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ABSTRACT

his report presents the results of a Phase [
I Marine Archeological Remote Sensing
Survey of the Grand Isle Re-evaluation
Study, and the dredging of Bayou Rigaud and
marsh creation areas in Jefferson Parish, Louisi-
ana. R. Christopher Goodwin & Associates, Inc.
conducted this investigation on behalf of the U.S.
Army Corps of Engineers, New Orleans District
(USACE-NOD) on September 19-22 and No-
vember 7-8, 2002, and May 12-17, 2003. The
study was undertaken to assist the USACE-NOD
in satisfying its responsibilities under Section 106
of the National Historic Preservation Act of 1966,
as amended. All aspects of the investigations
were completed in accordance with the Scope-of-
Work, and the Secretary of the Interior’s Stan-
dards and Guidelines for Archeology and His-
toric Preservation (Federal Register 44, 1983).
The survey arca for this project consisted of
six survey blocks. Block One, Bayou Rigaud, is a
proposed dredging area measuring 22,176 ft by
200 ft wide (6,760 by 61m, 41.2 ha [101.8 ac]).
Block Two, Grand lsle, measures 13,728 ft by
500 ft (4,180 by 152 m, 63.8 ha [157.6 ac]).
Block Three comprises Fifi One, Fifi Two, and
Fifi Clip; Block Three is located behind Fifi Is-
land and encompasses a proposed breakwater
alignment for the Grand Isle and Vicinity Hurri-
cane Protection Project and a proposed disposal
area (Fifi Clip). It measures 12,672 by 500 ft
(3,860 by 152 m, 58.9 ha[145.5 ac]) and 3,000 by
880 ft (914 by 268m, 24.5 ha [60.6 ac]) for Fifi
Clip. Block Four, south of Fifi Island, is ap-
proximately 3,917 by 572 ft (1,194 by 174m, 20.8
ha [51.4 ac]). Finally Block Five, also south and
adjacent to Fifi Island, is approximately by 2,000
by 663 ft (610 by 202 m, 12.3 ha [30.4 ac]). A
sixth area was added as a modification to the
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original scope of work and is located north of
Bayou Rigaud and southwest of Fifi Island. It
consisted of a survey block approximately 6,600
by 1,300 ft (1,022 by 396 m, 79.7 ha [197 ac]). In
total, approximately 130 linear mi (209 km, 301.2
ha [744.3 ac]) of seabed were surveyed.

The objectives of this study were to identify
specific targets that might represent significant
submerged cultural resources within the project
area, and provide the USACE-NOD with man-
agement recommendations for such resources.
These objectives were met with a research de-
sign that combined background archival investi-
gations and a marine archeological remote sens-
ing survey.

The survey utilized a differential global po-
sitioning system (DGPS); a digital recording side
scan sonar, a recording proton precession magne-
tometer, and hydrographic navigational computer
software. The survey was conducted with a lane
spacing of 50 ft (15.2 m) to ensure the greatest
detail in coverage. The survey techniques ensured
that any abandoned or wrecked historic vessels in
the survey area would be detected.

The marine remote sensing survey regis-
tered a total of 1,005 individual magnetic
anomalies, and 59 acoustic anomalies. From
these anomalies, 179 possible target clusters
were identified. Of these target clusters, 34 po-
tentially represented submerged cultural re-
sources and were examined to provide the
USACE-NOD with recommendations. The re-
maining targets likely represented areas of scat-
tered moderm debris; no further study of these
targets was recommended. None of the targets
investigated represented a significant cultural
resource and no further investigations were war-
ranted or recommended.
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CHAPTER 1

INTRODUCTION

4 I Yhis report presents the results of the Phase
[ Marine Remote Sensing Cultural Re-
sources Survey of the Grand Isle Re-

evaluation Study. R. Christopher Goodwin &

Associates, Inc. conducted the investigations on

behalf of the United States Army Corps of Engi-

neers, New Orleans District (USACE-NOD)

from September 19-22, November 7-7, 2002,

and May 12-17, 2003). This work was under-

taken as part of the planning process related to
the proposed construction of a breakwater, as
well as dredging activities, and the deposition of
dredge deposit in spoil areas. The current study
took place entirely in Jefferson Parish, Louisi-
ana, and included the area adjacent to Fifi Is-
land, and the northern shore of Grand Isle; the
dredging and marsh creation areas along Bayou

Rigaud, also are included.

In keeping with the New Orleans District’s
mission to preserve, document, and protect sig-
nificant cultural resources, a magnetic and
acoustic remote sensing survey was undertaken
to locate potential archeological remains and in
so doing, assist the USACE-NOD in satisfying
its responsibilities under Section 106 of the Na-
tional Historic Preservation Act of 1966, as
amended. All aspects of the investigations were
completed in compliance with the Scope-of-
Work; with 36 CFR 800, “Protection of Historic
Properties;” with the Abandoned Shipwreck Act
of 1987 (43 U.S.C. 210] — 2106); with Aban-
doned Shipwreck Guidelines, National Park
Service; with National Register Bulletins 14, 16,
and 20; with 36 CFR 66; and with the Secretary
of the Interior’s Standards and Guidelines for
Archeology and Historic Preservation (Federal
Register 44, 1983).

R. Christopher Goodwin & Associates. Inc.

The survey area for this project consisted of
six survey blocks. Block One, Bayou Rigaud, is
a proposed dredging area measuring 22,176 ft by
200 ft wide (6,760 by 61m, 41.2 ha [101.8 ac)).
Block Two, Grand Isle, measures 13,728 ft by
500 ft (4,180 by 152 m, 63.8 ha [157.6 ac]).
Block Three comprises Fifi One, Fifi Two, and
Fifi Clip; Block Three is located behind Fif1 Is-
land and encompasses a proposed breakwater
alignment for the Grand Isle and Vicinity Hurri-
cane Protection Project and a proposed disposal
area (Fifi Clip). It measures 12,672 by 500 ft
(3,860 by 152 m, 58.9 ha[145.5 ac]) and 3,000
by 880 ft (914 by 268m, 24.5 ha [60.6 ac]) for
Fifi Clip. Block Four, south of Fifi Island, is
approximately 3,917 by 572 ft (1,194 by 174m,
20.8 ha [51.4 ac]). Finally Block Five, also south
and adjacent to Fifi Island, is approximately by
2,000 by 663 ft (610 by 202 m, 12.3 ha [30.4
ac]). A sixth area was added as a modification to
the original scope of work and is located north
of Bayou Rigaud and southwest of Fifi Island. It
consisted of a survey block approximately 6,600
by 1,300 ft (1,022 by 396 m, 79.7 ha [197 ac]).
In total, approximately 130 linear mi (209 km,
301.2 ha [744.3 ac]) of seabed were surveyed.
The following coordinates delineate the survey
areas (in State Plane) starting at the southwest
corner:

Block One (Bayou Rigaud):
3708321.68 E X 272712.26 N
3708138.15 E X 272834.62 N
3721020.76 E X 284412.14 N
3721204.29 E X 28424391 N
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Block Two (Grand Isle):
3697724.46 E X 26345422 N
3697281.71 E X 263818.83 N
3707419.94 E X 272557.11 N
3707533.12 E X 272073.53 N

Block Three (Fifi One, Fifi two, and Fifi Clip)
(irregular survey area):

3706036.00 E X 274597.20 N

3706133.10 E X 275632.87 N

3710683.93 E X 279715.09 N

3717237.77 E X 281262.53 N

3717237.77 E X 280752.78 N

3707625.47 E X 274708.68 N

Block Four (Fifi Three) (irregular survey
area):
3708009.38 E X 274048.26 N
3708342.99 E X 275157.68 N
3709623.10 E X 277392.06 N
3711244.57 E X 278160.13 N
3712330.72 E X 276096.43 N

Block Five (Fifi Four):
3713519.88 E X 277980.21 N
3712678.40 E X 279129.16 N
3714690.40 E X 280110.88 N
3714668.83 E X 278492.65 N

Block Six (MOD) (irregular survey area):
3706529.00 E X 272624.00 N
3705860.00 E X 273740.00 N
3708738.00 E X 277062.00 N
3710927.00 E X 279449.00 N
3711018.00 E X 278502.00 N
3711998.00 E X 276308.00 N

Research Objectives and Design

The objectives of the Grand Isle Re-
evaluation Study remote sensing survey were to
identify all submerged and visible watercraft and
other maritime related cultural resources in the
project arca;, whenever possible, to assess the
National Register of Historic Places (NRHP)
eligibility of identified resources, applying the
criteria for evaluation (36 CFR 60.4 [a-d]); and
to provide the USACE-NOD with management
recommendations for such resources. These ob-
jectives were addressed through a combination
of archival research and field survey. The back

R. Christopher Goodwin & Associates, Inc.
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ground study and history of the project area
were researched through examination of archeo-
logical site files for the State of Louisiana, local
historical literature files, previous cultural re-
sources investigations conducted in the vicinity
of the project area, historic maps, relevant pri-
mary map and microfilm records, and secondary
literature.

Field survey of the project area was con-
ducted from a 19-ft research vessel leased from
the Louisiana University Marine Consortium
(LUMCON). Mr. Samuel LeBouef and Mr.
Craig LeBouef captained the vessel. All parallel
track lines or transects were spaced at 50 ft (152
m) intervals. The first project area, located at
Bayou Rigaud, was divided into 5 parallel track
lines or transects. The survey area at Grand Isle
was divided into 11 parallel track lines. Behind
Fifi Island, the survey area consisted of 18 track
lines that ran parallel to the axis of the survey
block. In the fourth area, 48 track lines were run
at the same interval as the other survey areas.
The fifth area was surveyed along 45 track lines.
The sixth area, which was added as a modifica-
tion, consisted of 65 track lines. Many of the
track lines in the fourth, fifth, and sixth areas
could not be run due to the shallow water. The
equipment array used for the Grand Isle Re-
evaluation Study survey included a DGPS, a
proton precession marine magnetometer, a side
scan sonar, and a fathometer. Data were col-
lected and correlated by a laptop computer using
hydrographic survey software. Data were inven-
toried, post-processed and analyzed to identify
specific targets within the project area that might
represent significant submerged cultural re-
sources.

R. Christopher Goodwin, Ph.D., served as
Principal Investigator for this project. Mr. Jean
B. Pelletier, M.A., served as Project Manager
and directed all aspects of data collection and its
subsequent analysis, with the assistance of Re-
mote Sensing Specialists, K. Harley Meier,
M.A., Samuel Turner, Ph.D., Walter L. Graves,
B.A., and Jesse B. Kulp, B.A. Katy Coyle, M.A.
wrote the history for the study. Rebecca Sick,
M.A., R.P.A., authored the natural and prehis-
toric settings research. David Stitcher, B.A.,
executed the graphics and Ms. Heidi Post pro-
duced the report.



Organization of the Report

This report develops the natural and histori-
cal contexts of the project area as the basis for
analysis and interpretation. The geological and
natural settings of the project area are discussed
in Chapter 11. Chapter 111 discusses the prehis-
toric cultural setting of the area. Chapter 1V is a
review of the major historical themes that influ-
enced the region, while Chapter V is an exami-
nation of the previously conducted research of
the project vicinity. Chapter VI reviews research

R. Christopher Goodwin & Associates. Inc.

Chapter I: Introduction

methods and sources used during archival and
archeological research and the instrumentation
and methods employed during the field survey.
Chapter V1] presents the results of the archival
research effort and the survey results. A sum-
mary of the study and management recommen-
dations is provided in Chapter VIIl. Appendix I
contains resumes of key project personnel, while
an inventory of identified acoustic anomalies,
magnetic anomalies and target clusters is in-
cluded as Appendix 11.



