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INTRODUCTION

The U.S. Geological Survey (USGS), in cooperation with the Coastal Research
Laboratory in the Department of Geology and Geophysics at the University of New
Orleans (UNO) and the Center for Coastal Energy and Environmental Resources at
Louisiana State University (LSU), is investigating the processes of coastal erosion in
Louisiana (Sallenger and others, 1987; Sallenger and Williams 1989; Penland and others,
1992)..Building on the USGS Louisiana Barrier Island Study (Williams and others,
1992), this USGS Open-File Report depicts shoreline changes between 1884 and 1996,
which provides an 8.9-year update of McBride and others (1992). In order to quantify
shoreline changes since January 21, 1988, new vertical aerial mapping photography was
acquired on December 9, 1996. The methods and transects used by McBride and others
(1992) were used to insure data compatibility of the new measurements and analysis.
Tables 1 and 2 presents the transect measurements of shoreline change for the
Plaquemines Islands. For gulfside change measurements, a negative (-) sign signifies
landward movement or erosion and a positive (+) sign signifies a seaward movement or
progradation. For bayside change measurements, a negative (-) sign signifies a seaward
movement or erosion and a positive (+) sign signifies a landward movement or accretion.

The Plaquemines barrier shoreline is located about 45 km northwest of the mouth of the
Mississippi River and about 80 km south-southeast of New Orleans (Figure 1). The
arcuate barrier system is approximately 48 km long and forms the eastern flank of
Barataria Bight. It extends from Grand Terre Islands to Sandy Point. The Plaquemines
shoreline has undergone a dramatic transformation between the years 1884 and 1996.
Factors that account for the severe coastal erosion are primarily a lack of sediment
supply, rapid subsidence, and storms and human impacts. In 1884 the shoreline was
dominated by a series of deltaic headlands separated by barrier islands and tidal inlets. In
1884 Grand Terre Island was a continuous barrier island that extended from Barataria
Pass in the west to Quatre Bayoux Pass in the east. By 1956 newly formed breaches were
beginning to alter the appearance and evolution of the Plaquemines barrier system. Grand
Terre deteriorated into three smaller islands. Lanaux Island (Shell Island) was breached
as its eastern end welded to the mainland. Sandy Point was cut off from the mainland
forming Sandy Point Island. By 1956, man-made influences to this region included the
Mississippi River levees to the north, extensive canal dredging in the back-barrier marsh,
and the creation of Fontanelle Pass (known as Empire Jetties). These three influences
severely disrupted the natural sediment dispersal system. Submergence and canal
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dredging caused large areas of back-barrier marsh to be converted to open water while
the Empire Jetties blocked long shore sediment transport to the west-northwest creating a
downdrift offset due to a reduction in sediment supply causing shoreline recession.

SHORELINE MOVEMENT

Magnitude and rate of change for the Plaquemines coast were derived from 149 shore-
normal transects along the gulf and bay shorelines (Transects Map, Table 1 and 2).
Comparisons of shoreline positions are made for the periods 1884 and 1988, 1988 and
1996, and 1884 and 1996. The overlay map illustrates land loss and quantitative change
for the Plaquemines barrier system. For the purposes of this study, the Plaquemine barrier
system was sub-divided into four distinct regions beginning in the west with Grand Terre
Islands between Barataria Pass and Quatre Bayoux Pass, Cheniere Ronquille between
Quatre Bayoux Pass and Grand Bayou Pass, Shell Island between Grand Bayou Pass and
Fontanelle Pass, and Scofield Bayou headland between Fontanelle Pass and Sandy Point
Island.

GULFSIDE SHORELINE CHANGES

In terms of long-term gulfside shoreline change history for the 112-year period between
1884 and 1996, Grand Terre's shoreline transects measured between -24 m and -1548 m
(Table 1, 1884-1996, transects 1-23). This was an average change of-555m or =5.0m/y
(Table 3). The Cheniere Ronquille experienced shoreline changes between +91m and -
2071m (Table 1, 1884-1996, transects 24-64) yielding an average change of -787m or -
7.0m/yr (Table 3). Shell Island's gulf shoreline transect measurements range from -128m
to -1967m (Table 1, 1884-1996, transects 65-81), which equals an average change of-
1087m or -9.7m/ye (Table 3). The eastern most section of the Plaquemines barrier
shoreline, Scofield Bayou headland, measured shoreline changes between + 88m and -
1077m (Table 1, 1884-1996, transects 82-112) with an average change of-342.2m or -
3.1m/yr (Table 3).

