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photographs; howevey, there are mény interesting differences
in shade. For example, the interior lakes of Marsh Isgland
usuel ly ere of & darker coloration than the lake 5 bordering
the bays, and the bays theuselves. This color difference is
due, primerily, vo the amoun® of suspended meterial in the
water. ouspended mriioles present pany refle cting surfaces
to sunlight &nd consequently lakes or bays containing nmuch
suspended rmabterlial appear ligtt er on merial photographs the n
hodles of clear water which light penetrates with little re=-
Plection. In addition, depending on the angle with which
sunlight strikes the surface of the water, troublesome glare
and reflection may be encountered. Thus, estirmtion of
depth of weter from aeriel photographs is not practicel
from the stand point of coloration & lone.

Lake and bay bottom deposits conslisting of blus-gray
clays, silty eclays (Fig. 5¢) and 8ilts with shells and minor
jent leular bodies of silty sands &re found thro ughout the
marshlends. The water content of these deposits is of'ten
quite high, but considerably less than that of the finer
and more orgenic marsh deposits. The resence of shell
frogee nte, moderate amounts of organic meterial, lack of
oxidation, and higher water content diz tinmish lake and bay

botrom derosits from nubtwal levee naterial.



DRAINAGL CHARACTHERISTICS
Prairie Terrace Dralnage

The undulating, geatly gulfward sloping, Prairie Ter-
race surface is not chsracterized by good drainage. Rain
water rapidly collects in the topographic lows formed, for
the most jart, by ebandoned J'leistocene river channels and
the low areas baetween their levee ridges. The impervious
nature of the soil also leads to the formation of the many
pond s and swanpy areas.

Most of the precipitated water, however, does not €0 1=
lect and stagnate in the topographic lows. Some drains
directly into the marsh, and tlence to open water., Other
run~off follows the old Pleistocene channels (e. g., Little
Bayou in Vermillon Parish, Fig. 13) and reaches open water
via such mtresms as the Vermillon River, Bayou dusue de
Torte and the siermentau River. Many of these small patural
drainags chennels, locally called "goulees,"” are found
shroughout the reglion.

1t is obvious that the draimsge of this old deltaie
plain (Prairie Terrace) is influen ced to a great extent by
previously existlng dreimsge pmtterns. Hussell (1939,

p. 1227} hus pointed out that, *0On lowsr terraces branche-
works sre being evolved out of old networks, terrace scarp
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streams, and meandering flood-plain chsunels. Thelir develop-
ment 18 determined by uplift and reglonal tilting toward the
nctive delta of the Mississipni River." Originally then the
arainage jEttern of the Prairie Terrace closely resembled
that of the Necent flood plain and comstal marsh sreas; how-
gver, subsegquent uplift (described in the Geologle History
ssotion) has tended to create a more or less tree-like (den-
dritic) pattern, characterized by uniting of tributary
gtreans to form one major channel. This pattern, however,
has not realized comvlete dominance, and & bastard sysiem
of the original floodplaln - coustal marsh pattern and the
superimposed semi-dendritic complex is characteristic of the

rrairlie Terrace surface today.
Marshland Drainage

The ocomplex, intersecting network of streams found in
the coastal marsh between BDayou Sale' and the lower Atchafa-
laya River (Pig. 2) is lacking 1ln any definite trend or
alignment. The complex and unpredictable manner in which
the strsans branch and reunite 1s oheracteristic of e narshe
1end drainsge network. The haphazard direstion of flow and
the presence of innumerable small, tortuous barous also
makes it apparent thet thers are few lmportant near surface
alluvial or structural features in the Dayou Sale eslower

Atchafalaye River area, for the presence of the se forms would
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be reflected in the draimge pattern., A careful study of
the drainage, however, does reveal & few such buried feat-
ures. For example, & study of the drainage rattern exhibit-
ed on aerisl photographs revealed & relative "high" extend-
tng from Possum Yoint (Fig. 2) to the viecialty of Clausen
{along & line bearing approxire tely 1¥65°%), DBorings made dby
Willianm MoIntire support this observation, as levee material
wag encountered at depths of five to seven feet in the Vos-
sum Polnt region (personnel communiocation).

Physiographic featw es such &8 cheniers, beaches, and
patursl levees exposed at the surface, of course, grealtly
effect rershland drainsge. The features often obstruct
drainage in such & menner that an elongate lake or stream
flow parallel to tho obstruwtion 1s established. The mouth
of the Mermentau River, iun Ceameron Parish, has been repsat-
edly furced westward by such encounters with chenler and
beach bridges. Southward flowing Yellow Bayou (Fig. 2) turns
westward upon reaching the natural levees of Bayou Sale’ and
parallels then te its outlet in ¥ast Cote dlanche Bay.

One might well ponder why near surface alluvial ridges
are apparently ebsent in the coastzal reglon between Wax Lake
and the Tower Atchafaluva River, Two possibilities imnredi-
ately present themselves: {1) no lesvee systems have orossed
this reglon, and (2) the systems are present but too deeply

buried by marsh to allow reflection on the surface. The
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second possibilisty is undoubtedly owrect. However, farther
west leveeg of the Bane approxim te age ere still discernible
on serial photographs. The explapation of this condition
probably lies in the fact that more subsidencs has taken
place in this region than to the westward, for the area overs
lies a deep trough cut by the Mississippi River during the
Pleistocene, thus &l lowing for nore compzotion of unconsolid-
ated materials overlyving the ¥leistocene surface. The
Pleistocene plunges from & depth of fifty feet to 180 feot
below the marsh swface within a distance of five miles east-
ward from Yossum Point (Fisk, 1952, Flate lia),

West of Yax Lake, where the Plelistocene is usually
less than 14ty feet below nersh level, near surface features,
such a8 buried natural levees end chepliers, ars often re-
flected in the topography end drailmge, The partlially
bur ied, N¥ trending ridges near the eastern end of Chenier au
Tigre stand out a8 & definite tonal trend or grain on serisl
photographs (FPig. 10). The ancient levees of Bayou Cypremort
are easlly discernible vitere they intersect the southwestern
shore of Vermilion Bay. In addition, the N-3 trend of

baycus in the northern portion of Marsh Island is sugsestive
of near surface control. It should be borne in mind that
only in areas where the Fleistocene liss at e relatively con-
stant depth and exhibits & uniform slope i3 the amount of

levee subsidence a good criterion for determinution of rela-

tive age.
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Depths of Marshland Streams

Treadwell (1955), after plotting the depths of over
ninety streams, has related stream width to depth in the S8t.
Bernerd Parish marshlands. Old abaendoned distributeries and
open marsh bayous are the two major stream types recognized
by Treadwsll. This differentiation is very important as de-
teriorated, more or lsss straight, chennels of anclent dis-
tributeries are usually cousiderably more shoasl than winding
marsh streams of comparable widths. Treadwell's system
makes 1t possible, efter determining stream type and width,
to estimate the depth of & marshland stream within a few
feet, Unfortunately, primarily due to differences in drain-
age between the two areas, the present writer has not
aochieved eny comparable degree of suwoess with width-depth
plots of streems in central cosstal louisiena. In the
coustal region between Wex lalke end the Lower Atchafalaya
liiver many streams of equal width, with no valid basis for
differentiation into separate types, have depth differences
a8 great as ten feet in the reaches {straight portions of
the gtream). PFarther west in the Vermilion and Cote Blanche
Bay area the width-depth ratio is fairly good, but not wrthy
of implicit faith. In this western sector, especially on
Marsh Islend, many channel s are obstructed with oyster reefs,
usually lying & foot or so below water lsvel but often exXe

posed at low tide, Such obstruetions, of course, completely



71
invalidate ¢ he estinates of depth from the width-depth plot,
Fige. l4e, b, and o show several profiles taken along Oyster
Bayou, Bayou Jos Acouin end Bayou Chene, on Marsh Island, in
an attemdt to present a very gensral idea of width-depth re-
letions in three falrly represoentative mprshland streams. In
the 88 Mg wes depths gliven along the bayous are maximum
depths and oyster reefs have, Tlor the most part, been avold-
ed. OFf course, it ghould be realized that reefs will glive
riss to many looal depth variations due not only to thelr
ashoaling efT'ect, but el to differencee in scour and £ill
sotion cauwsed by thelr presence.

Many narvow streams, which drain snall mershland
lekes exhibit water depths completely out of »roportion to
the ir widthe. This is & result of the scour which takes
place as a consequence of tidal varlations which caume alter-
nate £1liing and enptying of the laks. Hayous draining
larger and/or deeper lakes, therefore, have deeper channels,
™yp interssting profiles have been run on & tidal channel
draining & emall Marsh Islend lake (Fig. 1kd). Oae of the
profiles (¥ig. 4d, profile 1b) was completed at fairly high
water when o very slight outward flow was in progress. It
indicated a maximum depth of approximetely five and one-half
feot. The other profile (Fig. lid, profile la)} was taken
immedlately after e severe rain and wind storm had inundated

the sersh surface to & depth of one and & half feet. There
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was, therefore, a stropg curreut in the 1ittle bayou, ¢hane-
neling this excess water gulfward, and giving rise %o a
maximun depth of ten fect; one and & half feet of which can
be account ed for by the rise of water level. Thus the small
strean had secured oul itse channel by approximetely three
feut in & very short time. The inorease in depth represents
the removael of & crogs sectional area of, at the very minimum,
- fifvsen square feet. Congidering thet the bayou is approxi-
mately 3,000 feet in length and that the proflles were run
close to its outlet, & reasonsble value for the amount of the
reletively soft botton sedimsnt removed would be 15,000 cubio
feet. The stream has subsequently refilled its cheanel to
the extent shown in the profile (¥ig. lud, profile la); howe
aver, the erosional effeot of & single storm on a marshland
gtream and the subsequent rapidity of refilling is well
illustrated.

The depth of the approach chennel, lsading t0 & bayou
mouth , across shoal bay borders delends, in part, upon the
depth of the stream itself., liowever, the & pproach channel
depth rerely exceeds six feet, even for the lergest tidal
streams, PLnding this elusive, narrow, usually ummarked,
pass often present s somewhat of & problen and in arsas where
oyster reefs ere evalent, presents a definite hazard,

In summary, any attempt Yo estimete the depth of a

marshland stream should take into occunsideration, ab the very
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least, the following factors: (1) width of the stream; (2)
tyre of stream--abandoned distributary, tidal, etc.; (3) the
presence or abseuce of oyster reefls--if dlscernible; {4) arsa
and depth of lake, 1T eany, drained; (5) time of the last
storms and (6) size of the total area drained. The last
mentioned factor, in maoy ocases, 18 difficult to ascertaln,
for the tangled messes of interconnected lakes end streams
found 1in some areas mokes the determimetion of major lines of

draipe ge impractical.

Bffects of Man-fade HStructures on Drainsge

The effect of artificlal csnals and levees on marshe-
lend drainage is in meny cases tremendous. For example, on
the U, 8. C. and G. S. chart no. 200 (1893 the water body
now oalled FPearmen ake is shown &8 two lakes separated by a
strip of marsh three quarters of &« mile in width. The 1921
U, S Co 8nd G. 8. chart no. 1277 indicated that a narrow
cut or pirogue trail had been made Jolning the two lake g,
Today this cut, through metural enlargement, is about 1600
feet wide and three and & ha lf feet deep.

Many oll company canals, with their flanking spoll
banks, cross the marsh giving rise Yo changes of draine ge
and hence, vegetation. Although the trappers of the region

are probably prone to exuggerate the effects of such canals

on the vegetation of their trapping lands, there can be no
doubt thet changes do occur as & result of their coastruction.
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In addition, artificial levees dam many streams and oause
modification of drainage.

e construction of d¢ralnsge canals, such as the Vax
lake Outlet, has resulted in meny alterations. The spoil
panks thrown up flenking the cohes nnel heve effectively divided
the lake in half: causiung & shoaling of the two portions,
irice (1947) formulstes that segmentation of tidal basins
results in an upset of the equilibrium conditlions and shoale
ing talkes place as an adjustmsnt to the newly establishsd
rgyerage” width, The effeots of the Wax Iake Qutlet ere more
widespread than this, however. Freviously fine muds were
debouched at the mouth of the lower Atchufelaya River, soune
oine miles to the east, The Vax lake Outlet therefore, in
efrect, moved a mrcentage of this sediment supply farther
west, end this, along with the increasing flow of the Atcha-
falaye River has resultoed In the rapld accunulation, during
the past ten yesrs, of the nué flate now found along the Gulf
shore of Vermilion rarish,

Thus, relatively minor modifications in narshland
drainege may create many unforeseen problems. It 8 true
that in most cases canals cut through the wmprsh and agross
lakes tend to f£ill in rapidly, in which instance, the problem
is to keer then open rather than councern over the ir control.
Vowever, the me-existling draine ze should always be carefully

econsidered bvefore eny modificetion 18 made, whe ther in
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avolding high mairtenance costse or situations thet co nld des-
troy large portions of the marsh or adversely affact the

trapping and shellfish industries.



GEOIOGIC HISTOKY OF THe ARBA
Age of Sedims nts Exposed

The stratva exposed at the surfesce within this area
are deltale plain deposits of Recemt and late l'leistoocene
&5@012 These sediment 8 wore lald down within the past

100,000 years or mo,lj

and constitute only a thin upper
veneer lylng upon many thousands of feet of older strata.,
Near the Gulf shore the maximum thickness of the Flelsto-
cene and Hecent deposit s is approximtely 3,00U fest (¥Fisk,
1944, FPig. 70). -

Fisk (1938) has established & four-fold division of
Pleistocene deposits, the youngest or Prairie formation

being the only one exposed at the surface ln this r@@ionel“

™he division i8 based on the modification of sedimentation

12 Fossibly Tertliery exposures are found on some of
the Five Islands,

13 wiek's (1944, 1947, 1952) dating for the Fleisto-
cene and his fomwtional breakdown will be followed in this
report. It should be borne iu miud, however, thet the
sotual dates ere still very much in question. Trowbridge
(1954 ) has recently mede & fairly oxhaustive search of the
literature and present s average figwes, which differ from
those of Fisk. For exsmple, the begluning of the Hecent as
given by Trowbridge is approximately 15,000 years ago, which
is 10,000 years later than the 25,000 year estimate of Flsk,

i ¥oodward and Gueno {(1941) have resented & geo-
chronic synonymy of I'leistocene formetions and terraces of
the Gulf and Atlentic coestal plains that is extremely help-
ful when doing Pleistocens research in this regiou.
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caused by FPleistocene oscillationg 1in seu level. These
oscillations were, in turnu, the result of periodic 200 umula-
rzion and nutward spread of glecial lce from polar centers.
Suech apassment of lce caused & drop of several hunired Teet
in sea level, therefore, ¢ue to the lowering of base level,
the gradient, velooity, turbldity, and transporting power of
the Gulf Coust streans increased. Thus the streaus becane
antrenched and great quantitles of coerse sand snd gravels
gere carried to the Gulf, Ilater, as the lce shuets retreai-
ed, returning the melfwater %o the ocean end oausing the gea
level %o rise to about its foruer §m31tiou9l5 the entrenched
valleys were alluviated, in &n effort to adjust to the new
base level, by the sene streans that cut them, The lower
portion of this alluviun cons iste of cosrse sands and gravels,
bub ae the sea (base-level ) cntinued to rise both the quan-
$ity and the grain size of detritue suprlied to the rivers
was diminished; the alluviun deposited in the valleys becane
progressively finer grained, emd the rate of valley alluvia-

tion decreased. This finer materlial is called top-stratum

l5ﬁaulig (1935) postulzted tLet there has been a
general lowering of sea level since late Cenozolc times
{(not counected with glaclation), and that the Fleistocene
variations in sea level were mere fluctuations in this dovwne
werd trend, which was pogsibly caused by deformation and
deepening of the oceaun basins. Baulig®s ideas do not agree
with Fisk’s hypothesis that alter sach glaclation sea level
returned to the same & pproxinete position.
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and the valley-£illing portion of the Prairie Tarrace, there-
fore, consists of a coerse basal substratum overlain by a
fineyr grained top-stratum.