CHAPTER 11

NATURAL SETTINGS

ntroduction
This chapter focuses on the natural and an-

thropogenic forces and elements that may
have played a role in the development of prehis-
toric and historic lifeways on Grand Isle, Jeffer-
son Panish, Louisiana. The intent of this discus-
sion is to examine the role of the natural envi-
ronment in the settlement patterns of the region,
and more specifically, the effects of natural forces
on the placement and taphonomic history of the
study region. Floral communities present in the
region also are reviewed in this chapter, as are the
faunal communities that probably were available
to the residents of Grand Isle, Jefferson Parish,
Louisiana.

Natural Settings

Because of the dynamic nature of the Mis-
sissippi River deltaic plain, both prehistoric and
historic inhabitants of the Grand Isle area were
forced to select specific locations to establish the
communities from which they could exploit the
rich and varied natural resources of the region.
In addition, the dynamic deltaic processes de-
termined how the archeological deposits that
accumulated in association with these communi-
ties, were either preserved or destroyed. There-
fore, in the deltaic plain, there should exist a
strong relation between the distribution of ar-
cheological deposits, specific deltaic landforms,
and subsequent depositional and erosional pres-
sures.

Grand Isle consists of a linear landscape
feature that trends from northeast to southwest.
It separates the large, estuarine Barataria Bay to
the north from the Gulf of Mexico to the south
(Figure 3). Barataria Bay occupies the southern

R. Christopher Goodwin & Associates, Inc.

end of a large interdistributary basin that lies
between the modern meander belt of the Missis-
sippi River to the east and the major, abandoned
Bayou Lafourche distributary to the west (Kos-
ters 1989).

In this region, the Mississippi River deltaic
plain forms a substantial part of southeastern
Louisiana. It is defined by the deltaic
distributaries and intratidal wetlands of the
delta lobes (subdeltas). Along the coast, it also
includes features and areas where deltaic
deposits have been reworked by marine
processes, such as barrier islands. Barataria
Pass, formerly known as Grand Pass, lies be-
tween the barrier islands of Grand Isle to the
west and the westernmost of three islands that
form the Grand Terre complex to the east
(Figure 3). It is located in extreme southeastern
Jefferson Parish, Louisiana, approximately 75
km (47 mi) south of New Orleans and 72 km
(45 mi) west of the active mouth of the Mis-
sissippi River (Head of Passes).

Grand [sle essentially is coincident with the
community of Grand Isle, one the very few per-
manently occupied communities on or within a
few kilometers of the Gulf shoreline in Louisi-
ana. The town has a permanent population of
approximately 1,500, most of whom are em-
ployed in the tourism, seafood, and oilfield in-
dustries. Seasonally, however, the population
may swell to several times that number.

Grand Isle 1s a low, slightly undulating
sandy, i1sland with an elevation of only 1.8 to 2.1
m (6 to 7 ft) above sea level (NGVD) (Conaster
1969). Three types of terrain generally exist on
this 1sland. Specifically, they consist of an active
beach with dunes, a zone of beach ridge accre-
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tion and washover deposits, and a bay-side zone
of intratidal wetlands. These terrains are difficult
to discern on Grand Isle due to urbanization and
industrialization. The beach and seaward mar-
gins of Grand Isle have been modified heavily
by artificial beach nourishment, groins con-
structed to catch longshore sediment drift, and a
jetty built at the east end of the island in 1958
(Penland et al. 1986).

Geomorphic Overview

The low, flat deltaic plain environment and
landscape in which Grand Isle is located has had
a profound effect on where and how humans have
lived and subsisted in both prehistoric and his-
toric times. Wetlands are vast and plentiful in the
region, but habitable land is scarce. Changes in
the physical landscape and biological communi-
ties due to extremely rapid geomorphic processes
have been dramatic even in relatively recent
times. Elevation differences of as little as a few
centimeters can make a difference between habit-
able and uninhabitable conditions, and these areas
are changing constantly. Thus, an understanding
of the character and rates of the natural processes
and the resulting geomorphic setting are crtical
to predicting where populations may have lived,
how they subsisted, and how and where their cul-
tural remains may be preserved. This section de-
scribes the natural processes that are at work n
the immediate site area, the evolving natural
landscape, and the nature of man/land relation-
ships through time.

There is a voluminous body of technical lit-
erature available to call upon for a description of
the structural framework, geologic processes,
sedimentary architecture, environments of deposi-
tion, and chronology of the project vicinity. Simi-
larly, there is a substantial body of published and
unpublished data on the geomorphology of the
region that is directly applicable to geoarche-
ological investigations. The following pages re-
view both comprehensive syntheses (Autin et al.
1991; Saucier 1994; Saucier and Snead 1989),
and recent project-specific geomorphic evalua-
tions in the immediate project area (Saucier 1996,
1997).

Regional Physiography

Physiographically, Grand Isle is situated in
the Mississippi River deltaic plain subsection of

R. Christopher Goodwin & Associates, Inc.
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the Lower Mississipp) Valley section of the Gulf
and Atlantic Coastal Plain Province of North
America (Murray 1961). The deltaic plain con-
sists of a near-sea-level, flat alluvial plain of
approximately 39,960 km’ (15,430 mi®) in area.
This plain is dominated by long, low, narrow
distributary ridges that are separated by broad
interdistributary wetlands (intratidal swamps and
marshes). This area contains the Lafourche Delta
Complex, the Barataria Interlobe Basin, and the
Interdistributary Marsh physiographic features.
Each of these features is described below.

Lafourche Delta Complex

In the central part of the deltaic plain, there
i1s an unusually complex pattern of southeast-
ward-trending, branching, and sometimes inter-
connected distributaries that constitute the La-
fourche Delta Complex (also sometimes referred
to as subdelta or delta lobe), one of several major
deltaic plain components. Locally, the area,
which includes Grand Isle, is referred to as the
Barataria Interlobe Basin. As far as the island is
concerned, several physiographic elements are
especially significant. The Barataria Interlobe
Basin is a 150 km long basin that lies between the
natural levees of Bayou Lafourche to the south-
west and the natural levees of the Mississippi
River to the northeast (Goodwin et al 1982). The
basin opens into Barataria Bay, and consists of
brackish and saline marsh, as well as open water.

Each of the deltaic distributaries of the La-
fourche complex once conveyed Mississippi
River discharge, carried a significant suspended
sediment load, penodically overtopped its banks
during seasonal floods, and built prominent natu-
ral levees that constitute the topographic ndges.
When the distributaries were active, the stream
channels were considerably larger than the pre-
sent ones, which are now underfit streams with
insignificant flow. These distributaries also are
“perched” streams in that they are isolated from
adjacent wetlands by flanking natural levee
ridges.

The prominent Lafourche ridge forms a
drainage divide that separates the Terrebonne
Coastal Region from the Barataria Basin to the
east and north. The natural levee ridge that flanks
Bayou Lafourche is the largest and most promi-
nent in the area, averaging approximately 1.5 km
(0.9 mi) in width and with crest elevations imme-




diately adjacent to the bayou of approximately
2.1 m (7 ft) above sea level (NGVD). From the
crests, the levee surfaces on each side of the
channel slope gently outward to the elevation of
the adjacent wetlands which is only about 0.3 to
0.6 m (1 to 2 ft) above sea level. The topographi-
cally prominent levees along the nearby Bayou
Blue distributary are considerably smaller, indi-
cating a smaller onginal discharge and/or a
shorter length of activity, and an older age (re-
flecting the progressive effects of subsidence).
The Bayou Blue ridge has a total width of only
approximately 400 m (1,300 ft), and the highest
crest elevations are only approximately 0.9 m (3
ft) above sea level. Irrespective of these small
dimensions, the levees have provided the only
permanently habitable and arable land in the area.

Barataria Interlobe Basin

As mentioned above, Grand Isle lies within
the Barataria Interlobe Basin. The apex of the
basin 1s found at Donaldsonville, Louisiana,
where Bayou Lafourche branches off the Missis-
sippi River. From this point, the Baratana Inter-
lobe Basin extends southward for approximately
150 km (240 mi) to Grand Isle, and it widens to
approximately 50 km (80 mi) at the Gulf of
Mexico. The topography of the basin 1s marked
by lakes, lacustrine deltas, distributary channels,
natural levees, drainage channels, and extensive
swamps and marshes. The vegetation within the
area ranges from forested fresh water swamp at
its apex to treeless salt water marsh along its
gulfward edge (Kosters 1989).

The Barataria Interlobe Basin is a large in-
terdistributary basin that lies between the still
subaerial portions of the Lafourche delta com-
plex to the west, the Plaquemines delta complex
to the east, and the Metainie-St. Bernard delta
complex to the north (Figure 3). At various
times, crevasse splays, deltaic distributaries, and
even the Bayou des Families delta lobe of the
Metaine-St. Bernard delta complex have cov-
ered portions of the Baratana Interlobe Basin.
Only the youngest of these delta splays, distribu-
taries, and lobes have not subsided entirely be-
neath the marsh, swamp, and open water that
covers the Baratana Interlobe Basin (Kosters
1989).

Open bodies of water also are a major char-
acteristic of the Barataria Interlobe Basin. They
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vary greatly in size from ponds that measure
only a few meters (tens of feet) in diameter to
large intra-basin lakes such as Lac des Alle-
mands, Little Lake, and Lake Salvador. The
sizes of the water bodies (e.g., the bays, lakes,
and drainage channels) typically increase from
north to south until they merge to create the
large interdistributary bays such as Baratana
Bay, Bay des llettes, and Caminada Bay, that fill
the gulfward portion of the basin (Figure 3)
(Kosters 1989).

Interdistributary Marsh

Within Barataria Bay, the interdistributary
marsh is comprised of series of small islands
that lie along the Barataria Bay Waterway.
These islands consist of small, flat, and water-
logged patches of salt marsh. Between the north
shore of Barataria Bay and Little Lake, the in-
terdistributary marsh consists of irregular strips
and expanses of flat wetlands. In this area, the
marsh is riddled with lakes, bays, and tidal
channels of varying sizes. The tidal channels
vary in size from highly sinuous channels that
measure only a few tens of meters in width and
less than a kilometer in length to channels as
large as Grand Bayou and Bayou St. Denis. The
tidal channels, bays, and lakes fragment the in-
terdistributary marsh into a number of irregular
strips and blocks.

Within Barataria Bay, the interdistributary
marshes are underlain by 2 to 3 m (6 to 10 ft) of
peat, peaty clay, clayey peat, and muck. These
deposits bury older delta plains and deposits of
both the Bayou Blue delta lobe of the Lafourche
Delta Complex and the older Bayou des Fami-
lies delta lobe of the Metairie-St. Bernard delta
complex. These sediments represent accumula-
tions of organic and inorganic sediments n in-
terdistributary marshes and bays over the last
several hundred years (Frazier 1967, Levin
1990, 1991).

North of Barataria Bay in the area of Bayou
St. Denis and Little Lake, the interdistributary
marshes are underlain by 50 to 150 cm (20 to 60
inches) of peat and clayey peat. These sediments
overlie approximately 5 m (16 ft) of organically-
poor, parallel-laminated mud that contains large
pieces of macerated plants and numerous thin,
silty sand layers. Koster (1989) believes that
these sediments represent a period of rapid ac-




cumulation of prodelta deposits associated with
the development of the Lafourche Delta Com-
plex followed by the slow, in-place accumula-
tion of organic-rich interdistributary marsh sedi-
ments.