In terms of short-term shoreline change for the 8.9-year period between 1988 and 1996,
Grand Terre's shoreline transects measured between +40m and -197m (Table 1, 1988-
1996, transects 1-23) for an average change of-63.1m or -7.1m/yr (Table 3). The
Cheniere Ronquille shoreline changes ranged from +94m to -376m (Table 1, 1988-1996,
transects 24 - 64 ) yielding an average change of -44m or -3.9m/yr (Table 3). Shell Island
reported shoreline change measurements between -108m and -457m (Table 1, 1988-1996,
transects 65-81) for an average change of -296m or -33.2m/yr (Table 3). During this 8.9
year period, the Scofield Bayou headland experienced shoreline changes between 108m
and -144m (Table 1, 1988-1996, transect 18-112) resulting in an average change of -29m
or -3.2m/yr (Table 3).

Previous work by McBride and other (1992) documented long-term change between
years 1884 and 1988 (104 years) and short-term change between years 1973 and 1988 (15
years). Grand Terre's long-term shoreline change rate was calculated to be -4.0m/yr., and
the short-term change rate was calculated to be -7.9m/yr. The Cheniere Rouquille
shoreline experienced a long-term change rate of -6.7m/yr. and a short-term change rate



of-7.9m/yr. The shoreline change rates for Shell Island were observed to be -10.1m/yr. in
the long-term and -24.2m/yr. in the short-term. The Scofield Bayou headland reported a
long-term shoreline change rate of -3.1m/yr and a short-term shoreline change rate of-
6.1m/yr.

Comparing the new long-term shoreline change rates with the long-term change rates
documented by McBride and others (1992), a slight change can be observed (Table 3).
Grand Terre's long-term shoreline change rate changed from -4.0m/yr (1884-1988) to -
5.0m/yr (1884-1996) indicating an increased erosion rate of 1m/yr. The three remaining
sub-regions' shoreline change rates remained nearly the same with Cheniere Ronquille
showing an increased erosion rate of 0.3m/yr., Shell Island's erosion rate decreasing by
0.4m/yr., and the Scofield Bayou headland shoreline change rate remaining unchanged.

A comparison between the new short-term change rate and the previous short-term
change rate reveals much variability (Table 3). The Grand Terre shoreline change rate
showed a slight increase in erosion by 0.9m/yr. However, the three remaining sub-regions
displayed a more dramatic change in the calculated short-term erosion rates. Cheniere
Ronquille's gulf shoreline loss increased by 4.0m/yr.; Shell Island's change rate decreased
by 9.0m/yr.; and the Scofield Bayou headland shoreline erosion rate increased by
2.9m/yr.

BAYSIDE SHORELINE CHANGES

In contrast to other Louisiana barrier island shorelines, the Plaquemines Barrier System
consists predominately of two deltaic headlands and a large, sandy beach ridge plain with
no back barrier lagoon or bay. For the purposes of this study, only the bayside shore-
normal transects of Grand Terre Island and Shell Island were used to quantify the bayside
shoreline changes of the Plaquemines Barrier System.

In terms of long-term bay shoreline change history for the 112-year period between 1884
and 1.996, Grand Terre's shoreline transects measured between 244m and -512m (Table
2, 1884-1996, transects 1-16). The average change was calculated to be -217m or -
1.2m/yr (Table 4). Shell Island experienced shoreline change measurements between
1679m and -104m (Table 2, 1884-1996, transects 67-80) yielding art average change rate
o£ 1035.9 or 7.6m/yr (Table 4).

In terms of the short-term bay shoreline change rate for the 8.9 year period between 1988
and 1996, Grand Terre Island revealed transect measurements between 343m and -61m
(Table 2, 1989-1996, transects 1-16). The average shoreline change was determined to be
2.9m or 0.3m/yr (Table 4). Shell Island underwent shoreline change between 410m and
181m (Table 1, 1988-1996, transects 65'-81) resulting in an average change rate of 305m
or 34.3m/yr (Table 4).

