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e-da '"'"'°° and depoo1uon &Jone the Gull ol Meuco buci- ol O.uph111 laland. Alabama- _,. 
naluaied uaq .. , phot<>e. beech pronl-. v10ual .,,.. obeervauo1111. and luaior>C&i couw '"'"' .. ""' 
uduv ... Th• ua&1m end ol the ,.land bu two rucboe ol ohonb,.. wluch an ..aod11>41 and • rtach ol 
al>onune "' bet-D them which ,. eccttunc Shonl1111 ...-- - -und dunnc tho ••ar o( th .. 
awdy at ra&ll "p IO 15 mJyr. Baaed on beech ptOCle ourvew. the ctia.nc-obM....S thia ytar an coaaia&1nt 
.,,u. tbe dl&n«• that heve oc:a&rTeci duru>g the peet decade, Avtnpd ..,.., tbe .,.., decode. ~1mum 
- re&ll ol 6 mJYf were found. The reaMIOftlaccr91JOfti-n pet&lm at tha outom ond of the 
.. leod appeo.n IO be • rteponM IO ciw>g .. m tho poo1uon ol tbe Mobile I'- ebb-udal ahoell a.Del roletod 
opbtmeral ... land.a ,..,media&1ly olfabott. Mobile I'- • one o( tha lari•• udal 11l•tll 1n tho eow>trv Th• 
aboe.io and Wenda l«>a>monly called :>and lala.ocU p"""41e both llnd for the 0.upblJI lalend beechto and 
weve ahelt.tnnc IO thOM btachn. Th• ahonltoe alone the rHu.mdu ol the Oaupllln laland buch .. IO 
the ••< appeo.n io have bttn cener.Uy stable dunnc the .,.., decode Coutal •Df•nttnnc woru .. h1cb 
heve mochlied the oetural coul.&I p~ oi the Oeuplun !al.and btlOral ayo&1m 1ncludt coutal atN<tUHO 
•<the out toe! of the IOW1d and the removal of aand hoaa the bu.oral ayo&1m by dr~"" 

• ADOmONAL L""DU WOllDS: Gui/ o/ Muato c-tol •"l&r•••n"(. kocll nourull-nt , lo"'l•h«• 
1G.nd Cl'Oruport, drtdt•"I· motUtOl'l"f. #fOHO" '"""u 

INTRODUCTION 

Dauphin Island. Alabama. 1s a '.!5 km long har
rier island on the Gulf of Mexico just to the west 
,,1 :'vlobile Bav Pass I Fil(ure 1 l The eastern por· 
uon nl the island 1s several kilometers wide wnh 
l -.and dune 11eld with elt!vauons 11f over 1 I m 
.1hove -.ea level and an extemuve maritime torest 
• Fi~ure :!l. The we<;tern portion ol the 1:-.land is 
only ... everal hundred meters wide. has maiomum 
elevatwns nf less than .! m jUove -ea le\1:1. .incl 

no maritime torC'st. 
Dauphin bland was hnetlv the rnp11al ol the 

Louisiana Tt>rrttllr\ Ill the 170\1'-. ,md ""Ill' ttwn 
has been 111hal111ed h' de ... rendants ot Europl·•111 .... 
Fort (;,ulle .... 1111 thl• l'il"ll'rll tip ol till' 1,.,land. \\a-. 
part 111 thl' Cl\ ii \\',1r 11.1\,il hat tie Ill \\h1d1 Far 
ral!lll ... ;11d "clamll till' toqll'doe-. ... :· Y1•t.111ocll'fn 
l.111cl dt•\ 1'lop11wnt 11ll 1 lw 1-.l.md 11lll\ lll')!illl \\ 111'11 
·ht• 11r ... 1 hr11l!!t' \\,1-. 1111111 In liw 1-.l.11111 111 1 ·1·,;-. 
l"lw \\t"•ll'rn h.dt ol till' 1 ... l.111111~ ... 11il 1111dn 1•l11p1·d. 

Bt·;u Ill'.., and lw,11111i: ,1rl' 1mportalll prt·..,1·111 d:I\ 
1111t t'rn.., ,ti l>a11ph111 1-.1.mcl. HoWt'\l'r. pr11,..11111 ttl 

•ht- lwat hl'" .i11<t -huali111.: 111 I hl· htt.il l.11111t 111111! 
1rt•;1~ .ind , n,1111wl-. h<l\t' lw1·11 Jll'r'1..,11·111 pr1oh 
1·111· ho11i.:n -h11rl'11nl' lllll\l'lllt'lll l' ,, ll.it11ral 
""" 'flt I'"' ll l atht'' •ll!llllll'illll prulilt·rn,.." h.-11 

•I• 

it atfects man-made structures such as historic 
Fort Gaines. The winter and spring of 1991 brought 
storms that caused some of the worst erosion in 
recent history along several stretches ot be.:1ch. 
Erosion alonl? one area threatened the :-trut:tural 
inte1mty of a puhlic hshinl( pier. bathhouse . .ind 
p1t:nic pan lions. Also durtnll I \}91. ~e' er:il pt>• >pie 
drowned while swimming otf the heache:-. 111 0.1u· 
phin Island. The erosion and resulllni.: mecli.1 .1t· 
tenuon t:>mphas1zed that lonlo( .:1nd -hort term 
manal(ernent dec1s10ns t:onc.:erninl( public !Jnli· 
Ill's ,..hould he made within 1he rontex1 ol .1 11 un· 
dt•rstandi111! ot the natural ro,1stal priires"e" 

A n1mprehens1ve l'oastal prol<'Sst.'s ... tmh Im 
l>auplun ( ... land ha,., not pre' 10us1' ht.>en puh· 
hslwd llowt•n·r. ii numhN ol n•p11rt'- h,1\1' 111· 
d11dt'cl ml11rm.1111111 oil tlw )!t•olol!I<'. llll'.lllll!!t 1ph 
•<' .. ind t·ll!!lllt't'rlllJ.: ·''Pl'<'ls ol t Ill' 1 ... la11<t" ... • 1•.1 ... 1:11 
pru11·"l'' tl1''" 1 l!l-;'~11 dt''' nlll'' tilt' :.:1•11111.:11.il 
lra111t·\n1rk 111 th1-. purt1111111! till' 1:1111 ,1,,1-.1 111•· 
I 11 r11 -.h11rt•li1ll' l ha111:1· 111.1p-. "' I ht• lf(',1 .HI' pri· 
•t•lllt•<l ll\ :"-\I I'.-/ 11/ 1 !\f;".->1. l' ;-,; .\U\n r:'..a.l'-1 I I! 

()1, I I.I• , \I• •11111· 1 l!J7Sl, .111d. II• \l\ll l I I l'l"lll 
l'lw rt''Jl"ll't' 11! tht' 1,..lallcl 111 Hurm .1m· I- n·<11·r1c 

111 1~ r;-q "·'' 111\l·-.111:att'd ll\ :--• 111< ''1". r c:1 • l •7"'· 
'\1 \l\ll·l•\I o/ ts/ i i~f7!lt,.111d l' :-; .\IC\I\ r>.• I ,1-11< 

(l1-11<1• • \l1oi<111 11<>'>!1 l'lw h11rr11·a111· .. ,,.r 
""'lll'll lhl' t•llllrt' w1•-.1t-rt11·11<l "l tlw 1-1.11111 -.11111 
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overwash fans into Miss1ssipp1 Sound on the north 
,.,1de of the island were seen on the post-storm air 
photos. The eastern end of the island expertenced 
high water elevations. but the higher dune ele
vattons prevented overwash. 