Geologic Setting and Processes

In the project vicinity, the Mississipp1 River
deltaic plain overlies the northern portion of the
east-west trending Gulf Basin, a deep structural
trough where the continental crust (Paleozoic
basement rocks) has been depressed and where
mostly unconsolidated sediments of fluvial, es-
tuarine, and marine origin have accumulated to a
thickness of tens of thousands of meters. The
northern flank of the Gulf Basin is characterized
not only by prevailing subsidence but also by
east-west trending zones of active growth faults
and the diapiric intrusion of salt to form pierce-
ment-type salt domes (Murray 1961).

More specifically, the deltaic plain is the
surface manifestation of a relatively thin, seaward
thickening prism of Holocene deltaic and shallow
marine deposits that overlies Pleistocene deposits
of similar origin and still older ones with depth
(Kolb and VanLopik 1958). Where rivers like the
Mississippi and the Pearl carved deeply en-
trenched valleys into the Prairie complex during
periods of lower sea levels, the Holocene prism in
coastal Louisiana is usually separated from the
Prairie complex by a thick zone of Pleistocene
glacial outwash. Called the substratum, this zone
consists of tens of meters of mostly sands and
gravels deposited by braided streams.

In general, the prism of Holocene topstratum
deposits represents a series of distinctive onlap-
ping sedimentary cycles initiated by upstream
diversions of river flow, each cycle being the cor-
relative of a discrete delta complex (Figure 4).
Each cycle is characterized by sediments laid
down in multiple environments of deposition
ranging from fresh water 10 saline in the dynamic
zone of interaction where the river emptied into
the Gulf. As illustrated in Figure 5, the cumuia-
tive result of multiple cycles has been the net
buildup and seaward buildout of the delta plain.
In turn, each delta complex consists of a series of
delta lobes, a lobe being defined as that portion of
a complex that formed during a relatively short
period of time and that can be attributed to a sin-
gle or discrete set of delta distributaries (Saucier
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1994). Because of the prevailing influence of
subsidence and sea level nise, each lobe typically
has experienced a constructional or prograda-
tional phase in which fluvial processes dominate,
and a subsequent destructional or transgressive
phase in which marine processes become pro-
gressively more dominant. The particular envi-
ronments that are represented in the site area are
discussed in the next section of this chapter.

To understand the reasons for delta cycles,
the sedimentary architecture of complexes and
lobes, and the nature and distribution of deposi-
tional environments, it is necessary to recognize
the prevailing influence of subsidence and sea
level rise, especially during the waning of the last
major continental glaciation and the resulting
Holocene sea level transgression. The five basic
factors involved in subsidence are true or actual
sea level rise, sinking of the basement rocks due
to crustal processes, consolidation of the thick
sedimentary sequence in the Gulf Basin, local
consolidation of nearsurface deposits due to des-
iccation and compaction, and tectonic activity.
The relative roles of each of the factors are dis-
cussed at length by Kolb and VanLopik (1958)
and are not repeated here; rather, attention 1s fo-
cused on the net result of the processes and the
response of the deposits and landforms in the pro-
ject area.

Since the geologic history of Grand Isle
from an archeological perspective involves only
the last 2,000 years, it is sufficient to say that
most geologists believe sea level was at most
only a few meters lower than its present level at
that time (Penland, Suter and McBride 1987). Sea
level rose slowly thereafter and attained essen-
tially its present level between 3,000 to 3,500
years ago (Saucier 1994). Prior to that time, sea
level rise was a major component of subsidence
and rates were probably on the order of 6.0
mm/yr. However, since about 3,500 years ago,
with sea level relatively stationary, the regional
subsidence rate in the study area is estimated at
approximately 1.1 to 1.5 mm/yr. Although this
rate is quite low compared to the entire Holocene
(1.e., the last 12,000 years), nevertheless it has
been responsible for significant landform and
ecological changes in the site vicinity--changes
that at least indirectly had an influence on prehis-
toric human activities.
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A. INITIAL PROGRADATION (STAGE 1)
NATURAL LEVEE

H Y

FRESM-WATER
STREAM-MOUTH MARSH

DELTA-FRONY
DISTRIBUTARY-MOUTH-BAR
SILTY SAND

DELTA-FRONY
SILTY SAND
AND SILTY CLAY
PRODELTA
SILTY CLAY

B. ENLARGEMENT BY FURTHER PROGRADATION (STAGE 2)

DELTA-PLAIN
INORGANIC
SILTY CLAY

DELTA-PLAIN NATURAL-LEVEE
CLAYEY SILY AND SILTY CLAY

C. DISTRIBUTARY ABANDONMENT AND TRANSGRESSION (STAGE 3)

MORIBUND DISTRIDUTARY

Ry 2
SR NEW DISTRIBUTARY
RESULTING
FROM STREAM
DIVERSION _gif

TRANSORESSIVE
DELTA-MAROIN-
ISLAND SAND

TRANSGRESSIVE
BAY DEPOSITS

D. REPETITION OF CYCLE (STAGE 4)
REOCCUPATION OF OLD

Figure 5. Depositional environments and sedimentary facies associated with the four typical phases of a
delta lobe cycle (Frazier and Osanik 1965).
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Deltaic Geomorphic Processes

Before a description of the particular deposi-
tional environments in the project area can be
made, it is necessary to discuss briefly the various
stages in the growth (progradation) and decay
(abandonment and transgression) of a delta lobe
in order to appreciate its landscape dynamics
(Figure 5). A cycle begins with an upstream avul-
sion, possibly initiated as a major crevasse, in
which river flow and fluvial sediment are intro-
duced into a shallow basin between older lobes or
complexes (Figure 5). Initial sedimentation con-
sists of prodelta silty clays that are deposited bas-
inwide from materials carried in suspension dur-
ing major floods (Figure 5A). Off the mouth of a
newly formed channel, delta-front silty sands and
silty clays accumulate rapidly and the water
shoals. As the channel reaches a given point, dis-
tributary mouth bars accumulate rapidly and del-
taic sediments emerge in the form of mudflats
and bars. These are vegetated rapidly with fresh-
water marsh species. During the following years
and decades, the marsh is inundated periodically
during floods and the suspended sediment, mostly
silts and clays, accumulates along the sides of the
active distributary channel, beginning the process
of natural levee growth. The mouth of the dis-
tributary advances seaward, mostly during major
floods when rates of progradation may be on the
order of several hundred meters per event.

During the next stage in the cycle (Figure
5B), as the distributary mouth advances past the
given point, the distributary channel grows wider
and deeper to accommodate increased discharge.
Concurrently, the natural levees subside into the
softer underlying deposits but still achieve net
growth (increased height and width) through the
addition of new sediments. The natural levees
soon acquire their typical prism or wedge cross-
sectional shape. It is during this stage that exten-
sive freshwater marshes essentially replace shal-
low brackish water in the interdistributary basins
and peat and highly organic clays begin to accu-
mulate under the influence of progressive slow
subsidence.

While the deltaic lobe is still enlarging, natu-
ral levee growth occurs by way of sheet flooding
during high water stages and the occasional con-
centration of flow in small crevasses. As the delta
lobe nears maximum enlargement (latter part of
stage B, Figure 5) and natural levees approach
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maximum height, crevasses become much less
numerous, although those that form are larger and
more persistent. They occur along distributaries
in a lobe, but they also may occur upstream along
the trunk channel. Each crevasse consists of one
or more distributary-like channels that radiate
from a breach in the natural levee and that divert
flood flow from the distributary into the adjacent
interdistributary wetlands. If flow is renewed dur-
ing multiple flood events, the crevasse channels
develop their own natural levee ridges. Thus,
each crevasse system is in effect a miniature delta
lobe.

Throughout the stage of lobe enlargement,
natural levee ridges are large enough to support
deciduous hardwood forests in all but the most
Gulfward or distal ends of the distnbutaries,
where occasional inundation by brackish water
allows only salt-tolerant shrub growth. The end of
the stage of lobe enlargement marks the maxi-
mum extent of freshwater conditions in the in-
terdistributary wetlands. In addition, because
nver discharge through the lobe is nearing its
maximum, there are appreciable amounts of tur-
bid flood water reaching the interdistributary ba-
sins through crevasses, and the consequent depo-
sition of appreciable amounts of clays. Because
of these factors, the upper parts of the interdis-
tributary basins are able to support cypress-tupelo
swamps. Swamp forest vegetation also occurs
toward the central part of the lobes in bands be-
tween the distal flanks of the natural levee ndges
and the fresh to brackish marsh toward the cen-
ters of the basins. In both swamps and marshes,
the accumulation of peats and organic matter
helps maintain the near-sea-level surface eleva-
tion as regional subsidence continues.

After a delta lobe builds seaward over a pe-
riod of centuries and it essentially fills an estua-
rine area, conditions of stream gradient, channel
hydraulic efficiency, and other factors begin to
favor an upstream diversion or avulsion. When
this eventually takes place, the delta lobe enters a
stage of abandonment and deterioration; with de-
clining discharges, sedimentation rates (both or-
ganic and inorganic) are no longer able to exceed
or even keep pace with subsidence rates. Several
important changes in physiography, environ-
ments, and geomorphic processes begin to occur
as shown in Figure 5C.



At the proximal end of the Jobe, the most
noticeable change is the progressive downstream
filling (shallowing and narrowing) of abandoned
distributary channels. Over a time frame meas-
ured in decades to a few centuries, the channels in
that area evolve into slackwater streams or in
some cases swamp-filled depressions. At the dis-
tal end of the lobe, changes are much more dra-
matic and rapid. Nearshore processes of wave
action and longshore currents in the Gulf begin to
erode and rework distributary mouths, and the
coarser sediments accumulate in beaches and
spits that begin to migrate landward. Slightly far-
ther inland, subsidence and salt-water intrusion
begin to take their toll. Brackish marsh evolves
into saline marsh in interdistributary basins and
begins to break up as tidal channels, lakes, and
bays enlarge and become more numerous. Along
the distributaries, natural levees subside progres-
sively more from south to north, and they are en-
croached upon laterally by the adjacent wetlands.
The hardwood forests of the levees give way to
cypress-tupelo swamp, and swamp areas die out
and are replaced by brackish marsh. Longitudi-
nally, at the distal ends of the distributaries, lev-
ees eventually disappear beneath sea level and
may be discernible for a while only by marsh
drainage and slight differences in marsh vegeta-
tion types.

Reconstruction of the history of the deltaic
plain indicates that delta lobe deterioration can
proceed to widely varying degrees before a new
cycle is initiated by an upstream river avulsion
(Figure 5C). Moreover, the next cycle may affect
an area adjacent to the old one or an entirely dif-
ferent part of the deltaic plain. Since subsidence
is ubiquitous, eventually the decaying lobe, or the
area that it occupied, will be overlapped by a new
one.

Focusing on the erosional phase of an aban-
doned delta lobe (Figure 5D), Penland and Boyd
(1985) have developed a three-stage evolutionary
model (Figure 6). A lobe (or complex) is succes-
sively transformed from an erosional headland
with flanking barriers (Stage 1) to a transgressive
barrier island arc (Stage 2), and finally into a
subaqueous inner shelf shoal (Stage 3). Subsi-
dence of the abandoned delta plain and marine
reworking are the key elements in driving the
evolution of each barrier shoreline in Louisiana.
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Subsidence causes changes in sediment supply
and in the physical process environment which, in
turn, induces the sequential stages observed dur-
ing the evolution of deltaic barrier shorelines. An
erosional deltaic headland sediment source is the
key factor in the interpretation of barrier shoreline
genesis.