McBride and others (1992) studied long-term change rates between years 1884 and 1988
(104 years) and short-term change, rates between years 1973 and 1988 (15 years). In this
earlier study, long-term bayside change rates were determined to be 7.9m/yr. for the long-



term and 20.6m/yr. for the short-term (Table 4).

A comparison between the long-term and short-term bay shoreline change rates from
McBride and others (1992) and this more recent study reveal expected results (Table 4).
The long-term bayside change rate for Grand Terre Island decreased from -2.1m/yr.
(1884-1988) to -1.2m/yr. (1886-1996) showing a reduced gulfward migration by 0.9m/yr
(Table 4). The short-term change rate for Grand Terre Island increased from -1.2m/yr.
(1973-1988) to 0.3m/yr. (1988-1996) indicating a decline in gulf-ward migrations of
1.5m/yr (Table 4).

McBride and others (1992) documented the long-term bay shoreline change for Shell
Island to be 7.9m/yr. (Table 4). This study calculated a new long-term change rate of
7.6m/yr. (Table 4). Comparing the two studies, a statistically negligible change in gulf-
ward movement of 0.3m/yr. was observed. The short-term bay shoreline change rates for
Shell Island in the two studies were much more dissimilar. McBride and others (1992)
reported a shoreline change of 20.6m/yr (Table 4). This new analysis showed a bayside
change rate of 34.3m/yr (Table 4), or an increased migration toward the mainland of
13.7m/yr. This dramatic change in short-term bay shoreline change rotes indicates the
importance of storm impacts between the years 1988 and 1996, Elevated water levels
associated with storms carry sediment across islands and deposit it as washover fans
along the bay shoreline to result in shoreline progradation.

AREA CHANGES

Coalescing deltaic headlands with numerous spits dominate the Plaquemines shoreline.
Therefore, Grand Terre and shell Islands are the only locations along the Plaquemines
coast were true area calculations could be obtained.

Area changes of Grand Terre have been dramatic since 1884. Between 1884 and 1996,
Grand Terre's arc decreased from 4199 acres to 1103 acres (Table 5). This represents a
74% loss of island area at a rate of -27.6 acres/yr (Table 6). This long-term, rate of loss,
acting on Grand Terre's area in 1996, forecasts a disappearance date of 2036(Table 6).
Previously in McBride and others (1992), Grand Terre Island decreased in area at a rate
of 28.2 acres/yr between 1884 and 1988 suggesting the long-term date of disappearance
to be 2033 (Table 6). The small decrease in the long-term land loss rate was calculated to
lengthen the life of Grand Terre Island by 3 years. For the short-term area loss analysis,
between the years 1988 and 1996, Grand Terre Island's area decreased from 1268 acres to
1103 acres (Table 5). This indicates a 13% loss at a rate of 18.5 acres/yr (Table 6). This
new short-term loss rate predicts the disappearance date of Grand Terre Island to be 2056
(Table 6). Utilizing a short-term loss rate of -26.7 acres/yr., McBride and others (1992)
predicted a disappearance date of 2036 (Table 6), Comparing the previous analysis with
this current study, the life of Grand Terre Island has increased by 20 years (Table 6). The
high short-term loss rate of the McBride study was most likely attributed to the direct
impact of hurricanes Bob and Juan in 1985.

Shell Island also underwent dramatic area loss rates between 1884 and 1996. The new
long-term analysis shows the island's area, between 1884 and 1996, decreases from 314



acres to 85 acres (Table 5), resulting in a 73% loss at a rate of-2.0 acres/yr (Table 6).
Based on this new loss rate, the projected date of disappearance is 2039 (Table 6).
McBride and others (1992) predicted a disappearance date of 2103 using loss rate of-1.5
acres/yr, between the years 1884 and 1988 (Table 6). This new long-term analysis
decreases the life of Shell Island by 64 years. In the short-term area loss analysis for Shell
Island, the total area decreased from 171 acres in 1988 to 85 acres in 1996 (Table 5). This
demonstrates a 50% reduction in island area at a rate of-9.6 acres/yr (Table 6). The
disappearance date, using a -9.6 acre/yr rate, for Shell Island will be 2005 (Table 6). This
new short-term analysis extends the life of Shell Island by 3 years. McBride and others
(1992) calculated a disappearance date of 2002 utilizing a 12.3 acre/yr. loss rate (Table
6).