The Yralrie Formation weas lald down during that por-
tion of the Peorisn Interglaciel Stuge (Fig. 15a) when the
sga level was rising (extending from about 110,000 to 70,000
years agol). Approxinately 70,000 years zgo the rolar ice
caps began tc expand, lovering sea level and forcing the
ccastal plein streams to cut trenches in the newly formed
Trairie surface. Thise valley cutting continued until ap=-
proximetely 25,000-15,000 years ago when the ice sgalin began
to retreat; adulng its e ltwater to the oceans and raising
sen level to mbout its forser position. It is probable thet
the mejor portion of this rse ccocurred between 25,000 and
8,000 years ago, end that a Slower, more inconsistent rise
has been taking place since this time. A rise of sea level,
during the last £ifty to 100 years, has been noted by Marmer
(1949 end 1952) and Umbgrove (1950). These and other obser-
vations seen to indicete thet we are not yet through the
Gimeiml Ages. This last (25,000-15,000 years ago %o the
present) rise iun sea level, maried by minor fluctuationg, has
resulted in the formmtion of the Hecemt surfroe, which oop-
prises the grouter part of the area under discussion,

A concise summary of the more important even ts and

processes of the Quaternary Veriod is presented by Fisk



{1952, ppe 34=5):
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Pvidence 1s availeble in the alluviel deposits of the
Lower Mississippi Alluvial Valley and sdjacent areas that

gen level was lowered end 12 ter restored %o near its
present stand five separate times. Bach oscillation of
spa level can be correlsted with an advance and retreat
of the gleeisl lce, and the intervening period of sta-
tionary sea level omn be correlated with an interglacisa

1

stage. The relstionship between chronnliogy developed in

glaciated parts of the continent and Lower Misai@ﬁigpi

Valley stratigrephic units is shown by ?igu%p 8a,

cal glecliel eycle 1s shown by Wigure &b, %

#b of Fisk are reproduced in the writer's
“he regularisy of the cyclical pattern of valley éen

typi-
fgures 8a and
ig. 15a and be/

ey

trenchment, valley filling, and alluvial plain developnent

418 complicated by the structuwral activity which sccompa
nied river mouth deposition and affected the Ilouisiana
coast throughout the Luaternery perlod. Yaoch alluviel
plain was downwarped in itz deltaic portion and contem-

=

poraneocusly uplifted inland, ‘The uplifted portiosn beoane

an alluvial terrace and formed the walls of the nezt

jater entrenched valley system. AdjJacent to the present

Mississinpl Valley are four terraces, representing four
former floodplalns, ench with 1ts characteris tic sequen
of alluvial deposits., The oldest floodplaln forms the

highest terracs.

he Aif ferentisl movement, mentioned by Flsk, and a

ce

very flexible differentiation between floodpluin or alluvial

plain, which :erallels the stream in its velley, end the

deltaic or coastwise plein, which perallels the coast and

is

usus ) ly more or lgss perpendicular Lo the general direction

of etream flow, Lls very important. lach terrace surface
ariginally consisted of these two sreaml dlvisions, It sho
be noted at this time thet the hi-partate éivision of thes
deposits, ooarse basal and finer upper portions, usually
pronounced in the floodplain forretions is not as easily

poted in the cosstwlse deposits.

uld

e
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Tn this area the Pleistocene exposures consist of the
Trairie deltaic plain, whose irreguler surface ls overlapped,
along its borders, by Recent depusits {soe Tigs. 3 and &l
On Fig. 15¢ note the gppruximete location of this region
gsoushward of *he hinge zone. This locstion, on the down-
worpsd side of the flexure, :mmkes iV possible for the Heoent
scdiment 8 Lo overlap the Prairie ueltuic plelu. Horth of
this hings zoue the equivalent deposivs {(Yrairie slluvial
plain), flanking the Mississippl Valley, rise above the
necent floodplain, forning, iu part, the valley walls,
Therefore, the Reocent deposits are in resllty an inciplent
rerrace formation and should the lce sheets sdvance end re-
treab oncé sgain the present delialc plain would be downe
warped and buried; whercus, to the north the present flood-
plai o would be uplirted and Glassected.

TP the hecent deposits are ccnsidered to be an BT Y=
onlc terrace forpation, there is 1llutle basls for the break-
dovn of bthsse doposits into the two members proposed by
Jones (1954, p. 88}. In effect, Jones has tried to seperate
the floodplain Geposivs from the deltaic or goastwise sedl-
ment 8 by drawing un arbitrary line, thus creatlng two essgen-
tially equivalent members in his so called Lo Moyen form@e
tion, which inciufes all the decent deposits. This liae,
drawn southeastward from Franklin, sctimlly lies within the

Geltalc plain of the Miassissi;pl River as detined by Hussell
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(1936, po 47)e Jones® basis for the breakdosn lies in the
faet that one pember o his Le Yoyen forstion (& DBeaue
Tloodnlain) contalus a largs amount of sapd or sand and
gravel ln the lower part (substratum of Fisk) end the other
member (Meroentau-coastwise! consists prismerily of silty
clay oé clay. BHowever, ths coerse mberial lles in the
Tlelistocens brough of the #ississi; pl River, thus the upper
portion of the lLe Demu megrber lg redomlnantly of the sane
lithology as the entire Mernuutau member, In Flg. 154, #ce-
gording to Jones? Lreskdown, Lhe Hecont deposits weet ol the
gepneral locality of Maryland Site #4 would be included in
the Mermentou member of the Ia doyen formtion; whereas, the
Fecent deposits to the sust, form the Le Beau menber. In
the writer®s opinion, it would be better, but hardly neces-
sary, to give the overlying fiue meterial (top-stratum and
gosstwise deposits) member renk end to do likewiss wlth the
bands of basal coarse material (substratum).

“he writer can se¢e¢ no objectlon to glving the Hecent
deposite formstion rank, but he does not feel that further
breakdown 18 necessary. 4Ln bthe present report tle Hecent
deposits will be corasidered es & unit, including all the
conplexly intercelated mersh, mudflat, beach, levse, back
swamp, estuarine, and lecustrine sedinents thet are separated
from the underlying Vlelstocene Geposits by a pronounced

erosionel uuconforaity.
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Origln of the Pralrie Surface

The Prairie surface in Southwest Loulsiana 1s orossed
by numerous scars of aucient stream oo urses. Heveral south-
west trend ing scurs, of old led River chennele, cut the porth-
west corner of Vermilion Farish south of Crowley. Similar
scars are found to the northwest ln Aondia and Jeflferson
Davis Parishes (Fig. 16), all maintaining, more or less, the
southwest trend., A twenty uile wide bslt, extending south-
southwest from lLafayette, exhibits wonderfully preserved,
although somewhat subdued, meanders of & late Fleistocens
river of the size of the mresent Mississi;pi (Fig. 16).
South of & line joining Kuplan and Abbeville this zone &p-
parently splits into two distinet belts; one, trending south
from the viecinity of Keplan, turns westward upon approeaching
the present marsh contact; the other, continues directly
south from Abbeville., The Vermilion iliver occupies the late
ter scar throughout most of its course. Headward erosion by
entrenched VYleistocene (Late Wisconsin) streams and leteral
cutting by Recent Missiseippi Rivers has eroded away por-
tions of the Frairie surface, torning the northwest trending
scarp along it® eustern margiu and destroying most of the
Vlelstocene meander belt north of Lafuyette,

The bend of relict Fleistocens meanders logally forms
the highest portions of the terrace surfece snd the land

siop@a gently away from the se slevations. Thus, the drainage
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putiern is primerily depsndent upon the relict chanpels and
alluvial featwes of the anclent strean. This zone ig also
roflectaed in the subsurface by thimning of the clay topstrae
tum of the Frairie forrmtlion. Along the meander belt of the
ancestral Mississeippi Hiver the c¢lay is usually less than
£ifty feot thick (in neny cases leos than twenty feet),
whereas, on the western end eastern marging the clay is nuch
thicker reaching a thickoe ss of 100 feet within five or 80
miles of the belt (Jonus, 1954, Flate L4). Similar distribu-
tion and thickie as of meauder belt snd flood plain deposits
{5 exhibited in the valley of the modern Mississippl Hiver.

Pisk (194,8) hus presented @ series of disgrame illus-
trating the Late }leistocene history of this reglion. The
following disoussion will, in Lert, merely elaborate on his
conclusions, s illustrated in Fig. 17. The interpretations
drawn from, and the causal forces resulting in, dejosition
and entrenchment do not, however, in all ocases, agree with
those sug ested by Fisk. Dr. Fisk should not be hold ree
sponsible for any etatemute not quoted or not directly con-
cerned with the chronological sequence as presented in Fig.l%

Previous to the tine illustrated in Fig. 172 {i. e.,
during the Xarly Yisocousin Glaclal Stege), sea level was
lower by several hundred feet. OStreams had formed entrenched

valleys, in adjustment to the lower base level and inorsesed



LATE PLEISTOCENE GEOLOGIC HIST(

MODIFIED FROM FISK (
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D TERREBONNE DELTA AND MEANDER BELT OF THE MISS.

DURING LATEST PRAIRIE TIME.

E ENTRENCHMENT VALLEY SYSTEM DURI
GLACIAL STAGE.

/IS0,000 YRS. I25,00l0 YRS.

100,000 YRS.
L

EARLY WISCONSIN GLACIAL STAGE

ACCUMULATION OF ICE UPON CONTINENTS WITH SUBSE-
QUENT LOWERING OF SEA LEVEL RESULTED IN ENTRENCH-
MENT OF STREAMS AND VALLEY CUTTING. ENTRENCHMENT
VALLEYS DEVELOPED DURING THIS STAGE WERE FILLED
DURING PEORIAN INTERGLACIAL STAGE.

INDICATES CORRELATION OF STAGE SHOWN BY DIAGRAM B.

E

PEORIAN INTERGLACIAL
STAGE

MELTING OF {CE SHEETS FROM
CONTINENTS CAUSED A RISE IN
SEA LEVEL AND ALLUVIATION
OF VALLEYS CUT DURING PRE-
VIOUS GLACIAL STAGE. SEDI-
MENTS LAID DOWN DURING THIS
STAGE FORM WHAT 1S NOW
CALLED THE “PRAIRIE FORMA-
TION."

75,000 YRS.

LATE STAGES OF THE PLEISTOCENE (GLACIAL) EPOCH

50,000 YRS
L

LATE WISCONSIN GL

ACCUMULATION OF APPROXIMAT
OF ICE UPON CONTINENTS CAU!
LOWERED 450 FEET BELOW ITS
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ﬁimohﬁrgagm whioch sutended far beyond the nresent shoreline.
Gradual ly, however, u8 the polar ice melted (leorian Inter-
glacial), sea level consSequently rose and arms of water
slow)y erent into the entrenched valley systems. In all
cages the magnitude of rice exceeded the depositional abili-
tv of the streem and, although tremendous quantities of
sediment were debouched, the relentless fingers of water
probed further inland, thus bringing estuarine and marine
deposits, underlaln by fluvimtile sands, headward &long the
valley floor. Therefore, zlong wlith the surficlal tongue of
eneroaching water a simller, sub-ses wedge of course allu-
viun was extending up-vallay.

Finally & point of equilibrium was roached and, due
prinarily to decelerction of sem-level rise, the shoreline
no longer retreated, Abowt this time the Mississippi and Red
nivers begsn to bulld their deltaic plains seaward, as 1llus-
trated in Tig. 17a. Fartler wpstream floodplelins conslisting
of natural levee spd back swam» ceposits were forning, Thus,
in the maln troughs coarser elluvium wes blenketed by [iner
peterial. As the deltalic plain advanced seeward and expended
laterally, with many shifts in river cowrse, the estuarine

and merine deposits, overlying the bagal fluviatile sands

16 A increase in discharge ssems probable 88 numer-
ous data sunport the contention that rainfall increased
greatly in the inlend regions duwring glucial periods.
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{ip the trough ) and cler Fleistocene deposits (on the
divides), were overlsrpaed, Fig. 17b shows the approximate
maxinun extensions of the Misslssippl and Red Hiver deltas,
previous to the westward shitt of the Mississippli River and
it8 capture of the Red River. The shift occurred relatively
late in the Peorian time and the Fed River nsver agalin flowed
independently to the gulf during the Pleistocene. The con-
bined streoans now bullt, what FPisk hag termed, the Vermilion
Delte gulfward Tron the viecinity of White leke (Fig. 17c).

Another great change occurred in the construction of
the Frairie deltaio plain when the Misslasippi River ageln
ghifted its course %o the east end copptructed a delta sea-
ward of the area whioch 18 now Terrebonne Parish (Fig. 174).
As Fisk (1948, p. 28) states:

There are twe reasons for assuming that this shift
cccurred and for establislhing its position. The Vermil-
jon-¥ississippl meander belt is oub into on iis eastern
side in the Marksville Eills area by & younger series of
mander scars of Irairie asge. This relationship shows
that the Mississinpi KRiver Imd & younger course than the
Yermilion and thet 1t flowed to the cast of the Vermilion
meander belt. The second reason for interpreting an
eanstward shift of the Mississippl Hiver 1s that the
magter streanm had to have such & position east of the
Vormilion meander belt in order to become enbrenched
where 1t did dwring the Lute Wisconsin glaoial stage.

Fig. 174 showse the course of the Mississippl River immedi-
ately preceding the lowering of sea level sccompanying the
late YWisconsin glaciel stage., Witk the lowering of sea
level (base level) and increased discharge, entrenchment of

the streams in the newly formed Prairie surface took place
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(Fig. 17e).

The unveiling of the Hecent Ypoch is marked by the
beginning of another rhythmic rise in sea level., The
entrenched valleys, cut in the ¥Frairie surface, were thus
converted into estuariles and embaynents dbottoned with
goarse fluviatile deposits and overlying estuarine and mare-
ine sediments. Oradually, in areas whers deposition could
keep puce with the decelerating rise in sea lavel,l7 deltalc
filling of these embaynents began, and is still in progress
at the present time., It should be noted that the sediments
overlying the divides between entrenched streams would
rarely exhibit the sume sequence as those found in the
troughs (Pig. 18a). Therefore, the basal substratum is not
necessarily cosntinuocus, coastwise, in any of the deltale
terrace formations or, obviously, in the Recent deposits,
Thus subsurface correlation of the terraces, on the basis
of findlang 8 coarse basal zone, is very hazardous in some
areas,

A comparison of Figs. 17d and 17f shows that of the
originelly deposited Frairie deltajc- and flood-plain less
than one-half of its origiunal area is exposed at the surface
today., Headward srosion of the entrsuched streans formed

during the Late “isconsin Glucial Stage, lateral e¢rosion by

17 rhe presence or absence of fluctuations in this
last great rise of sea level is still a debatable problem.
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Reocsut Mississippl Hivers, and the overlapping of Lecent de-
posits, caussd by subsidence and rise of ses level, have
combi ned to obliterste and concesl meny featuwres of the old
surface. Ilowever, many observablons can be made from 1ts
exposed portions and, being the youngest and least dissected
of the terrace surfaces, most of the interpretation of Flelis-
tocene deposition is based upon study of the Frairie forma-
sion. The mode of origln ls made relatively clear by the
presence of large, well preserved wssnders. Fisk (1948, p.
28] also observes:

At the pealk of its developmat, the Vermillon deltae
of the Mississippl River probably extended beyond the
present sporellne to the edge of the continentael she 1f
/Filg. 17¢/. This opinion is based on the fact that the
only traces of the Nississippl LRiver lert in Vermilion
Parish are those of & widely meandering streamn. Similar
traces along the molern Mississippl River are not found
closer than 150 miles above the Head of Passes. It is
concluded blerefore thet the wouth of the Trairie Misslg-
sippi River lay a great distance south of the Vermilion
tarish traces of its chanuel.

Fisk (1944, 1948, 1952) has out lisned the Pleistocene
history of the Missiesippi Alluviel Valley. liowever, a de-
tailed review of ileistocene geology 18 beyond the scope of
this report; the main objective being the interpretation of

the deposits flanking the Fralrle surface--lecent sedimenis,
Origin of the Recent Surtace

As previocusly stated, the Recent sedimenis are sepa-

rated from the underlying lleistocens deposits by e pronounced
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erosional unconformity end consist of complexly intercalated
marsh , nudflat, beach, lacus trine, estuarine, levee, and
backswamy sediments. In Central Ceastal louisiana the Hecent
floodplain is restricted to the northeastern portion of the
areq, while typieal deltalc deposits compose & Gulfward
thickening wedge of complexly luterfingering Hecent sedi-
mnentse south of the exposed irairie surfusce. Each type of
deposit, with ite vertical aud lsteral changes, provides a
clue to the interpretation of the sedinmentary history of the
jmme@la te area and of coasbul Loulsisna, The history of
soastal Louisisne is probably more easily read in this region
phen in any other siniller srea. Here some of the older Re-
cent Mississippi deltas found the ir first exyression and, as
subsequent shifts of the active delte have been to the sasi-
ward, Weir traces hsve not been completely obliterated.

e later deltaic shifts have besn recorded in the chenler
gsysteme, which mark shorelline fluctuations in the area.

