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Bayou Lafourche Barrier System

Morphology

The Timbalier Islands have experienced more lateral morphological
change than any other island in Louisiana. In 1887, the barrier shoreline
included Caillou, Timbalier, and East Timbalier islands (1887 map). At that
time, Caillou Pass separated Caillou and Timbalier islands. In 1934,
Caillou Pass was partially blocked by the westward lateral migration of
Timbalier Island; Little Pass Timbalier was much wider; and Raccoon Pass
consisted of a series of breaches (1934 map). By 1956, Timbalier Island
completely shielded Caillou Pass, and Caillou Pass evolved into a back-
barrier channel (1956 map). Timbalier Island continued to migrate west
while other areas only experienced land loss because of mangrove die-offs
during the hard freezes of 1983 and 1985 (1978 and 1988 maps).

Shoreline Movement

Comparisons of shoreline position are made for the periods 1887 vs.
1934, 1934 vs. 1956, 1956 vs. 1978, 1978 vs. 1988, and 1887 vs.
1988. Shoreline position and barrier width were monitored at 164 shore-
normal transects along the gulf and bay shorelines (transects map; tables
9, 10, 11, 12, and 13).

Timbalier and East Timbalier islands were examined separately to
provide a more accurate representation of barrier shoreline response to
dominant coastal processes. Both islands formed as a result of lateral spit
accretion and breaching; however, once formed, the mechanisms by
which they migrated differed. Washover processes caused East Timbalier
Island to rapidly migrate landward. In contrast, Timbalier Island continued
migrating west in response to local processes (wind and waves). Therefore,
the western end of the island grows laterally at the expense of erosion on
the eastern end. Moreover, the dominance of lateral migration was
enhanced by the width and elevation of the west-central portion of
Timbalier Island, which inhibited washover processes from transporting
sediment across the island to the bay shoreline.

The Bayou Lafourche barrier system lies about 75 km west of the
mouth of the Mississippi River and about 80 km south of New Orleans. The
system encompasses Timbalier and East Timbalier islands, Caminada-
Moreau Headland, and Grand Isle (fig. 1). The shoreline is approximately
65 km long and extends east from Cat Island Pass to Barataria Pass
(chapter 1, fig. 11). Timbalier and East Timbalier islands, and Grand Isle
are downdrift flanking barrier islands located to the west and east.
respectively, of the Caminada-Moreau erosional headland. These islands
range from 0.2 to 1.2 km wide. Cat Island Pass, Little Pass Timbalier,
Raccoon Pass, Belle Pass, Caminada Pass, and Barataria Pass connect the
Gulf of Mexico to Terrebonne, Timbalier, Caminada, and Barataria bays.
Belle Pass represents the distal end of the abandoned Bayou Lafourche
distributary system. The Bayou Lafourche barrier system is dominated by
landward and lateral movement. Inadequate sediment supply, subsidence,
and storm and human impacts are the major factors causing shoreline

change in this region (Mossa and others, 1985; Penland and others, 1986;
Ritchie and Penland, 1988; McBride, 1989b).

The Bayou Lafourche shoreline is divided into two sections: the
Timbalier Islands and the Caminada-Moreau Headland and Grand Isle.
The Timbalier Islands extend east from Cat Island Pass to Belle Pass and
consist of Timbalier and East Timbalier islands (Peyronnin, 1962; Kwon,
1969; Isacks, 1989). The Caminada-Moreau Headland and Grand Isle
extend from Raccoon Pass to Barataria Pass (Kwon, 1969; Conaster,
1971; Harper, 1977; Gerdes, 1982; Shamban, 1982; Jeffrey, 1984;
Combe and Soileau, 1987; Ritchie and Penland, 1990a, b). Maps
presented show shoreline change for both sections in the years 1887,
1934, 1956, 1978, and 1988. From these maps, magnitude of shoreline
movement, width, and island area measurements were obtained, and rates
of change were calculated to determine the extent and rapidity of change
to the barrier system.

Timbalier Island

Along its gulf side, Timbalier Island generally exhibits a lower average
rate of change because erosion on the east and accretion on the west cancel
each other. More importantly, Timbalier Island is rapidly migrating west
while its length slowly decreases (table 14). The average rate of change for
Timbalier Island between 1887 and 1934 along the gulf shoreline was only
-1.4 m/yr; the average bayside rate of change was -2.9 m/yr. (tables 11
and 13). This average gulfside rate of change decreased slightly to -1.2 m/
yr, while the average bayside rate of seaward-directed movement de-
creased slightly to -2.1 m/yr. Between 1956 and 1978, the gulf shoreline
migrated landward at an increased average rate of -3.1 m/yr and then
increased over twofold to -7.0 m/yr between 1978 and 1988 (fig. 11). For
the period 1956 to 1978, the average bayside rate further decreased to

-1.3 m/yr; however, between 1978 and 1988, the average rate escalated
over tenfold to -14.1 m/yr (fig. 12). The rate of change along the bay
indicates a net seaward movement, causing the gulf and bay sides to
converge slowly.

East Timbalier Island

Rates of gulf and bayside movement are much higher along East
Timbalier Island than Timbalier Island and, in fact, are the highest in the
United States. The average gulfside rate of change for East Timbalier Island
was -44.4 m/yr between 1887 and 1934 but decreased by about eightfold
to -5.5 m/yr between 1934 and 1956 (table 13). Since 1956, the average
rate of shoreline retreat has increased steadily to -16.2 m/yr and -21.2 m/
yr for the periods 1956 vs. 1978 and 1978 vs. 1988, respectively (fig. 13).