;-.1 t11<ct1· 111· 1< and \\"1s~\I '' I 19851 e\'aluated tide 
.111<1 w111cl data from the eastern end of Dauphin 
1,.,1,111cl. They found the mean sea level in 1971-
1 !)"~was rough Iv 0.1 m abo\'e the ~allonal Geode-
111 \"(·r11cal Datum 1!'\G\'DI. The wmds during 
l!J";' I l !J!'i-t 'how seasonal patterns wllh -.tronger. 
norther I\ winds dommant in the wmters and 
milcll·r. -outhcrl~· winds dominant in the sum
mer~ . Thr 11des are cfiurnal with a mean ranl(e ot 
tJ .l7 m 1 '\OA:\. 19901 

I. 1 1 l!)H';'l -how-. thnl the -.horeli11e po:-.111011 
.du t· 1·asternmo ... 1 kilometer of Dauphin b-
1.rnc ,1pp<•ars tu lw 1.(111111! l hronl!h rvde., 111 rl't'l'"· 
-wn ,md .1ccre11on. l.Jmb -peculates that thc:.c 

shoreline changes on Dauphin Island are con
trolled by changes m the ephemeral islands and 
shoals immediately otfshore. These otfshore is
lands ha\'e undergone dramatic changes in re
corded history. Portions of them have been called 
Pelican Island and Sand Island. In this pres<'nt 
paper. the term Sand Island will he used. Sand 
Island is on th<' t-di:e of the ebb -tidal delta of 
\-tobile Pass and 1s essentially JUSt that portion 
of the ehh-tidal -.honl wh1rh emerges abo\'e sea 
le\'el long enough to hcc·omc \'egctated at an} point 
in time. 

The 1987 construct wn ol an underwater berm 
south of Dauph111 Island wnh sand 1s disnrssed 
in HA:-;11s and 81< \111 .n f I !:1901 and 1311,\111.1· \ and 
H ,-.,p-. 1 I !:IH9l. The "and. dredged from the ~lohde 
:-:ih1p Channel. was placed on the ebb-udol delta 
11f '.\lohile Pa~s and not clumped in deep water 
-evera l miles trom the ehh-t1dal delta at the reg· 
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ular disposal location. The berm had moved to
ward the shallower depths of the Sand Island shoal 
complex by 1990 !HANDS, 1991). Thus. the berm 
construction method appears to have successfully 
kept the dredged sands in the littoral system. 
However. the berm may be trapping sand in its 
Jee. MCLELLAN and IMSAND ( 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 Bay. 

This paper focuses on the present-day beach 
erosion processes along the Gulf of Mexico beach· 
es of the eastern. inhabited half of Dauphin Is
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 oi the erosion problems that are be· 
ing experienced today and can be expected in the 
future. With this information. decision-makers 
in. g politicians. managers. and ultimately the 
citl of Dauphin Island and Alabama can work 
with the natural coastal processes of the island or 
at least be prepared to pay the cost of working 
against the natural processes 1f they so decide. 

\I ETH ODS 

Orii;nnal data were collected for one 'ear. :-iep
tember 1990 to September 1991. to 4uanut\ rhe 
beach changes during the veer and the causes of 
those changes. This one·vear look was enlight
ening because 1t appears to have captured some 
nl the important processes that drive the longer 
term chanizes. These data were supplemented with 
..iva1lahle existing data includmg some historic 
heach prollles and .ur photos. 

1'190-1991 \lo11itori1111; 0.11.1 

Beach change:. WNC' measured <lum1g t 111' \"l•nr 
with air photo:- ,!long tlw Cult 111 \lr~1co ht«1dw-. 
..im1 with ,,une\e<l hrnch prollle,., at t·1ght -.pt·11111· 
lrn:auons. The lorcr-. c;H1sing these 1:hanl!l':- WI' rt' 

mea~ured \\'II h '1sual -.11rf 11h..,er\'at ions. The dat.1 
,-.ille('tlon locnt inns .ire ... um man zed on Figun· .I. 
Further 1ntor11111t1on 11htn111l'd dur1111: th1,., ..,tudv 
ind. an h1storll'al < 1111,.,rnl cng111eert111! 1ntor· 
ma earch. ,1 ;..1111d ... 111.' .inah·,1s ,rnd a hathv · 
metric -.unl'\ nt an art'a 111 -and bars"" 1h•-.('rd>t-<I 
below. 

Visual Wave Observations 

Visual wave observations were made using the 
low-cost Littoral Environmental Observation 
tLEO) 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 wmd 
direction were estimated daily (or at least 3 times 
per week) by observers at the three locations shown 
on Figure 3. The same observer collected the data 
at two of the sites; site l, the easternmost site; 
and site 3, the westernmost site. This observer 
:>tayed throughout the whole year. Thus. data at 
these sites were quantitatively consistent in time 
and in companson with each other. The LEO site 
:2 had three different observers during the year. 

Beach Profile Survcyin~ 

Elevations were surveyed quarterly along eight 
shore-normal transects !Figure 3) . Each line be
gan at an existing concrete monument that is part 
of Alabama's construction control line. Complete 
monument descriptions are given in DOIJCLASS 
and HAt.:BNER ( 1992). The profiles were surveyed 
from the monument, usually in the sand dunes. 
across the beach to a convenient wading depth. 
usually over 1 m deep. Elevations were measured 
with a surveying level and rod. Distances were 
measured with a surveying tape on the dry beach 
.ind estimated by pacing in the water. 

Three historical pronle surveys were used for 
comparison with the data collected in l990-l991. 
The :Vtobile District ot the Corps of Engineers 
,ur\'eyed the island beaches at 65.6 m t 200 ft. l 
intervals in October 19i9 after Hurricane Fred
eric. These 19i9 surveys were done with standard 
engineering land s11r\'eyinl{ techniques down to 
the ,.,,Aterlinc. Air photo mapping techniques were 
1,.ed to generate an C'stlmnte of prohle ele,·ations 

111 February 19';.'), The two 'ets of profile data. 
F1·hruary I!)';;, and .1n<l October 19';9, were used 
:o quant1f\' the erosion t·aused hy Frederic. The 
I !Ji ."i .111d I !J'7!l pro It h·s do not l'orrespon<l prcc1sel\' 
>'Ith the protill's ..,ur,·t•\l'Cl 1n this study. Howe\'er. 
-1111·t• tht• Corps' ... ur\'C'\ coverage was ~o dense. the 
proltle,. "llt\'l'\'Cd in this -.tudv were ne\'er more 
: han :!Om from a 19';.">1 l !.)';!) prohle. The data were 
1dJ11:-tt•d 111 -,talion l hor11ontal distance I to l'or· 
respond with the data <:ollected 1n the pre~ent 
... 111d\' <llld plotted a .. an e:-t1mate of the beach 
,\ 1d th .111d -.hnpe at t h(' ... e lu1:a t wns 111 the I !J';'O\, 

fhe < ;eolog1cal :-iur\"t'\' ot .\labama -.un·e\ ed 
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three of the profile lines adopted in the present 
stud y in 19891S~11TH and P\RKER. 1990). A stadia 
system was used to measure distance and a ho
rizon method to measure elevation. Elevations 
were surveyed at major feature locations down to 
the waterline. 

Air Phocos 

Aerial photographs of the beaches were taken 
at the beginning and end of this study to docu
ment the shoreline changes between the eight sur
veyed profile lines. The photographs were taken 
at a low altitude for an original scale of 1:4,800. 
Standard. mapping-quality air photo equipment. 
including a camera with 24.6 cm by 24.6 cm 19 in. 
by 9 in.) negatives. was used. The two flights were 
September 24. 1990 and September 26. 1991. 
Quantitative measurement of the beach width 
changes during the year were scaled otf the pho
tos. The nominal scale of the photos. 1:4.800. was 
checked and assumed accurate. The slight differ
ence in scale between the two sets of photos due 
t lt"tude was corrected. Wetline location was 

red from the same arbitrary fixed points: 
e ouses. roads. or trees. on both sets of photos. 
Because of the limitations of results based on only 
two sets of photos. corrections for scale errors due 
to tilt and altitude using ground surveys were not 
performed. Shoreline change values were mea
sured to the nearest :3 m. On the photographs this 
corresponds to over half of a millimeter. This pre
.:1st0n was warranted since the phocographs were 
,harp. 1>r1ginal contact prints. 

Sand Samples 

Sand samples were obtained at the eight bea<:h 
pronles for size distribution analysis. The samples 
were obtained in September 1991 at the top "f 
the berm. The -.and s1Le distribution ol each sam
ple was <letermmed hv sieve anah's1s. Samples 
wne drird 11nd tht>n s1e\'ed with a romp lll<H hinl'. 
Hetained -.and wns \\etgheci with ,111 l'lt'ctron1t· 
-.ca le. 