“herefore, the following puges will deal primarily

with the mejor Recent physiographic features of the &area in
an attempt to (1) describe their meuser of origin, (2) in-
terpret their signiricasce in the history of coastal loulsi-
ana, and primerily, (3) establish thelr relative ages. The
putural levees of Bayou Hale?, Cypresort, Teche and Vermillon

plus the chenlers, and beaches; constitute the major Regent
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physiographic features of inner@mtela They will be examined
in sequence.

The pre-historic cultural chronology established by
rhillips, Ford and Griffen (1951) has been used extvensively
ir the following section as an indicator of relative age.
This chronology is based on changes in pottery type and
ornamentation that scconpanied development of Indian cule-
tures. Yotsherds bearing a particular design or patiern are
thus considered indicative of a certain time pericd (Fig.
18b). The praesence of such artifacts on the levees of an
abandoned stream thus sugzgests that the flow, during thie
culture period, wus sufrlclent to sustaln an Indian settle-
nent., Fotsherds and other artifacts are usually concentrated
in niddens, conposed prirnmrily of Raungle shell, which repre-
sent the refuse heaps of the Indian settlements, Fisk's
{1944) river chronology, based on physiographie and bore
hole evidence, is vlgo frequently nmentioned. Faplllarity
with the relative ages of the divisions in both classifica-
tlonse and their time equivalency (Fig. 18b) ia essential for

the conprehension of the materisl to be rresented.

18 The Five Islands, partially of iecent origin, will
not be discussed separately, however, mention of thelr
origin and its effect on the other physlographic features
will be made.
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Bayou Sale’ Svsten

Although loceted in an important region of early
settlements, Bayou Sale® itself is very seldom mentioned ia
the literature. Scattered stulements, however, indicate
that there was no through flow in the bayou when white men
gettled in the area.

Cathcart (1819, p. 98) refers to the bayou a8 ". .
nothing more then a winding gully flfteen feet wide, and
from twelve to elghteen inches desp Cilled with Cypress
kneesS. « o Read {1927, p. 182) states:

Bayou Sale® in the parish of 5t. Mary takes lts
name from the French participial adjeotive sale’,
"galted,” "salt.” That sale’ 1s the origin of the
name, and not the Frenoh sale, "foul,” "dirty,” is
clearly proved by the earliest rscords,

In other words the bayou has been estuarine and receiving
only raiun water flow since sarlilest recorded time.

“he forests Tlanking the dbauyou received slightly
more attentlion. Levin YWailes, llegister of the land Office
at Opelouses ia 1814, in a letter to Cutheart (1819, p.
175) describes the oak forests along the bayou and also
states, "Thers is likewlisse & tongue of ¥Wood land, probabdbly
live Qak, extending adbout a mile aand & halfl along the
Coasb." The remnants of theze Torests can be seen today
near the mouth of the yresent bayou and along the coast
whers 1ts levess flank the shoreline {(PFig. 7).

An article appesaring in the lovember 11, 1847 issue



of the Plauter’se Banuer describes the bayou reglon as fol-
lowss
The Bayou Sale’ of itself possesses no renarkable 1

terest &8 & watercourse; indeed it is not considered a
navigable stream; snall boats, however, may ascend it £

96

-

or

gome distance from its mouth; . . The Bayou 3ale’ takes

{ts risge near the west margin of the Teche, about seven
miles below Yranklin,. . . and after pursuing a westerl
gourse of about 230 miles through a ridge of land of un-
rivalled fertility, both prairie and woodland, 1t empti
int? whnt s called Bayou Sale’ Bay (Bast Cote Blanche
Bayl, o o o

This strip of country, which some 30 years hack was
considered of little value, is now & chain of sugur
plantations for the whole extent,. - »

Dennett (1876, p. 98), Eilgard (1884, p. 157) and

y

€8

Ferrin {1891, p. 8) also nention the forests and susar plan-

tations of Bayou Sale®, but glve very little im tho way of

physiograrhic descriptions.

Toduy the buyou is estuarine, owes any water flow
(except tidal) to local rainfall, and, with the exception
the extrenme distal portion where 1t has been dredged %o a
depth of approximmtely nine feet, 18 almost completely
r£illed with vegetation,

The strean has received little attention in nore re

of

o

cent publications. Fisk (1944, Flate 15), for erample, does

not definitely include Bayou Sale’ in any of his delta sys-

tems. However, on one rigure (¥isk, 1952, Fig. 14} the
stream is siown a8 part of the Maringouin delta systen.

“hig counsction 48 not mentioned in the text.

Field work, combined with aerial photographic study,
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in the Bayou fSale’ reglon has revealed several interssting
facts.

(1) M™ie oxisting natural levees Ilanking Bayou Hale’
are steep, narrow and of @ size not comparable with the
levees of former Misseisgi;pi DNivers.

(2) Accretion soars, near the present Teche-Sale’
junction, indicute thnt Bayou Sale’' functioned as a dis-
¢ributary of the Teohe-Mississippl, but apparently beocanme
genled off prior to hHed Hiver occupancy of the Techs.

{3) Two broad, marsh-covered natural levee ridges
diverge southwerd from the Bayou Sale' trend between Bayvou
Teche and the Xntraaoaﬁtél Canal.

(4) Artifects suggesting Indian occupation during
vre-Tohefuncte time have been found northeast of Belle Isle,
at Negro Hammock, and on Habbit Island (Pig. 2),

(5) Various evidence indicutes that & continuation of
Bayou Sele' exists to the north slde of the Teche ridge.

The fect that the existing levees of Bayou Sale’ were
formed by a relatively minor stream i3 obvious from thelr
purrow, steeply sloping profiles and thelr size relationship
Lo the Teche-Mississippl levees (Fig. 19). This steepness
218 the result of the sttenpt by a distributery to build its
levees to a helght comparabvle to those of the main atrean.
Le the volume of water, and hence the amount of suspended

sediment, avallable to the distrivutary is considerably less
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than that of the maln course, narrow stesp levees are
fara@delg Many examples of thie situatlion can he found in
the active deltm of the Misalssippi River,

Although partially obliterated by subsequent cultiva-
tion, an interesting »attern of acoretion scars is exhibited
in the Sale’'-Techa junction area (Pig., 21), The scars sug-
gest that Bayou 3ale' left the Teche-Mississippi River ape
proximately l.3 niles above its last occupied channsl. This
accretion pattsern, showlng downstrean migration of a dis-
tributary channel is typical of stream action. Welder (1955)
has presented an excellent discussion of this tyre of chan=-
nel closing and resulting «ccretion soars.

Thus evidence indicates that the existing, cultivated
levess of Bayou Sale'’ were formed when the stresm functioned
as & distributary of the Teche-iiississippl River, However,
older, broader, marsh-covered levee ridges are present in
the Bayou Sale' region.

The drainage pattern, as delineated on aerial photo=~

graphs, reveals a relative "high" extending from Clausen to

19 Naturally, as is obvious from ¥Fig. 19, levees
flanking an abandoned course will vary considerably in steep-
ness owing to their position along the stresm (cut bank,
reach, eto.), differentlal compsotion of underlying sediment,
nearby tectonic uplift (e. g., recurring upward movement of
salt domes), and other factors. In spite of these slope
variations certain differences in the levees of various
streams are evideat. Nkevertheless, the writer does not feel
that a quantitative approach to leves comparison is justified,






161

Figure 21 - Hale'-Toche Juncbtion Area
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vossun Point (FPlate Y, Fig. d), where a large partly burled
shell midden, overlies oxidized leves material. The width of
this buried levee ridge, a8 reflected in the drainage pat-
tern, i& equal to the 0.6 mile average cultivated width of
the Beyou Sale' levees. Artificiel levees have boen Con-
structed skirting the natural levees of Bayou Jale’, thus
keeping the mursh water from the natural levee flanks and
providing more arable land. Therefore, the width of culti-
vated land is fairly cloce to the aotual width of the EBayou
Sale® {Teche=Mississippl dlstridutary) levees. Conmequently,
a morshecovered leves ridge surficlally reflecting, in gsnite
of subsidence, & wildth com;arable to that of the Bayou Sale’
levees would, in reslity, be broader than the Sale' levess.
The leveee of the Clmusen-Possum Folnt trend may, therefore,
be considered to be of greater proportions than those now
flanking Bayou 8Sale', There is no increase in width of the
present Bayou Sale’ levees north of Clausen, thus indiocating
that the subperged levee ridge was not formed as a distridbu-
tary of this stream. In addition, it is obvious that levees
flanking a distributary would nob% be broader than those
paralleling the trunk stream, unless some subsequent surfl-
cial modiflcation has taken place. Thus the Clausen-Yossum
Point ridge must have been formsd previous to the develop-
ment of the Bayou SBale® branch of the Tache-kississippl, and

is - & priori - probably pre Teche-tiienissippi 1n age.
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¥rom Possun Foint southward the trases of the trend
are less distinct. However, Veatoh (1899) has described
objects, which would now be identified as artifacts of pre-
Tehefuncte age, from a site located slightly northeast of
Belle Isle, thus suggesting that a stream with habitable
levees wus Clowing in the Belle Isle area during pre-
Pehefuncte (pre Teche-iMississippl - Fig. 18%) tirme. On the
pasis of this cultural evidence the course has been tenta-
tively continued to Atchafalaye Bay (Flate I, Fig. a - stream
sourse 1 Jo.

Another ridge of msrsh-covered levee apparently
diverges from the present Bayou Sale' trend near North Bend
(Plate I, Figs. a and d). Its continuation south cf the
Intracoastal Canal has not been definitely established; how=
ever, pre-Tchefuncte artvifacts have been reported from Hegro
Hammock (personal communiocation - i ¥olntire). Unfortun-
ately shoreline erosion has destroyed the Negro Hammock site
end 1ts submerged rensins are preseuntly loanted almost 300
yards offshore. However, the presence of artifacts washed
onto the adjacent beach suggeste thet an ancient levee-
flanked stream existed in the reglon and, copssquently, the
North Bend course has been tentatively extended into the
Negro Hammock area.

The fuct thst the broad levee rid es diverge from the

Bayou Sale® trend suyggests that the vresent, cultivated
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Bayou Sale® levees overlie older similar deposits. A plausi-
ble relatiouship betweeu the present, steep, narrow, levees
and the older wumlerlyiang deposits is presented in Flg. 22,

The main Bayou Sele? trend is undoubtedly continuocus
to Rabbit Islend {(Plate I, Figs. a and d). Dorlngs on
Rabbit Island encountered levee material at depths varying
from two to s8ix feet and indicute that the leves crests are
located to the north of the island. SBeveral Indian pro-
jectile points, suggestive of pre~Tehefuncte (pre-Teche-
Mississippi - Fig. 18b) age, have besn found along the shell
beach which flanks the northeru shore of the island, The
projectile points were probably derived from middens loocated
pear the erest of the original Bayou Sale® levees (Fig. 22).
The subsided levees on which the niddens were locabed were
probably partially covered by the 8teep, narrow levee de-
posits of the Bayop Sale® distributary of the Yeoche-
Mississippi, and subsequently exposed to wave attack.

Thus it is possible that three pre-Teche-iiissisasippl
courses exist in the Bayou Sale’ reglon. The size of their
marshecovered levess indlcates that the streams were more
jmportant then the Bayou Sale® distributary of the Teche-
vississippi. Such streams certalnly would have formed
fairly exteunsive deltas in areas now covered by the CGull of
Mexico. Shoal areas found off the present shoreline (Plate

I, Fig. d) possibly represent the deltaic remnants of the
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originel Bayou Sale’ system (Morgan, Van Loplk, and Michols,
1953, pp. 6=8). The general outline of these shoals and the
fact that they mre composed of cosrser material than the
surrounding bottoms {Carsey, 1950, Flg. 15) certeinly sug-
gests a deltaic origin. TFurthernore, ¥riee (1954, Fig. 1)
has mapped this portion of the gull &s e reglon of "Sub-
merged NDeltas." Thus the identificatlion of the shoal areas
ag submerged delta masges seens valid,

There is, at the present time, no direct connection
botween the levee deposits of the mainland and the offshore
deltaic complex, however, old maps and chartis indicate that
the nresent Dayou Sale' trend previcusly extended as far
westward as Marsh Island and suggest a connection with the
Shell Keys area {Flate I, TFigs. & and 4} to the south. For
example, the Adniralty Chart of the Coast of weast lorida,
and the Coast of Lauisiama920 surveyed by George Gauld in
the years 1764-1771, shows an almost continuous string of
1slund oxtending from the Bayou Sale’ region to the South-
eastern tip of Marsh Island. FPlate I (Fig. a) presents a
tentative correlation of the Bayou Sale® courses and the offe
shore deltaic nasses,

T+ the connection between the original Bayou Sale’

system and the offshore deltaic nesses ig accepted, the

20 onis chart is remarkebly accurate and much better
then most coustal maps published as lute us 1850.
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pre~-Teche=-Mississippl age determination of the system 1s
strengthened, for it Ls improbable thut a mere distributary
of the Meche-Misaissinpi could have spawned the deliaic
erees still discernible off the present shoreline, Agoept-
ance of the pre-Teche-Mississippi sage, however, denends the
presence of a&n extension of the Bayou Snle® system to the
north of the Teche ridge.

The Teche ridge forms the southern and western bounde
ary of the greet Atchafalaya Bagin. This basin, which was
Pormed when the low central portion of the lower Mississippl
Aliuviel Velley became completely surrounded by natural
jevee ridges built by verious Kississippl River courses
(vPisk, 1952), contains many lakee (e. g., Crand lake, 21x
Mile Lake, lake Fausse I'ointe) that ere rempants of a much
larger body of water. The exlstence of these extensive
lakes makes it very difficult to trace the anclent leves
gystems, northward from the Teche scross the low, presently
rapidly alluvisting, basin. Nevertheless, some evidence
suggestive of a contlnuation of the Bale systen north of the
Teche levees does exlst.

4 poesible indicetion of the Bayou Sale® system north
of the Teche ridre is found in Catheart's (1819) work. Hi{s
mep, while not sccurate sco fmr &s distance is concerned, oan
certainly be relied upon es to relative positions of various

features. Cathcart shows a small bayou running epproxinmately
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northeastward from the Teche ridge. This fact in 1tssell ls
not important for the bayou is probably known on modern quad-
ranglea as the nore easterly flowing Yellow Bavou; however,
cathoart (p. 37) mentions that & shell midden is located at
the nmouth of this bayou. This shell acoumulation would,
therefore, be located well off the Teche leveos and to the
east of the large hend in the Teche (Fig. 2j, in other
words, practically opposite the Sale'-Teche junction. The
presence of this nidden is suggestive of a more important
gtream than the insignificont modern Yellow Bayou.

A northward cuntinuation of the Bavou Sale' systen
18 e lso suggested by the convexenortiward bend in Yellow
Sayvou, which possibly indioutes o buried levee ridge. The
hroad northward bulge in the cultivated avea along the Teche
in this region is also indicative., Unfortunately, mors re-
gent alluviation by the Teche-Yiszissipri has masked mosb
of the older deposits nesr the Teche ridge, however, aerial
photographs reveal a northward trending tonal band that
could easily reflect buried natural levees (Fig. 21). The
18,1 meander line {old shoreline) shown on modern quadran-
gles is ealso indicatlive as 1t 8lows thet the shore of 9ix
1ile lake has retreated on both sides of this tonal band;
whereas, & slight promitory hes developed where the band
intersects the lake shore. In additlion, the faot that the

Bayou Sale' distributary branched from the Teche~issigsipni
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on the inside of & bend 18 possibly indicative of & near sur-
face north-northeast to south-southwest trend in the Jjunotion
area. Hormel crevasge chanuels, which give rise to distribu-
taries of any imvortance., wre invariably formed on the oule
side of bends.

It should be rolnted out that during the time the
Bayou HSale' distributary of the Teche-Mipsissippi was opera-
tive there was little chamde for & Second important die-
charge channel to develop in the other leves opposite the
first., Thus the possibility thet a northward trending levee
ridee of any length, north of the Teche ridge neer the Sale’-
Teche Junction, would reflect a @iatribuﬁaryvof the Teche-
vississippi is very remote. Typleal short-lived, bifurcat-
ing, orevasse chaunels and thelr fen-shaped deposits were
undoubtedly formed along the northern Teche-illississlppl
levee; however, streams of this type usually do not form
levee ridges whioh extend for any distance away from the
mgin course.