SUMMARY

This Plaquemines barrier system shoreline update indicates a long-term increase in
gulfside erosion from -6.0m/yr to -6.2m/yr. The short-term gulfside rate also increased
from -9.9m/yr to -11.9m/yr. In terms of bayside change there has been a change from
landward building to island narrowing. The long-term bayside change rate switched from
+0.4m/yr to -4.4m/yr. The short-term bayside change rate switched form +3.Sm/yr to -
4.4m/yr. The disappearance dates for the Grand Terre Islands and Shell Island slightly
increased. Overall, erosion and shoreline retreat continue to dominate the Plaquemine
barrier shoreline landscape.
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TABLES

Table 1 Table 2

Plaquemines gulfside magnitude of change Plaquemines bayside magnitude of change

(meters) (meters)

1884 - 1988 1988 - 1996 1884 - 1996 1884 - 1988 1988 - 1996 1884 - 1996
1 -175 1 40 1 -134 1 103 1 -45 1 57
2 30 2 -54 2 -24 2 -378 2 -5 2 -383
3 13 3 -78 3 -65 3 -329 3 26 3 -354
4 -56 4 -117 4 -174 4 -347 4 -51 4 -400
5 -76 5 -95 5 -171 5 -476 5 -41 5 -512
6 -98 6 -56 6 -156 6 -292 6 -11 6 -304
7 -130 7 -46 7 -175 7 -304 7 -21 7 -326
8 -180 8 -44 8 -223 8 =277 8 -10 8 -287
9 -284 9 -35 9 -319 9 -174 9 42 9 -214
10 -407 10 -3 10 -408 10 148 10 -61 10 88
11 -670 11 182 11 -486 11 na 11 na 11 na
12 na 12 na 12 na 12 na 12 na 12 na
13 na 13 na 13 na 13 na 13 na 13 na
14 na 14 na 14 na 14 na 14 na 14 na
15 na 15 na 15 na 15 na 15 na 15 na
16 na 16 na 16 -1548 16 -101 16 345 16 244
17 -954 17 -118 17 -1069 17 na 17 na 17 na
18 -892 18 -67 18 -959 18 na 18 na 18 na
19 -855 19 -84 19 -935 19 na 19 na 19 na
20 -795 20 -123 20 -920 20 na 20 na 20 na
21 -817 21 -197 21 -1013 21 na 21 na 21 na
22 na 22 na 22 -922 22 na 22 na 22 na
23 -665 23 -178 23 -844 23 na 23 na 23 na
24 -1620 24 -63 24 -1671 24 na 24 na 24 na
25 -1607 25 -54 25 -1659 25 na 25 na 25 na
26 -1605 26 -51 26 -1654 26 na 26 na 26 na
27 -1490 27 -42 27 -1534 27 na 27 na 27 na
28 -1437 28 -376 28 -1813 28 na 28 na 28 na
29 na 29 na 29 -1986 29 na 29 na 29 na
30 na 30 -33 30 -2071 30 na 30 na 30 na
31 -705 31 -184 31 -881 31 na 31 na 31 na
32 -951 32 -88 32 -1037 32 na 32 na 32 na
33 -994 33 -63 33 -1057 33 na 33 na 33 na
34 -981 34 -59 34 -1037 34 na 34 na 34 na
35 -958 35 -63 35 -1005 35 na 35 na 35 na
36 -1009 36 -13 36 -1015 36 na 36 na 36 na
37 -1006 37 -5 37 -1014 37 na 37 na 37 na
38 -1005 38 15 38 -984 38 na 38 na 38 na
39 -988 39 -34 39 -1024 39 na 39 na 39 na
40 -939 40 -213 40 -1137 40 na 40 na 40 na
41 -874 41 -51 41 -827 41 na 41 na 41 na
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-12
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11

87
84
84

-62
-127

10

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
232
108
59
-266
-232
59

na
na
na
na
na
na
252
908
na
508
1145
1297
na
na
na
na
na
na
na
na
na
na
na
na
na
na