B.1111\ mt•tn~ 'iur' n of S;111d Bar' 

:\ hath,·n.t·lnt -.11 r\.l'' ol -.and h.1rs lo tilt' w(•st 
ot 1 he north t·nd 111 :-;11nd hlnnd wn-. madt• 111 ,\u· 
~u-.t I !J!l I. Tlw 't rll<'nl ele,·at 1011 ol t lw h11l tom 
''"~ mr1h1tr('(I \\1th .1 rali brated lat homt'l l'r :\ 1 or
rrct 1011 wa;. m,ide trom mcun \\;Iler dl'J>lh lo 

•

D with the .11d ot a lan<l -buM•d "llr\l'\' new. 
ontal pn..,ltion wus meusurl'<l h\' the Jand

!>.t,.l'd 1 rt>w h\ trialll!Ul..1t10n . l-:;.t1nia11•-. 111 ,11n1· 

racy are several tenths of a meter in the vertical 
direction and roughly ten meters in the horizontal 
direction. The accuracy was sufficient for the pur
poses of mapping the general shape and location 
of the sand bars. 

Historical Coascal Engineering Data Search 

Several coastal engineering structures and 
dredged channels influence sand movement along 
Dauphin Island. Part of this present study 10-

cluded a library search to document the history 
of the coastal engineering projects. The historical 
tiles of the library of the Mobile District office of 
the Corps of Engineers were searched for unpub
lished design and construction information on the 
older projects. Unpublished dredging records were 
searched and summarized. 

RESULTS 

1990-1991 Monicoring Data 

Average monthly wave height. period. and angle 
at breaking are shown in Figure 4. The daily ob
servations are tabulated in Doi.; GLAS and HAl:BNER 

I 1992). Site 3, the only open Gulf site. clearly had 
much higher wave heights with longer periods. 
The other two sites are sheltered by the Sand 
Island shoals. Site l had smaller waves than Site 
2 hecause it was located immediately in the lee 
of some otfshore rubble structures and a sand bar 
which are discussed below. Most olten. waves were 
Jpproa<:htn~ from east ot south. This trend 1s fair
Iv rnnstant at the eastern end ol the island. The 
trend reversed for the summer months at Site :l 
where the average wave angle to the ::.horeline was 
from the west. Thus. the calmer summer months 
were apparently periods of wave angle reversal on 
the open Gulf beaches. 

The surveyed beach prohle data with the nvatl
able historical data are ploued in Figures:) to I:!. 
Elc\ at 111ns are rPlrrenced to the :"C \·o. 

The :-;ett L.1h Bl•ad1 prohle line I Figure') l -.hows 
--1gn1llcant. ren•nt ..,horrlinc rcn·~~10n . From .Juh· 
l!J '\!) to Octohl•r IUUO. tht> :-hon•line ren•cil'cl .1bout 
.!\Im. D11nn).! tlw \Pll r nl 1111,. -.tutly. 01 tohN IU~Jll 
to :-;1·ptl'mlwr l!J!JI. the shoreline rrct>de<l .1hmll 
.111otlwr 1;1 m. The cm-.1011 t•xtemb trom the lop 
111 till' bl111f' to thr watcrl1nr Ho\\t'\er. lll'low the 
\\:ttnltnr. tlw proltll• -.hows little 1·hanl!~ Thl·re 
'" .1 rlat. µlunar surl1H·e trorn the ha"t' 11t t he hlutf 
11ut .->ll rn I rrnn the monument. 

The l 'uust ( ~uard Beat:h proltll' 1 Fii.:un· •i I • .i,.o 
-how-. -1~ml1cant rrn•nt ..,horcline rt'<"l'""''lll .111d 
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enced elevation losses along the entire measured 
protile. 

The Sandcastle Condos Beach t Figure ";") has 
experienced substantial accretion and deposition 

•
1919. The shoreline has accreted over :!O m. 

entire prorile has gained sand with a maxi
mum vemcal depos1uon of 3 m. This hu1ld-up ot 
sand has caused the formation of a low dune tield 
at an elevation between - l and - ::! m '.'JG VD. 

The :.horeline at the Park and Beach Board 
beach receded about I :I m during the year of this 
~tudy 1 Figure HI. The recesswn rate was similar 
tor the pre\'lous ,-ear. The entire hearh prottle 1s 

verticall\' erodmK A portwn nl the prottle has 
eroded :! m while ~omg from dr\' toredunes to 
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,;ubmerged bottom. The erosion has exposed pre
\'iously sand-covered tree stumps in the surf zone. 

The Ponchatram Street beach profile 1Figure 
9l shows little trend over the past decade yet the 
shoreline accreted 10 m during the year of this 
study. ~1ost of the deposition occurred during the 
spring and summer from April 1991 to September 
1991. A nearshore sand bar was present m June. 
Between .June and September. the shoreline ac
creted while the offshore portion of the prorile 
eroded. These changes are discussed below in 

terms ol the onshore weldml{ ol sand oars which 
·•r1g1nated near the tip ot Sand Island 

fhe three westernmost beach pronles . .!Hi 
Bienville Rd .. :1t. Denis Rd .. and West End Beach. 
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?ONCHATRAIN ST BEACH 

c 25 

JISTANCE =ROM 'JQNUME"<T (mJ 

f'1gure 9. Ponchatram St beach pronles. 

(Figures 10-12) show relatively little change over 
the past decade. During the year of this study, 
two of them show shoreline recession but sand 
deposition in a nearshore sand bar. 

Shoreline changes during the year based on the 
analysis of the air photos are shown and sum· 
manzed on Figure 13. For discussion purposes, a 
total of four reaches of beach are considered. There 
are alternating reaches of recession/accretion/re· 
cession along the eastern 6 km of the island. 

A bathymetric survey of an otfshore sand bar 
is shown 1n Figure 1-t. A large. distinct sand bar 
begins at the northwestern end of Sand Island 
and extends westward roughly parallel to the 
Dauphin Island shoreline for about l km where 
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f'i~ure 11. ::it. Denis St. beacn pronles. 
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its alignment turns northward towards Dauphin 
Island.Just north of the sand bar the water depth 
increases to almost 5 m deep. The bar has an 
average depth of about 3 m (relative to NG\'Dl. 
At its western end. where it is probably migrating 
toward shore. the bar becomes as shallow as 1.5 
m deep. The bar is apparently a fairly consistent 
feature because during the pre·trip planning for 
the bathymetric survey, the boat operator, who 1s 
also a local commercial fisherman. correctly 
sketched the location and shape of the bar from 
his memory. 

The results •Jf the sand size analyses are ::.um· 
mamed in Table l. The median diameters ram:ed 
from u.28 mm to 0.43 mm. Csing the Wentworth 
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sample had a small range of sand s izes in the 
distr1but1on. Inman 's standard de\ 1atwn m •I> um ts 
is shown in Table 1. :::iince all values are less than 
0.5. the samples are well ~orted. The entire sund 
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1111111 • 11 

I :J ... , " 
.. 

I " -. '" :1 - "' I II 

I .: ~ ·I !111 
.. II 

I~· •I --. I ; 

1.:1 .. I II I• 

) : : ., 
II .... I .. ~ ' j 

•.:tl ' ',j ,, ! fl 11 

'..! "" 11 1: i •·I ... 
-- ... - .:11 

·•..:" . ' ~ .. : -~ l' I 



316 Douglass 

4 

3 

3 
4~~----~3 

Bathymetry of sand bare 
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F11cure Iii F.a!>t end ol Dauphin lslann \labamu 1 l11ok1n~ w~•t >.11~uM l~'.l~l 

the nshing pier. The lilt material was mechani· 

cally placed Jtmve the waterline to replicate ,1 

dune which had eroded within the pa~t 'ear 
The nil material had a me<l1an diameter of ll :IS 

mm. :;lilo(htlv 'oarsrr than the natl\e lll'ach m.1· 

ter1.1l ThP 111l h.1d • -1h,.. .1nc1 ."i -hl·lb ll\' 
we11.:ht. Tlw te•l11r ut tht> !Ill \\a"' 1n111.ilh 11111< h 

darkt·r u1.111 ti1< 11111"' 11111('rt.il \\"1th111 '''" 

m11111h-. ,111 .. r pl.11•·11H·111. hm\1·\1·r. •111· \l•1hl1· 111p 

la~l'r 111thP111l h.111l>!t•1d1l'd •11 1w.1rh :h1• •ho1d1· 

ol tht• 11.lll\I' •,111d Fnr 1111' lir-t IP'.\ \\l·1•1o.-. 1111 r 

•lw till. 11 '·'' \l n d1tl11 ult :or po 11p11• 111 \\,11:.. "" 
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km· anchorage basin. Bill Goat Hole. was dredged 
behind the new channel. Fort Games Channel and 
Billy Goat Hole were dredged '.!.3 m 1 I ft.I deep. 
Government Cut channel was dredged in the es· 
tuary behind the barrier beach to connect Billy 
Goat Hole with Dauphin Island Bay. Dredged ma
terial was used to build a sand dune on the barrier 
beach immediatelv to the northeast of the chan· 
nel. Pass Drurv. the natural pass from Dauphin 
Island Bay to :'v1obile Bay, was closed otf wllh 
dredged material. Fort Gaines Channel was sta· 
bilized with a rubble-mound jettv on the north 
side and a rubble-mound revetmem on the south 
5ide against Dauphin Island during constructton 
dCOUnd l959. 