Along the bay side, the average rate of change decreased continuously
from 45.1 to 18.3, 15.8, and -1.2 m/yr for the periods 1887 vs. 1934,
1934 vs. 1956, 1956 vs. 1978, and 1978 vs. 1988, respectively (fig. 14,
table 11). This suggests a slow reversal in the natural and human processes
along the back-barrier shoreline. Washover processes probably swept sand
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across the island and caused the bay shoreline to migrate landward at a rate
consistent with gulfside retreat. At some point, after the construction of
seawalls on the island in the late 1950’s, this natural process was
terminated, and the bay shoreline experienced recession.

Timbalier Islands Summary

The average change rate along the gulf shoreline was -16.3 m/yr
between 1887 and 1934, but decreased -3.8 m/yr between 1934 and
1956 (table 13). Migration increased steadily for the periods 1956 vs.
1978 and 1978 vs. 1988 (fig. 15). The rate of change along the bay
shoreline was net progradational at 12.4 m/yr between 1887 and 1934
(table 11). This rate declined by half to 5.6 m/yr for the period 1934 vs.
1956 and raised slightly to 7.1 m/yr between 1956 and 1978. For the
period 1978 to 1988, bayside change remained relatively constant at -7.8
m/yr; however. a reversal in direction resulted in extensive changes in
back-barrier morphology (fig. 16).

The 1887 vs. 1988 map presents cumulative shoreline position
changes for the Timbalier Islands shoreline. The gulf shoreline of the
Timbalier Islands experienced landward movement. except for the western
end of Timbalier Island which exhibited lateral accretion. Gulfside change
rates were highest along East Timbalier Island and the eastern end of
Timbalier Island.

The magnitude and direction of bay shoreline movement depends on
island width and geomorphology, with low and narrow areas exhibiting the
greatest change. The western end of Timbalier Island is undergoing lateral
migration by spit-building processes at the expense of erosion along the
eastern end. Between 1887 and 1988, the eastern and western ends of
Timbalier Island migrated rapidly to the west (table 14).

Area and Width Change

Area change becomes more meaningful along the Timbalier Islands
because of the dominance of lateral versus cross-shore sediment transport

Extreme amounts of lateral migration characterize Timbalier Island:
therefore, area and width measurements are probably better indicators of
change than data derived from shore-normal transects.

Timbalier Island

In 1887, the average width of Timbalier Island was 1,341 m, and by
1934, the barrier island narrowed to 946 m (table 12). Between 1887 and
1934, the rate of area change was -8.8 ha/yr (table 15). The average width
of Timbalier Island decreased to 916 m by 1956. Between 1956 and
1978, the island grew at a rate of 3.8 ha/yr; however, island width
decreased to 850 m by 1978. This land gain indicates that, while
narrowing, Timbalier Island increased its length by spit processes. For the
period 1978 to 1988, Timbalier Island experienced rapid land loss (fig.
17). During this period. island widthdecreased by over 50 percent to result
in an average width of 415 m. This trend will eventually lead to fragmenta-
tion because storms easily overwash and breach inlets across narrow
islands.

The average width of Timbalier Island decreased 926 m between
1887 and 1988, an average island narrowing rate of 9.2 m/yr (fig. 18).
During the period. the area of Timbalier Island decreased from 1,485 to
542 ha (fig. 19, table 15).

East Timbalier Island

East Timbalier has experienced extreme changes in island area and
width. In 1887, its width ranged from 80 to 649 m, with an average width
of 283 m (table 12). The rate of area change between 1887 and 1934 was
-2.1 ha/yr (fig. 20, table 16). By 1934, the width ranged between 94 and
441 m, with an average width that narrowed to 248 m. The rate of area
change increased to 14.5 ha/yr between 1934 and 1956 to result in land
gain. By 1956, average island width dramatically increased to 506 m with
a range between 118 and 1,240 m. Land gain continued between 1956

and 1978 but slowed to 3.7 ha/yr. This land gain was reflected in a
continual increase to 547 m wide by 1978. Island area showed a sharp
decline between 1978 and 1988 with a loss of 257 ha, a 52 percent
decrease at an average rate of -25.7 ha/yr.

Average width along East Timbalier Island increased from 283 m in
1887 to 333 m in 1988 (fig. 21, table 12). This represents an average
widening of 0.5 m/yr. Likewise, the island exhibited a slight area increase
between 1887 and 1988, with major fluctuations (fig. 22). Overall. East
Timbalier Island has conserved land area to show a slight land gain (table
16).

Timbalier Islands Summary

In 1887, island width along the Timbalier Islands ranged between 80
and 2,355m, with an average width of 945 m (table 12). By 1934, average
width narrowed to between 94 and 1,906 m with an average width of 756
m. The average rate of area change for this period was -10.9 ha/yr (table
17). The average rate of area change reversed from land loss to land gain
between 1934 and 1956 to 7.5 ha/yr, stabilized at 7.6 ha/yr between
1956 and 1978 but dramatically increased -71.5 ha/yr between 1978 and
1988 (fig. 23). The average width of the barrier islands decreased
continuously from 1956 to 1988 (fig. 24). Although barrier width
narrowed between 1934 and 1978, the islands experienced land gain
because rapid lateral spit accretion is capable of depositing sediment faster
than the narrowing process can remove it. High land loss rates occurred
between 1978 and 1988 primarily because Hurricanes Danny and Juan
struck the area in 1985 (Case. 1986). During this short time, 715 ha were
lost.

Combined area of the Timbalier Islands has decreased 897 ha from
1887 to 1988 (fig. 24, table 17). Shoreline changes between 1887 and
1988 along the gulf and bay shorelines caused the Timbalier Islands to
narrow 5.6 m/yr (fig. 25, table 12). Barrier island widths for 1887 and
1988 are shown in figure 26.
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