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

181
281
na
na
na
na
na
243
211
na
360
410
355
403
na
na
na
na
na
na
na
na
na

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
244
190
44
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na
na
na
-59
-104
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na
na
na
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1383
1520
1405
1657
1679
1424
1318
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na
na
na
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90  -96 9 -39
91 -113 91 -37
92 -267 92 34
93 -119 93 346

94  -240 94 27
95 -233 95
96  -407 96
97  -531 97 9
98 -675 98 60
99  -1064 99 -8

100 -918 100 -35
101  -769 101 na
102 -682 102 -32
103 -735 103 -81
104 na 104 na
105 -560 105 -144
106 na 106 na
107 -587 107 -97
108 na 108 na
109 na 109 na
110 na 110 na
111 -526 111 -90
112 na 112 na

90 -136
91 -150
92 -302
93 -224
94 -212
95 -293
96 -417
97 -522
98 -616
99 -1077
100  -953
101 na
102 -656
103 -819
104 na
105 -703
106 na
107  -685
108 na
109 na
110 na
111 -614
112 na

90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112

na
na
na
na
na
na
na
na
na
na
na
na
na
na
na

-318

na

-316

na
na
na
na
na

90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112

na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
-11
na
-18
na
na
na

na

90 na
91 na
92 na
93 na
94 na
95 na
96 na
97 na
98 na
99 na
100 na
101  na
102  na
103 na
104 na
105  -268
106 na
107 67
108 na
109 na
110 na
111 267
112 na

Table 3: Average Gulfside Erosion Rates for the Plaquemines Barrier System: 1884

- 1996
Average Gulfside Erosion Rates (m/yr)
Years
Grand Terre| Cheniere Shell Seniicld Plaquerpmes
Islands Ronquille | Islands . e
Headland| System
. .1
Previous Analysis 7.9 7.9 242 | -6.1 9.9
1973 - 1988 (short-term)
1884 - 1988 (long-term) -4.0 -6.7 -10.1 -3.1 -5.5
Analysis’
New Analysis 7.1 3.9 332 | 32 11.9
1988 - 1996 (short-term)
1884 - 1996 (long-term) -5.0 -7.0 -907 -3.1 -6.2

' McBride and others (1992)
? This USGS Open-File Report
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Table 4: Average Bayside Erosion Rates for the Plaquemines Barrier System: 1884
- 1996

Average Bayside
Erosion Rates (m/yr)
Years
Grand Terre|  Shell Plaquemines
Islands Islands |Barrier System
. .1
Previous Analysis 10 0.6 9.7
1973 - 1988 (short-term)
1884 - 1988 (long-term) -2.1 -7.9 -5.0
)

New Analysis -0.3 343 -17.3
1988 - 1996 (short-term)
1884 - 1996 (long-term) -1.2 -7.6 -4.4

"McBride and others (1992)
*This USGS Open-File Report

Table 5: Plaquemines Barrier Islands Area Measurements by Island (acres)

Previous' Update?

1884 1973 Jan 1988 Dec 1996

Grand Terre Islands | 4199 1668 1268 1103

Shell Islands 314 356 171 85

"McBride and others (1992)
*This USGS Open-File Report

Table 6: Plaquemines Barrier Island Area Change Rate and Predicted
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Disappearance Dates: 1884 — 1996'

Long-Term Rate Short-Term Rate : ;
; ; Previous | Previous New New
Previous New Previous New |1 ong-Term| Short- |Long-Term| Short-

1884- | 1884- | 1973- | 1988- | pp° |TermDD’| DD’ | Term DD
1988° 1996 1988° 1996

Grand Terre | 50 | 376 | 267 | -185 2033 2036 2036 2056

Islands
Shell Islands -1.5 2.0 -12.3 -9.6 2103 2002 2039 2005

' Area Change Rate in acres per year (aly)
? Data Converted from hectares to acres from McBride and others (1992)
*New long-term disappearance date: 1884 - 1996 [112 yrs]
*New short-term area change date: 1988 - 1996 [8.9 yrs]

> Previous long-term disappearance date: 1884 - 1988 (McBride and others, 1992)
® Previous short-term disappearance date: 1973 - 1988 (McBride and others, 1992)
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