The Bayou Lafourche coastal barrier system
represents the largest example of an erosional
headland with flanking barriers (Stage 1) on the
Louisiana coast. The barrier system consists of
the Bayou Lafourche erosional headland, the
Caminada-Moreau coast, and two nearly symmet-
rical sets of flanking barriers. These barriers are
the Caminada Pass spit and Grand Isle to the east
and the Timbalier Islands to the west (Figure 3).
These barriers have developed since the aban-
donment of the Bayou Lafourche distribuatry.
The shoreface has retreated, actively reworking
the distnbutary bodies of Cheniere Caminada.
The sediment dispersal pattern consists of long-
shore sediment transport divergence from the
central erosional headland, and sediment accumu-
lation downdrift in marginal spits, flanking bar-
rier islands, and tidal inlets both east and west of
the erosional headland.

Depositional Environments

Largely as a result of the geologic study by
Conaster (1969, 1971), considerable data are
available on the six depositional environments of
Grand Isle, Jefferson Parish, Louisiana. The most
conspicuous elements of the island are the active
beaches. These are low, gently sloping features
composed of fine sand with shells and shell frag-
ments. The beaches surrounding Grand Isle have
been enlarged extensively by groins and artificial
beach nourishment; thus they now have a width
of approximately 601 m (2000 fi) at the northeast
end of the island as compared with an early his-
toric-period width of less than 100 m (328 ft).
Behind the beach is a low dune ridge measuring
approximately 15 m (50 ft) in width and only 1.8
to 2.1 m (6 to 7 ft) in height. The dunes on the
island consist of fine to very fine sand, and are
sparsely vegetated with beach grasses and have
suffered major damage as a result of hurricane
storm waves. Submarine bars (or offshore bars)
are present offshore from the beaches of Grand
Isle and they extend seaward for as much as
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3,000 m (9,840 ft) off the eastern end of the is-
land. The bars generally are submerged, but they
may become emergent at very low tide.

Behind and inland from the dune nidge, the
landscape of Grand Isle consists of tracts of nar-
row, linear accretion ridges separated by narrow
swales. The ridges measure approximately 1.2 m
(4 ft) in hight, and as many as 35 ridge units are
present. Each ridge represents a shoreline position
of a beach and dune ridge that was stable for a
brief interval during an overall period of seaward
buildout. The pattern of ridges and swales indi-
cates the direction of net island growth; which in
the case of Grand Isle, has been to the northeast.
Especially on the southwestern half of the island,
the accretion topography is veneered with wash-
over-fan deposits. These are sheet-like sand de-
posits created when storm surges broke through
the dune ridge and flowed across the island into
the adjacent bay waters.

Marsh deposits on the bay side of Grand Isle
probably are underlain by washover deposits that
were laid down in shallow water and subse-
quently colonized by brackish-water vegetation
during tidal cycles. However, it cannot be dis-
nmussed that some remnants of interdistributary
deposits of the distal end of the Lafourche Com-
plex delta lobe against which barrier island accre-
tion has taken place still exist.

Subsurface Stratigraphy

Conaster (1969, 1971) has investigated the
stratigraphy of the upper 97 m (320 ft) of the sub-
surface of Grand Isle using the logs of more than
100 stratigraphic borings. The sedimentary se-
quence of the island consists dominantly of
prodelta clay; however the deposits are inter-
rupted by four sand units that have both local and
regional significance. The units are discussed be-
low, from deepest and oldest to the shallowest
and youngest.

The deepest, or “D” sand, is regionally ex-
tensive and it occurs at a depth of 62 to 75 m (204
to 245 ft). It 1s composed of fine to medium sands
with both silt and gravel lenses. The thickness of
this unit was not determined, but regional correla-
tions suggest that it may measure approximately
36 m (120 f1) in thickness where it occurs at the
east end of Grand Terre. This sand is interpreted
as late Pleistocene to early Holocene strand plain
deposits that were laid down by transgressing
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seas as sea level rose at the end of the last glacial
stage.

The “C” sand attains a maximum thickness
of 3.4 m (11 ft) and it occurs at a depth of 28 to
29 m (93 to 95 fl). It consists largely of silty fine
sand and it has been interpreted as representing
near shore sediments that were deposited offshore
from an early lobe of the Lafourche Delta Com-
plex.

The “B” sand deposits occur at a depth of
6.7 to 11.3 m (22 to 37 ft). They occur only be-
neath Grand Isle, and they are not regionally
widespread. The morphology and sedimentary
characteristics of this unit indicated that it is an
older barrier island deposit that resulted from the
erosion of an early Lafourche delta lobe.

The “A” sand is the youngest and shallowest
unit, ranging in thickness from 4.6 10 9.7 m (15 to
32 ft). The relatively thicker portions of this bar-
rier island unit are near Barataria Pass, probably
indicating a slight migration of the pass to the
northeast. The soils consist of fine sands depos-
ited on the beach and in nearshore marine envi-
ronments. Offshore, the deposits thin progres-
sively and are not present beyond 6 m (20 ft) of
the shore.

Geoarcheological Considerations

The landforms identified within the project
area are associated with the Barataria Basin and
Lafourche Delta Complex, and are no more than
2,000 years old. Prior to that time, the project
area was either covered by the Gulf of Mexico
or by an older delta complex. If an older delta
complex existed in this area, it subsequently was
buried by the Lafourche Delta Complex. Since
the earliest habitable landforms identified in the
project reach date from no more that 2,000 years
ago, archaeological sites dating from late in the
prehistoric period (specifically, the Marksville,
Troyville-Coles Creek, Plaquemine, and Missis-
sippian) or from the historic period may be ex-
pected.

Flora Within the Project Region

Given the sandy soils present on Grand Isle,
floral communities are somewhat limited. As the
salinity of the water surrounding the island has
increased, the diversity of plant species has de-
creased (Chabreck 1988). The dominant dune
vegetation on Grand Isle consists of a combina-



tion of marsh hay cordgrass (Spartina patens),
bitter panicum (Panicum amarum), beach morn-
ing glory ([pomea stolingera), and seashore
dropseed (Sporobolus virginicus) (Mendelssohn
1985). Also found on Grand Isle are dune elder
(Iva imbricate), seashore paspalum (Paspalum
vaginatum), beach tea (Croton punctatus), sea-
side goldenrod (Solidago sempervirens), sea oats
(Unioloa paniculata), and pennywort (Hydro-
cotly bonariensis) (Mendelssohn 1985). Needle-
grass rush (Juncus roemerianus), seashore salt-
grass (distichilis spicata), smooth cordgrass
(Spartina alternaflora), bushy sea-oxeye (Bor-
richia frutescens), saltwort (Batis maritima),
Virginia samphire (Salicornia virginica), black
mangrove (Avicennia nitida), and bigleaf sump-
weed (lva frutescens) also are found on Grand
Isle (Matthews 1983). However, it is important
to note that some areas on Grand Isle lack vege-
tation entirely.

Fauna Within in the Project Region

Faunal species in the bayou and marsh zones
of the Mississippi River Delta are various and
abundant, with species habitat ranging from
aquatic to semi-aquatic to terrestrial. Generally,
the diversity of taxonomic groups is greatest in
the fresh marsh areas, and gradually decreases as
salinity increases (Gosselink 1984:63-64). For
example, while 18 species of amphibian inhabit
both swamp and freshwater marsh, only five in-
habit brackish marsh; 24 species of reptile are
found in freshwater marsh, while only four in-
habit saltwater marsh (Gosselink 1984:64). On
the other hand, levels of salinity do not appear to
affect species variety in either mammals or birds,
as each class tends to retain uniform diversity
across the region. While 84 species of birds and
14 species of mammals are found in freshwater
marsh, 89 species of birds and 10 species of
mammals are found in brackish marsh; and 92
species of birds and eight species of mammals are
found in saltwater marsh (Gosselink 1984:64).
The diversity of birds, however, varies with the
migratory season.

Because plant production is concentrated
along the marsh periphery, fish, mollusk, and crus-
tacean activity also tends to be concentrated more
densely in penpheral areas (Gosselink 1984:63).
Fresh water mollusks and crustaceans found in the
vicinity of Grand Isle include freshwater clam and
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brackishwater clam (Rangia cuneata), freshwater
mussel (Unionidae), river shrimp, and swamp
crawfish (Table 1). Freshwater game and non-
game fish found in the project area include gar
(Lepisosteus spp.), catfish (Ictaluridae), bass (Mi-
cropterus spp.), drum (Aplodinotus grunniens),
and sunfish (Lepomis spp.) (Table 2). Reptiles and
amphibians found in the Mississippi River Deita
marshes include salamanders (Caudata), frogs
(Ranidae), alligator (Alligator mississippiensis),
turtles (Testudinata), water snakes (Nerodia spp.),
and pit vipers (Viperidae) (Table 3). According to
Gosselink (1984:64), reptiles and amphibians fol-
low the same habitat diversity patterns as fish; that
15, as salinity decreases, species variation increases.

As noted above, bird species are found uni-
formly across fresh, brackish, and saltwater
marsh areas. Waterfowl such as grebes (Podici-
pedidae), ducks (Anatidae), and geese (Anserri-
nae); wading birds like heron (Ardeidae), egret
(Egretta spp.), and stork (Mycteria americana);
shore birds such as the spotted sandpiper (Actitis
macularia); fishing birds like gulls and tems
{Charadniformes), and the belted kingfisher
(Ceryle alcyon) all are present in abundance (Ta-
ble 4). Predatory birds such as kestrels (Falco
sparverius), owls (Strix spp.), and falcons (Fal-
coniformes), also are found in the region. The
majority of birds, however, are present in the area
only from around October until March or April,
due in part to the fact that the Mississippi River
Delta is the winter home to some five million mi-
gratory birds (Gosselink 1984:68-71). This phe-
nomenon also accounts for the large range of spe-
cies variation found in the area.

Both semi-aquatic and fully terrestrial
mammals are present in the project area. Semi-
aquatic mammals include muskrat (Ondatra zibe-
thicus), mink (Mustela vison), otter (Lutra cana-
densis), and nutna (Myocastor coypus) (Table 5).
Although nutria were introduced to the region in
the twentieth century, archeological evidence
shows that muskrat is native to the area. Terres-
trial mammals include white-tailed deer (Odocoil-
eus virginianus), Louisiana black bear (Ursus
americanus luteolus), rabbit (Leporidae), raccoon
(Procyon lotor), squirrel (Sciuridae), and opos-
sum (Didelphis virginiana), all of which are
highly adaptable to both upland and marsh envi-
ronments (Lowery 1974).
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Table 1. Mollusks Present in Southeast Louisiana.
SUBFAMILY NAME | LATIN NAME [ COMMON NAME
Margaritiferidae
Margaritiferinae [ Margaritifer hembeli | Louisiana pearlshell
Unionidae

Anodontinae Pvganodon grandis Giant floater
Anodontoides radiatus Rayed creekmussel
Sirophitus subvexus Southern creekmussel

Ambleminae Quadrula nodulaia Wartyback
Quadrula apiculaia Southern mapleleaf
Pleurobema pyramidatum Pyramid pigtoe
Elliptio crassidens Elephant ear
Elliptio dilarata Spike
Elliptio arca Alabama spike
Fusconaia cerina Gulf pigtoe
Actinonaias ligamentina Mucket
Lampsilis satura Sandbank pocketbook

Lampsilis hvdiana

Louisiana fatmucket

Lampsilis claibornensis

Southemn fatmucket

Ligumia recta Black sandshell
Potamilus amphichaenus Texas heelsplitter
Obovaria olivaria Hickorynut
Obovaria unicolor Alabama hickorynut
Toxolasmus parvus Lilliput

