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Introduction

Coastal el'l)Sjon is reaponsibIe lor substantial losses of
natural resources In lhe extreme southeast c::omer of
Jildtson Count)'. MissISSippI. This area of bays,
bayous, and marahes (Figure 1) is comprised 0/ Point
aux Chenes Bay, Bang's Lake, MIddle Bay, Bayou
Combest, Heron Bayou, weSI Grand Bay, and ltIe
contiguous marshes and uplands. For conven!eIlC8,
this ooaslal marine system will herein henceforth, be
referred to as ·Polnt aUll Chenes: thIs Is
Mississippi's only remaining pristine estuarine
subsystem and has considerable economic and social
value. Ess8neJaJ for prudent planning 10 reduce or
prevem further coastal erosion al Point aUle ChaNtS
requires identifying the erosive forces and
understanding their contributions to the erosive
processes.

The area SlJpports lmited recreational and subsistence
commercial fisheries. Besides manne species, wiid Ie
In the area Includes a large number of reptiles.
mammals. and birds [I). ThIs marsh-bay-bayou
complex is CNCiaI 10 1T'llgrat0lY watelfowl and is
lherelore a vital component Of !he North American
Waterfowl Management Plan [21.

Of !he lour general types 01 marshes In MissISSippi,
I.e. saline, brackish, Intermediate, and fresh watef,
aJmost all of the marshes are of !he saline, i.e. salt
massh. type [31. In addition. scattered throughout the
area In speclaI niches in the salt marsh and uplands
are a number of rare plants (4J.

North at where the Grand Batture Islands once lay
and around the west margin 01 Point aux Chenes Bay,
Eleuterius (51 found extensive beds 01 shoal grass.
This rich and diverse llora at Point aux Chen" II
attributable, in part, to its geology.

The geological evolution of Point aux Chenes Involves
a Iong:. ¢Omplex sequence of events and processes.
Studies 01 its geotogy which served as SOUIC&S lor
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much 01 !he geoIogicaIlntormation synthesized here
are those 01 Priddy and others (6). orvos (7,81.
Mnshew and others (9J, and Wdw and Malbrough
(10). Oldest of the mace depo$rts found In lhe area
today Wefe deposited dumg the milj·PliioCln. epoch
when an apron of lkMaH:leltaic: deposItS blankated the
region and coalesced to lorm the Citronen. Formation.
SUbsequently, during the Pleistocene, regional upUft
and erosion rQSUlted In elevating and panlaDy
removing This deposit Early PlelslOCene lIuvial
sedlmants were deposiled here and beneath the
present adI,acen1 Mlsslsslppl So~nl1. Ere!>i::",
following this period of deposilion, removed mucn of
the earty Pleistocene sediments.

With the melting of glaciers and lroun polar seas
near the end ot the Pleistocene Epoch. sea level rose
lnundatlng the area. During this period 01
encroachment by the sea. a neatShore geological
lormatlon consisting of marine $8dim8nts deyeloped
as did the Prairie Formation wttich was lom1ed from
fluvial sediments. As Earth entered a new ice age,
withdrawal of the sea was accompanied by flUYial
deposition along the SCYthwardIy rweanng seaward
margi"l. CoaslaI streams subsequemIy an valleys
through the Prairie and other underlying Iotrnations.

With the return of the sea near ttMI end of the
Pleistocene and dumg early I-bIocene limes.
Adlments tiling the excavated "uvial valleys were
lnitlaly freshwa!er sediments, followed by tnc:I<ish.
and then 1ater by marine deposits. Subseq\semly,
marshes and swamps developed behind the mainland
shores adjacent to relatively quiescent waters.

The Escatawpa River. rather than lollowlng Its present
COUrN. I.e. connactlng with the Pascagoula River as
a contrlbutary, Instead flowed aolJlh.southeast and
emptied Into the Point ault Chen.. Bay-Grand Bay
area. Durlno this period, the Escatawpa River built a
sizable delta which encompassed aU of the study area.
Delerioratlon 01 this delta began when the Escatawpa
switcl1ed course and became a lributary of the
Pascagoula Rlvef as It is today.



With the change In the course of the Escatawpa River.
the Sftawafd uanapon. and deposit 01 tluvial sediments
that had formerly offset tMt 1os1 to erosion ceased.
Today. bayous Cumbest and Heron, remnants 01 the
former main Escatawpa River channels, provkle little
lIuvial sediment to POl(lt aux Chenes. After the
switCh In the course of the river. the attack by waves
under normal condillons, by greater waves thai
accompany ordinary Slorms, and by waves and surges
of troplcal hurricanes eroded the abandoned delta of
the Escatawpa. The marshy delta-temnant shores
...ere eroded and retreated nonhwestwan:l.
WInnowing, setting, and transpOn of seClI'Tlents by
waves and currents pnxtuced sandy barrief' islands
along the seaward hit of the deterioramg and
retreating delta.