These channels and basins ha\'e been dredged 
eleven times smce 196.t with about 450.000 m ot 
materiai bemg removed. The maJOrll\" 01 this ma
terial was placed on the beaches l>I the barrier 
island immediatelv co the northeast ot Govern
ment Cut. This barrier island was naturallv part 
of Dauphin Island and is present!\· 1 since Pass 
Drurv is closed) part of Little Dauphin Island. 
- Drurv reopened in its historical locauon m 

~unng Hurricane Frederic as the storm surge 
in Dauphin Island Bay rorced its w:l\' back out 
through the arufic1ally closed inlet mto ~1obtle 

Ba,·. Dreoized material has been placed hack m 
Pa~,, Orun· to dose 1t otf again. 

\lohile Ship ( hannd 

fhe -..nuthern t>n<l n1 r he :\lob de :-.hq.> I 'hannel 
,·ro-<"t.'" the ebb-r1dal delta 'i\'Stem 111 \lolidt> Pn;;,, . 
!'he, na11ne1 ha,, been rna111ta1ned at progrt>-..;.1,·eh 
det•pt•r depths 'mre ,1t .east l 9 Hl :'\,1\'ll!:lll1111 
,·hart' 1rom ,1rouncl the turn ol the ,enl\lr\'df',Hl\' 
,htl\\ I ll<l\ 11,!atlon ,·hall Ill' I ('he dl,11111\'I cfC'pl h" 
h,l\t 1111 n 1•1•1t lr11m "" m t'.!7 It l 111 11110 '" I' 
Ill t Ui fl I Ill l!l.lti, lo I I' Ill 11.! !I 'Ill ,.,-,.ind 
:1i I Ill I l'I 'I I Ill !!•'-!I Tl:l· \\Hilb"' • ht• t ll.111111·1 
I' pr, •t Ill h I'- I 111tlillll11 I Ill I hi'" ttll llt·r11 '"'I IPll 

' " r11" t ht· 1•hh 1111.il ,Ji.,.tl h.ir 
Tahl<• '.! t~ ,1 "llmmnr\' of drrch:111i: rr>r11rcls !or 

till' 1111tN hnr llrl'll 1111 IH' ..Iii> l 1dal •hrnd of ~111hdt· 
!'a~-. ,lllll' l!l71 l'lw \11lt11nl'» .irt• rr11m 1h1·, han 
t1t•I ,,1111h 111 tlw thro.tt 111 tht· P.1-..-.. 111•!\\1·1•11 Ft 
:\l11ri:.111 l'r11ms11lu .111d l>a11phm 1-..iund l>rf'l!L!lllL! 
record~ pra11r lo 1!11 I \\1•n• 1101 ,t\,11l,1hl1• \111111'1 
1 .!,t llll 111111111 111 •t·d1:11t·11t \l·rt· rt·11l11\f•rl Ir 1111 thl' 
l' . .. l\\l•l'll I"- I 11111 • "" 1"1111- 'h" 1\1 r l.!1' 

• •1 lllll\ .ii h 1-. 1>1'1'!1 tllrnll -·.11.1 1111111 r 1111r 

l..! d I ... t I r111t1 r1 ,. If...!:" 1dt1fllt· .. , \\ ..... P'! ... 

Table 'l, Ored111n11 or \fob1le Prus 

Yur \'olume tm 1 

19i4 270.000 
197i - .i0.000 
~';6 !.040.IJOO 

1!17- 9i0.000 
19i9 >40.000 
19~0 1:;0.000 

l9hl 4i0.000 
191<:1 2~0.000 

W84 4:10.UOO 
19~.'i 1.060.000 
l9Mi ">U0.000 
1%9 ;,l 70.0I~) 

dredged in 1989 was for the deepening ol the Ship 
Channel to 16.l m 149 ft.I. Excluding this volume 
from the calculatton sttll gives an annual rate ot 
removal ol over 450.000 m . Almost all of this 
sediment has been removed from the littoral sys· 
tern of coastal Alabama to deepwater disposal sites. 
The sediments dredged m 1987 were tine sands 
with a si~niticant proportion of finer material. silts 
ur clavs l H ''os and BHADl.EY. l990l. In the dredge 
hoppers. sediments had a median diameter oi 0.17 
mm with 10r, tines and a sorting standard de· 
\·iataon of 0.51 <t>. Immediately alter d1spo,al. the 
bottom sediments had a median diameter ol O.:!'.! 
mm with no nnes and a sort 101! standard dev1at111n 
ot tlA4 :'rd1ment ~1zes trom the other dredl!Inl? 
"P•~odes are not known. 

In IUH7. i.111.1100 m 111 ,,and dreal!ed trom the 
\ lohde :-!hip l 'hannel were placed on the ~di.:e ul 
lhe ebb-tidal delta south 111 the ~and Island shoals 
t Fi!!ure 101 as a conunuous underwater mound 11r 
t1erm rou1:nl\ .! m h11(h .ind •>,er 1.;1 km l11nl! 
1 H ''ll" and Ru \Ill F'. 199lll. R\' 1988. the herm,. 
11ppPr -..urlnt·e hnd ht•en planed orf hv wa\·p .H:ll\ 
!l\ B\' l!l\'11 ,1 port11111 ol thl' llerm h:id m l!r:Jled 
nort h\\.ircl .1h11ut llltl m 1 H '" "· I~~ I l 

l>l~C l -,...,10'\ 

.\l11l1dl' l',1,..-.. 1,.. <Ill\' <d lltt• i.tfL!('"I IHJal lllit•l,.. Ill 
I ht· '11111111' o111d 111tltH·1111·-.. lht• l11·a1 Ill'., 111 l>.111 
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flow into the upper end of the bav. the fourth 
largest tre"nwater drainage \'olume m the nation. 
conmbutes to the eob dominance of the inlet. 
Smee .\1ob1le Pass tits mtO the empirical rela
t10nsh1ps ot .J..\RIU:l"I i 1976) and W ,\L To:-; and 
ADA:\1~ 11976). albeit as an extreme point. the pass's 
geometry 1s apparently controlled by the ~ame 
general tidal inlet processes found elsewhere. The 
ebb-udal delta system includes all of the shoals 
around the Pass and can be roughly detined by 
the 10 m depth contoanm figure l-5. It includes 
the shoals on the eastern side of the Mobile ship 
channel. Ome Bar Shoals. At prev10us umes. Dix· 
ie Bar Shoal also was emergent. The lighthouse 
was built on a large island. part ot the Sand Island 
compiex. which has since eroded completely awav. 
These :;hoals have been tormed over the centuries 
by the udal currents through .\lobile Pass and the 
lon~shore transport ot sand along the . .\labama 
coast. Sand Island is pan oi these shoals. Appar
ently. because there 1s so mucn sand in the ebb
tidal delta svstem. portions 01 the outer edge ol 

the delta emerge from the water long enou~h tor 
Sand Island to torm. Another r'actor. m addiuon 
to the large \'olume of sand present. which mav 
be contnhutin~ to this rather umque phenomenon 
of commonly emergent distal 5hoals at :'>.1obile 
Pass. 1s the relat1\'ely mild wa\·e climate. The on!\' 
1>ther inlets in the countr\' which have a :;1milar 
,;1ze udal prism and shoal volume are the t "ulum· 
h1a H1\·e r l'ntrJnre an<1 the ( ;tl)den (:ate entrance 
to ...,an Frnnn~co Bav. Roth ol t he--e mlels .1r!' 
expo:-.ed to a murn more 1·ner!!el1c wave r11mate . 