Possibly Extinct Unionidae

Cyprogenia aberti Western fanshell

Villosa iris Rainbow

Lasmigona costata Fluted shell
Non-unionacean Clams

Dreissena polvmorhpha Zebra mussel

Polymesoda caroliniana

Carolina marsh clam

Rangia cuneata

Brackish-water clam

Corbicula fluminea

Asiatic clam
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Table 2. Fish Present in Southeast Louisiana.
LATIN NAME COMMON NAME
Lepisosteus oculatus Spotted gar
Lepisosteus osseus Longnose par
Lepisosteus spatula Alligator gar
Amia calva Bowfin, freshwater
dogfish, grinnel
Alosa chrysochloris Skipjack herring
Dorosoma cepedianum Gizzard shad
Dorosoma petenense Threadfin shad

Cyrinus carpio

Common carp, introduced

Notemigonus crysoleucas

Golden shiner

Ictalurus furcatus Blue catfish
Ictalurus natalis Yellow bullhead
Ictalurus punctatus Channel catfish
Pylodictus olivaris Flathead catfish
Morone chrysops White bass
Morone mississippiensis Yellow bass
Morone saxatilis Striped bass
Centrarchus macropterus Flier

Lepomis cyanellus Green sunfish
Lepomis gulosus Warmouth
Lepomis macrochirus Bluegill
Lepomis marginatus Dollar sunfish
Lepomis megalotis Longear sunfish
Lepomis microlophus Redear sunfish
Lepomis punctatus Spotted sunfish

Lepomis symmetricus

Bantam sunfish

Micropterus salmoides

Largemouth bass

Pomoxis nigromaculatus Black crappie
Aplodinotus grunniens Freshwater drum
Gobionellus shufekdti Freshwater goby
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Table 3.  Amphibians and Reptiles Present in Southeast Louisiana.
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LATIN NAME

COMMON NAME

Ambystoma opacum

Marbled salamander

Ambystoma texanum

Smallmouth salamander

Notophthalmus viridescens Central newt
Amphiuma tridactylum Three-toed amphiuma
Siren intermedia Lesser siren

Eurycea quadridigitata Dwarf salamander
Bufo vailiceps Gulf coast toad

Bufo woodhousel

Woodhouse’s toad

Acris crepitans

Northern cricket frog

Hyla cinerea Green treefrog
Hyla crucifer Spring peeper
Hyla squirella Squirrel treefrog
Pseudacris triseriata Upland chorus frog
Rana catesbeiana Bull frog

Rana clamitas Bronze frog

Rana grylio Pig frog

Rana sphenocephala

Southern leopard frog

Gastrophryne carolinensis

Eastern narrowmouth toad

Alligator mississippiensis

American alligator

Chelydra serpentina

Snapping turtle

Macroclemys temminckii

Alligator snapping turtle

Kinosternon subrubrum

Eastern mud turtle

Sternotherus odoratus

Stinkpot

Pseudemys floridana

Missouri slider

Pseudemys picta

Southern painted turtle

Pseudemys scripta

Red-eared turtle

Deirochelys reticularia

Chicken wrtle

Graptemys kohnii

Mississippi map turtle

Grapiemys pseudogeographica

False map turtle

Trionyx spiniferus

Spiny sofishell turtle

Anolis caroliniensis (Green anole
Coluber constrictor Racer
Farancia abacura Mud snake

Lampropeltis getulus Speckled king snake
Nerodia cyclopion Green water snake
Nerodia fsciata confluens Broad-banded water snake
Nerodia rhombifera Diamondback water snake
Regina rigida Glossy crayfish snake
Storeria dekayi Brown snake

Thamnophis sirtalis

Common garter snake
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Chapter I1: Natural Settings

Table 4.  Birds Present in Southeast Louisiana and their Peak Months.
LATIN NAME | COMMON NAME | SEASONAL PEAKS
Grebes and Waterfowl
Podilymbus podiceps Pied-billed grebe Oct.-Apr.
Podiceps nigricollis Eared grebe Oct.-May
Dendrocygna bicolor Fulvous whistling duck Apr.-Sept.
Anser albifrons Greater white-fronted goose Nov.-Mar.
Anas sirepera Gadwall Oct.-Mar.
Anas americana American wigeon Oct.-Apr.
Aythva collaris Ring-necked duck Oct.-Apr.
Avthya affinis Lesser scaup Oct.-Apr.
Bucephala albeola Bufflehead Nov.-Mar.
Lophodvtes cucullatus Hooded merganser Nov.-Apr.
Oxyura jamaicensis Ruddy duck Nov.-Apr.
Porphyrula martinica Purple gallinule Apr.-Sept.
Gallinula chloropus Common moorhen Apr.-Nov.
Fulica americana American coot Sept.-Apr.
Chen caerulescens Snow goose Oct.-Apr.
Branta canadensis Canada goose Oct.-Feb.
Anas crecca Green-winged teal Oct.-Mar.
Anas rubripes American black duck Oct.-Mar.
Anas fulvigula Mottled duck Year-round
Anas platyrhynchos Mallard Oct.-Nov.
Anas acuta Northern pintail Oct.-Mar.
Anas discors Blue-winged teal Feb.-Apr.; Sept.-Nov.
Anas clypeata Northern shoveler Oct.-Apr.
Wading Birds
Botarus lentiginosus American bittern Oct.-May
Ixobrychus exilis Least bittern Apr.-Sept.
Ardea herodotus Great blue heron Year-round
Casmerodius albus Great egret Mar.-Nov.
Egretta thula Snowy egret Mar.-Oct.
Egretta caerulea Little blue heron Mar.-Oct.
Egretta iricolor Tricolored heron Mar.-Nov.
Bubulcus ibis Cattle egret, introduced (Africa) Year-round
Butorides striatus Green-backed heron Mar.-Oct.
Nvcticorax nycticorax Black-crowned night heron Mar.-Sept.
Nycticorax violaceus Yellow-crowned night heron Mar.-Sept.
Eudocimus albus White ibis Mar.-Sept.
Plegadis falcinellus Glossy ibis Year-round
Plegadis chihi White-faced 1bis Year-round
Mycteria americana Wood stork Jun.-Sept.
Shore Birds

Pluvialis squatarola Black-bellied plover Sept.-May
Himantopus mexicanus Black-necked stiit Mar.-Oct.
Recurvirostra americana American avocet Sept.-May

Tringa melanoleuca

Greater yellowlegs

Feb.-May; Aug.-Nov.

Tringa flavipes

Lesser yellowlegs

Feb.-May; Aug.-Nov.

Tringa solitaria

Solitary sandpiper

Mar.-Apr.; Aug.-Ocl.

Catoptrophorus semipalmatus Willet Year-round
Actitis macularia Spotted sandpiper Mar.-Apr.; Aug.-Oct.
Numenius phaeopus Whimbrel Apr.-May
Limosa haemastica Hudsonian godwit Apr.-Jun.
Calidris pusilla Semi-palmated sandpiper Apr.-May; Sept.-Nov.
Calidris mauri Western sandpiper Aug.-May
Calidris minutilla Least sandpiper Aug.-Apr.

Calidris bairdii

Baird’s sandpiper

Mar.-May; July-Oct.
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Chapter 1I: Natural Settings

LATIN NAME COMMON NAME SEASONAL PEAKS
Calidris alpina Dunlin Oct.-May
Calidris himaniopus Stilt sandpiper Apr.-May
Limnodromus griseus Short-billed dowitcher Mar.-May; Sept.-Nov.
Limnodromus scolopaceus Long-billed dowitcher Oct.-May
Gallinago gallinago Common snipe Oct.-Apr.

Phalaropus tricolor

Wilson’s phalarope

Apr.-May; July-Sept.

Fishing Birds
Larus atricilla Laughing gull Year-round
Sterna nilotica Gull-billed tern Oct.-Apr.
Sterna caspia Caspian tern Year-round
Sterna forsteri Forster’s tern Year-round
Childonias niger Black tern Apr.-Sept.
Ceryle alcyon Belted kingfisher Sept.-Apr.
Birds of Prey
Circus cyaneus Northern harrier Sept.-Apr.
Falco sparverius American kestrel Sept.-May
Falco columbarius Merlin Sept.-May
Falco peregrinus Peregrine falcon Sept.-May; Endangered
Asio flammeus Short-eared owl Oct.-May
Other Marsh Birds

Chordeiles minor Common nighthawk Apr.-Oct.
Coturnicops noveboracensis Yellow rail Oct.-May
Laterallus jamaicensis Black rail Nov.-Apr.
Rallus elegans King rail Year-round
Rallus limicola Virginia rail Oct.-Apr.
Porzana carolina Sora Sept.-May
Tachycineta bicolor Tree swallow Sept.-May

Riparia riparia

Bank swallow

Apr.-May; July-Oct.

Hirundo rustica

Bamn swallow

Mar.-May; Aug.-Nov.,

Corvus ossifragus Fish crow Year-round
Cistothorus platensis Sedge wren Oct.-Mar.
Cistothorus palusiris Marsh wren Year-round
Anthus spinoletia Water pipit Nov.-Mar.
Geothlpis trichas Common yellowthroat Mar.-Oct.
Passerculus sandwichensis Savannah sparrow Oct.-Apr.
Melospiza georgiana Swamp sparrow Sept.-May
Dolichonyx oryzivorus Bobolink May
Agelaius phoeniceus Red-winged blackbird Year-round
Quiscalus major Boat-tailed grackle Year-round
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Chapter 11: Natural Settings

Table 5.  Mammals Present in Southeast Louisiana.
SEMI-
LATIN NAME COMMON NAME TERRESTRIAL AQUATIC
Marsupiali
Didelphis virginiana I Opossum; rat de bois; topo, or raibua [ X |
Insectivora
Blarina brevicauda Short-tailed shrew X
Cryptotis parva Least shrew X
Chiroptera
Mbyolis austroriparius Southeastern myotis X
Pipistrellus subflavus Eastern pipistrelle X
Lasiurus borealis Red bat X
Lasiurus seminolus Seminole bat X
Lasiurus intermedius Northern yellow bat X
Nycticeius humeralis Evening bat X
Plecotus rafinesquii Rafinesque’s big-eared bat X
Tadarida brasiliensis Brazilian free-tailed bat; guano bat X
Lagomorpha
Sylvilagus aquaticus Swamp rabbit; cane cutter: cane jake X
Sylvilagus floridana Eastern cottontail X
Rodentia
Sciurus carolinensis Gray squirrel; cat squirrel; écwreuil gris X
Sciurus niger Fox squirrel; chucklehead X
Glaucomys volans Southem flying squirrel: ! 'éscureuil volant X
Oryzomys palustris Marsh rice rat X
Reithrodontomys fulvescens Fulvous harvest mouse X
Peromyscus leucopus White-footed mouse X
Peromyscus gossypinus Cotton mouse X
Sigmodon hispidus Hispid cotton rat X
Neotoma floridana Eastern wood rat: pack rat: trade rat X
Ondatra zibethicus Muskrat, rat musqué; raia, ot rara almizcle X
Carnivora
Canis rufus Red wolf X
Ursus americanus American black bear X
Procyon lotor Raccoon; chat sauvage; shoui (Choctaw) X
Mustela vison Mink; belerie; toni (Choctaw): iskixpa (Biloxi) X
Lutra canadensis River otter X
Felis rufus Bobcat: pichou X
Artiodactyla
Odocoileus virginianus I White-tailed deer, 'chevreuil X

Species diversity in the project area is high;
however, the numbers of members of many of
these species are diminishing rapidly (Table 6)
(Louisiana Department of Wildlife and Fisheries
1997). The Louisiana black bear is a threatened
species that 1s likely to become endangered in the
near future. The Eastern diamondback rattlesnake
(Crotalus adamanteus) is considered extremely
rare in Louisiana, as is the alligator snapping tur-
tle (Macroclemys temminickii) and the Eastern
glass lizard (Ophisaurus ventralis). The great di-
versity of both migratory and stationary bird spe-
cies in the project area accounts for the presence
of the lark sparrow (Chondestes grammacus) and
red-cockaded woodpecker (Picoides borealis),
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both of which are considered threatened by the
Louisiana Natural Heritage Program of the Lou-
isiana Department of Wildlife and Fisheries. En-
dangered or threatened shore and wading birds
include the glossy ibis (Plegadis falcinellus), the
white ibis (Eudocimus albus), the brown pelican
(Pelecanus erythrorhynchos), the interior least
tern (Sterna antillarum athalassos), the Caspian
temm (Sterna caspia), the gull-billed tern (Sterna
nilotica), the American oystercatcher (Haemato-
pus palliatus), and the sooty tem (Sterna fuscata).