Thug evidence seems to indlcute an extension of the
Bayou Sale® systen north of the Yeche ridge. Its possible
continuation to the northeast of Grand lake (VTlate I, Fig. a)
is more difficult to ascertain., A prolongation of the Bayou
Sale' systen intersocts the eastern shore of Grand leke
slightly below the mouth of Big Bayou Vigeon (Flate I, Fig.

a). Considering Big Bayou Pigeon to be the northern



110
extension of the systen, though speculastive, is certalinly
attractive. The bayou has bromd natural levees that, before
men and subsidence Yook thelr toll, supported a fine growth
of omk, Thus it posusegses meny atitrivutes of s more impor-
tant stream than 1ts resent degenerste condltion indicates,
The presence of pre-Tchefuncte artifects in middens slong its
levees (¥Wm. Molntive--perscnal coumnmunisation) is an indice-
tion of great antiquity. A1l in all, #ig Bayou FPigeon nmeets
the requirements for the extension of the Hayou Jale’ system
and will be tentatively considered as such in this report
(Plate I, Fig. a).t

Fisk (1952, Pig. 14),as previously pointed out, shows
Bayou Sele’ as & distributary of his Maringoulin systen. The
Maringouin course, as shown on Fisk's (1952) Pigure 14, 18
not the same saringouin course presented in his 1944 (Plate
2, Sheet 2) report., In addition, Figure li of the 1352 re-
port mekes nc indication of the Cocodrie course, which was
illustrated as subseguent to thet of the Maringouin in the
earlier work. See Fig. 18b for Pisk's 1944 chrosclogy.

Consequently, the ouly correlation that ocan be nede is to

2 Bore holes put down on Cyprees Island (Fig. 2) and
along the western shore of Tiger Island, plus the alignment
of & few, scattered, oak trees seem to indicate that the
trond of the old stream courses in the area was in a -5 to
P88 direction. In other words, no eastward turning
of the Bayou Sale’ treud north of the Teche Hidge was
found.
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conclude thaot the Bayou {ale® systenm is a part of Fisk's
Haringouln~Cocodrie complex,

Plate T (Fig. a) indicutes the courses and deltaic
areas of the Bayou 3zle’ systen. The earliest courses, 1
apd 2, were probably, in part, coeval and undoubltedly re-
ceived some flow while course 2 was operating as the main
channel. (It should be borne in nind that flow down old
river courses is not ahruptly ocut off, and that many old
channels coantinue to receive water, particularly flood water,
long after they cease to function as main river channels,)
Shorelines are tentatively shown. Jeveral bore holes on
western Marsh Island encountered bay bottom sands a«t a
depth of approximately twenty-two fecet. The feather edge
nf this sand laysr, which rises and pinches out to the east,
possibly approximates the old shore line of the course 3
delta, and was assumed to do 80 in the figure, The earlier
ahoreline 1s nurely hypothetlical.

From the preceding puges, it 13 apparent that the
Rayou fsle! system possuases & relatively complex history,
gertals portions of which are still in doubt. BRBayou Yale’
and Bayou Cypremort, whieh will be dlscussed in the follow=
ing seotion, have previously recelived very little geologle
attention and it should be emphasized that the material
presented in this report is but a start in the Ilnterpreta-

tion of thelr respeoctive histories,
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Bavou Cypremorh

Although the searly literature does not abound with
3gscriptions of Bayou Cypremort, & few references have been
found. HMilgard (1873, p. 7) mentions the nature and fertili-
ty of the soil along the bayou. Dennett (1876, p. 101) in
deseribing the region states:

The road leading through these enchanted foreste
{Cypremort Woods), along the banks of the bayou, 18 firm,
smooth and sandy. The bayou itself is by no neans
beautiful, since it is usually filled with rank weeds,
rushes, willows and numerous other trees and bushes

peculiar to these shallow and narrow bayous. It can in
no place be navigated with a skiff.

Porrin {1891, p. 214} observes:

The Bayou Cypremort is lined with besutiful forests,
of which the stately magnolla predominates. Hany of them
over rifty feet high « « o Bubt mingled with the magnolia
along Cypremort are oak, ash, black walnut, hickory,
sweel gum, pecan, elm, €tc., with a renk growth of undore
prush and grape vines. There is nothing very beautiful
and enchanting in the bayou &8 a stream, 1 belng filled
with weeds, rushes, and willows, a seeming haunt for
snakes and other water reptlles.

mhe same descriptions fit the bayou today, for 1t has

been deepened ouly near its mouth where a docking area for
pleasure boats haa been sonstructed. A parrow band of woods,
about four miles in length, flanking the bayou near ite
mouth i3 all that remaing of the magnificent Torests G 68
oribed by bthe early writers.

References to Dayou Sale' have been found as far back

as 1802 (8%, Mary Farish Flanning Board, 1949, p. 7} while

cypremort, due to iis later settlement, received no mention
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until 1813 {Survey of Pederal Archives in louisiana, Book I,
Part 2, Atakapas Region, 1939}). The earliest physiographic
descriptions of Cyprenort are found in the 1870%s, whereas
Sale’ was described as early as 1819 (Cathecart, p. 98). How=
ever, the agssumption that Cypremort, like Gale’, received no
through flow during historic times is valid.

The recent geologiec literature is almost completely
lacking in references to Bayou Cypremort. FPFisk (1944, Flate
15) places the bayou in stage 2 of his shronology, but does
not mention 4t in the text, This stapge 2 clagsification
indlcates that he considers the stream to be a distridbutery
of the Teche-iMississippi.

Theat Bayou Cypremort was never a very important
gtream 1s attested %o by (1) the relatively small deltalce
area that can be ascribed to it, (2) the presence of oaly
small buried distributeries in no way comparable with those
of the Bayou Sale' systen, and (3) the size of its levees
(Pig. 19b)., The fact thst the levees of Cypremort, just
soubth of the Teche ridge, are restricted to a narrow cut
through the lleisvocene Fralrie Terrace (Fig. L) indicates
that the present levees do pot maesk a more important stream
a3 in the case of Bayou Sale',

Rore holes and asrial photographs show clearly that
Bayou Cypremort branched repeatsdly in the Vermilion Bay

area. The extension of the bafou westward from Cypremort
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TPoint is smsily plotted by Tollowing the shoal ares known as
merrapin Heef (USCAOS Chart 1277). This trend interseocts
the rorthern shore of Marsh Island about a mile west of the
pmouth of Bayou Chene. Bore holes put down at the point
where this trend lnterssects the bayou encountered leves
naterial at & depth of three feet. Humerous other small
distributaries of Bayou Cypremort undoubtedly cross Marsh
Taland, however, the exact positions cannot be plotted at
the present time. Current work by ¥dward Orton in this area
may provide additionel data. OUxidized sllty clay, inter-
preted as levee material, found along the southwestern coast
of Marsh Island, originally considered to be possible exten-
sions of the Bayou Sale' system (Morgen, Ven loplk, and
Kichols, 1953, pr. 6-8) probably belonge, in the light of
later field work, to the Cyprenort system. However, the
evidence is still inconcluslve.

The NHE-&Y srending levees that intersect the south
ghore of Vermilion Bay approximetely two miles east of Hell
Hole undoubtedly represent another distributary of the
Cynremort system. Plg. 23a shows & bore hole profile of
these oxidized levess. The shell-sund bay bottom layer,
socross which the strean prograded, lies at an average depth
of twenty-five fect. This zone may correspond to the bay
pottom sands found underlying the western portion of Mersh

Island at & depth of twenty-two feet. liote also that the
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wobal width of the oxidized zone for both levees should ex-
ceed 3,000 feet., JIn spite of this fact, numerous holes aloag
the sastern shore of Hell lole, where the scar can apparently
be brzeced on eerial photographs, reveal only relatively nar-
row discontinuous bands of oxidation indicative of levee de-
posits {Pig. 23b). The conclusion that the bayou has bifur-
cated belfore reaching Hell Hole is lunsscapable. DSeveral

sraat themsselves from an examination of

4
b

posgihle courses suggy
gzerial photographs, however deflanlite field evidence of these
courses 1s lacking.

4 smaller brapch of Cypreport apparently countinues bto
the west of Iell !'ole, However, a well defined tonal baad,
ag distinet on seriml “hotographs, trending fronm Hell Hols
to the Chenler au 7igre region does not reflect an old chan-
nel. Two bore hole profiles {Fig. 23¢ and d) prove conclu-
sively that, although the rsglon wae crobably the site of
deltalc sedimentation, this tonal bend does not overlie
levee or chennel i1l deposits. Traces of several old,
northwest trending, shorelines croes the area to the east of
Chenier au ™gre, therefore, it is pos:ible that the levees
at one tine did exvend into this region, and were subse-
juently truncated by shore line retreat. A study of asrilal
photographs and bore hole information (Pig. 23) indicates
that only the very distal portion of the streams or strean

reached the Chenler au Tigre region aund, therefore, the re-

treating shorsline did not truncate & leves system of any



CROSS SECTIONS OF A POSSIBLE BAYOU CYPREMORT

MARSH DEPOSITS

’
TR ox pigd LEVEE DEPOSITS

AN

L4
»
’E ox
______ ’!f FM
o — ——— . — — — ”f
—— - f’
. - —————— == ————
— ’ﬂ, T e e, -
- 727
z
255 DELTA - FRONT AND BAR
2%
27
27
—_——— w B DEPOSITS
—_———— 5%
—— g
—_——— 772
—_———- %%
_— e —— vy
c—————‘—— ————————————————— ————
sHeLL P8
BAY BOTTOM SEDIMENTS

GRN

TROX
VEG

VEG

wo % 3 00 3%0,,0170NTAL SCALE IN FEET

VERTICAL EXAGGERA




<,
€z emS1g

1334 NI 37V

qoom - M
NOILVL393A - 93A S3TNAQON - AON
Ad3A- A WNIaan - W
30vdl - dl N3I3YO - N9
I113HS HILSAO - SAO WYld - N4
Q32I1Q1X0 - XO 3NId - El
JINVOHO - HO ¥3SYV0Dd - D
SNOY3ANN - NNN NMOYE - H8

QANVS 1S

ANVS ALTIS gég A0 AlNIsS

AVID

1v3d DINVOHO
ATHOIH

1S AVD % AVID

NN NN NN =S

] 02 X NOILVY3IDOVX3 TVIILE3A

DS IVOILHE3A T T
2l 6 9

™m—4
o—
™

aN3931

T F7 T TE
T il e
'élé/ ‘1 ! /'/f/// /ql/,// é//é
[l '

S3TNW NI 3TVOS

MKy /c"/v’w NOIJ.\;’/DO'! / e o uL
I ot ) K 3
K /%///g//,é/,f/l/él/g //%//é/!//' ’ "

SR
bl R

/ Hd,Q/;%o,b/L’QHQ LE | e

EEACCIC: Ko gyl

aixiodnvey 1\ //'//f

e A

/////////; /f é/ﬁ/ !

[ INE é/é/ f! /é,"é ,

//r/} g iy / 1A c

F/\////f////f’ [P /‘ | \

/QL//'/“ Ip: i ‘

R Y == mmmmmmm o -
lé/’/E//l/é} F//f//ﬁ //é, f/ /é/,/”//// \\ -
Jﬁﬁwath 2
/"Z / /\\“xg5 || \

/ 370H o | \

'ﬂBH |

ot ! I Lis \\

/18 // < g0 |\ ——-—-—-——————————————

! l
/E//M 1~ EBE
E/‘/é// ' \

/‘ ol / : aRFI s1is0d3d
FE//Z/ L

NOISN3LX3 LHOW3HdAZ

911



117
magnitude. On the other hand, there is a possibility that
the main stream turned southwestward east of lell Hole. Thus
its distal portion would have been truncated by the present
shoreline at the Sulf of hMexico (Plate I, Fig. b). Scattered
borings were made along the present shore in an effort to
locate the point at which (if the above hypothesis is correct)
the levees would have been truncated by the present gulf
shore; however, no evidence of this possible southern ex-
tension was found.

mnore are some data suggesting that Cypremort is
younger than the Bayou Sule? system. A& boring mude near
‘dound Polint, Yarsh Island, encountered well preserved wood
fragments and logs at twenty-five to twenty-nine feet, after
passisg through approximately four feet of compact peat.
™is sequence sSuggests s relative subsidence of the land
with the woody zone possibly representing the back swamp
region of the Bayou Sale® systen, formed as Sale® (Course
3, Plate I, Fig. a) prograded westward across the embayment
which formerly existed in the Marsh Island ar@a: Several

borings on the eastern half of marsh Island reveal & rather
irregularly occurring send layer at approximately twenty-six
feet, which possibly represents the botton of the embayment.
Additional boriags indicate that this layer is not contlnu-
ous with the twenty-two foot sand which underlies the west-

ern half of the island. A8 previously pointed out, Bayou

Cypremort probably prograded soross & continuation of the
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twenty-two foot seand, thus, 1t 15 suggestved that Cypremort,
by its stratigraphic position, is vounger than Sale! A suf-
Pieient number of borings is unot aveilable to allow definite
correlation between the Hell Hole, Marsh Island, and Payou
Sale' areag and, thus unreserved acceptance of the above
hypothesis is impossible. TFurther fleld work with this
stratigraphic relation in nind, however, nay prove sdifying.

It i{s also interssting Lo note thet at only two
localities in centrul coastal louisiana have Indian projective
points been found. Yne of these sites lies about two mlles
east of lell Hole on leves Ceposits of Cyprenmort origin: the
other is a beasch uccunulation, located on Rabblt Island,
overlying levees of the Bayou Sale’ systen. The projectile
points are suggustive of sre-Tehefuncte age. The facts that
pre-Tehefuncte srtifacte have been found on courses 1 and 2
(Plate I, Fig. a) of the Bayou Sale’ system; projectile
polnte have becn found oun course 3 of the Bayou 3ale’ sys-
ten; and projectile points and Tehefuncte potsherds have
been Pound along Bayou Cy.remort suguest & gradual westward
movenment of deltaic sedimentation, It is also a;pparent
that after the foermation of the deltaic area to the south=-
west of Marsh Islend the most logloul region for further
sedimentation would be in the delta-flank depression north
of the bayou Sale® delta, and south of the Plelatocene oub-

erop--a position occupied by Bayou Cypremort, The preceding
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discussion, of courss, still leaves the relative ages of
Cypremort and Sale® somewhat 1ln doubt. Mowever, avallable
data ssem bo indicate thet Cypremort is definlitely vounger
than the 1 and 2 courses of the Hayou Sals® zysten and
probably younger than course 3 (Plate I, Fig. al. The con-
cept that Cypremort and course 3 of the Uale’ systom were,
in part, coeval, although doubtful, cannot be discarded.

The wrlter ﬁae ignored this possibility only because there
are no facts available, vt the present time, to support this
contention. This lack of evidence, of course, in no way dise
proves the theory. The fludlng of projectile points on the
extension of Cyprenort near Hell Hole suwrgests that by pre-
or early-Tchefuncte time the strean was well established und
flanked by habitable levees. If the chronologies established
by Fisk and Fhillips, Ford, and Oriffen (Fig. 18b) are ace
copted the Teche course was not established untll Tchefuncte
tine, thus suggesting that Cyprsmort is older than the Teche-
Mississippi. Yurthermore, there is apparently an extension
of Bayou Cypremort to the north of the Teche ridge. Fig. 24
shows the almost perfect alignment of Bayou Cyprenort with
this northward projecting finger of high ground which can be
traced to the southern shore of Lake Pausse lointe. If
Bavou Cyprenmort had originated a8 & distributary of the
mache=tississippi River i1t is highly improbable that a sinmi-

lar distributsry would form ou the opposite side of the
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Pigure 24 - Cypremort-Teche Junction Ares
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river. Frofiles of the northward trending oridized levee
ridge (Profiles 1 and 2, Figs. 19 and 20) indicate that it
has been pertlally destroyed by erosion. This modlification
is probably the result of wave asctlon at & time, previous
to the breaching of the Teche=Mississippl ridise by waters of
the Atchafalayva Basin, wheu lLake Fausse TPolnte was more eXx-
tensive than at the present time.

Tt should be pointed out, that acocepting the pre-
Tache age of Cyprecort does not imply that there was no
Tache-bilssissippl flow down the bayou. 4in fact, well pre-
perved crevasse patterns are discernible on th@‘ﬂypremort
levees thus suggesting through flow during Teche=-tississippl
tine [(See Teche-Mississippl section for further discussionl.

Connecting Cypremort with its trunk stream north of
lake Fausgse Yointe presents somewhst of & probhlem as nore
veovent sedimentation in this area has masked the earlier
atream courses. “he only sugrestion that can be nmade at the
pregsent time 18 thet Bayou Sorrell forme the northern con-
tinuation of Cyprenort. This supposlition is based entirely
on cultural evidence which sBuugests that Bayou Sorrell is
the same approxinate age as Bayou Cypremort. (¥m. Melntire
hus found Foverty Point artifects along Bayou Sorrell -
personal communiocation).