The marsh substrate Is rich In woodIpeat org;aniC
nwerial and mud, but, clue to the sandy sources 01
the material that lormed !his now abandoned delta. the
Il.bstrate c:ont~ .lat'ger·lhan-av&rage proponion of
sand. sediments compnsing the marsh substra1e are
unconsolidated, highly compadibIe, an::l c:ortUl a
large proportion of waler_ The substrate is the poorest
of englneemg soil typeL

In Mdsisslppl Sound, remnanlS of the Grand Batture
Islands and adJacent seaward shoal atea consists of
undy-bottom ucliments. The greatest cIay-mud
concentrallons are Iocalad in the deeper partS of the
Sound where they are least affected by wave motion
and aments. zones of mixed sandy-muddy bottom
deposits eX1S1 between the predominantly sandy
bottom and the predominanlly muddy-bonom areas.
Among IN areas where these sandy-muclcly zones
ooc:ur Is alOng the margin 01 the sandy belt skittlng the
mainland shore.

Weather contributes directly and Indirecdy to 8fOSion
at Polnt aux Chenes. WInd speeds of spring and
summer are normally considerably less than those 01
lall and winter. GeneraUy, the source 01 the winds
during the period OCtober-Match lies lrom northwest
through north around to northeasl while, for the period
April·September. It lIeB from southWest to south
around to southeut 1111. The predominant source lor
all winds during the year lies wlthln the eastern
quadrants.

While the principal season for hurricanes In the North
Atlantic region Is lrom June through November. the
preponderance 01 nurricanes OOOJfS during August
September. One·hall 01 all hUrricanes that have
allected Point-auK Ct'I8nes occurred in September
(111. The large wind-driven waves associated with
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storms and hurricanes, lorerunners. are responsible
lor mos' 01 the hurricane endUC8d erosion. Storm
surges. ~ they move Into shallower waters. put into
suspensIOn an::l casry away large amounts 01
sediments.

Astronomical tides of the area are those 01 me
adjacem Gulf of Mexico. but modified by the
bathymetry and geometry of MIssawppi Sound. The
tides are prWnarily diumal with a mean diurnal 1'lII1Q8
of 1.5 leel and an aMUllI ranoe of 3.4 leet (12).
Large eWJrslons from the astronomical tide elevations
at Point aux Chenes OCQlr ciJnng strong. sustaJned
witm. WII'ld$, when In con~Jnction on the flood.
further 1ncr8lWl water levels and, when in opposition,
preve,. water levels !rom reactW1g the leVels
presc:ri:led by astronomkal forcee. Wltlds, when In
con;.mcllon on the ebb, drive the low waters even
lower, and, when In opposIdon. prevent water levels
from altaRng the lows prucribed by astronornicaJ
fotces. Because 01 the wind 1nftJence, the overall
range In water e1eva%lons ciJring a year exceeds thai
due to tne astronomicallOfC8ll alone.

Associated tidal eumtnta .... guided by Ihe geometry
of !til c:oastIlne and !he local bathymetry. AI: Poim
awl ChlInes, tldaJ CUlT8ntS CIJtsiOe the bays are
geoeralydireaed weaterty Ihrough MJs'Is,ipp! Sound.
Maximum ddaI al/T8l"d speed caIcl.IIated for, and later"
observed at the mouth of bays and passes. Is
approximately 0.5 mIa (13).

Reliable wave climate lnIormatlon for Mississippi
Sound does no! exist Monthly dlatributlons of wave
heights as a percentage of time for !he location
28°S2.5'N. 88"'3OW were calculated by Eleuterius [11
using the hlnd-cast method. While this site 6es 25
mijes south where the heighta of waves 31e generally
larger, the wave statlstlcs serve as a reliable relative
Indicator 01 the severity of the wave climate at Polm·
awl Chenes. The wave climate during OCtober-AprIl
Is more severe than that 01 May-5epIember. Winds.
which are predominantly southerly from May
september, generate northerty~lrected waves.