Human Utilization of Fauna
Archeological evidence of vertebrate use
among indigenous populations along the




Chapter II: Natural Settings

Table 6. Threatened or Endangered Animals in Louisiana.
NO TRANSITORY OR
LATIN NAME COMMON NAME CRITICAL |IMPERILED|RARE | CURRENT DISPERSED
RECORD MIGRATORY
Mollusks

[Actinonaias ligamentina Mucket X
i Anodontoides radiatus Rayed Creekshell X

Cyprogenia aberti Western Fanshell X
[Ellipsaria lineolara Butterfly X

Elliptio crassidens Elephant-Ear X X

Eiliptio dilatata Spike X X
Fusconaia ebena Ebonyshell X

\Lampsilis abrupia Pink Mucket X

\Lampsilis cardium Plain Pocketbook X

[Lampsilis ornaia Southern Pocketbook

\Lampsilis siliquoidea Fatmucket X X
\Lasmigona complanaia White Heelsplitter X

ILigumia recta Black Sandshell X

Margaritifera hembeli Louisiana Pearlshell X

Qbovaria Jacksoniana Southern Hickorynut X X

Obovaria olivaria Hickorynut X

Obovaria unicolor Alabama Hickorynut X

|Pleurobema beadleanum Mississippi Pigtoe X

|Pleurobema Riddelli Louisiana Pigtoe X X

\Pleurobema Rubrum Pyramid Pigtoe X

[Potamilus amphichaenus Texas Heelsplitter X
[Potamilus capax Fat Pocketbook X

|Potamilus inflatus Inflated Heelsplinter X

|Prvchobranchus occidentalis |Ouachita Kidneyshell X

Quadrula cylindrica Rabbitsfoot X

Quadrula metanevra Monkeyface X

iStrophitus subvexus Southern Creekmussel X
\Strophitus undulatus Squawfoot X

Villosa vibex Southern Rainbow X

\Pleurocera canaliculata Silty Hornsnail X

Crustaceans

Fallicambarus dissitus Pine Hills Crawfish X

|Fallicambarus macneesei Old Prairie Crawfish X

Fallicambarus orvkies A Crawfish X X

axonella beveri Sabine Fencing Crawfish X X

\Faxonella creaseri QOuachita Fencing Crawfish X

Oronectes blacki Calcasieu Stream Crawfish X

Oronectes hathawayi Teche Strem Crawfish X

Oronectes hobbsi A Crawfish X

Oronectes maletae Kisatchie Stream Crawfish X

Oronectes palmeris creolanus|A Crawfish X

\Procambarus bivinatus Ribbon Crawfish X X

\Procambarus elegans A Crawfish X

\Procambarus geminus A Crawfish X X
\Procambarus jaculus Javelin Crawfish X X

\Procambarus shermani A Crawfish X

\Procambarus viaeviridis A Crawfish X X

Insects
\Dryobius sexnotatus Six-Banded Longhorn Beetle
\Dubiraphia parva Little Dubiraphian Riffle X X
Bectle
\Brachvcercus flavus Yellow Brachycercus Mayf{ly X
Leuctra szczytkoi Schoolhouse Springs Leuctran X
Stonefly

Chimarra holzenthali Caddisfly X

|Agarodes libalis Caddisfly X

Cheumatopsyche morsei Caddisfly X

iplectrona rossi Caddisfly X
[Hydroptila ouachita Caddisfly X
24
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Chapter 1I: Natural Settings
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NO TRANSITORY OR
LATIN NAME COMMON NAME CRITICAL |IMPERILED|RARE [ CURRENT DISPERSED
RECORD MIGRATORY
Fish

\Acipenser oxyrhynchus Gulf Sturgeon X
ldesotoi
\Scaphirhynchus albus Pallid Sturgeon X
\Polyodon spathula Paddlefish X
lAlosa alabamae Alabama Shad X
7Campostoma anomalum Central Stoneroller X
Wotropis boops Bigeye Shiner X
Wotropis buccatus Silverjaw Minnow X
INotropis hubbsi Bluehead Shiner X
Wotropis potieri Chub Shiner X
Notropis signipinnis Flagfin Shiner X
INotropis welaka Bluenose Shiner X
\Phenacobius mirabilis Suckermouth Minnow X
Cyprinella camura Bluntface Shiner X
Cyprinella whipplei Steelcolor Shiner X
Cycleptus elongatus Blue Sucker
\Moxostoma carinatum River Redhorse X
\INotorus munitus Frecklebelly Madtom X
\Fundulus euryzonus Broadstripe Topminnow X

yngnathus scovelli Gulf Pipefish
Crystallaria asprella Crystal Darter X X
iAmmocrypta clara Western Sand Darter X
Etheostoma caeruleum Rainbow Darter X
|Percina Lenticula Freckled Darter X
\Percina macrolepida Bigscale Logperch X
|Percina aurora Pearl Darter X
\Percina copelandi Channel Darter X

Amphibians
ldmbystoma tigrinum Eastern Tiger Salamander X
lAmphiuma means Two-Toed Amphiuma X
\Hemidactylium scutatum Four-Toed Salamander X
\Plethodon serratus Southern Redbacked X
Salamander

|Plethodon websteri Webster’s Salamander X
|Plethodon kisatchie Louisiana Slimy Salamander X X
Pseudotriton montanus Mud Salamander X

seudotriton ruber Red Salamander X
\Pseudacris ornata Ornate Chorus Frog X
\Pseudacris streckeri Strecker’s Chorus Frog X
\Rana capito sevosa Dusky Crawfish Frog X

Reptile

Caretta caretta Loggerhead Sea Turtle X
Chelonia mydas Green Sea Turtle X
\Eretmochelys imbricata Hawksbill Turtle X
\Lepidochelys kempii Kemp's Ridley Sea Turtle X
\Macroclemys temminckii Alligator Snapping Turtle X
\Dermochelys coriacea Leatherback Sea Turtle X
Graptemys oculifera Ringed Map Turtle X
Graptemys gibbonsi Pascogoula Map Turtle X

alaclemys terrapin pileata |Mississippi Diamon-Backed X

Terrapin
Terrapene ornata Ornate Box Tunle X
\Sternotherus minor peltifer | Stripe-Necked Musk Turtle X
Gopherus polyphemus Gohper Tortoise X
Ophisaurus veniralis Eastern Glass Lizard X
|Eumeces septentrionalis Southern Prairie Skink X
Carphophis amoenus vermis _|Western Worm Snake X
Coluber constrictor Tan Racer
etheridgei
\Farancia erytrogramma Rainbow Snake X
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Table 6, continued

NO TRANSITORY OR
LATIN NAME COMMON NAME CRITICAL |IMPERILED|RARE [ CURRENT DISPERSED
RECORD MIGRATORY
\Lampropeltis calligaster Mole Kingsnake X
irhombomaculata
|Pituophis melanoleucus Black Pine Snake X
lodingi
\Pituophis melanoleucus Louisiana Pine Snake X
ruthveni
IRhadinaea flavilata Pine Woods Snake X
Micrurus fulvius fulvius Eastern Coral Snake X
Crotalus adamanteus Eastern Diamondbacked X
Rattlesnake
Birds

\Pelecanus erythrorhynchos  |American White Pelican X
|Pelecanus occidentalis Brown Pelican X
|Egretia rufescens Reddish Egret X
|Plegadis falcinellus Glossy Ibis X
IAjaia ajaja Roseate Spoonbill X
\Lophodytes cucullatus Hooded Merganser X
\Pandion haliaetus Osprey X
\Elanoides forficatus American Swallow-Tailed Kite X X
\Haliaeetus leucocephalus Bald Eagle X
lAccipiter cooperii Cooper’s Hawk X
\dquila chrysaetos Golden Eagle X
[Polyborus plancus Crested Caracara X
\Falco peregrinus Peregrine Falcon X
\Laterallus jamaicensis Black Rail X
Grus americana Whooping Crane X
Grus canadensis Sandhill Crane X
Charadrius alexandrinus Snowy Plover X X
Charadrius melodus Piping Plover X
Charadrius wilsonia Wilson's Plover X
\Haematopus palliatus American Oystercatcher X
\INumenius borealis Eskimo Curlew X
\Scolopax minor American Woodcock X
\Sterna antillarum athalassos |[Interior Least Tern X
|Sterna caspia Caspian Tem X X
ISterna nilotica Gull-Billed Tern X
\Sterna fuscata Sooty Tern X
Columbina passerina Common Ground Dove X
Wsio flammeus Short-Eared Owl X X
\Speotyto cunicularia Burrowing Owl X X
|Picoides borealis Red-Cockaded Woodpecker X
Campephilus principalis Ivory-Billed Woodpecker X
\Sitta carolinensis White-Breasted Nuthatch X
Vireo bellii Bell’s Vireo X
Vireo gilvus Warbling Vireo X
Vermivora bachmanii Bachman’s Warbler X
iDendroica cerulea Cerulean Warbler X
|Dendroica petechia Yellow Warbler
|Helmitheros vermivorus Worm-Eating Warbler X
ISeirus motacilia Louisiana Waterthrush X

etophaga ruticilla American Redstart X
iAimophila aestivalis Bachman's Sparrow X
I Ammodramus henslowii Henslow’s Sparrow X
I Ammodramus savannarum __ {Grasshopper Sparrow X
Chondestes grammacus Lark Sparrow X X

Mammals

\Sorex longirostris Southeastern Shrew X
ILasionycteris noctivagans Silver-Haired Bat X
\Eptesicus Fuscus Big Brown Bat X
Perognathus hispidus Hispid Pocket Mouse X

eithrodontomys humulis Eastern Harvest Mouse X
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NO TRANSITORY OR
LATIN NAME COMMON NAME CRITICAL |IMPERILED|RARE | CURRENT DISPERSED
RECORD MIGRATORY
IMesoplodon densirostris Tropical Beaked Whale X
[Ziphius cavirostris Goose-Beaked Whale X
Kogia simus Dwarf Sperm Whale X
|Physeter macrocephalus Sperm Whale X
ISrenella clymene Short-Snouted Spinner Dolphin X
KS1enella coeruleoalba Striped Dolphin X
\Stenella frontalis Atlantic Spotted Dolphin X
\Delphinus delphis Saddle-Backed Dolphin X
\Pseudorca crassidens False Killer Whale X
Globicephala macrorhvnchus |Shon-Finned Pilot Whale X
Balaenopiera acutorostrata__|Little Piked/ Minke Whale X
Balaenoptera borealis Set Whale X
\Balaenopiera edeni Bryde’s Whale X
Balaenoptera musculus Blue Whale X
Balaenoptera physalus Finback Whale X
Canis rufus Red Wolf X
Ursus americanus luteolus Louisiana Black Bear X
assariscus astutus Ringtail