Plete I (Fig. b) attempts to swwarize the available

information on Davou Cyprewort, showing its original course,
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branches, deltaic erea, snd the relative position of the
shoreline at thet time. Bavou Sorrell is tentatively cone-
sidered to be the prolongation at Cypremort north of lake
Fausse Pointe.

Refore concluding this section mentlon should he made
of the modirications affected in the levees of Bayous Cypre-
mort and Sale’ by novement &long the Filve Island faul% 2one.
As 'organ, Van Lopik, and Nichols (1953, p. 4) have pointed
out, "The presence of this fault has not been definitely
established, but is sugpested by several lines of evidence:
{1) the specific orientation of all five of the salt domes,
(2) narrowing of the natural levees of Bayou Sale’ south of
Gordy, Louisiana, and (3) narrowing of the natural levess
of Bayou Cyprenmort at the town of Cypremort, louisiana."”
Profiles 8, 9, and 10 (Pig. 19} graphically illustrate the
effect on Cypremort levees of the rolative downdropping of
the land southwest of the fault. These facts attest to the
recency of movement along this fault zone, in addltion,
other dats indicete thet the salt musses forming the eore of
the Five Islands are still rising. Velgelt (1927, p. 47)
makes the following observation (translated from the Germen),
®. . . their (the Five Islands) young uplift becomes docu~
nented by the fact that the rook salt, in splte of the moist
climete, comes up nine neters above the present surface.”

Weigelt'e observation in regard to the effect of clinate on
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the salt is well founded for there can be Little doubt that
ander arid conditions the ¥Five Island would give rise to
phenomenal sault mountalins and glacliers such as are found in
Irvan today. Thus, the truncation of the levees of Bayous
Cypremort and Sale®, and the elevation of pure salt about
twalve Teet {Veigelt's nine meter flgure is slightly high)
above the present surface, in the moist climate of Louisiana,
gertainly attests to the recency of aotivity along this

trend.,

Bavou Teche and Vermilion

The reglome most important artery of travel during
the early deys was the well-known Bayou Teche., Thus, the
logloal early habitation sites were on the levees of this
bayou, and consequently, by 180U nost of the land flanking
Bayou Teche had been @urvay&d.zg

Indeed, the importance of water navigation in the
settlement of the reglon ocunuot be overemphusized, and it is
not surprising that the sarly descriptions of the area

focused along Bayous Peche and Vermilion. The fact that

early navigation along these sireams was not ideal is polinted

22 suyrveyor's plates, surveyed about 180U and now on
file at the Louisiana OState University Dopartment of Archives
and Menuseripts, of the present Arnaudville region show the
width of Bayou Teche as 175 feet. A maximum estimate of its
width today is approximavely 125 feet. Bayou Fusilier is
shown s approximately 13U feet in width, indicsted it wag
functioning as a distributary of the Teche, a position it
fulfills today only during extreme floods.
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out by Sibley (1803, p. 50) who stutes:

There is likewise & small comsting trade bestween the
Atacapas and Opslousas, und Hew Orleans, by way of the
Balize, which would inorease, if there was any sencourage«
ment given by the goveranment, Lo clear away a few ob-
structions, chiefly caused by fallen timber, in the small
rivers asnd oreeks leading to then.

Later works by Hobin (1807), Darby (1818), Cathoaert
(1819), Flint (1832), Dunean (1850), Brent and Hebert {1856,
Hilgard (1873 and 1884), Hoffman {1881), Collins (1881),
Perrin (1891), wuinn (1896), Lipsey (1918), Cline {1927),
combined with the recent ieports of the Chief of bugineers,
U, S. Army, allows a falrly complete pioture to he drawn of
the Bayou Teche und Vermillon history, during the last 150
years. Such a review of the literature gives rise to the
following observations: (1) Bayou Teche js but the spectrs
of a former, greater stream; (2) were it not for man’s in-
tervention, the present chunnel of Bayou Teche would be iu
an advanced state of deterioration; {3) two distinct sets of
patural levees flank Bayou Teche; und (4) the Vermilion
wiver functioned as a distributery of Bayou Teche untll
fairly recent time, and stlll serves in this capacity at eX-
treme flood stage.

Recent gesologic investigutions have rended to confirm
the above mentioned observations. lowe and Moresi (1931 and
1933, p. 31) states

At the present time Bayou Teche is u comparatlively
small stresm imprisoned between glgantic natural levees.
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%e have already noted that these levees are comparable in
slze to those of the present day Mississippi River. It
appears evident that a stream the size of the present
Bayou Teche could not have formed such levees. tor does
it a, pear possible that they could have been formed by
the Red ikiver for they are composed of material quite
distinct from that oarried by the Red iiver. 4t 18 now
reasonebly well kuown that the course of Bayou Toche was
occupled by Red itlver within the past thousand years.

The record of this occcupstion appears in the narrow sirip
of typical Red iiver sediment which flanks Bayou Teche
within the levess themselves. That Hed iiver was a much
spaller stresw than the one which formed the great levees
fianking Bayou Teche is clearly shown by the fact that
the Red kiver sediment does not reach to the top of the
levees and is not found on the outside of the levees
except where distributaries such as Cataboula Coulee or
Bayou FTuselier occur., The sudden appearance of the

great levees of Bayou Teche rieing out of the swamps of
the delta in 5t. Landry Parish show that they are bub
remnente of & much more extensive natural levee systen.
The present Bayou Teche nmey be considered a sort of
ralict strean. . o

Russell (1939, p. 1208) concludes:

o o o TFrom meander patterans it is easy to identify
the course followed by Bayous ¥Wauksha, Courtableau, and
Teche a8 an abandoned YMississlppi Kiver channel. it is
also apparent that the course followed by Bayous Bouef,
Courtableau, Carron, and Mariecroquant belongs %O -
another stream. Thut this atream is Hed Hiver may be
demonstrated readily by trescing Bayou Boeufl continuously
upstream to the vicinity of Alexapndria, where it Jolins
the existing led River channel., In the field, the con-
trast 18 striking between the gray sedimenis of the old
Mississippi levees and the bright red levess of the Hed.
The line of Hed Hiver levees extending down Bayou Boeuf
may be traced without interruption to a position between
Mississippl levees along Bayou Teche. . .

Fisk {1944 ) opines that the Teche segment was first
oecupied by the Mississippl Hiver following J time (see Fig.
18b) and that the pilot chanmel of this newly diverted

Mississippi was probably the channel of the combined hed and

Arkansas river, wiioh were flowing to the Gulf in independent
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courses along the western valley wall., Fisk {1944) also
believes thut during stege 4 the Mississi,pl abandoned the
Teche channel leaving the combined Hed and Arkanses in oc=~
oupancy., The Arkansas soon left the Teche and rejoined the
Mississippi, and by stage seven the led no loager flowed
within the Teche-iississippl course.

¥igld evidence su;ports the above mentioned hypothe-
sis. Figure 19a shows the relationship of the Teche-
Missiselippl and ied levees to the Frairie surface. hote
thet the two sets of levees are readily discernible. Fur-
thermore, at some locations © third set of parrow levees,
those of the present Bayou Teche, can be found inside the
Red Hiver levees Planking the present strean. The cultural
evidence presented by MeIntire (1934, po 77) indicates that
the Teche-Mississinpl ocourse was abandoned by the river
prior to Marksville time and that the Red occupled the Teche
course during vhe Marksville period. These deta agree with
Pisik's interpretation (Fig. 18bj.

Borings in the areea between Ghe Teche-Missiseippl and
Red levees flanking Bayou Teche suggest that the abandonment
of the Teche courss by the river was a relatively slow pro-
cess as there is no abrupt chonge in sediment color, but
rather a gradual transition to the aluost pure red colorae
tion of the Hed levees,

Field evidence elso supports the prenise that the
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Vernmilion River fuinctioned ug a distributary of the Teche-
Red, in fact, of the Teche-tississi, pi. From lafayette &le-
most to Vermilion Bay the Vermailion Hiver follows the aban-
doned channel of a Fleistocene Mississippi River (Fig. 16).
The presence of this confinlng trough made it possible for
the Vermilion to traverse a band of Prairie upland approii-
mately thirty miles in width and explains the absence of
well developed natural levees slong portions of its channel
gouth of lafaystte. From its juuction with Bayou Taeche
(Fig. 25) the stream truces a serpentine path, controlled
primarily by relict meander soars of early Teche-hisslissippl
courses, until it enters the Irairle Terrace at lafayette.
Yortions of these early Teche-Misslissippl courses are easily
discernible on merial photographs. & few traces of the Hed-
Arkangas meander belt are &lso distinguishable on aerial
photographs as meander scars, and cuspate indentations in
the Prairie escarpment. These features sre of a gize nob
comparable with similer forms assoclated with the Teche-
Wississippl.

Fisk (1944, Plate 15) indicates that Bayou Vermilion
functioned as & stage 3 distributary of the Teche-iissis-
sippi. Furthermore, in the text Fisk (194k, p. L42) ob=
serves, “The Vermilion liiver at lLafayette, La,, probably
served as & distributery of the kississippi for the irast

time during this stage (Stage 1)." Reconnaissance field
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work, plus careful exunination of asrial photographs, of the
comylex region betwesen lafayctle and Arnavdville enables the
present writer to corroborste, to some extent, Fisk's views
and present a more detailed plcture of the evolution of the
Upper Vermilion Rliver,

In all probability local rainfell dreinage maintained
a stream within the gulfward portion of the Fleistocene
meander scers, southwest of Lufayette (Figs. 2 and 16}, long
baefore the Teche-hississippi Tlowed into the lafavette~
Arpaudville regiou. Slight headward erosion by this stream
probably touk place; however, it did not, subsequently, tap
the Teche-ississipri dralnage system through this proocess
alone. Crevassing of the Teche-Missiasippl levees was also
necessary. This crevassing possibly peeurred during Stage
A (Pig. 35)923 but more probably during Stage B, thus giving
rise to the ancestral Vermilion kiver whose course ie indi-
cated by the dashed line. The upper course of the present
Bayou Vermilion, betwsen Bayou Fusilier and lafayattie,
existed as a backswamp tributery stream during Stags B. The

upper portion of Bayou Yermilion first received flow from

23 stoges L and C depicted in Figure 25 do not cor-
respond exactly to Fisk's ustages 1 and 2 as shown on Flate
15, Sheet & (Fisk, 19441, therefore, Fisk's terminology was
not used. Nevertlieless, in & genseral sense dtages A, B,
and C may be considersd to approximate Stages 1, 2, and 3
of Fisk's chronology.
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the Teche-iiississiopi during Ltage C. During this stage a
crevasse occurred in the Teche-#iosissinpl levess near the
present Teche-Fusilier Junctlon, pouring water into an
earlier (Stage A) Teche=-Mississippi meander scar (Fig. 25).
However, the waters breached the confines of the old scar
and merged with the buckswamp drainage system, thus enabling
a typical short-lived crevasse chasunel to develop into a
more permanent distributary stre&m.

It is interesting to note that the levees along Bayou
Fusilier, near its junction with the Teche, are of the same
height as those of the Teche-iigsissippl, thus making 1t
obvious that, even though most of the levee material found
along the Vermilion is reddish in color, the Vermilion was
formed previous to the abandonment of the Teche course by
the Mississippi. Thus, the Vermilion has functioned as a
distributary of the Teche-iississippl, Teohe-Hed, and, until
le8s than 200 years ago, Bayou Teche. Consequently, the
sediment loud cerried by this stream has been subject to
great variations during its very sarly history, a point that
should be borne in mind when discussing sedimentation near
its former mouth {S3ee section on shoreline changes and
cheniers).

Trocing the former chennel south of the present mouth
i8 not an easy task. As previously mentioned, throughout its

central ssction the river is controlled by s Pleistoocene
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¥ississippi meander pattern (Fig. 16)., An effort, tharafnraQ
wis made to trace this mesider patiern southward from the
peint where it disevuperas beneath the Hecent sediments.
Acourate sontouring of the highly irregular, buried ¥Yleisto-
cene surface with & limitved number of borinzs is almost im-
possible. Nevertheless, after plotting over 10U bore holes,
from various sources, and carefully studying merial photo-
graphs of the region, an atvenpt was nude Co contour the
marsh-venesred Pleistocene swrface and to establish the
southern extention of the Vermilion channel (Fig. 26)»2&

The data indicate that the Vermilion River leaves the
Fleistocene meander belt in the vicinity of the Intracoastal
Canal and follows & more southwesterly course (Fig. 16).
The trough in the Tleistocene surface (Fig. 26}, along this
former course, was undoubtedly formed in part by Vernmilion
Rhiver scour. [lowever, a depression of some sort, which
controlled the course of the stream, was probably in exis~
tence previously.

The southern continuation of the Vermilion River

(Flate I, Fig. ¢ and Fig, 26) has been established on the

2 The contours shown in this figure are, in many
cages, open to question; however, the rigure is based on more
information than any cther previously published contour map
of the arsa. The existence of the -5 trending trough, he-
tween Vernilion Bay and Belle Isle, seems definitely estab-
lished. The prolongation of this trough to the southwest is
very conjectural. Bore holes put down by Ldwerd Urton near
the mouth of Hollover Bayou, in Cameron rarish, indicete a
T leistocene valley which could poesibly be the continuation
of this trough.
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basis of several factors. DBird Islsud, which was completely
renoved by dredging about ten years ago, formerly was
located about one-half mile off the present mouth of the
river in Vermilion Bay. This island, which wes originally a
high area situated on the left bank of the river, consisted
of midden material (primerily shell) in which much Indianm
pottery was found. Closely spaced bore holes along the eX-
tension of land, leading to dud Toint {Fig. 26), opposite
the mouth of the river reveal thst the channel did not ex-
tend southeastward into this regiloun. Yo the south it is
noted that the Belle Isle Bayou-Belle Isle lake-Une Mlle
Bavou patlern is cortainly not typical of marshland drainage
(Pig. 2), but rather is more closely allied to that of the
Vermilion River. In additlon, bore holes indicute the pre-
sence of a trough cut in the Pleistocune surface trending
g% from the northern entraunce to Tearmar leke., Hence, it
seems reasonable to assume that the Vermilion followed this
trend to the MW corner of Belle Isle.

At the time of the first Teche-Migsissippl flow down
the Vermilion the shoreline probably paralleled the Back
Ridge~-Belle Isle-Chenier au Tigre trend to the north and
northeast {(Flate I, Fig. ¢). The s8iresm erratically pro-
graded across the shallow embayment, bounded by the above
mentioned shoreline, and possible traces of its chunnel can

be found on serial photographs runuing to the west of Belle
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Isle, Sediment discharge in this area probably provided the
material that subsequently, through shoreline retreat, formed
Belle Isle. {(Shoreline chianges are discussed in the follow-
ing section.)

However, the Vermilion Hiver, south of Abbeville,
never carried a large percentage of Tecohe-bississippi flow.
Eyidence of this fact is obvious from the absence of well
developed levees nesr the present mouth of the stream, and
the lack of any extensive delta near its original distal
end (Belle Isle region--Plute I, ¥ige, o and d). There is a
definite possibility that the greatest portion of the Ver-
milion flow followed the other set of Vleistocene lissis-
sippl meandsy scars (¥lave I, Fig. ¢ and Fig. 16}, south~
westward from Abbsvills. The neandsrs are truncated by the
northeastern shorsline of ‘“White Leske; however, the trend,
now marsh covered, probably continues to the southwest of
the lake. The aligument of the chenlers, southeast and west
of White Lake (’ig. 16), indicutes that during the time of
their formmtion a V" shaped extension of land protruded
into the Gulf from the southwest corner of the present lake,
This extension was destroyed during the period of shoreline
retreat which resulted in the formatlon of lecan Island
(Front Ridge) (Fig. 2). Although the writer has completed
very little field work in this srea, he feels that physio-

graphic evidence sugpests the existence of a fairly important
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stream, flowing southwestward from the generael vicinity of
Abbeville to the Culf, during a portion of the early Vere
milion history (Plate I, Pig. ¢).

