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Caminada-Moreau Headland and Grand Isle-1887 to 1988

CAMINADA-MOREAU HEADLAND AND GRAND ISLE

Morphology
In 1887, several tidal inlets and former distributaries segmented

Caminada-Moreau Headland and Grand Isle. Raccoon Pass formed the
western boundary and has been open continuously from pre-1887 to
present (1887 map). No major changes in morphology had occurred by
1934, except for the barriers fronting Bay Marchand, which were mapped
as intertidal features and therefore do not appear on the 1934 map.

Belle Pass, Pass Fourchon, and Bayou Moreau segment the central
headland area. Caminada Pass lies between the large, well-developed
Caminada spit (locally known as Elmer’s Island) to the west and Grand Isle
to the east. Grand Isle is a classic drumstick-shaped barrier island with a
narrow western end that widens to the east and becomes bulbous on the
eastern end. It is the only barrier island in Louisiana commercially and
residentially developed (Meyer-Arendt, 1987). Barataria Pass, the deepest
tidal inlet along the Louisiana coastline (>40 m in 1989), forms the eastern
boundary and is the primay tidal inlet that connects Barataria Bay to the
Gulf of Mexico.

By 1956, the land area fronting Lake Champagne was breached as
the shoreline retreated (1956 map). Bay Marchand decreased over 70
percent in response to shoreline retreat. Moreover, the downdrift offset
west of Belle Pass began to develop. The 1978 shoreline depicts the
widening of Bayou Lafourche and Pass Fourchon, while the downdrift
offset is more acute (1978 map). Shoreline retreat has reduced Bay
Marchand to a small pond and intercepted Bayou Moreau to segment the
distributary. By 1988, shoreline retreat had removed large quantities of
sediment from the central headland area. This sediment was transported
downdrift to Grand Isle but blocked from reaching the Timbalier Islands by
the Belle Pass jetties, causing the magnitude of downdrift offset to increase
west of Belle Pass. Bay Champagne experienced extensive size reductions,
while Bay Marchand is close to complete disappearance. Bayou Moreau
now intersects the shoreline in three different locations, and numerous
dredge canals dissect the coastal landscape.

Shoreline Movement
Shoreline change was measured at 91 shore-normal transects along

the gulf and bay shorelines (transects map; tables 18, 19, 20, 21, and 22).
Shoreline change measurements were taken along the gulf shoreline, but
bayside measurements were possible only along Caminada spit because no
bay shoreline exists to the west.

Caminada-Moreau Headland

The Caminada-Moreau Headland has experienced some of the
highest rates of shoreline movement along the Louisiana coastline.
Between 1887 and 1934, the average gulfside rate of change was -15.8
m/yr, but this rate gradually decreased to -11.5 m/yr and -9.5 m/yr for
the periods 1934 to 1956 and 1956 to 1978, respectively (fig. 27, table
22). The average rate of coastal retreat increased to -13.6 m/yr between
1978 and 1988. The rapid landward movement of the shoreline along the
Caminada-Moreau Headland has caused large quantities of sediment to be
eroded from this segment. Most of the sediment is transported laterally or
offshore, and a smaller percentage has moved landward by overwash
processes. In contrast to barrier island shorelines, the Caminada-Moreau
Headland consists predominately of cohesive deltaic sediment and a large,
sandy beach ridge plain with no back-barrier lagoon or bay, except for a
small water body behind Caminada spit. The average rate of bayside
movement slowed along Caminada spit from shoreline advance to more
stable conditions (fig. 28, table 20).

Grand Isle
Grand Isle is characterized by shoreline retreat and advance along

the gulf side, which balances migration directions. The average rate of
gulfside change was -0.9 m/yr between 1887 and 1934, with stable or
slightly increasing shoreline advance rates of 0.0 m/yr, 2.5 m/yr, and 5.2
m/yr for the periods 1934 to 1956, 1956 to 1978, and 1978 to 1988,
respectively (fig. 29, table 22). For 101 years, the gulf shoreline has
experienced retreat along its western end while remaining relatively
stationary at its midsection and accreting seaward on its eastern end. These
trends show that Grand Isle is slowly rotating clockwise around a stable
midpoint, a result of net longshore sediment transport that becomes
captured by Barataria Pass. The Barataria Pass tidal inlet system is a large
sediment sink storing most of its sand as a large ebb-tidal delta. Shoreline
advance at the eastern end of Grand Isle is directly related to this ebb-tidal
delta (Shamban, 1982). Average bayside rates of change showed slowly
increasing rates of shoreline retreat between 1887 and 1988 (fig. 30, table
20). The bay shoreline experienced the greatest erosion to the west and
slowly decreased to the east with stable conditions at the eastern end.

Caminada-Moreau Headland and Grand Isle Summary

The average rate of gulfside change between 1887 and 1934 was
-10.1 m/yr (table 22). The average rate decreased to -7.2 m/yr between
1934 and 1956 and to -4.9 m/yr between 1956 and 1978. This trend was
interrupted when the average gulfside rate increased to -6.5 m/yr between
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1978 and 1988 (fig. 31). These rates reveal shoreline retreat of the gulf
side except on the eastern end of Grand Isle, which exhibits seaward
progradation. The average bayside rate of change for the periods 1887 vs.
1934, 1934 vs. 1956, and 1956 vs. 1978 indicates that only migration
direction has changed (fig. 32, table 20). Between 1934 and 1956,
average shoreline movement along the bay reversed direction from
landward to seaward. The rate of change slowly increased seaward to -3.0
m/yr between 1978 and 1988.

The 1887 vs. 1988 map illustrates land loss and summarizes the
cumulative measured changes along the gulf and bay shorelines. The rate
of change between 1887 and 1988 along the gulf side of the Caminada-
Moreau Headland and Grand Isle ranged from 6.2 to -20 m/yr, with an
average change rate of -7.9 m/yr (table 22). The rate of change along the
bay between 1887 and 1988 ranged from 7.0 to -13.0 m/yr with an
average change rate of 0.1 m/yr (table 20).

Area and Width Change at Grand Isle
In 1887, Grand Isle ranged from 301 to 1,451 m wide, with an

average width of 882 m (table 21). The average rate of land loss between
1887 and 1934 was 2.3 ha/yr (table 23). By 1934, the island had
narrowed to an average width of 841 m; widths ranged between 302 and
1,186 m. Between 1934 and 1956, the average rate of area change
underwent land loss but slowed slightly to 1.6 ha/yr. Similarly, the average
width continued todecrease to 821 m by 1956. Between 1956 and 1978,
land loss reversed at an average rate of 1.0 ha/yr, and by 1978, the
average width increased to 851 m. Land gain continued at a rate of 1.1
ha/yr between 1978 and 1988 (fig. 33). Numerous coastal engineering
activities (beach restoration and replenishment projects) began along
Grand Isle in the mid-1950’s, and changes in island area and width possibly
reflect these human alterations, especially the extensive 1984 dune
restoration project conducted by the U.S. Army Corps of Engineers
(Adams and others, 1976; Combe and Soileau, 1987).

Overall, Grand Isle experienced only a slight decrease in area from
1,059 to 960 ha between 1887 and 1988 (fig. 34). Compared with other
barrier islands along the Louisiana coast, the area of Grand Isle has
remained relatively stable. For the period 1887 to 1988, the average width
of Grand Isle is essentially stable, ranging between 821 and 882 m (fig. 35,
table 21). Barrier widths for the Grand Isle area between 1887 and 1988
are shown in figure 36.
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