Methodology

Developing a pertinent aggregate 01 Information on
coastal erosion at Point auK Chenes required
synthesizing data end In/ormation lrom disparate
sources, i.e. reports, journal artIclea, maps. charts,
and aerial photographs. Because of fiscal constralnts.
only a llmited number 01 maps, marts, and aerial
photographs were obtained. A sel of line drawings
delineating the land muses were constructed by



lracing lh& shOrelines 'rom back·lit photographll,
chas1a, and maps. The land masses depicted on each
drawing were b1adced-ln, pmducing sUhouene Images.
These sllhOuene Images were then digitized via an
image scanner, Imponed Into a computer, and, by use
01 computer soltware, translormed to a common scale
lorcompar.ulve analyses. Shoreline d\anges at sel8d
sites were measured along transacts Ittrough the
chronologlcaJ sequence of charts and then averaged
10 delennne a yearly rate 01 Iand-loss. A number of
visits to the area during the past live yeatS helped In
assessing erosion over the short term and two aerial
surveys raaulled In lhe detection of topOgraphic
lealures and aspectS cl erosion thal othefwise would
I'Iave gone undel&ded,

RESULTS

Comparison 01 lhe area in 1848 with that lor 1860
(FIgures 2 and 3) revealed that appreciable changes
in lhe aflla occurred dunng the interim 12 years. Mos:l
noticeable Is lhe southwesterly extension and
broacIenll"lg 01 !he Grand Banure 1&1and, This growth
towan:t ltIe southwest Is explained by the westarty
alongshore current. Storm surges and waves
associated WIth me hurricanes cl 1852., 1856, and
probably 1860 would have reduced the Island's
elmltlon while lIrnul1atleously txoadenlng the Island
VIi oYerwas/'l, Islets within Point awe Chenes Bay,
notth of and In dose proximity to Grand Banute
Island, and those Islets within Middle Bay and Grand
Bay disaweared, The marsh area north of and
connecting with the middle of Grand Batture Island
develOped twin, 88SlWardly-oriented peninsulas.

Erosive processes during the period 1861).1896
(FIQUflIfi 3 and 4) resulted In further elongation of the
Grand Banurfl Island WhIle redUCIng its width and
recurving its southwest end. In addilion, the tongua.
like extenslons ollhe marshes In Point aux Chenes
Bay, Grand Bay, Itte south shore of Middle Bay, and
near the north shoI'e, centsr of Grand Batture Island,
were greatly reduced in size, Formation 01 some
Islets, widening of others, and the development of
shoals by 1896 were probably Itte resul1 of overwash.
The seaward shore of the Grand Batture Islandll
relreated roughly 100 meters to the northwest. The
scalloped seaward shoreline in the southwest pall cl
the area In 1860 had by 1896 become rather smooth.
Sixteen hurricanes and tropical storms during this
Intervening period conlributed to the erosion.
Hurricanes and storms, which crossed the coastline
ClOse enough to have caused erosion. OCQJrre<I In:
1870, 1872, 1875, 1877, 1879, 1880. 1881, 1882,
1885 (2),1887 (2).1889.1893,1894, and 1895. The
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storm of 1895 and the hunicanes of 1887 and 1893,
made landfall at Pascagoula, Mississippi.

From 1896-1921 (Figures 4 and 5), the erosivlliorces
01 5 tropical storms and 7 hurricanes contributed
substantlally to the erosion, Two 01 these hurricanes.
1904 and 1906. made landfall at Pascagoula.
MIssissippi, Erosion produced dramatic changes. By
1921, Grand Batture Island was no longer a Single
ISland. but had been uansformed into a stnng 01
islands, Agure 5 shows that the Ialands and
perinsulas within Grand Bay had eroded substarttlally.
The rermant of Grand Battufll I:sIand lying seaward of
Grand Bay had also been greatly r8dt.lQld, The WIdth
01 the long, narrow, nortl1east-southeast Island on the
east side 01 PoinI lUX Chenes Bay was narrower,
ErosIon of South Rigolets Island left it WIth a very
irfegular shoreline. The seaward shoreline, once the
approUnate center of Grand Batture Island. had
retreated towatd the northwest apprtlxmatBly one
lour1tI mile, The breaching Of Grand Batture Island
southeasZ of Point aux Chenes Bay allowed ltle entry
of waves Into PoW1t aux Chenes !rOm a southerty
direction. The &llbseqll8f'd accelerated erosion of the
nonh shoflI bY waYes Is 8Io'ldel'11n F'lQUre 5,

Duting thllinterim 1921-194(1 (figures 5 and 6), lour
tltlpicaI stormI uuc:k the area in 1922, 1923, 1934,
and 1939 wh.. hurricanes hilln 1926 and 1932. The
1932 hutricane made landld between Pascagoula,
Mlssisslppi and Mobiie, Alabama The magnitude of
the coastal erosion that OCOolrred is striking, The
entlre string of remnant Islands that were formed by
the multiple breaching of Grand Batture lslat'rj had, by
1940, been reduced to haW theW 1921 width. The
Ialands and peninsulas wrthln west Grand Bay were
either reduced by I'IaJl or had dlaappeared entirely.
The Island Situated on the east Side 01 Potm aux
Chenes Bay had been .ImUarIy reduced to halt i1s
1921 width, Contlnooua wave aetloo transformed the
lrT9Qutar seaward shofe 01 South Rigolets island into
a nearty straight southwest-northeast oriented.
shoreline, A similar ltregular-to-linear transformation
had taken place along the notth shore 01 Point aux
Chenes Bay. Crescent-shaped, lIood·tidal deltas
(doned lines). located between the islands soUlh 01
Point aux Chanes Bay, were probably the resul1 01 a
combination 01 wave and current action.