Ag previcusly mentioned Bayous Cypremort and Sale’
also functioned as distributaries of the Teche-Mississippi.
“hen the combined Red-Arkansas Hiver first flowed intc the
ares, paralleling the western wall of the existing Missis-
sippl Alluvial Vull@y,25 its path was barred by the previ-
ously formed levee ridges of Cypremort and Seale’. Although
Bayou Cypremort was & relatively winor stream, its levees,
formed subsequent to those of Sale® and thus less affected
by subsidence, probably formed the main obstacle to Hed-
Arkansas flow. Viater was impounded to the northwest of this
ridge snd subsequently breached it within & short perjod of
tine. The existing western velley wall had a funneling ef-
fect on the drainage of the region and thus aided, by ocon-
centrating water unear the intersection of its trend with the
Cypremort levees, the breaching process. The slightly de=-
teriorated channel of Bayou Cypremort wes undoubtedly ooccu-

pied by a distributary stream at this time. When the

25 The valley "wall® at this time (Plate I, Figs.
a and b) consisted of a series of Prairie Terrace promon-
toriss projecting into the "sea” of Recent alluvium. The
embayments, flanking the promontories, represented the
headward portions of the troughs which were created during
the late .isconsin glaciation {(Fig. l5a), when sea level
wes lowered by approximately 400 feet,
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rupbture was completed the stresm continued southeastward
atill flanking the western valley wall, which, in this sec-
tion, had very little surficial expression. The older, more
subsided petural levee ridge of the Bayou Sale'’ system pre-
sented & lesser obstacle than that of Bayou Cyprenort.
Breaching rapidly occurred and the youngest (least deterior-
ated) channel of the Bayou 3Sale' system (Flate I, Fig. a,
gourse 3) was occupied, in part, by a distributary stream.

Subsequently the Mississi pil diverted into the area;
cocupying the Red-Arkensas course and, through lateral
plenation, forming the present western wall of the flssis-
sippl Alluvial Valley. Bayou Cypremort served as & dig-
tributary for & short time, however, s the angle of diver-
gence from the main stresn was alnost 90"‘92é it wes rapidly
gealed off. The Sale' distributery diverged at & more
favorable angle and it is obvious from the sccretion pattern

found in the region (Fig. 21) thut the stream, although

sealed off befors the Hed River ooccupied the Teche @oura®927

26 Russell {1936, pp. 95-97 and 103) has shown the
validity of the oconcept that large angles of diversion re-
sult in rapid sealing off of a distributary; whereas, low
angle diversion channels tend to be meintained.

27 several bore holes put down at various places along
Bayou Sale' and Cypremort failed to reveal any red sediment,
thus suggesting that by the time the Techo channel was oocu-
pled by the Hed these streams were not receiving uninter-
rupted flow. with the exnception of the Vermilion River, this
atatement can be applied to all the Teoche-lilssissippl shown
on Flate I (Fig. ¢).
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received flow for & considerable length of tims.

Other distributaries (Plate I, Fig. o) of the Teche-
Wississippi are found in the reglon. The course running due
south fronm lew Iberias wes recognized, on the basis of soll
types, by Mann and Kolbe (1912) and later mentioned by Howe
and Moresi (1931). Borings along the Intracoastal Canal &t
points seemingly on the trend of the distributary, as deter-
mined by an examination of aerial photographs, failed to
encounter levee material. However, the borings are relae-
tively widely spoced and the writer camnot irrevoocably state
that a stream of some magnitude did not flow through this
region. The course trending south from Franklin (Plate I,
Pig, ©) is the remnant of & falrly large distributary es
indicated by the size of the levee ridge.

In oonolusion, the dsta presented on the preceding
pages suggeBt the following post Sﬂl@'ueyprémort sequence of
events, Subseqguent to reduction in flow, caused by & re-
directing of Mississippi flow to the eastward, and partial
dsterioration of the Uale’, and, to & lesser extent, Cypre-
mort channels, the combined Arkansas and Hed Hivers diverted
into this area along the existing western wall of the Mis-
siseippl Alluvial Valley. At this polnt Sale' and Cypremort
probably functioned as tidal streams. The funneling effect
of the valley wall aided in breaching the levee ridges of

Cypremort and Szle®. The channels of Cypremort and Sale'
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were probably both ooccupled by distributary streams at this
time. Lster the Mississi,pil diverted into the region and
occupied the channel previously established by the Red-
Arkansas. The Vermilion distributary was oreated and Bayous
Cypremort and Uale® served in a similar capacity. Over-
topoing of the banks led to the formetion of the sizeable
nagural levees which are so apparent today, Gradually, howe
ever, the river was diverted from the Teche course, leaving
the Red, trapped between oversized levees, in possession of
the channel crested by the Mississippi. The RHed kiver, in
turn, flanked itself with levees &und sent & red finger of
sinilar material gulfward along the Vermilion. OSubsequently,
the Red too relinquished the channel and today the humble
RBayou Teche flows between the double set of natural levees,

to the Lower Atchafalaya Rlver.



SHORELINE FLUCTUATIONS AND THEIR SIGMNIFICANCE AS
INDICATED BY THE CHENILRS OF VERMILIONW YPARISH

The arcuate series of stranded beach ridges and
cheniers found in the coestal marshlands of Vermilion Farish
received little mention in the serly literature. However,
an article appearing in De Bow's Heview (Vol, 8, 1850, p.
95) desoribes Chenier au Tigre as ", . . a strip of high
land, between three or four miles loug, and from one and a
nalf acre to three-quarters of a mile wide, thrown up on the
marzin of the Gulf of Hexico."

Hilgard (1884, p. 162) observes:

e » o Cultivated truocte are oun Yecan Island, a sinu-
ous ridre in the marsh, about seven miles from the beach.
This is densely timbered with pecun trees, and, besides
the nuts of this tree, has produced sea-island cotton,
slso cane, and tropical fruits in abundance, the soil
peing a rich black loan of great depth. . . retite
cheniere Island {(Chenier au Tigre), on the coast east of
Peocan Island, is similer in its character and production,

Perrin (1891, p. 247) makes this corment on the ocul-
tural level attained by the residents of Yecan Island, "It
js inhabited by hogs, cattle and people, and it is sald that
the latter know little more than the apnimals with which they
live.”

The importance of the firm, well drained, chenliers as
hebitation sites in Lhe marsh is obvious., Geologliocally
gpeaking the cheniers are squa:ly important. Their significence

139
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is aptly sunmarized by Russell (1935, p. 54) who states:

The coastal marshes originated during periods when
the Miselissippl Hiver discharged west of its existing
mouth . Teriods of eastward discharge occurred at times
and allowed the shore to retreat. DBeachss were formed
under such conditions. VWhen westward discharge again
ccourrsd the goast advanced into the Gulf leaving the
nost recent beach stranded inlend, becoming a chenier,
Subsidence, due to the increasing weipght of the Missis-
sippl Delta, oceourred throughout the whole history of
marsh growth and is still in progress. The highest
cheniers and least flooded marsh are neareat the existe
ing coust for the reason that the marsh there is youung-
est and here suffered least submergence.

Consegquently, each chenier marks a period of coastal
retreat between two periods of sdvance. This process is
operative today along the coust of Vermilion Parish. Due to
inoreasing discharge and sediment currving capacity of the
Atohafelays Hiver & growing area of szcotive sedimentation has
been established approximately 125 wiles westward of the pre-
sent ¥isaissippl mouth. Thieg Influx of sediment has accele
rated the formation of mudflats along the Yermilion Farish
coast, Stranding the present beaches, and thus creating new
cheniers.

Although the sbove nentioned process adequately ex-
plains the major chenisr systems, other more losal ohanges
in sedimentation undoubtedly were important in forming the
smaller chenier groups. For exsmple, stranded ridges ocour
near the mouths of formerly estuarine stresms such as the
Caloaaieu and Sabine itivers in Cameron Parish. The arrange=

ment of these river mouth cheniers, divergent toward the



141
river and convergent along the coast away Irom the mouth,
indicates that their formetion was dependent upon fluctuae
tions in local conditions and not controlled by shiftas of
the Mississippi mouth. It is interesting to note that simi-
lar river mouth chenlers found in Surinan epparently diverge
away from the river nmouth (Brouwer, 1953), thus resembling
srtremely large rilver mouth spits. The difference can proba-
bly be explained by & more powerful longshore current along
the Surinam coast:; in any event, further study will result
in many interesting comparisons betwesn the cheniera of
Southwest Loulisiana and Surinan.

local conditions modify the shape of the beaches and
hence, the resulting chenlers. Ususlly the typlcal chenler
exhibits a relatively steep gulfward slope and a gentle
landward inclination (¥ig. 27a, Frofile A); likewise, modern
beaches, open to direot attack of the Gulf waves, display
the same slope relationships (Fig. 27a, Profile B)., How-
ever, smaller present-day beaches flanking shallow embay-
mente protected from direct wave attack by coastal configura-
tion or a favorable srrangenment of offshore reefs exhibit
gentle gulfward slopes and relatively steep landward slopes
{Fig. 27a, Profile C). The concentrioc arrangement of a
series of cheniers (Pecan Island-Belle Isle-Chenier au
Tigre) found in Vermillion Farish (Fig. 2) suggests that they

were formed flanking a protected embayment. IT thils is
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true, most of the chenlers of this series should exhibit a
gently sloping gulfward surface. (This generalization ap-
plies only to the concentrically arranged cheniers and ex-
cludes such forms &8s Front Hidge of recan Island and the
B-W trepnding portion of Cheuler au Tigre.) The easternmost
ridges of both Chenier au Tigre and ¥ront Hidge (Fig. 27a,
Frofile D) display gently sloping gulfward faces and rela-
tively steep landward slopes, DPelle Isle presents an almost
syametrical cross sectlion, having gentle gulfward end land-
word slopes (Fig. 27b).

Cheniers of thies typs probably represent minor shore-
line fluctuations in protected embayments; whereas, the
steeply-gullward-sloping variety denote a major retreat of
the gulf shoreline. The above statement is, of course, a
generalization: however, it seems to be valid in this par-
ticular comstal area and leads the writer to believe that
only two chenlier trends (¥Front lidge and the i~V ridge of
Chenier au Tigre) ocan be definitely correlated with shifts
of the active delte of the Mississippri River.

Figure 29a end b sumnurizes the effects of the river
sequences proposed by ielntire (1954) and Fisk (1944 ) on the
coastline of Vermilion Parish. The relative position of the
acbive delta with respect to the 90° W meridian of loangitude
has besen noted for each river course. lMNost of the former

deltas fall, in their entirety, elther west or east of this
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90% meridien, thus making it & convenient, though arbitrary,
dividing line. Ancient rivers with outlet® to the west of
this line undoubtedly gave rise to mudflat and nmarsh forma-
tion, thus creating stranded beaches or cheniers along the
Vermilion larish coast; whereas, rivers debouching to the
east, led to beach formation, through shoreline retreat,
along the coast of this parish. An exception to the ahove
statemsnt is found in the present Balize delts which pro-
jects southward far enough to allow portions of its dgis-~
charged sediment to reach Vermilion Farish by utilizing the
westerly currents. It should also be noted, that the anount
of sediment discharged into the Gulf through the Grand
River-Belle River channels, which breached the Teche ridpe,
was probably small. Nevertheless, thle material reached the
Gulrf westward of the 90° VW meridian of longitude.

The mejor eastward deltaic shift in ¥isk®s chrono-
logy {Fig. 29b) occurred when the river diverted from its
lafourche courss to the Metarle ochanpnel. It is thus loglcal
to assume that the major shoreline retreat, represented by
Front Ridge in Vermilion tarish, began, according to Fisk,
after the river left 1ts Lafourche course, and continued
during the time the Metarie, La Loutre, and River aux Chenes
channels were occupied. Subsequent to the formation of Front
nidge, & very slight shoreline advance possibly occurred in

Vermilion Parish with the occupation of the Barataria delta;
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however, the following shift to the Bavou Chenlier course
probably cancelled this advance. Next the formation of the
Balize subdelta advanoced the shoreline of the parish Gulf-
ward for a slight distence. Thus 1t appears thut if Fisk's
chronology is used the present shoreline of Vermllion FParish
could not possibly be located rnore than a mile or two gulfe-
ward from Front Ridge. However, at the presgnt time, the
distance from Front liidge to the Culf is six to seven miles,

In addition, the pottery found in the Indian earth
mounds located on Front itldge indicates that the chenler was
formed, and inhabited, by Coles Creek (850-1200 A, D.) time
(Melntire, 1954). Using Fisk's eh&onalagy this situation is
impossible as his postulated shift from the lafourche ocourse
to the Metarie channel did not occur until spproximately
1150 A, D. In other words, the shoreline retreat that gave
rise to the formation of Front Ridge did not commence until
the & proximate end of Coles Creek time, a supposition that
is refuted by the oultural evidence found in Vermilion
varish.

MeIntirve's supxested chronology more readlly rits
into the outline dictated by the ochenler sequence, There-
fore, the succession of courses sugrested by the present
writer (FPig. 290) is but a slightly modified and augmented
version of Melntire’s, emphasis being placed on the courses

and minor streams important to the chenler chronology of



148

Jouthwest Louilsiana. Following this proposed sequence {Fig.
29¢), the Front Ridge shoreline probably represents the re-
treat occasioned by the ahift‘af the river to the Bayou
Barataria-River aux Chenes delta and, subsequently, to the
late Ot. Bernard delta (Fig. 30). These shifts occurred
during Troyville and early Coles Creek time, The following
shift to the Lafourche iississippi course, during late Coles
Creek time, created the influx of sediment nccessary to
separate the Frout Ridge shore line from the gulf by miles
of marsh and fringing ud flats. It should be noted that
this sequence calls for initial occupation of Front didge
juring Coles Creek time, & decand borne out by the cultural
evidence. Later, with the formation of the Plaquemines sub-
delta, retreat again ocourred forming the i#-% trending ridge
of Chenler au Tigre. Inivial Indian occupation of this
ridge was during Plaqueaines time (McIntire, 1954 ), which is
in agreement with the desoribed sequence of river shifts.

Aerial photographs of the Tigre toint region reveal
that it is composed of nunerous narrow, sand-shell ridges
gseparated by strips of narsh. The ridges usuclly overlie
soft, slightly organic, blue gray clays of Tormer mudflats.
Although the dominant process operative in the Tiagre Point
region has been that of accretiou, the ridges represent

minor retreats and were probably formed during major
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“he gulfward advance slnce T'laquenines time ean,
in part, be accounted Tor through erosion of the Chenier au
Tigre ridges and the submerged shoal arsas to the sast. The
detritus of these features 1s carried to the Tigre Yoint
region by the westward directed longshore currents.

Apnother fuotor which has alded the sccretionary pro-
cesses in Vermilion rarish 1s the growth of the modern Balize
subdelta. This delta hus prograded farther southward than
any previously existlng eastern deltalc mass. Southwest
rass, which receives thirty percent of kilssissippl River
flow (Holle, 1952, p. 119), projects southwestward below
the 29¢ N parallel of latitude. As the offshore currents in
this portion of the Gulf seot to the west (U. 3. Coast Pilot,
1949, po 46), clay-sized particles discharged at Uouthwest
Tass may drift westward for hundreds of miles before
settling & distance of twenty feet {leipper, 1954; Bates,
1953, p. 21543 Seruton and Moore, 1953; Kuenen, 1950, pp.
253=254), A portion of the clay-sized material is, of
course, flocculated and deposited near Uputhwest Fass; how-
aver, there cen be little doubt thut, owing to the positlon
of the discharge area and the offshore currents, some of

this material is trunsported westward for great distances.

28 150al inhabitants state that M. O, ridre, now lo-
cated several hupndred feet inland from the present shoreline,
was formed, in its entirety, by the hurricane of August,

1915,
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Pigure 31 shows that although accretion is dominant
ju the Tigre Foint area the shoreline isg retreating to the
sast and west. The retreat is especially rapid farther
west in Cameron Purish. As previously pointed out both the
longshore and offshore currents transport material westward,
however, the apparent concentrating of sediment in the Tigre
»nint ares is rather difficult to explain. The witer be-
1isves that this concentration is dependent upon the bottom
configuration of the gulf. Depth contours swing abruptly
shoreward neay Chenier au Tigre and thus outline the west-
ern 1limit of the extensive shoal areas which exist to the
east (Fig. 2). Previous to the recent influx of sediment
from the Atchafalave Bay region the shoal areus and their
flanking shorelines were devold of & flne sediment cover,
m™his condition sugsests that the sediment-laden offshore
currents from the Mississippl delte reglon rprobadbly parallel
the gulfward border of the shoals. Currents rounding the
soubhwestern extremity of the shoul areas possibly set up a
clock-wise eddy in thie region which would aid in sediment
concentration. In additlon, westward directed currents
erossing the shoals would tend to deposit suspended sediment
pear obstruobions to flow such a8 oyster reefs, and in the
relatively deep, veloeity diminishing, water of the Chenier
au Tigre reglion. The continuing enlargement of the Atchafa-

laya HRiver and the opening of the Wax lake Cutoff hes given
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rise to the imrlux of sediment thut has greatly accelerated
coastal advance along the Marsh Island snd Vermilion larish
shore. Coastal advence in the Tigre Point region since 1927
has been almost four times &8 rapid as during the preceding
89 vears {(Morgan, Vam Loplk, and Nickols, 1953, p. 8).