rhe t:'bh·t 1dal shoab provide both ,,and tor the 
Dauphin bland beaches and wave sheltermg to 
those heaches \lohile Pnss appears to b\'pass sano 
Js an extreme and mod1l1ed lorm ul F1 I /<.I· I! \l.1>

0

' 

r IH1'~1 -.tahlt• inlet prt>te...-.e:- mnd<·I whpn•h\' •and 
t!'- IOll\ t d 011•hllrl' oil t lw du\\ 11dnl t 'ldt· nl 111111111'1 
with .1 n·l.111\'!'h -.tahlt• llll!'t ll1n .. 11 p•1,tth11l ,\lu 
hit .. 1'1"' h.i, lul'l: 1:1 •1t:t11d "•h1 m.11111111.111•< 
dn•d:,. 11_1•1•ht· 1h11 ti It "\ll1•:1Jt• li11ol 'l tho 11• 
I'-"'' 1111.!1 ,,Ill! 111 t!1t• d1fi 'td,i[ .idt,1 Iii II th1 
,,\,1-.h li.1r-- "h < h J11rm 111 • h!' 111 t.d 1'lll1 111 1 ht 
d1h • h.111111 I I 1·.1r . h1· 1dll 11 .. 11 ..... I ••lilt r .:1· lrlllll 

tlw \\lit• r 1rnl ' r·n "11111 1 ... 1.11111 \\ 1\1· 1111111• •ti 

'1111<1 tra11-p11r1 il1111.: 'ht· Jt•r.plit n •I 1111· , lilo 
tul.d ddt.1 •Br -. 1:u: <" 11 1 1 ·. 1.1·,1J1 1-. prro11 
.il1h th•· 0 1 .. 111111.111• pr111 ,.,, •1111\ 11.:.. ,.11111 '11\\.aroi 
(),111ph111 (,l,11ul \, <ll'l tl..,..,t•<l IH·L"\\ I l\t'rt' l' -.1111.0• 
t>' 1clt•11 < 1 • 11 11 · : •I'• •II 11 hr<· 1t ni n.: t :-.11111 I , I , 11 • : 

.111d t ht· ro·1 .. , 1111111 • 1 1'1·l11o111 I' 1,- h;"' ,,., 11rrl'ol 
tnd :u.i~ , • •:r 1..: un :\·hi''"'"'·,\\ '11·1 Hl•· ... 

Sand Tran$port Paths 

Sana !stand has a dramauc mrluence on the 
wave dimate on the eastern 6 km ot Dauphtn 
Island. fh1s end ol the rsland is sheltered from 
the larfi?er open Gulf waves. The sheltering atfecb 
the wave height. period and angle 1 Figure ~I. The 
two populations of mediari sand size 1 Table I l .He 
probablv due to the sheltering etfect ot the Sano 
Island shoal complex. The four easternmost -nt-,. 
with the :.mall~ gram sizes have experienceo .. 1 
much milder wave climate due to the presence 111 
the shoals. On the more energetic beaches to the 
west. the nner ~ram material probably gets \\in· 
nuwed out of the beach sands. 

Lungsnore sand transoort rates were estimate<l 
from the v1suaily observed breaker height .. rnll 

angle usmg the empmcal relauonsh1p ot the L' :, 
AR\1' 119841 The longshore component ot \\,t\e 
enerey rlux was calculated tor each individual\\ ll\ e 
observation and the resulting transport rate r· 
umated. The average annual net sand tran~por: 
rates and directions are ..,hown on Figure l 7 .\t 
all three ... ttes. net sand tran!<port !Or the ~·ear \\a ... 
to the we~t. The esumated rates are 20.000: .IU.llllO· 

and 200.000 m yr to the \\est at Site,; I. 2 • • 111<1 

!. respecuvely. At 5ite .!. the rate ot we!'terl~ :1et 
transport Ill sand was an l)rder 111 m<u:nin1<1e 
~reater than at the other two o.;1te~. Tht• .11 tu.ii 
nurner1l·al lo1nl!shore -anu tran::,pllrt rate t-ll 

mates -hould not he con .. 1clered \t:'t\ 1irt•1·1-•· · •· 
'au.,e ••I ·hi:' · nherl:'nt :mnre1:1!iit1n 111 1 he tn•" •1 

•lll\il<>t.!Y Howt'\er. f1l:(ure : 7 probanl\' rt>prt--• • ·• 
the qual1tJt1\'e and re1at1\'e ... ano iran~pllrt .11 .. 1i..: 

Dauphin bl.ind il>r the \t-ar. 
There \\8S proport1onail\' less eastward. ur .,. 

,·pr.,al. tram.port Jt the ... 1te• tn the lee ol th1·' 1n 1 

f ..,l,11111 , hna b. !'he rat111 "' lll't tram.port 111 • 

tr;111-.p11r• '' i... ,11>0111 '!~1 11 :-'llt> 1 ,111d 11 1' 
:-rtl' F11r ••\.imph• .1t ..... ,ll t'<l-.l\\,Hll tr 1 
\\,I' ,d1o1 II t [I l)tttl Ill \r. '.\l·-t\\.lrd "f,111'1 

.;1• •••' n •.r 11u1t11u ..... ~ro ...... tr .. in-..port..\ 

pl 1-. • 1-t\\ Hd . . \1\' ,11>1111! _11.Ulltl !11 \ f I 

I Ill' • 1 ... u rn .. ml 111 I l n1ph111 l-. ... 111d • • 
111"111\ Ill' \l11!>1lt• f'.1-.-. I 11 I ,lltll 'ht· Ill I 

h\p.1--1 l 1\ <llrt'• l 1pnr.:· ttor.d dr It 11 I 
1t•l '' hko .. 1 .... ln..! "r ... t•\•r ... 11 'o\\ trd •Lt 
\l1•11i: ·:, , 1-11·r11111•.t• Ill. - 1:11l n•"'' - ·.,, ... , 

C 111 r \ t\t.' l[f' \C 11\111-'.' •• Ill 'flt~ ••t'( It r 

l J ' ' B 1r 1r1 .. 1 .. 1 :ht ··I 1 (! 1. ·Ill .11-. B111 

'ht \I'.• ... t •II t• ::-• rn •ht .\~· ... r. ·tH· ... f• 'I ,, : 

:.1••r1•1 •HtJlll'll'I\ -IH·tt1 r• •I .,,·:-.111d l-l,111d I •" 
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• Beach Erosion and D~pos1uon 1n Alabama J23 

land. :mm1ficant amounts ol sand can only mo\'e 
une-\\ay. westward. along the eastern beaches. 
Changes in the ebb-,,hoals have p robably contnb· 
uted to the recession and accretion pattern at the 
east end ol the island. :3and has moved from the 
eastern eroding end to the accreung reach a:> cits· 
cussed below. The probable sand transport paths 
are 5ummarized schematically on Figure lb. 

Beach Chan~es 

The beach changes. including both erosion and 
deposition. presently 1iccurrmg on Dauphin Is
land can be explained by the sand transport paths 
related to the dynamics ol \lobtle Pass. The fol
:owml:! discussion rerers to ::.horeline reacnes 1n
d1carea un Figure l:.l. 

Reach .\. Shoreline Recession at East End 

During the year ot this study, t he easternmost 
2 km 0 1 the island. Reach A. experienced shoretine 
recession oi an average of lO m with maximums 
nti' bout 15 m. Two sur\'eyed pronles. Sea Lab 
B and Coast Guard Beach, !all within this 
re • 1 Figures 5 and ti l. 

The alignment of the .Sea L.1b Beach prot1le line 
passed midway between the third and fourth 
westernmost groins. The probable e:<planat10n for 
the .ihsence oi \'ert1cal erO!ilOO tarther out 11n the 
µronle 1-, the presence 1>f the groin held . The 
rlanked ao1n Meld :-.ull traps ;;ome ,and 1mme· 
t1alt'I\ riPtween the plies,,, rock in .1 ,ano 'lar. 
J'he -JnO bar and the rocl<s are pro\'tdmg ·.q1ve 

-helterml! to the beaches . .-\t the Coast (;uard 
Heacn pronle. which 1s about 200 m we~t 111 the 
rlanKed l!r<Hn neld. the 'erucal erosion extended 
nut .ll ro-' 1 he enure measured pronle. 