(Musiela frenata Long-Tailed Weasel X
ISpilogale putorius Eastern Spotted Skunk X
\Felis concolor corvi Florida Panther X
Trichechus manatus Manatee X
Louisiana coast is sparse, and it is not yet known Louisiana were deer and bear, primarily due to
if sites in this region represent year-round or their multi-functionality. Besides food and cloth-
seasonal occupations (Larson 1980:20; Smith ing, other uses of animal products included hormn
1996:7;, Webb 1981). The broad spectrum of tips for arrow points, needles, and glue; skin,
flora and fauna within the coastal plain of south- sinew, and entrails for thread, fishnets, cords,
eastern Louisiana could support either large sed- and bowstrings; and claws for jewelry and hair
entary populations or intermittent hunting, fish- ornaments. Other mammals often utilized by the
ing, and gathering camps, or both. Summaries of indigenous peoples of southeastern Louisiana
faunal analyses from Coles Creek, Plagquemine, were beaver (Castor canadensis), raccoon,
and Mississippian sites in the Louisiana coastal squirrel, panther, fox, wild cat (Felis rufus),
zone show that selected fauna in the region were muskrat, and rabbit; otter was used for ornamen-
used for subsistence purposes (Brown 1984:106- tal clothing and shamanistic pouches (Swanton
107; Davis 1984; Smith 1995, 1996; Springer 1979:250).
1980:214-217). Although archeological recovery Birds were used primarily for food and per-
techniques and quantification methods have var- sonal adornment. Ducks, geese, quail (Phasiani-
ied widely, gar, bowfin, catfish, alligator, turtles, dae), partridge, and pigeon were food sources,
muskrat, raccoon, and deer are the primary spe- while eagle, crane (Crus canadensis), and Blue
cies mentioned in these studies. Heron (Ardea herodias) feathers were used for

The practice of prehistoric species selection mantles, headdresses, and other types of oma-
has been elaborated by Swanton (1979), who mentation (Swanton 1979:251).
discusses the utilization of various animals A wide variety of fish served as food
throughout the southeastern United States, in- sources, including bluefish, herring (Clupeidae),
cluding southeastern Louisiana. Swanton eel, mullet (Mugil spp.), sturgeon (Acipenser
(1979:249) states that the mammals used most Sfulvesnens), trout (Salmonidae), pickerel, bass,
commonly by indigenous groups in southeastem gar, carp, sucker (Castomidae), and catfish. Fin
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bones and gar scales were used to point spears.
Mollusks such as mussels, oysters (Crassostrea
virginica), cockles, and snails (Prisogaster ni-
ger) were eaten, and their shells were used for
shaping the insides of pots, hollowing canoes,
and scraping bows. When mixed, shell ash and
hot water was used as a depilatory (Swanton
1979:252).

Indigenous groups of southeast Louisiana
also ate turtle (Swanton 1979:252), and turtle
shells were employed as rattles that often were
fastened around women’s ankles. It is known
from ethnographic accounts that alligator also
was consumed by southeastern Louisiana Native
Americans. A written account from 1758 docu-
ments a young Chitimacha slave girl killing an
alligator with a wooden stick (Swanton
1979:332).

Historic period utilization of various fauna
in southeastern Louisiana resulted from both the
need to generate income and for subsistence.
Trapping, hunting, and fishing not only were the
primary means of income for these settlers and
residents, but also were daily sources of food.
While New Orleans quickly became a center for
the fur trade after its founding in 1718, pelts
typically were shipped down the Mississippi
River from the Illinois and Upper Mississippi
regions. Trapping as an income-derived occupa-
tion did not begin in earnest in Louisiana until
the late 1800s; prior to this, duck hunting was
more profitable (Lowery 1974:22; Davis
1985:157). Mink, otter, and raccoon pelts all
were obtained from the Louisiana marshlands, as
were alligator skins. Muskrat trapping began in
earnest in Lafourche Parish around 1900, and by
1915 it had become the fur of choice (Lowery
1974:25; Davis 1985:57).

By 1912, trapping was so pervasive that
sanctioned hunting seasons had to be established
to prevent depletion of the resources. The 1920s
saw increased demand for raccoon furs, the
trend only to be replaced in the 1930s by wild
mink (Lowery 1974:34). In the 1940s, following
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their 1938 introduction to southeast Louisiana,
nutria quickly began to replace muskrat in both
financial importance and population. Nutria
quickly displaced the native muskrat through
competition for the habitat.

Climate

The region surrounding Grand Isle in Jef-
ferson Parish, Louisiana i1s characterized by a
humid subtropical climate. Summers are long,
hot, and rainy, but winters generally are mild
and pleasant. Average annual precipitation is
164 cm (64 in), half of which falls during the
April through September growing season. Local
weather patterns are controlled primarily by pre-
vailing southeasterly winds coming from the
Gulf of Mexico. These winds average about 25
km per hour (10 mi per hour) during the spring
and contribute to the formation of localized af-
ternoon thundershowers, which occur through-
out the spring and summer months. The summer
and fall months also are subject to occasional
tropical storms or hurricanes, which threaten the
area every few years and can cause extremely
heavy rains for one to three days. During the
winter, cool fronts from the north usually are
weakened or dissipate completely before reach-
ing south Louisiana.

Based on data recorded from 1951 to 1979
in Reserve, Louisiana, daily average temperature
peaks in July at 28° C (82° F), with an average
maximum temperature of 33° C (91° F)
(McDaniel 1987). Temperatures only occasion-
ally exceed 38° C (100° F). Summer nighttime
temperatures drop to about 24° C (75° F). July 1s
also the wettest month, averaging 16.5 cm (6.5
in) of precipitation (McDaniel 1987). Winter
temperature averages about 13° C (55° F), and
may reach freezing (0° C) from November
through mid-March, usually only after nightfall.
Snowfall occurs in measurable amounts only
about once every 20 years; however, when it
does occur, it can exceed 5 cm (2 in) (McDaniel
1987; Matthews 1984).



CHAPTER 111

PREHISTORIC OVERVIEW

ntroduction

The cultural sequence of Louisiana tradi-

tionally has been divided into three stages:
the Paleo-Indian, the Archaic, and the Woodland
(Neuman 1984). These stages, defined by certain
technological and economic traits, imply evolu-
tionary development; however, the cultural his-
torical sequence 1s described accurately by these
divisions of prehistory, regardless of whether
one is a proponent of cultural evolution or not.
Therefore, the three-stage system is utilized in
this report to organize the prehistory of the area.

The proposed project area lies within Man-
agement Unit V, as defined in Louisiana’s Com-
prehensive Archaeological Plan (Smith et al.
1983:93-112). That Management Unit is com-
posed of 14 parishes located in the southeastern
portion of the state. They include Pointe Coupée,
West Baton Rouge, Iberville, Ascension, As-
sumption, St. James, St. Charles, St. John the
Baptist, Lafourche, Terrebonne, Jefferson, Or-
leans, St. Bemard and Plaquemines Parishes.
The entire management unit falls within the
Holocene period alluvial deposits of the four
major deltaic lobes that have shaped southeast-
ern Louisiana.

As previously discussed, geomorphological
evidence indicates that the landforms in the vi-
cinity of the proposed project area, and Grand
Isle itself, are not more than 2,000 years old;
therefore, archeological sites older than the
Woodland stage are unlikely to occur there.
There is little reason to expect that Paleo-Indian
or Archaic remains will be discovered within the
vicinity of Grand Isle. The discussion of the Pa-
leo-Indian and Archaic stages is provided only
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as a prologue to the description of the Woodland
cultures of the region.

Paleo-Indian Stage (10,000 - 6,000 B.C.)

Paleo-Indians, the earliest inhabitants of
Louisiana, may have arrived in the region as
early as 12,000 B.C.; however, the earliest Pa-
leo-Indian remains found in the state date from
10,000 B.C. (Smith et al. 1983; Webb et al.
1971). Information pertaining to Paleo-Indian
hife-ways is imprecise, but it generally is agreed
that they formed highly mobile band level
groups that relied to some degree on hunting of
now-extinct Pleistocene megafauna (e.g., mam-
moth, mastodon, and bison) and on foraging.

The lithic tools composing the Paleo-Indian
tool inventory include large, thin, bifacially-
worked, fluted lanceolate projectile points, as
well as bifacial cleavers, core handaxes, knives,
drills, end scrapers, side scrapers, and spoke-
shaves (Smith et al. 1983). Lithic tools exhibit
high quality workmanship, with evidence of fine
flaking, retouching, basal grinding, and thinning
(Smith et al. 1983). Paleo-Indian projectile point
types recovered from Louisiana include Angos-
tura, Clovis, Dalton, Eden, Pelican, Plainview,
San Patrice, Scottsbluff, and Quad.

Near the end of the Pleistocene, the climate
warmed, signaling a shift in food resources and
forcing Paleo-Indian peoples to adapt to the de-
veloping environment of the region. The late
Paleo-Indian tool assemblage reflects this adap-
tation. While the early Paleo-Indian tool assem-
blage consisted primarily of projectile points
manufactured from exotic materials, late Paleo-
Indian tools included knives, scrapers, chisels,



gravers, drills, and adzes, most of which were
made from locally available materials. In addi-
tion, overall projectile point size decreased, in-
dicating a greater reliance on smaller game, such
as deer. Finally, Late Paleo-Indian sites have
been found in greater numbers, suggesting a
population increase (Neuman 1984).

At approximately 8,000 B.C., a technologi-
cal complex known as San Patrice first appeared
in northwestern Louisiana, eastern Texas, and
southern Arkansas (Webb et al. 1971). San
Patrice sites date from 8,000 to 6,000 B.C.; they
initially were defined on the basis of two projec-
tile point types: one lanceolate (San Patrice, var.
Hope), and one side-notched (San Patrice, var.
St. Johns) (Webb 1946). Unifacial tools such as
Albany side scrapers and other side scrapers,
end scrapers, gravers, drills, raclettes, scaled
pieces, burins, and retouched flakes also are in-
cluded in the San Patrice tool inventory (Webb
etal. 1971).

San Patrice and Dalton sites are distributed
more widely than those of their earlier Paleo-
Indian counterparts. San Patrice sites have been
found on margins of upland terraces overlooking
river valleys, lakes, and streams, and along the
small streams that dissect the uplands. South Lou-
1siana sites with San Patrice or Dalton compo-
nents include the Da Dump Site (16SL59), and
the Edwin Mott Site (16SL42), both located in St.
Landry Parish (Smith et al. 1983). San Patrice
projectile points also have been recovered from
Avery Island (Gagliano 1964, 1967). To date, no
Paleo-Indian artifacts have been recovered from
southeastern coastal Louisiana.

San Patrice appears to have been contempo-
raneous with the Dalton complex recognized in
adjacent states. Close technological and morpho-
logical affinities between the San Patrice and Dal-
ton complexes have led some archeologists to
suggest that these sites are related and comprise
the Dalton horizon (Ensor 1986). Both Dalton
and San Patrice points, which appear to be de-
rived from Clovis prototypes, have a pentagonal
outline and a concave base that has been ground
smooth and also thinned and fluted (Neuman
1984).

In Louisiana, Paleo-Indian finds occur most
commonly in Tertiary uplands and upland/
floodplain bluff areas. Areas within the more
recent floodplains of the Atchafalaya, Missis-
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sippi, and Red rivers or their tributaries gener-
ally are considered the least probable areas for
containing Paleo-Indian remains (Neitzel and
Perry 1977). Paleo-Indian sites are unlikely to
occur in these areas because the deposits com-
prising the landforms post-date this era. Al-
though most Paleo-Indian projectile points found
in Louisiana have been recovered from the sur-
face of sites in the northwest portion of the state,
some Paleo-1ndian artifacts have been recovered
from coastal Louisiana sites.