Wave refraction undoubtedly plays an important part
in concentrating sediment in the Tigre Yoiut region; however,
detalled informetion for this area is not aveilabdble. HNever-
theless, it 1s obvious that the traunsporting power of southe
erly waves is dissipated near the Gulfward edge of the
shoals, and the Tiret localivy, in this region, where waves
from this direction could transport mamterial to within &
short distance of the shoreline is near Chenler au Tigre.

The preceding pages have cealt primarily with the
post-Front Ridge shorelines. In the following discussion of
the older cheniers, it is apparent that thelr correlation
with shifts of the Mississippl deltas is not as certain as
in the case of the younger ridges. lowever, any apnpalysis
of the pre-Front Ridge cheniers should teke into acopunt the
following facts:

(1) The older shoreline ridges are usually composed
primarily of oyster shell.

(2) Tehefuncte pottery is found on the ridges pro-
jecting norsheastward Irom Back Ridge.

(3) Belle Isle, an abnormally large beach deposit,
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is composed primarily of silt and sand; not decomposed shell
sueh as usvally constitutes the nesarby ridges.

The writer believes the tentative sarly shoreline
uistory outlined below is in keeping with the known facts.

The gulfward concavity exhibited by the sarly shore-
1ines of Vermilion Parish is probably due to tho presence of
the Bayou Cypremort-Sale’ deltas to the south and southeast
and the relative "high" of the flelstocens meander bslt to
the west (Plate I, Fig. b and Fig. 16). This reglon, there-
fore, possibly originated as & shallow delta flank depres-
sion flanked by numerous oyster reefs., Subsequent influx of
sediment during the occupation of the Techeiississippl
oourse led to a spasmodic shoreline advance, murked by minor
retreats. The fluctuations in this advance were probably
due to the changes in water volume and sediment load of the
Teche-Vermilion, which during this time probaubly discharged
near the present site of Belle Isle. (The early history of
the Vermilion Hiver, outlined in the Teche-Mississippi sec-
tion--Fig. 25, certainly seems to lndicate that great
changes in the water volume snd sediment load of the stream
did occur.) Concentration of sediment et this point also
helps to explain the silt-sand composition of Belle Isle.

With the shift of the Mississippi %o the Early 8t.
Bernard delta, shoreline retreat prevailed in Vermilion Fare

ish, possibly giving rise to the formation of Baok Hidge.
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m™his would sllow the apparently trunceted ridees projecting
northeastward from the island to be ocoupled by Indians
during sarly Tohefwicte time. A portion of the sediment
which produced the coastal advance from Back Ridge to south
of the present location of Front Kidge was probably brought
into the areu by the Hed-Vermilion {fLlowing in the Teche-
Vermilion cheénnel). Additional sediment was supplied to the
westward moving longshore current by Grand River-Belle kiver
sutlets and the destruction of pre-existing deltas looated
to the cast of Vermilion Yarish. The following river shifts
to the Bayou Barataeria-iiver eux Chenes und late 3t. Bernard
deltes led to shoreliune retreat and the formation of Front
Ridge. These latter, and subsequent, shifts have already
been discussed snd correlated, with a greater degree of oer-
tainty, with the chenier sequence found in Vermilion rarish,

The informatiom presented in this section ls sum-

marized in Fart ¢ of Figure 29 and Figurs 30,



MODERN CONDITIONS AND THENDS IN CENTRAL COASTAL LOULSIANA

Deposition is the dominent process operative today in
contral coestal Louisiana., sven though shoreline retreat is
active &long some of the bay shores, these water bodlies are
slowly being filled with sediment brought into the ares, for
the most part, from the esast. The coustal advancse presently
cocurring along the gulf shore of Vermiliom Tarish and the
filling of the Atchafalaya Baelin have been briefly nentioned
previously. The recent reports of Fisk {1952) and Morgan,
Van Lopik, and ifichols (1953) deal primarily with the sedi-
mentation cocurring in these two areas. The writer feels
that the conclusions put Torsh in the above mentlioned publi-
sations present an adequate, conclse picture of the present
conditione and trends in central coastal louisiana, These

conclusions are reproduced below,

Pisk (1952, pp. 1L0=142):

The Atchafalaya distributary is following a develop=-
mental pattern cheracteristic of former Mississippl
River diversions esch of which within an estimated 100-
year period captured the entire flow of the master
stream. Now that & chamnel capable of carrying low-
water flow has been established asud enlargement has be-
gun, no natural processes are known whioch in the oase of
the Atchafslava might prevent further enlargement and
eventual diversion of the entire Mississippi flow.

The Atchafalaya at the present time is in its inter-
mediate stage of diversion. Hugineering studies show
that approximately twenty-five per ceunt of the water of
the Mississippi is being Giverted. The present study

156
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nas shown thet @ oriticul stage is to be expected atl

some time before 11ty perceant of the flow is diverted.
Following this oritical stage, closure of the dississippi
River below 0ld River will be rapid and diversion will

be relatively uncontrollable. & conservatlve maximum
estimete a8 to when the critical stage will occur is
based on bthe time of forty percent diversion. Trends
established by present measurable rates of Atchafalaya
developuent are as follows:

a. The trend established by the percentage of total
annual flow diverted from the Mississippi through
01d Hiver shows that forty percent of the Misslis-
sippl flow will be diverted by 1971,

b. Trends based on the time when the channel of Old
hiver and the upper Atchafalays River will have
sufficient oross-sectional area to accent forty
percent of the flow of the Missiaslppl, bracket
the time between 1965=75,

c. Trends based on the rate of filling of Grand lake
and the establishment of & channel from the head
of the Atchafalaya distributary to its mouth in
Atchafalaye Bay, show that this eondition can be
expected between 1970-75.

d. Trends based on the rate of bank migration and
channel enlargement &t the point of diversion
indieate that a eritical stage of diversion will be
reached in 1970.

It is concluded, therefore, that under normal condi-
tions of development the diversion will have reached a
oritical stage between the years 1965-75.

Paetors which will accelerate the diversilonary pro-
cess are the rrequenocy of floods or sustalned high-water
flows through the distributary, contlinued dredging in
the lower Atchafalaya Basin, and a eritical atage of
development ooccurring before the time of forty percent
diversion. In counection with this last factor, auy
sudden inocrease in deterioration of the Mississippl
channel lmmedimtely below the polnt of diversion should
be interpreted as merking the begluning of the critical
stage.

Morgan, Van Lopik, aud Nichols (1953, p. 34):

Deposition of fine olay or "mud” has ocourred along
the western Louisiana coast for a distance of about
£ifty miles during the last flve years. The fine clay
in places hes forped rather broad mudflats seaward from
811t and shell beaches., The mudflats are underlain by
soft clay and silt deposiis which vary to a maximum of
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some slx feet. In some pleces the mudflats consist of
very uniform, fine-grained olay, while in others there
are thin silt partings in the mud deposits. The soft,
oozy mud in some places overlles eroded, firm, marsh
clays and in other places sllly beach materials,
localized mud concentration, in the form of flats,
is normally a @low process but is often acocelerated by
southerly storm winds. If the mudflats are not removed

by subsequent storms, vegetatlion soon alters the barren
flats into coastal marsh. One growing season will often
gonvert large areus to oyster gruss marsh. The Tine-
grained mud seems to be extending itself graduaslly in a
westerly direotion and at present is virtually continu-
ous as far west as the mouth of Rollover Bayou. # few
{solated patches of mud flank the beach even farther to
the west,

"he material forming the mudflats is Hississippl
River sediment which is being carried to the Gulf by the
Atchafalaya River distributary of the dlssissippl Hiver
gystem., The Atchafalaya hes incressed its proportion of
gotal Mississippl kHiver flow appreciably during the last
five to ten years. The Atchafalaya River discharges its
waters and sediment into large shallow lakes (Orand lLake
and Six-#ile Lake) which serve as settling basins, at
least for the coarser partiocles. PFine-grained nuds re-
main in suspension and are carried into Atchafalaye Bay
by the Lower Atohafalaya Kiver &nd the arvifioially cone
structed Wax Lake outlet. Most of the mud remains in
suspension until carried beyond the limits of the essen-
tially fresh-water bay., Unce beyond the limits of the
bay the fine nuds are carrled westward along the coast
by prevailing longshore ourrents. This process is re-
sulting in the stranding of old silt and shell beaches
behind a zone of newly-developing mudflat marsh.

If the ississip;.l is allowed to divert into the
Atchafaluya chennel, obviously great changes would occur in
the coastal area of central Louisiana. Lvents such as the

complete £illing of Grand and Uix-iile lakes, greab enlarge-
ment in the width of the Atchafalaya lifver, ths building of

an ever-expanding delta in the present Atchafalaya Bay

region, and rapid cosstal advance in the western parishes

would certainiy take place. Hevolutionary as these changes
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seem, similar modirfications have taken place many times in
the Recent history of coastal louislaps and merely represent

an acceleration or shift of processes now operative.



POSOIBLE EFFLCTS OF HODEHN Bha LEVEL
RISKE OM COABTAL LOULGIANA

In the light of data presented by Marmer (1948, 1952)
there seems to be justification in assuming that a rise of
sea level, at least along the coaste of the United Dtates,
is taking vlace et the present time. In his discussion of
the Gulf Coust area iarmer {1952, p. 67) states:

For Galveston the results are especially interssting
since & continuous series of forty yvears is available.
During this time sea level has changed by almost exaoctly
one root, but the results clearly indicate & change in
rate of rise between 1937 and 1938. From 1909 to 1937
the rise was at & rate of about 0.015 foot per year,
while since that year the rise 18 at the rate of about
0.05 foot per year or more than three times the previous
rate.

A rapid accsleration of rise since the 1930's is also
noted along the Atlantic and, to a lesser degree, racific
coasts. It is extremely doubtful that this acceleratlon has
been caused by a recent pronounced inorease in reglonal sub-
sidence, therefore, the movement must be accepted, in part,
as o definite indication of & revent rise in sea level.

Kumerous glacial geologists have also presented in-
rormation indicating recent shrinkage of glaclial volume,
due to a general warming of the climate, thus, dictating a
rise in sea level. Matthes (1945, p. 231) states:

o o o 0Ot only has glacier shrinkege been general

in both Hemispheres during the lust ninety years, but
even some of the lesser variations during that period
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have synchronized rather closely. tlost remarkable is
the synchronism of the latest phase--the sharply 40-
calerated recession during the later 1930°s. THORAR =
INSSON oharecterised i% as "catastrophic;® SPEIGHT
termed 1t "ebnormal” (personal communication dated
December 31, 1940), and BROGGI calls 1% "unusual”
(aceleracion inusitada).
ip his excellent and comprehensive paper, Thorarins-
son (1940, p. 151) opines that "The lce-thinning in the last
fow deondes of the world’s glacier distriects, exclusive of
the whole Antarctis and the accumulation area of Greenland
jce, has thus--geteris paribus--resulted in the oceal level’s
veing raised eustatically about U.05 em (0,02 in.) per
annum.® Thorarinsson believes the figure of 0.05 ocm per
annum to be the minimum rise necessitated by glacier melting.
Meteorologlists are cognizant of this trend to a
warmer olimete, For example, Willet (1949, p. L3) makes
note of ™. o o the marked secular trend of the lust slxty
vears (1880-1940) in all parts of the world toward the
anhrinkage of #lscliers, darying up of lakes, and the lnorease
of tempsrature in the higher latitudes.”
The economist %william J. Baxver (1953) in his book

Today's Hevolution 1in Veather cites numerous reports of sea

jevel rise and climatic amelioration from all over the
world.

Before discussing the possible effects of & hy; othe-
tical sea level rise of ayproximately fifteen feet on coast-

al Louisiena the writer would like %o emphasize several
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facts, Firstly, although there can be little doubt that a
eusbtatic rise in sea level i& in vrogress today the amount
of ascent in different parts of the world, due to local &nd
regional conditions, will certalinly vary in magnitude. For
example, comstal areas experiencing tectonic uplift or gla-
clo-isostatic adjustment may easlly exhibit, depending on

the amount of upheaval, no evidence of sea level rise or

poasibly & downward mﬂvementaag

Therefore, the actual
amount of sea lovel rise can be asourately measured only
along the coast of an absolutely stuble area, and as the
majority of structural geologists either cannot agree on the
incation of such & reglon or doubt the existance of same,
the writer believes that the best estimates of the euatatic
change, inaccurate as they rmey be, are those made by the
glacial geologlats based on volumes of glacier loss,
Seoondly, there is no definite proof that the present
conditions represent & minor seculer fluctuation, the begin-
ning of a major climatic trend, or & minor fluctuation
superimposed on & major trend. The rapidity of ochange sinoce
the 1930's, however, seems to favor the minor fluctuation

hypothesis,

29 marmer (1952, p. 66) indleates that sea level has
been felling along the cosst of Alaska since 1940. Valen~
tin's (1952, Tafel 2) recent mep, showing the relative move~
ment of the world's coasts, indicates the great variations
of apparent sea level movement that can result from looal
and regional conditions.



163

Thirdly, it should be bornme in mind that the follow-
ing discussion of the effects of sea level rise applies pri-
aarily to coastal Louisisns and, due to the neny conflicting
processes operstive in apparently similar areas, should not
nocessarily be considered typlcal of all delta regions.

"he low coastal sreas of loulsiana extend inlend for
distances of from twenty-five to ninety niles before elevations
of fifteen feet above sea level are reunched (exclusive of iso=-
lated beamch ridges or leveeg). The pormal tidal fluctuetion
along this coest is less than two feet. Hurricanes have
raised water levels in certein asreas by approximately ten
foet. In view of the above facts a slow eustatlic sea level
rise of teu or fifteesu feet would apparently have dire results,
rebBlene and Nernerd (19%4) have depicted the apparent effects
of a fifteen foot rise in sea level on coastel Loulsians,
(Pig. 32a and b). However, other concurrently operative pro-
cesges would undoubtedly nake the effects of such & rise
decidedly less pronounced. Consider, for exemple, the 8f-
feoct of m slow sea level rise on the Miessissippl River,
which controls coustal development in loulsiana. During
this rise a legser volume of flood water would overtop the
panks, thus wmaklng flood conbtrol more difficult. lowever,
levoee farm&tiwn should keep puce with the sea level ascent,
and flood stage should remein falrly constant. Another

effect of this overtopping would be en inoreassd tendency
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for crevasse chanuel formation and the adoption of a shorter
gourse to the gulf, either by (1) extension of a crevasse
chennel, (2) occupation, through crevassing or lateral junc-
tion, of & closely parallel flowing stream course, Or more
probably, (3) occupation of & sultable existing distributary,
such as the Atchafalaya.

This diversion would thus bring aborut the transfer-
ence of the gulf discharge area of the ~issigsippi River from
its present location in water that rapidly reaches a depth
of &ixty fest to the shallow Atchafalaya Bay region. The
delts formed in this shallow embayment would require a pro-
gradation of over forty miles before a water depth of sixty
feet is reached. Therefore, it is upparent that the delta
formed heres would dirfer radically in its appesarance fronm
the present birds-foot delta of the Mississippli. With the
same volume of sediment dbelng denosited in the Atchafalaya
Bavy area as is presently discharged «t the Hisglesippl
mouths, the new delta would assume & more typlcal fan-shaped
outline characteristic of most pre-Balize iissiesippi deltas.
lateral and gulfward expaunsion would take place at a pheno-
menal rate, and growth would occur in svite of & rising sea
level. In other words, the shoreline of the centrel one third
of Louisians would definitely maintain itself snd, in all
probability, advance even in the face of a relatively rapid

gsea level rise (¥ig. 320). The shoreline of the western one
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third of the state would retreat slightly, or posgsidbly maine-
tain itself due to the influx of sediment carried by the
wostward trending currents. The shoreline of the eastern
one third of louisisna, however, due to the combined @ffects
of subsidence, sea level rise;, and the lack of a nearby
sediment supply would undoubtedly retreat. The coastal oute
line of this sastern area would congist of two embaymentis
{one in whe Lake Borgns-Mississippl Sound reglion; the other,
i1n the Barataria Bay-lake Salvador-Timbalier Hay area,
tlanking the eastern silde of the Atchafalava delta) par-
tially senarated by a short prong of land oomposed of the
rennants of the present Mississippl levees which extend
goutheastward from Mew Orleuns. Thue i1t is easily possible,
using present day data and trends, to visuallze & situation
in which a fifteen foot rise of sea level would result in
but slight areal loss to the coast of louisiana.

