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ular disposai location. The berm had moved to-
ward the shallower depths of the Sand Island shoal
complex by 1990 {Hanps, 1991). Thus, the berm
construction method appears to have successfully
kept the dredged sands in the littoral system.
However. the berm mav be trapping sand in its
lee. McLELLAN and [msanp (1989} discuss the
creation of a much larger mound of dredged ma-
terial in deep water offshore of the ebb-tidal delta.
This mound was created with dredged materials
from the deepening of the Mobile Ship Channel
including sands from the ebb-tidal delta area and
fines from inside Mobile Bav.

This paper tocuses vn the present-day beach
erosion processes along the Gulf of Mexico beach-
es of the eastern. inhabited half of Dauphin [s-
land. A field study was conducted to document
the extent and causes of shoreline change. The
primary goal of the study was to provide an un-
derstanding of the erosion problems that are be-
ing experienced today and can be expected in the
future. With this information. decision-makers
inc.lg politicians, managers, and ultimately the
clitl of Dauphin [sland and Alabema can work
with the natural coastal processes of the isiand or
at least be prepared to pav the cost of working
against the natural processes if they so decide.

METHODS

Driginal data were collected tor une vear. Sep-
‘ember 1990 to Septemuber 1991. to yuanuty he
heach chanees during the vear and the vauses ot
those changes. This vne-vear lovk was eolight-
ening because it appears to have captured some
of the important processes that drive the longer
term changes. These data were supplemented with
avatlable existing data ncluding some husturic
heach protiles and air photos.

199¢-1991 Monitoring Data

Beach changes were nieasured during the vear
with air photos adong the Gulf of Mexico heaches
and with surveved beach profiles at sight =pecilic
lacations. The torces causing these changes were
measured with visual sart observanons, The duta
collection locations are sammanzed on Figure 3,
Further intormatien chtamed during this study
il i an histopeal constal engmeering ntor
:na‘ear('h. & sand -ize analyvss and o hathy
qielrie ~urses ot anarea ot ~and bars as desertbea

Heluw,

Visual Wave Obscrvauons

Visual wave observations were made using the
low-cost Littoral Environmentai Observation
ILEQ) format (ScHNEIDER. 1981}, Breaking wave
height, breaking wave angle, wave period, long-
shore current speed and direction, type of brea-
ker. width of surf zone, wind speed, and wind
direction were estimated daily (or at least 3 times
per week) by observers at the three iocations shown
on Figure 3. The same observer collected the data
at two of the sites; site 1, the easternmost site:
and site 3. the westernmost site. This observer
staved throughout the whole year. Thus, data at
these sites were quantitatively consistent in time
and in comparison with each other. The LEO site
2 had three different ohservers during the vear.

Beach Profile Surveving

Elevations were surveyed quarterly along eight
shore-normal transects (Figure 3). Each line be-
gamn at an existing concrete monument that is part
of Alabama's construction control line. Complete
monument descriptions are given in DoucLass
and Hauvsner 11992). The profiles were surveved
from the monument, usually in the sand dunes,
across the heach to a convenient wading depth,
usually over 1 m deep. Elevations were measured
%ith a surveving level and rod. Distances were
measured with a surveving tape on the dry heach
ina estimated by pacing 1n the water.

Three historical pronle surveys were used for
‘omparison with the data collected in 1990--1991.
The Mobile Distriet ot the Corps of Engrneers
surveved the island heaches at 85.6 m (200 {t.)
ntervals in October 1979 after Hurricane Fred-
eric. These 1970 survevs were done with standard
vngineering land surveving techniques down to
the waterline. Air photo mapping technigues were
ised to generate an estimate ol prolile elevations
m February 1975, The two =ets of protile data.
Fehruary 1975 and and Qctuber 1979, werce used
to quantity the erosion caused by Fredenic. The
197 andd 1079 profiles do not correspond precisely
wath the protiles surveved in this study. However,
ance the Corps’ ~urvey coverage was so dense, the
protiles surveved in this study were never more
than 20 m troen a 19751979 profile. The data were
shusred in ~tation thorizontal distancer ty vor-
respond with the data collected in the present
~tidy and plotted as an estimate of the beach
aidth and <hape at these locations in the 1970

The treological Survey of Alabama surveved
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Jand. significant amounts of sand can only move
one-way. westward, along the eastern beaches.
hanges in the ebb-shoals have probably contrih
ated to the recession and aceretion partern at the
east end of the island. Sand has moved from the
sastern eroding end to the accreting reach as dis-
cussed below, The probable sand transport paths
are summatized schematically on Figure 13

Beach Changes

The beach changes. including both erosion ana
{epusition. presently occurring on Daupnin Is-
‘and van be explained by the sand transport paths
reratea o the dynamics of Mobile Pass. The tul-
owing discussion reters To shoreline reacnes in-
Ajcarea on Frgure 12,

Reach A: Shoreiine Recession at East End

During the vear of this study, the easternmost
+tm ot <he 1sland. Reacn A, experienced shuretine
recession of an average of 10 m with maximums
ot about 13 m. Two surveved protiles. Sea Lab
B and Coast Guard Beach. rall within rhis
re 1 Figures 5 and #1.