The Salt Mine Valley Site (161B23), on
Avery Island in Iberia Parish, contains an appar-
ent deeply buried Paleo-Indian component. Dur-
ing the 1860s strip mining of the salt dome,
deeply buried lithic tools and basketry fragments
were recovered in association with the remains
of extinct fauna, including mastodon, mammoth,
horse, bison, and sloth. Limited testing through-
out the site area during the early 1960s produced
nondiagnostic tools and bipolar chipped cores at
depths of approximately 6 m (20 ft). While the
original analysis of collected data suggests that
initial occupation of the site dates from the early
Paleo-Indian period (Gagliano 1964), subse-
quent analysis indicates that the site may not
have been occupied until late in the Paleo-Indian
stage (Gagliano 1967).

Archaic Stage (6,000 — 1,500 B.C.)

During the Archaic stage, subsistence sys-
tems became more diverse, fostering the devel-
opment of quasi-permanent settlements (Neitzel
and Perry 1977). The size, content, and distribu-
tion of Archaic sites suggest that site occupation
corresponded to seasonal availability of select
natural resources. Archaic peoples exploited a
home range delimited by the seasonal availabil-
ity of nuts, fruits, fish, game, and other natural
resources (Muller 1983).

Archaic peoples utilized a variety of mate-
rials for tool manufacture. They also incorpo-
rated new techniques for polishing and grinding
granitic rock, sandstone, slate, steatite, and sco-
ria. In addition, shell and bone were exploited
throughout the latter half of the Archaic stage. A
wide variety of side-notched, corner-notched,
and side-stem projectile points are associated
with the Archaic stage.

The Archaic period is subdivided into the
Early, Middle, and Late Periods. Each of these



periods, from the earliest to latest, is character-
ized by a change in climate, change in substance
strategies, and population increase (Neuman
1984).

Early Archaic Period (6.000 — 5,000 B.C.)

Early Archaic cultural manifestations re-
semble those defined for the terminal Paleo-
Indian stage in content and distribution; how-
ever, some innovations that were made during
the earlier period evolved into the characteristic
traits of the Early Archaic Period. These include
vanations of projectile point types and an in-
crease in the level of sedintism. Terminal Paleo-
Indian sites in Louisiana often are identified as
basal components on Early Archaic sites, indi-
cating an in situ development for the Early Ar-
chatc (Servello 1983).

Despite these apparent similarities, Early
Archaic peoples exploited a wider variety of
resources than did their Paleo-Indian predeces-
sors. They hunted smaller animals such as
whitetail deer, raccoon, bear, dog, groundhog,
squirrel, fox, beaver, bobcat, skunk, mink,
muskrat, porcupine, wild turkey, passenger pi-
geon, goose, duck, and various aquatic and
semiaquatic species (Neuman 1984; Walthall
1980).

In addition, late Paleo-Indian and Early Ar-
chaic projectile point styles such as Angostura-
like, San Patrice, and Dalton have been found
throughout Louisiana; however, very few Early
Archaic components have been isolated within
the state. Several Early Archaic projectile point
types and associated horizons have been defined
for areas throughout the southeastern United
States, including the Big Sandy, Kirk, and Bi-
furcate Horizons.

The Big Sandy Horizon is characterized by
a distinctive projectile point type. Big Sandy
points have been recovered from Florda to
Texas in the Southeast, and from as far north as
the Great Lakes. The Big Sandy point is charac-
terized by its steep triangular blade and serrated
edges. Side-notching and utilization of a similar
chipped stone tool assemblage suggests continu-
ity with Dalton and San Patrice. Big Sandy sites
also exhibit multiple activity areas (Walthall
1980).
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The Kirk Horizon is characterized by a
wide variety of stone tools and projectile points
associated with the forested portions of eastern
North America. The projectile point varieties are
medium-sized, comer-notched, and deeply ser-
rated; they often exhibit beveling along the
blade. The chipped stone tool assemblage of the
Kirk Honzon is similar to that of the preceding
Big Sandy Horizon. A substantial inventory of
wood and bone working tools is associated with
Kirk Horizon sites (Purdy 1973; Waller 1976).

Middie Archaic Period (5,000 — 3,000 B.C.)

By 3,000 B.C., climatic and environmental
conditions were much like those of the present.
The scheduling of economic activities in the
southeast shifted at that ttme to include shellfish
(Walthall 1980). A new emphasis on aquatic and
ripanian resources (shellfish, fish, reptiles, and
amphibians) indicates a trend toward maximiza-
tion of local resources (Smith et al. 1983).

In the Southeast, poputation estimates show
an increase over previous levels; however, these
larger groups appear to have been less mobile
than earlier populations (Muller 1983). Two set-
tlement pattern types have been identified for the
Middle Archaic: (1) a centrally-based wandering
pattern from both base and satellite camps, and
(2) a restricted wandering pattern. In the cen-
trally-based wandering pattern, the central base
camp was occupied for both subsistence and
maintenance activities, while satellite sites were
occupied for resource procurement. Floodplain
sites containing thick midden deposits represent
quasi-permanent or permanent habitations.
Small special activity sites generally are located
on floodplains, on terraces, and in upland set-
tings along tributary streams. These sites appar-
ently were chosen for their proximity 1o selected
exploitable resources, including game, nuts, and
chert. The restricted wandering pattern involved
no base camp; groups moved from one locale to
the next as resources became available.

Middle Archaic artifact assemblages of the
southeastern cultural area are characterized by a
plethora of stemmed, broad-blade projectile
points that probably were used in conjunction
with the atlat/ (spear thrower). Heavy grinding
and nutting stone tools and tools such as axes,




adzes, wedges, and gouges indicate that Middle
Archaic peoples were well-adapted to southern
hardwood forests. Bone fish hooks, net sinkers,
and plummets reflect increasing reliance on
aquatic resources.

Middle Archaic manifestations recognized
in Southern Louisiana include the Amité River
phase. The Amité River phase was defined in the
Amité Basin in the upper deltaic region of Lou-
isiana (Gagliano and Saucier 1963). It represents
an adaptation to the upland woodlands and is
characterized by earth middens and camp areas
and 1t may include conical earth mounds. Sites
are located on stream valley margins and along
beaches and estuaries. Ground stone and bone
commonly were used for manufacturing a vari-
ety of tools. Local gravels served as a source for
chipped stone artifacts (Gagliano 1967). Wil-
liams, Shulma, Kent, Wells, Almagre, and Gary
projectile point types were common.

Remains of human burials have been ob-
served at various Middle Archaic sites within the
southeastern culture area. Burials are both flexed
and extended, with few or no grave goods (Mul-
ler 1983). These simple interments and the lack of
grave offerings imply an egalitarian social or-
ganization.

Late Archaic Period (3,000 — 1,500 B.C.)

The Late Archaic period is marked by the
settlement of previously uninhabited or sparsely
populated areas, suggesting an increase in popula-
tion throughout the Southeast. Macrobands made
up of approximately 30 or more people were
formed during spring and summer; during the
winter, these groups split into microbands to ex-
ploit nearby environments (Jenkins and Krause
1986; Muller 1983). Late Archaic projectile point
types recognized from southern Louisiana include
various expanding, contracting, and straight stem
forms: Yarbrough, Carroliton, Gary, Shulma,
Palmillas, Morhiss, Kent, Pontchartrain, Mar-
shall, Webb, Hale, Ellis, Marcos, Wells, Wil-
liams, and Frazier. Shell, bone and stone pen-
dants; musical tube pipes; and a variety of other
artifacts are associated with the Late Archaic.
During the Late Archaic, regional variations mn-
tensified, and extensive exchange relationships
developed between regions. Subsistence practices
were scheduled around the seasonal availability
of key species; deer, fish, nuts, and shellfish were
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of primary importance. Late Archaic peoples
probably practiced limited horticulture of such
native cultigens as sunflower, marshelder, and
various gourds and squashes.

Archaic-style projectile points commonly
are found throughout the state; however, few of
Louisiana’s discrete, intact archeological depos-
its dating from the Archaic have been excavated
systematically, analyzed, and comprehensively
reported (Neuman 1984). The Banana Bayou
Mound, tested in 1962, is an exception.

The Banana Bayou Mound (161B24) is lo-
cated at the southern basal edge of Avery Island.
Testing of the mound indicated that it was con-
structed in two stages. Charcoal recovered from
a lens on the surface of the primary mound dated
from 2,490 B.C. + 260 years, nearly a thousand
years prior to the estimated beginning of Poverty
Point culture. Charcoal also was recorded in
lenses within and underlying the primary
mound. Its presence suggests the construction of
structures on the mound. While few artifacts
were located during excavation, a number of
amorphous fired clay objects were recovered,
that were similar in color and consistency with
those recovered from Poverty Point and Tche-
functe sites (Gagliano 1967). It is unclear, how-
ever, whether this site actually dates from the
Late Archaic period, or from the later Poverty
Point cultural period (1,500 to 500 B.C.).

Gagliano (1967) also has proposed a Late
Archaic Copell phase for south-central Louisi-
ana. This phase was based on data collected
from the Copell Site (16VM102), a prehistoric
cemetery in Vermilion Parish that was excavated
by Henry Collins in 1926. Numerous interments
were recovered at that time, including some that
were lying on yellow and red colored pigments
(Neuman 1984). Cultural traits from the Copell
Site subsequently were described by Ford and
Quimby (1945). Both Collins and Ford and
Quimby, assigned a Tchefuncte affiliation to the
site based on collected artifacts, data, and physi-
cal anthropological data from the bunals. How-
ever, since no ceramic sherds were recovered
during the excavations at Copell, Gagliano
(1967) suggested a Late Archaic period affilia-
tion. Additional testing 1s necessary to date the
site accurately, and to determine whether or not
the proposed Copell phase is a legitimate, defin-
able south-central Louisiana cultural phase.




Poverty Point Culture (1,500 - 500 B.C.)

Both the Poverty Point period and culture
are named after the type site (16WCS5) located in
West Carroll Parish, Louisiana. Poverty Point
culture 1s characterized by the appearance of
baked clay balls, a microlithic stone tool indus-
try, and extensive earthworks (Ford and Webb
1956; Kuttruff 1975; Webb 1968). At the ime of
its construction, the Poverty Point Site was the
largest earthwork in the Americas. The site is
composed of six segmented ridges measuring
152 t0 45.7 m (50 to 150 ft) in width, and is
octagonal in shape. Several other Poverty Point
mounds are scattered throughout the immediate
site area. The largest of these, Mound A, may
have been constructed to resemble a bird effigy.
Numerous clay balls recovered from the site
have been identified as “cooking balls,” used
after heating to warm liquids; these objects ap-
pear to represent substitutes for stone, which is
scarce in the lower Mississippi River Alluvial
Valley. The artifact assemblage at Poverty Point
includes tools and resources made from raw ma-
terials originating from Alabama, Arkansas,
Tennessee, Ohio, Indiana, and lllinois, as well as
steatite vessels originating from Georgia and
North Carolina, and copper originating from
Michigan. Fiber-tempered ceramics appear late
in the period.

Poverty Point artifacts reflect an increase in
exchange activity, which began during the Mid-
dle and Late Archaic periods. The presence of
non-utilitarian items such as lapidary work, pan-
pipes, and animal effigies in stone and shell, as
well as the presence of massive civic-ceremonial
architecture, all reflect a hierarchical social or-
ganization.

Very little subsistence information has been
obtained from the Poverty Point Site itself; how-
ever, specialization in the procurement of deer
and fish continued from Late Archaic times.
Gibson (1978) suggests that redistribution, or
the centralized coll<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>