I'lw .. ro-.1011 aloni: Heach :\ is d t:e to littoral 
•.tJld - l,lr\1\lltlfl , J'he pr<>l)able t'aUSe IJ ( thl <; -[(Ir 
, .1t 11111 1- 1 1 h.1ni:P m rr lill 1\ e lolll!"hor!' •nnd t r.111 .- · 
;>or: '111 d111· ,., l n.111.:1·· 11111,1\l' 1 hm:..11 • 111 , 1·11 
I\ ll .. rrl ll'>I ( _,II :.. rd llllj.!rill 111 11 <> I :-.11111 1- •. llHI 

111d Ill<'(.,.- 111 l'l1·\ ,1t 111n o f :ltC' Dn 11· H.11 '- I• i( , 

:11 r .11 _ th1· p.1-1 : .. 11 d11 1111•, I Ill· cl1 !l1· r1 111 ,(11 I 
"r :i_ h.1- pr1.l1111 \ 111 r• 1•1·d 1111' '" ''" ir 1 ·incl 
' r .111 •l'"rl ilu111: ' Ill• 1 1 It fl \\ htlt· dr •rt 1•11 _ 'lw 
.. ,,.1 .. 1 1rt. · r 1n-p11rl 11 •Ill.! H1• 11 h .\ 

H .. .1<11 II ..,ltord1111 \u 11·111111 

" ti B F1 i.:11 n .. • \1 1·11tl• 11·r r .1 • ' 1 . 11 r1111L!llh · 1 11 Ill • 1• ! » I 'l a~ : 1- t1r n:..: 1 • r 
\\ '' ••' .. ,." h H · 111 .. ' :1,.r ti ' rt ·1ul .. r i. •: '• lt 'l 

accretton. Two accretionary geomorpholo1nc tea
tures. bulees in the shoreline plantorm. dominate 
the reach. They are shown 1n an oblique photo· 
graph m Figure 19 talso on figures 2 and l6l. The 
accretme Sandcastle Condos Beach pronle 1 fig· 
ure 7l is on the eastern bulge. Inspection ot a\'a1l
able historical air photos shows that the oulges 
have been l.{atnmg sand and widening for the past 
decade. The bulges are geomorpholog1cal evt· 
dence ot' the recent dominance ot westward trans· 
port O\'er eastward transport on these heaches. 
Both bulges migrated westward during the year 
ot' this study. The eastern bulge grew about :.!5 m 
to the west. In this growth area. the beaches gamed 
-om ot width as measured alone the north- •outh 
line. The up 1H the western buhze also grew about 
'25 m to the west. The sand that tormed the ~rowth 
•>t each bulge has apparentlv come from the 
beache!i 1mmediatelv to the east of each hulge. 
The sand eroded from Reach A. includmg the 
Coast Guard Beach area. has moved to the ea~tern 
bulge. 

The buiees appear to be m:.tab1lities m the 
shoreline m the sense that they have conunued 
to grow during the past decaae. Such but,.-;es are 
not common on open ocean coasts \\here wave 
driven littoral drift tends to ditfuse or smooth the 
coastline. They are probabl\' due to the ~he .tering 
ot' the wa,·e climate hy :3and bland. 

[mmed1ately to the west ot each ol the t110 tndg 
es tnere are short stretches ut "' horelinl' ren~";.1011 . 
The;.;e ..1reas Me ..ipparentl\' he mg ' tar\'eO ti" the 
:.!rowth 111 :he bulges 1mmed1atel\· ro their t·a-,L 

\\'ithm the O\'erall coastal processes picture. the~e 
rece~;.;1on areas are minor ramincauons t>I the two 

hull!es. Howe\'er. the reces~wn .ire a bet ween l he 
two bulges IS not SO minor to the manager" 11! the 
loca1 goif cour5e hecau~e It thrr llens t>ne tee ;-;tlllll' 

torm t>I ... nure µrotecuon .,t r11l t 11 re ha• l1t·t'n 11•1-<t 
tor at lr.1;.;l : lw p.1._t drc.ule «1 p r11tt·1 t t i ll' t t1• 
H1·11111.111: pilin~' 111d • r1.-.. l1r 11111i: ,HP '1 ... 1hh· 
D11 r11 11.: · h1· \l'a r " ' t ll1·•1· ph11l• r.1ph- 111 1111 
pr111t d l111.~lw.1tl If • l'H ll di .I I '11•1•trlll lt ti II 

;h1· h· 11 I: .\ lth"ui:h 1lt1· pr«\ 111 1• -h11r1 pr1111, 111111 
-1 ru • 1•1 - 'II'• l.11lt d. • 111·\ 11t pru\ ult 11 -.. 1111· 

1111111·d. 111d prttl l'• lion 
I ht ·" ·-11 rn 1·11tl 11! r1•, 11 11 I \ 11 ,, 1·\pt r • 111111 

, ll• rd1 :1t "' rt·t1u11 dun~ 1IJtolll 1 11 •n , 1 -n• ri 

111 1· I h" -.1 11 d .:1 · tu , .11 l rt' ll ·•1.in •Ht" t pr• h 
lth \ tl,I ... t\\ t• .. . 1l t r< t ... th t· O t•, u : t ... ' 11 t ... 11n1t t'tSt ,& 't ' 

.. ,, , 1 lf l .\i ·-r 1'111- •I r1 ·t .!1 t 't .td 1- 111 111.: n•·l 

'1·r1 ·1 1 ' ·I••· • :11rt ll1·r11 1·1Hl •' '.i ncl I .. 11n1 1111o •1 l 
• • • ·1 · . 't1 1· .. 1•t1t !1 , . tl t 11 1. 111• ! "'' 1I11 ,..,: ... r 1 r1 ... .a un 

•ir 1•111 • 1 • 1 ~' , , ,~ .. ... .. ,. r, n ... , 
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Reach C: Shoreline Recession ~car Fishing 

Pier 

Reach C (figure 13) 1s the l km recess1onarv 
~horeline around the tishing pier. The shoreline 
recession during the year vaned from ;J m on the 
east side of the pier to almost l'i m. The Park 
and Beach Board Beach prorile l Figure 8l. which 
has eroded up to Z m vertically, is 2'.!8 m west of 
the rishing pier. This erosion is probably being 
caused bv the northerly migration of Sand Island. 
The marginal tidal channel, Pelican Passage, is 
being diverted farther north into Dauphin Island 
than at anv time in the past century. [n 1850. 
::land bland was as far north but at a location 
.ioout t km east oi its present location 1 C.S. AH.\IY 

E:-.1.i:-.t::~.R DtsTRICT. ~toaiu:. 19181. The we:.terlv 
migration ot Sand Island may have been due lo 
a westerlv mu.~ration of this portion of the ebb
tidal delta. The beach around the tishing pier will 
prooably continue to experience high rates ot re
..:ession and erosion for the next !ew years. The 
erosion will probably continue until the po:.ition 
oflS nd bland and Pelican Passage changes dra
m ilv. The most hkelv scenario for the chanl!e 
1s u 1ocauon of Pelican Passage through .1 new. 
more southerly, breach in Sand [sland. There 1s 
no clear evidence that such a breach occurred in 
the l b50's or 1860's. but it is probable. If this 
breacn ano relocat10n ot Pelican Passal!t' m:curs. 
i \·en· I.ire:~ ,·olume uf ~and present!\· m :-:and 
l~land will ht> driven unto the beache~ 111 Dauunin 
blJll(J ,n lht' \ lcinil\' od the lbhll)i! plt'r 

Wt"ldinl( of 5and Bars from Sand bland onw 

Oaupnan J,land 

l'hl're 1., t' 1dence that :sand ts present I\ mm 1111! 
w thl' hcll(lll'" or D.1uph1n bland lrom :-.anti 1,. 
l.mci '1,1 ,111 11nderw.ller "houl ~v"lt'm 111 tht> ''f'"l 