The alignment of the Sea Lab Beach prohle line
passed midway between the third and fourth
westernmost groins. The probable explanation for
the absence of verticat ereston tarther out om the
peanle v the presence of the groin neid. The
Hanked <roun held still *raps some =and :mme-
llatenn hetween the pries of rock inoa sano tar
I'he ~ang :ar and toe rocks are providing iave
-reitering to the beasches. At the Cuast (juard
Beacn profile, whicn s about 200 m west o the
sanked groin teld, the vertical erosion extended
Wit aeries the entire measured profle,

The wroson along Reach A s due 10 Lttoral
i ~tarvaoon. The provpabie cause ot thi- ~tar
wdte i s changen reiative longshore sand oo
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accretion. Two aceretionaty geomorphologic rea-
tures, buiges in the shoreline plaotorm. dominate
the reach. They are shown in an oblique photo-
graph in Figure 19 (also on Figures 2 and 16). The
accreting Sandcastle Condos Beach profile (Fig-
ure 7V is on the eastern buige. [nspection ut avail-
able historical air photos shows that the puiges
have been gaining sand and widening tor the past
decade. The bhulgea are geomarphological evi-
dence of the recent dominance uf westwara {rans-
port over eastward transport un these heaches.
Buth hulges migrated westward during the vear
wi this study. The eastern bulge yrew abou: 23 m
to the wesl. [n this erowth area. the beaches yained
Ty m uf width as measured aiong the north--south
line. The tip uf the western bulge aiso grew about
23 m to the west. The sand that turmed the vrowth
of each bulge has apparentlv come from the
heaches immediately to the east of each pulge.
The <and eroded trom Reach A. including :he
Cuast (Guard Beach area. has moved to the eastern
buige.

The buiges appear to be instabilities in the
shoreiine in the sense that theyv have conunued
to grow dunng the past decade. Such buixes are
not common on open ucean Louasts where wave
driven littoral drift tends to diffuse or smooth the
coastline. They are probably due tv the she.tering
of the wave climate by Sand Island.

[mmediately 1o the west ot eacn ol the two hulg
os tnere are short stretches ot ~horeline recession.
These areas are apparently petng <tarveg bvine
Srowtn of the nulges smmediately 1o their sasi
Witnin the owerall coastal processes picture, these
recess100 #L88s are minor camincations of The 1w
nulges. However. the recession area between the
WO DUL.Ees 15 not 30 miner 1o The managers 1 the
e, goll enurse hecause 1t threatens nne tes Sorme
torm ot ~nore protection stracinee has heen ieen
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Reach C: Shareline Recession Near Fishing
Pier

Reach C 1Figure 13} is the 1 km recessionary
~horeiine around the fishing pier. The shoreline
recession during the vear varied from 3 m on the
east side of the pier to almost 17 m. The Park
and Beach Board Beach proiile 1 Figure 3), which
has eroded up to 2 m vertically, is 228 m west of
the rshing pier. This erosion is probably being
caused bv the northerty migration of Sand Isiand.
The marginai tidal channel, Pelican Passage. :s
being diverted fartber north inte Dauphin [siand
than at anv time in the past centurv. In 1854,
Sand [sland was as far north hut at a location
about | km east of its present location U5, Anasy
Encinerk DisTricT, MosiLE. 19781, The westertv
migration of Sand Island may have been doe tu
1 westerly migration of this portion of the enb-
tidal delta. The beach around the tisiung pier wiil
propaply continue to experience high rates ot re
cesslon and erosion for the next few vears. The
ergsion will probably continue unul the posttion
of Sand Island and Pelican Passage changes dra-
m ilv. The most likely scenano tor the change
5 ocation of Pelican Passage through a new.
more southeriv, breach in Sand Island. There 15
no clear evidence that soch a breach vecurred in
the 1850's ur 1360°s, but it 1s probable. It this
hreach and relocation of Pelican Passage occurs.
y very large voiume ot sand presentlv in mand
[-land wiil he driven onto the beaches of Dauphin
[arattsr .0 FRe sicimiy of the tahing pree

Welding of Sand Bars from 3and NLland onte
Daupnin [xiand

[here s evidence that sand s presently moving
to the heacnes o1 Dauphin [sland from Sana 1s
Lind v an anderwater shoal svstem fo The west
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Reach I Uncertain: Stable Shoreline

The shoreline change trends for the western
portion of the inhabited island, Reach [ 1cigure
133, are generaily stable. The surveved protiles
~how stability vver the past decade. The profile
changes seen during the year of this study are
explained by changes in the beach bhar svstem.
Otfshore bars cleariv visible on the 1991 photes
inot shown: are not visible on the 1990 photos.
The bars are attached to the beach every 30 m to
200 m and the result is a rhvthmic topographv of
the nearshore. This rhythmic topography is prob-
ably due to a large storm that hit the Alabama
vnas? several weeks before the neptember 16. 1991,
dight. The beach may have never rullv recovered
‘rom the severe winter and spring storms of eariier
.n 1991, The rhythmic topographv resulted in
shoreline change data that depended on the spe-
vitie location. For those locations benind 3 bar.
-here was an apparent loss uf up to 12 m of dry
heacn width between the two tlights. However, tor
those iocations nn the horn or mini-headland where
the par was welding onto shore. there was no ap-
parent shureline change during the vear. [nspec-
tion ot the air photos and survevor notes snows
that twn of the three protiles wecated along Reach
D) were in the cusp of a thvthmic bar formation
and the third, West End Beach. was oo 4 horn.

Coastal Engineering
Cuastal Structures

onsidering the tunctlonal ‘he
sastal structures gaesigned and Dot iy LR, they
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nave been a4 -uccess, Fort Games nas heer pro-
secterd from shureline recession, Without this pro-
“eetion. it s hiehly probable that the ~horetine of
Hoe eastern end of Dauphin [-Lont wonld bhave
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