Rarton (1928) has yreviously sugrested that a ten
foot rise in sea level, or subnmergence, would have little
aeffect on the lower coursas of sireans "that are flowing
with their water level at, and the bottom of their chananel
a considerable distance below, the water level of a lake,
bay, gulf, or ocean into which they are flowing." Barton
deals malnly with the eifect of sea level rise on the mean-
dering tendencies in the lower portion of rivers such as

the Brazos, and although meandering in the distal yortion of
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the ¥ississippi has been curtailed dus %o the composition of
its bed, the present writer believes that the tendency to
meander is inherent, thus nmuking some of Barton's remarks
applicable to the Misslesippi Hiver. Barton {1928, p. 620)
states:

A submergence of ten feet, which 18 gresater than the
probable submergence in the lower courses of the San
Jaginto River, presumably would not cause any very great
change in the behavior of the brazos Hiver in the lower
L8 1/2 miles of it course. . o

If a slow subsidence were ocourring, progressively
lesser floods would send the strsam out of its banks;
and the building up of levees would be incrsased con-
comitantly end would probably keep pace with the subsl-
dence., The mean gradient both of the water level and
ths bhottom of the shannel would be slightly decreased for
the whole stretch below Boliver Falls. If the bottom of
the channel were not built up to keep puoce with the
levees, the erfective volume of the channel would be
oversize in ratio to the volume of stream flow and would
tend to reduce the stream velocity, which im turn would
favor deposition and £illing of the channel until the
ratio of channel capacity to the volume of the stream
flow were brought back to its present velue. The natural
levees and the bottom of the channel of the meander near
Freeport would be bullt up simultaneously, and the sane
conditions of stream flow would then prevall as at pre-
sent, and the meander should continue to move seaward,
unless, or uutil, obliterated by the retrogression of the
shore line conssquent upon the subsidence. The wheole
lower courss of the stream from above Hichmond to the
gulf ultimetely should become adjlusted tc & cross-section
like that at present and to a longitudinal profile with
e very slightly lower mesn gradient than the present one.
Yet it seems doubtful that the gradient wuld be less at
any point thas the present gradient in the atretch where
the Freeport meauder is sctively moving. The conclusion
therefore follows that the nresent tendency to meandering
would continue ia the lower reaches of the Brazos even in
face of a progressive slow subsidence.

If ths subsidence wers sudden, shoreline erosion and
alongshore ocurrents might obliterate the lowest few
miles of the strean, but in general the rresent channel,
aided by the natural levees, would tend to held the
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gurrent %o its present course Jjusl a8 now happsns in time
of high flood; the lsvees would tend to be bullt up to
the new gulf ievalﬁ and at times of flood, above 1t; and
the river would tend ultimately to adjust itself to the
game proflle ns if the subsidence had been slow and pro-
gressive. . o
Therefore, the supposition that & ten or fifteen footb
sea level rise would not bring about any gread areal loss to
the loulsiana coastal regions or produce any great changes
(aside from possible diversions) in the Gulfward flowling
streams seems justified. Consequently, 4if such a sea level
rise has taken place during Hecent time its ocourrence
would be difficult to ascertain on the basis of evidence
that might possibly be found in the deltaic portions of
Louisiaena, This evidencs, &lso, could easily be designated
as effects of subslidencs or deltailc shifts, thus making

interpretation doubly dirficult.



SUMBARY

Oun the preceding pages an attempt has bespn made to
outline the late ‘juaternery history of south central Loulsi-
ane., Arbitrarily bsginning the historicsl examination with
the Larly Wisconsin glaclal atage, the origin of the sedl-
ments now exposed in the area and the modiflocations giving
rise to the nresont topography have been discussed. The
thousands of feet of pre-existing sediments that underlie
this rezion have, thus, been more or lese ignored. It
should bhe borne in mind, however, that many of the teoctonic
trendg of these older strata are reflected in the overlying
Quaternary derosits,

During the ierly VWiscousin glacial stage the anass-
ment and expansion of the polar 1ce sheets resulted in a
lowering of sea level. This drop in sea level Torced the
Gulf Coast streams to entrench and thus out deep valleys
into the pre-existing Tertiary and larly VPleistoocene sedi-
nents, which were in the process of heling downwarped toward
the gulf and uplifted inland. During this time large quanti-
tiep of coarse sunds and gravel were carried to the gulf.
With the climatic amelioration and glaclal waning, which
csharacterized the Peorian Interglacial stage, sea leve rose.
Ao the waters advanced headward along the entrenched valleye
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& sub-sea wave of gouarse alluvium exvended up-valley along
the valley floor., Finally a time of equilibrium was reached
when, due primarily to the slowing down of sea lsvel rise,
alluviation began L0 keep pace with the transgressing waters.
The shoreline no longer retreated. Subsequent to this time
the major streams began to bulld deltas gulfward and blank-
ated the wreviously deposited coarse material in the troughs
with a layeyr of finer mlluvium. Some of the stream course
and delta shifts of the Hisslssi;pl and Red Rivers, during
this time, have been outlined by Fisk (1948). As a result
of this deltaic expansiosn the shoreline sdvenced, in sonme
areas, to positions far gulfward of its present location.
T™he sedinents, deposited during the Teorian inter-glacial
stage, Torming what 18 now known as the FPralrie formetlon,
has besn subsequently downwarped bLoward the Gull and up=-
lirted inland,

With the lowering of sea level during the sate Wis-
consin glacliation entrenchment of streams into the newly
formed Prairie surface took plece. Agaln great quantities
of coarse sand and gravel wers transported heyond the shore-
line, which, due to the lowered sea lsvel, was located far
beyond the presesnt shore. Uubsequent climatic amelioration
and glacier waning dbrought about another rise in sea level,
the start of which marke the begluning of the Hecent epoch.

™is event probably occurred between 25,000 snd 15,000 years
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ago. Accompanying this rise of sea level was the inevitable
wave of coarse alluvium extending up-valley in the wake of
the inland projecting fingers of water that occupled the val-
leys previously cub in the Frairie surface.

Approximately 5,000 years ago a point was reached
where the deposition ocould keep pace with the slowed down
rise in sea level, and the shoreline no loager r@tr@&ﬁ@do
“Yhether the sea level reachsd this -5,000 vear position
after a steady, gradual rise, & rise marked by several minor
fluctuations, or 1f¢ this position was higher than modern sea
lsvel ure questions still open to debate, DNevertheless, the
available evidence ssens to indicate that approximately 5,000
years ago deitaic growth bsgan 1o dlsplace the water that had
extended up the Mississippi Alluvial Valley, possibly o the
iatitude of Baton liouge. Thlis gulfwaurd growih was acoompan-
ied by meny shifts both in ocourse and location of the active
delta. Thus, a front of fine &lluvium was pushed gulfward
over the previously deposited sediments in the troughs (con-
sisting of ocoarse basal fluviatlle deposits, overlain by
estuarine and marine sediments) and the inter-trough older
deposits.

The first readily discernible course and delta
in central coustal louisiana is that of the Bayou Sale’

system. This stream probably ocame into existence about 600
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B CQBQ Verious portions of the Sale' system served as &
major distributary or the maln channel of the Miﬁai@éippi
River from 500 to 300 B, C. Subsequent diversion of flow,
forning Bayou Cypremort and possibly other distributaries ex-
gending eastward into the present Lake Verret-Thibodaux
reglon, brought about the gradual abandonment of the southern
portions of the Sale' system. Still later, about 100 B. C.,
the Teche course of the Mississippl River wss established.
The Vermillon River originuted as & distributary of the
Teche-¥ississippl. The Teche-Misgsissippl utilized Bayous
Cypremort and Sale® as distributary channels.

Subsequently when the Teche-~Mississippl course was
abandoned in Tavor of the more eestern Karly 8%. Bernard
sub-delita gourses the Hed River occupled the sbandoned chan-
nels and utilized the Vermilion River as a distributary.
Bayous Cypremort and Sale' did not function ag important dis-
tributaries of the Red, but probably received flood flow.

During the Sale®, Cypremort, and Teche-lMississipnl

gtagse the shoreline in the easltern portion of the region

30 yne dates presented here sre speculative., They
are based primarily upon the cultural chronology of Phillips,
¥ord, and Griffen (1951), the river sequence dating of Iisk
(1944 ), and the writer's personal opinion. The age sequence
»f the streams, however, is valid. The methods used in
establishing the relative ages have been fully discussed in
the report and it should be pointed out that the sequence
was definitely not formulated on the basis of cultural
evidence alone.
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was located gulfward of its present position. This was not
the situation in Vermilion Yarish, however, where a re¢la-
tively large embayment existed, the borders of which &re now
outlined by ovster shell ridges. The filling in of a portion
of this embayment, subsequeat to Teche-iiississippl time,
makes it possible to Judge, in ,art, the validity of pro-
possd deltalc sequences. A slightly modified version of the
sequence proposed by Molntire (1954) most closely flte the
pattern dictated by this cheunler complex of Vermilion
Farish.

At the present btime most bay shorelines in the area
are retreating; however, the water bodies themselves are
concomitantly £iliiug in. The gulfl shoreline of Karsh
Island is retreating, bubt not at the rate indicated by a
somparison of older charts. In other words this retreat has
slowed down and probably will reverse in the near future.
This change from shorelise retreat to shoreline advence, hasg
already ocourred along most of the gulf shoreline of Ver-
milion Parish. In the Chenier au Tigre region, for example,
wide mudflats, the inner portions of whioh have bsen con-
verted to marsh, have bullt gulfward within the last ten
years. The progressive enlargement of the Atchafalaya River,
at the expense of the Mississippl, hus brought about this
recent influx of sediment. This trend will undoubtedly be

maintained and ocould be greatly accelerated 1f the present



174
rise of gsea level noted by Harmer (1949 and 1952) continues.
Man's intervention will be necessary in order to prevent the
Atchafalaya lrom diverting the Mississippl and Torming a
huge, gulfward expanding delta in the Atchafalaye Bay region.

The preceding sunuary briefly states some of the cone-
clusions arrived at In this work. These conolusions, and
others previocusly mentioned, are basged on daitn that wsre
collected by the writer over a four year period. The writer
feels thet the oconclusions reached £1t the avallable data
most logloally, although, adnittedly, in a few cases, dif-
farent hypotheses could he vroposed. Additional factual
informs tion should, by all means, be sought in en sattempt to
@ither strengthen or disprove many of the hypotheses, Thus,
as is so often the case in geologle pursuits, the end of a

report ig in reality the beglaning of the work to be dons.
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The following section was deleted frem the
final copy of the thesis at the suggestioen
of the Louisiana State University Geology

Faculty.



SEA LEVEL FLUCTUATIONS AND THrIR
EFFECTS ON COASTAL LOUISBIANA

The Climate Optimuwa

Most Zuropeal workers are couvinced of a eustatic
rise and fall of sea level, during lhe decent epoch. In
general, they believe tihat Ffollowliy the recession of the
last ice sheet, there was a perlod of sone 4,000 years, from
about 5,000 to 1,000 B. C., vhen the world climate wasg gig-
uigicantly warner, and the sea level stood some fifteen to
tweuby feet higher, tihan bt preseut (Fig. Xa!., The peak of
this period of waurnth and high standliag sea level is kiown
as the Climatic Optinum. lorth American geologists have
been hesitunt in accepting thne existence of a c¢limatic optie
mum. Fisk (1944, 1947, 1952), for example, bellisves thet
sea 1evel began to rise with lhe melting of the l'leistocene
glaciers, approxiuately <H,000 years ago and countinued until
about 500u years ago when sea ievel reached 1ts present
levei. According to Fisk there have been no chuanges in sea
level during the last 5,000 yeurs (Fig.x.b).

hevertheless, severul Aunerlcan workers have Tound

evidence of the occurrence of the Climatic Optinmum. Katthes
(1940, p. 398) coucludes that:

The present cirque-gluciers on the JSlerra levada of
California represent a new generation of ice-bodies of
late Fost-rleistocene origin, &t wmost 4,000 yeurs old,
and not dwindling remnants of the great ice-streams of
the Fleistocene epoch. They occupy the cirques that were
left emvty by the conmplete extinction of their Fleisto-
cene predecessors during the warm and dry niddle portion
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of the rost-Pleistocene interval.

The majority, perhaps all, of the cirque-glaciers and
tiny glacierets that exist today on the other mountain
ranges in the western United States by inference belong
to the same liew generation. . .

Flint and Deevey (1Y51, p. <75) poiut out that:

An episode of dry climate has been discerned in
poilen diagrams from the Iowa prairie (lane, 1931) as
well as in the more arid Basin and Haunge Province
(Hansen, 1947). The age of some lakes in the Provinces,
as calculated from Lheir salinity, is around 4,000 years.
As these lakes are descendants of FPleistocene lakes,
their youth hes been accounted for by the widely accepted
hypothesis that they went dry at the time of the thermal
maxinum (Climatic Optinum).

Furthermore, Leopold and Miller (1954) recognize the
effects of the Climatic Optimum on the spoils and terraces of
some & lluvial valleys in VWyoning.

In the Gulf Coast region, MacNeil (1950} tentatively
congiders the five foot Silver Bluff terrace of Florida and
Georgia to be the remnant of the Climatic Optimum shoreline.
This shoreline can be traced westward to Mississippl on the
available USGS quadrangles. In siississippl Robert Treadwell
has found what may possibly be indications of a former higher
stand of sea level evidenced b beaches that overlap Fleisto-
cene deposits&}n the area (personal communication). William

. ev - wae ¥
ﬁoIntirg; on the pasis of two preliminary surveys, along the
northemshore of Lake Pontchartrain and the eastern coast of

we
Texas,‘%@ of the opinion that possible evidence of a higher
sea level stand, in the form of stranded oyster reefs, existis
in these areas (personal communication). Although the above

work is certainly incomplete and inconclusive as yet, it
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indicates thet, with further investigation, evidence of the
Climatic Optimum in the central Gulf Coast region may be dis-
covered. Therefore the conclusion reached by LeBlanc and
Bernard (1954), that there is no evidence in the Gulf Coastal
area to indicate any relative change in sea level during the
last 5,000 years, seems rather premature., The writer is in
agreement with LeBlanc and Bernard on the point that, if a
Kecent rise and fall of sea level has occurred, late Recent
narice sediments, faunas, and/or shoreline features should
neccur above or within the modern coastal plain of Texas. How-
ever, he believes that these indicators could very possibly
be absent from nost of Louisiana. This beiief stens from the
supposition thet the volume ol sedinent carried to the Gulf
by the Mississippi kiver would be sufticient, even in the
face of a slow ten to fifteen foot rise in sea level concom-
mitant with subsidence, to maiuntain a growing delta and, due
to sedirent transport by louugsiiore currents, a relatively
stable shoreline along approximately two-thirds of the Louisi-
ana coast. Apparently LeBlanc and Bernard fail to consider
the important factor of continuing deposition during a rise
in sea level. (See Fig.32, parts A and B, of which are re-
produced from their paper).

At the time the Climatic Optimum allegedly occurred
the active delta of the kississippi Kiver was undoubtably
located in the central portion of coastal louisiana. Thus

the sea would have transgressed only across the eastern
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portion of the state, Tforniig an embayment of considerable ex-
tent with beaches on the southern slope of the Frairie terrace
in the latitude of the present northern shore of lake Fontchar-
train. As sea level dropped to slightly below its present
level, these beaches would be stranded and at the present time
should be found sbove the modern coustal plain at an elevation
of several feet. The shorelline features should also be de-
rressed to the westward (toward the axie of the Mississippi
Alluvial Velley! as a result of local subsidence due to load-
ing of uhe sctive end pre-existing deltas, ALnother factor
to be borne iu mind is the increused laportance of compsction
during a fall in sea level. As the water content of previous-
lv deposited sediments is reduced volume loss will result,
thus lowering of shoreline features and sedinent types will
take place. Thus it is possible thet, with a reappraisal of
the effects of sea level rise and further field work, much
additional evidence for the Clinetic Optimm in the Gulf
Coast will be brought to light.

In summary, stranded shorelines should exist in sone
portions of loulsiana, the regions dependent upon the loca-
tion of the active delta during the Climatic Optimum, along
most of the Texas coast, and certalnly in Mississippl and
eastward. The present writer is pot familiar with the situ-
ation in Texas, however, there is certainly a possibility
that such shorelines do exist in eastern Loulsiana, liissis-

siupi, Alabama, and I"lorida., Theae features should not
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necesgarily be found at the surface in the remainder of Touisisna;
however, some evidence of a former high stand of sea level should
exist in the western part of the state. In addition, 1t seems im~
probable that the sea level rise possibly reflected in the Gulf
Coast was of the magnitude (approximately twenty feet) advocated by
most kuropean workers. 'he data presently available makes a rise of

about ten fest seem reasonable for the Gulf Coast.
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