•I l{p,11 n I •. \,.,:-.ind .,., drt\'('ll hy \\;I\ ( .. 111111 I' ·I 
1\'an 1'.1-..,.,;11.:1· lrom . ..;and l-..IH nd.1ht·da1h t'lih 111!.d 
, llrrt·nt" 11111' 1· 1111· -.ind '''l'"l ward .. \ .. I he· 11d.il 
1 urrt•nl, d11l 1-1· 111(111h1· 1:1rll. rh1·, 111d :, r11•" 1111 .. 
b.ir' ;\111111 1r1· drt\l'll .,11111 Dauphin 1-111111 1,, 
, ... .,... l'!t1- ,, 1·11.1r111 ., .. 11p1111rtt-d II\ I·'" Jilt, 1 .. 
•I 1'1111 111' • l.1· pn--•·11• •· 111 r ht· ... 111d 11.ar •I 1c11r1 

, ;1 111d 11 i11.if11111' .. 1 c111~l111rt• Ii.tr.,,. 1.11111: ••'•'ll 

·11 1 r. .. l' .. 1H 11.11r;11n :-.1n·t'l h1·11ch pr .. ril1· 1 .. , .1t1·d 
111 1111- .in•.1 1 F1:.:11rt· 'Jl :-'1111ll' nl lhl' -and dri\f•ll 

·1, ·'.t"'' rr11111 :-..ind l-l.i11d 111111 l't-1" .111 1•,, .. ,.,,1.:1· 
• pr1111.111h 11111\l'«l 1·.1'l"11rci durinl! rl111•d •id.al 
.. . .. 1. .... 11 :1-lwr11w11 rc·1111n :h1 ,., ,, ., ... , ,. •I 

1 • r , 1111: -r:u.tl t11 rhc 1•,1,1 11! lht· 1111r!l1 •tp 

Reach D· Uncertain Stable Shoreline 

The shoreline change trends for the western 
pomon of the inhabited island. Reach D 1r'igure 
l3l. are generallv stable. The surveyed protiles 
~how stability over the past decade. The prohle 
changes seen during the year ot this study are 
explained by changes in the beach bar system. 
Offshore bars clearly visible on the 1991 photos 
not showni are not visible on the 1990 photos. 

The bars are attached to the beach every 30 m to 
~00 m and the result is a rhvthm1c topography ot' 
the nearshore. This rhythmic topography 1s prob
ably due to a large storm that hit the Alabama 
coast several weeks before the ~eptember 16. 1991. 
night. The beach may have never cullv recovered 
:rom the ~evere winter and spring storms of earlier 
:n 1991. The rhythmic topoe:raphv resulted in 

shoreline change data that depended on the 5pe· 
c1ric location. For those locauons behind a bar. 
•here was an apparent loss of up to l:! m ot' dry 
beacn width between the two ~ights. However. for 
:hose locations on the horn or mmr-heaciland where 
the har was welding onto shore. there was no ap
parent shoreline change during the vear. Inspec· 
uon ol the air photos and survevor notes shows 
that two of the three protiles located along Reach 
D were 1n the cusp of a rhvthmrc bar formation 
and the third. West End Beach. was on a horn. 

Coastal Enu:ineennst 

( o.1'tal 'ltructure~ 

c ·.,n~u.ierinl{ the tunctwnal purpose 11i' the 
-:oastal ~tructllres desre:ned and Inuit 1n l~O~. thev 
have rit-en .i ..,lltTess. Fort < ;ame" nas been pro
:eded trnm '<h11reltne reces ... 1011. Wnhout this pro· 
't'l'llon. ll 1" htl(nlv probable th.it the 'horelme ol 

thl' e;1-.1<•r11 Pnd 11! Dauph111 1 .. 1.11111 \\ould h,1\P 
~· ·nl11111L·d 111 m1~ratL• wt•..,tw.1rd thrrna.:h !Ill' !urt 
.111d tlw pr11p1·r1' 11111 ... wt·"r. Tlw l!lll!} l(ro1n !1Pld 
'"th\· '"111lt 1111111 l11rl lt.1-, 11111 iH"l'n .t lu11di11n;il 
•'It ( ''" :., d.llc- It lt.1 .. Ill>! 111.11111.11111 d till" 'hllrl' 
l.111 11111 .. l!HJ!J 1111.111011Th1·cr111111 .. ld "\•'' rl; 11k1 cl 
I 1;1:1.: I l11rrt1 .1111· Fn·11l"rt1 11111 la\ 11111rt· :!r.11(11.tl 

·1·11•-,1011 111 :h1· 1""11 ' .. \! prt ,, 111. , . .:hr • l · 111 
n1111• l(r .. 111~ .in· rl.111kc·d 

~r11111 .1 -1r111tu ral -r,111dp11111r. th .. 1·111(11111·r111:! 
i1·-11(n 1ol ttw -•·a wall and :!r11111-.., .1111·1· 1·11n,1dt'rt·d 
, -0111 ,.,, 1'1:1· lri1tlltrP~ h.t\I' .. 11n•\l·d "11h rt I 
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material behind the rocks has been pulled out bv 
wave action. Backhll has been needed tn recent 
years to protect the road behind the seawall. 

\Vatcrwav Svstcm 

Fort Gaines Channel and the Jetties and revet
ment on both sides have separated the northwest 
corner ot Dauphin Island into two littoral sys
tems. Previously, sand was free to move back and 
forth across this area. The :;and being removed 
from the channel comes utf the adjacent beaches. 
Probablv most ol the sand comes trom Dauphin 
[sland. Bv conunuallv moving the dredged sand 
to the northwest onto tne new Little Dauphin 
Island. the channel maintenance dred1nng ,,per· 
auons have essenuatlv runcuone<l as a one-wa\' 
valve draining sand from Daupnm Island but not 
returning an\". 

~lob1lc Ship Channel 

Dreagmg 0 1 the \lobtle Ship Channel I!> the 
largest coastal engineering !eat in the \'lCinnv ot 
Dauphin lslana. fhe cireaging nas probaol,· -,m. 
pacted the beaches 01 Daupnin Island several ways. 
Almost all oi the ::.ediment dredged trom the outer 
bar has been permanently removed from the lit
toral ~>'~tern of the . .\labama mast. The littoral 
-vstem or Daupnin bland .111d :-'and bland has 
probablv not rere1' t>c1 .inv .itt iral ciritt rrom t>ast 
ot \lobde Pa~~ in !ltl\ \hl f" .\bu. the \\a\l' di· 

male on 0.1upn1n 1,1arH1 inu th<' 11\!lrauHl' .. 1 tht' 
udal currents t hrc1111rn \lotllie Pa,,, na\ P probabh 
been changed ll\' rhe dred!!JO!! .ind the t'!lens <>I 

the d red!!tnl! •lll t hP "am! [,..,and -huals. 
fhe :nul!nttude .. 1 tht' -ed1me11t rprn<l\ai ,111n• 

l!J';'.j l31l be t'll\ISICHH:'(l {Wll ".\'ii\'" fhi..; \'tillllllt', 

roul(hh l:.!.t 1111.111111 !ll 1111lcl l1111ld 1 \tilt m ·.qcit· 
lw11d1 .111111!.! •h111111.11111•11p11r11••ll11I l).111pl11n 1, 
I.ind \l,11 , :.!,11t1111 t 1 n - rou..:ii,\ 11111'11111·- t lll 

lllCI\(' •l',I l'\..J \I I 1.11 I.., Ill t 1- .lllll I.! ' I• I I ti 

111 r1•pr<"l Ill- .11> .. ti : _ •• "Ill' ... .,i1' • r:i 1· •I 

•t•tlilllt Ill 111 l!w t I'> I I ii -1111.1!- \\" I •' lllll 

.\11\\!' tl 1•-1i1 t,IJlll.tl• It! t• 1111 d \111111111· •I•} 1 

- ltl,d• 11 I Ill' 11111 ,• '. ' \)111 if, l\,c\ ' 
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\.h>Bll.L 19551. The a\'era!!e net transport rate. 
westwara transport minus eastward transport. 1 ... 

probablv on the order 01 100.000 m n to the we"t. 
Thus. the dred~ ng ts remO\·mg seaiment at a mum 
greater rate than the net littoral drllt rate alum~ 
this coast. 

In essence. because 01 the ciredeinrz practice .... 
'.\to bile Pass has pronaolv tunctioned as a sink tor 
sand moving alung the coast this centur~-. Assum 
tn!Z that all oi the ... ed1ment drecigeci irom che 
•>Uter bar came from the littoral system. the "'e1-
ric1encv"' ot the sink has been much greater than 
IOO' relative to the t!owrate ot sand alonrz the 
coast. The dredginl! rates in the eob-udal rielta 
,·l1u1d be huzher than me !1ttora1 dnit rate::i tiir 
-e\eral reasons. Sand wmcn enters the channel 
:rom both ..;ides. east or .. ,est. >!ets dredgea .mu 
removed to deep water. Thus. the drecrze opera
tions -hould be expected to remo'e at least the 
!!ross littoral drift rate .. .\bo. the lone:. tmear shoals 
on the edges of the channe1 allow sand to be dri,·en 
into the channel along ~everal mtles. In particular. 
Dixie Bar ::'hoals para1lel tne eastern ~1de ot ~he 
, hannel tor about -I km. Dunn I( penoas ol wa' e
trom the east. ~and I" prunablv dnven into 1n1-
enttre lenrzth oi channel. Thus. the dred1nng to 

maintain navuiatton depth" -hould he expectC'<l 
•o remove more than the ~ross tran::port ~Jte .i11111:: 

the Alabama heuche::i. The ured!!e<l \n1urne- • I".1 
hie .!l rn<11t'ate that •ht,_ 1- a.rnpemn!! B.1-1-<1 11 

·he h1 ... tor1c drt'cil!HH! r:lCr inn .1:--11m1n11 that· Pt· 
1ee(.H.'r .im!!er channel ',\ 1d rPt1u1re ::it1re 1n.1111 
·enanle. :utun• drenl!in~ ,Jn ne expected t11 .. , 
,ee<I .111 .1,eral!e •it .·,.,11.• 1(111 m yr. \!11.,t .. 1 · :11· 
rn.1tena1 drecil!t>d from the' nannei prnhahh- l 11m•-
trnrn the ltttoral .,\·,tem :"'11rne trall:on 11! thl' tn<l 
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• Beach £r051on ana Oeposmon in Alabama ) ... --· 
ing removals could be expected to etfect this area 
tirst. 

The odal hydraulics of .\.lob1le Pass have also 
been arfected bv the presence of the Ship Channel. 
The .\lam Pass 1s more etficient at allowing water 
to move out and in \lobile Bay because of the 
5 hip channel. :-.Iatural maximum depths aaoss 
the outer bar of ~lobile Pass are about o to 7 m. 
Dredging of the ship channel forces these depths 
to around 16 m. A comprehensive study that con
dus1velv correlates the changes tn the ;;hoals and 
the eros1onal-deposlllonal patterns on Daupnin 
Island with the dredging history and storm and 
wave dimate record was beyond the scope •JI this 
-tucl\-. However. such a studv 1s warranted to 1ullv 
determine the environmental impacts ur the 
dred1nng. 

\tana~c:mc:nt Su~gc:~1ions 

Su2gesuons for the management o l Dauphin 
Island"s beaches based on the nndings ol this stuay 
were made. The ph1losophv undertnng these sug
g. s ~s that mana11;~ment and de' elopment de· 
c1 .s ~nould be made enher: 

11 to work with the niastal proces::.es. 11r 
21 \\llh an understandmg ot the costs ot \\'orkinl{ 

J1rnrnst the rnastal processes 

:-:uc(e:-~1u l manal!ement "tratel!1e:- .He 11ot ba~e<i 
, •11 : edrn1t ,1i inlormauon .1wne. !'he\ 1n• liasect 

•11 \aiu t> •11di:ements m.llle •1\· : he pn ll l' \ m.il\er" 
11Ht tne otet·1s1on makt:rs . !'he tel'lrn1c;,it 1111ur · 
mat111n prnV1ded h,· th1' ,rndv 1;. 11111\ ••ne 1rwut 
to the derlsllJll ·makinl! prutt:~~ . rhus. :he t1·cn 
'lll'<ll 1np11t 1·a11 he u~ed t11 •11rne 10 dttlerrnt man· 
ll!t:mt•nt "' 11H·lu~11111~ !'ht• 11111111\ lrll! rn.111ui:eme11t 
-tr<i!t•l.'.rt·• ,in• ha•rd 0 11 ,1 li lt-rHI 111 thl' tt·1 n111c.11 
l llJlll ' .t!ld olllt hnr ', p1•rt t'J>l lt ll " OI ( 11/1, 11 I• Ith>•' 

mp• r1 111 t In l>.iupli111 f,l.111d .it !hr• •11111· 
..... _ _:, -111111• \\1•r1 · 111 1tlt· 1 't1ill\ ll 1• r•111111• • ii. 

• II\ r m1, nt.il 111111.i• I· : 111•1• rr1 11111 :11: 1r1 
lrt•tl.!111_ 111 lht· I tror d •\•1 1'111 11< I 1111•1!! •ho· 

'""ht . it I >.111ph111 1-11 It 1'111· .. 111:1.11 1' - ••• • 

·h '".:I• • 1111111t r· · .11d 1111· • 11.111,: ..... 111 •lu -h .. 11-
1111111111•1111p. 1< 1-. • II' he •lh•.11• .11111 h •·.u lie• 11111 
Ir. , I• •11,111.11.:1·1111•111 Ill• r•11ll\1 I• lo fl pl h I ! l,c 

·1.1111r.11 -11111 ll\ p,1--111.:111 1·rr 1p1 .. t1 h\ · 111· tlr• 11..: 
•1..: •11 p1.11r11 i: .11 1 dn«I.:• I 1111J ... n •111· I'• r d 
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public recreation facilities 1 mcludtng bathhouses 
and swimming beaches I on Dauphin Island based 
m eros10n and site su1tab1lity cons1derattons. 
Suggesuons were made concerning the future 
maintenance of coastal engineering pro1ects 
around the east end to protect Fort Games and 
to m1mm1ze the erosion problems. Essentially. 
most or the suggestions were focused towards 
treating the littoral sand as a valuable resource. 

CONCLUSIO!\'S 

Some ut the Gulf of ~Iex1co beaches along the 
eastern o km of Dauphin !::;land are eroding and 
"ome are !!atntne; sand. Two reaches ut shoreline 
Jre recedinl! and the reach ot shoreline tn between 
them is accretmg. This pattern has been devel
oping over t he past decade. ~lax1mum rates o t 

~horel ine recesstun approached 15 m1yr when av· 
era2ed t1\·er a single year and ti mn:r \\hen aver· 
agea o,·er t he past decade. The tiuctuattons tn 
shoreline po:mion on the eastern end ot Dauphin 
Islanci are controlled by the presence ol .\.lobile 
Pass. one ot the largest udal inlets in the country, 
anci its ebb-tidal shoals. The shoals. including the 
pomons which are ephemerally emergent islands. 
are a source oi sand for the Dauphin bland beach
es and also provide wave ::.hettertne: to those 
beaches. The remainder ot Dauphin bland ·,, beach 
-horeiines. to the 1\est ot the ~bb ·t1dal delta. move 
: rom ,·ear- t o-~ear Inn have 11een reiauvei,· "table 
" \er 'he o.1~t deralle 

The -norellne drnnl!es 1111 1 he t'<lstern t-nd •>I 

Dauphin Island have been eifected hv coasial en· 
.!llll'~rinl! act11111es. Without man ·!'> rnter,·l'ntJOn 
••\er the pa~t ll'llllir\·: 1nciua1ni: -.eav.alb. :!rorns. 
heal'httlb .ind dredl!rnl!. the ·horehne 1w,.,111on to· 

dav would lw dllferent. F11t1trt' d1•n~101b .1bout 
,oa•t.i l t ll l.'.11 l'» r111i: 111d m.111.11! t' lll l' lll .d1 t- r11111' e"' 
.\il l ht· 111.1<11· ' ' rt h ;111 1rnpro\ Pd undt·r•t,1111l1 11 i: o l 

tilt·• •>.t•l,t prn1t· ...... t•• ••I •Iii· 1-.l,111d 

\( K:'-0\\ 11 llLI \II;\ I°' 

F111.t11< 1.rl •11pp11rl • •r 1111,., \\11rl-. \\,1• pri '11it·d 
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