Two tropical.t01mB made landlailin the vicinity during
the period 1940-1952 (Figures 6 and 7): thII first In
1944 and the second In 1947, The Island on the east
side 01 Point aux Chenes Bay was bisected, By 1952.
the Grand Batture Islands were reduced 10
approximately two-third$ their 1940 dimensions, The



islets northeast 01 Soum Rigolltl$ Island had
disappeared. The seaward shore of SoutI1 Rigolets
Island, whh !he other Grand Batture Islands, had
migrated northwest Flood tidal deltas between the
Islands south of Poinl aux Chenes Bay grew in size as
the width of the passages increased. The length 01
the embayment on the northeast side of South
Rigolets Island grew In length.

During the relatively short period, 1952-1957 (FlgurBS
7 and 8), waves associated with t\II'O tropical storms,
both of which occurred In 1955, would have
contributed 10 funher erosion. Among the most
noticeable d'\anDeS that lOOk ptace was the narrowing
of the perunusula that ... just outside the south,
seaward perimelef of MIddle Bay. 0Ihet changes
were the narrnwIng of the noJtheast eod of South
Rigolets Island, the reo.srving of the west end 01 South
Aigol8ts Island. and the (flsappearance of the flood
tidal deltas between the Islets south 01 Point aux
Chenes eay. A large part of the mainlancl marsh in
northwest Grand Bay was 8fOC!ed. leaving a highly
Irregular shoreline and many new marsh islands.

During the~ 1957·1975 interval (FIgUres 8 and
9), lW'O tropical storms OCCJrred. One struck at
Pensacola. Florida. and !he othet hit Pascagoula.
5everaI nurricanes also coruibuled to the erosion
during this period.. Hurricane Betsy, which struck the
louISiana coast In 1965, caused relatively IiItIe
damage 10 buildings and other sttuetuntS in
Mississippi: however, it caused apprec:lable coastal
erosion. In 1969, the center of the most powerflA
nunicane 10 stn"ke the North American contin&nt In
rllCOrded history, Camille, crossed the Mississippi
Coast In 1969 ca1Wng tremendous changes along the
entire mainland coast and barrier islands. Height 01
the storm surge at Point aux Chenes was
appraxlmalltty 10 feet above mean sea level.

Although the area is not Included In Figure 9, the
islands that lay south of Polm aux Chenes in 1957
wele reduced to shoals by 1975. Islets that were In
the north pan 01 Point aux Chenas Bay in 1957 were
greatly reduced and the formerly almost linear
shoreline 01 the north shore became very Irregular
wfth many small embaymenlS. The two IslelS north of
the west tip 01 South Rigolets Island were substamially
diminished. The west portion of South RigolelS Island
was bisected, therebY forming a small Island. The
Islet northeast 01 South Aigolets Island, a remnant 01
the Grana BartUre Islands, was reduced to roughly
one-hall Its 1957 size. The northeast tip 01 South
RigolelS ISland disappeared during this Imerlm.
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Because of the questionable acoJracy 01 the small
aalt navlgallon charts produced in 1978, it is difficult
to determine exactly what changes occurred during
the 1975-1978 period. Chartl produced from a 1975
aellal photograph (FIgure 9) and from the 1978
edition of the small craft navigation chart (Figure 10)
show lew changes In the land muses. The island
that lormed u the ruull of the bisection 01 the west
tip of South AIgoIelS Island during 1957-1975 period
had reconnected. The nortl1wald oriented point on the
nof1heast tip of South Aigolets Island which appears
00 the 1978 c::hart, according 110 th8 1975 aerial
photograc:lh, had disappeared before 1975. Another
IItlTOI" In the 1978 chan Is the~ of islands
which. acc:ordWlQ 10 same earty photooraPh. had ei1her
disappeared rx had been greatly redUced before 1975.
No troPcal stonns Of tImk:anes made Iandlall near
the area during th& penod.

Comparisons 01 charts made for 1978 (r9Jre 10) and
lot 1979 (Figure 11) soppotI the previous statements
regarding !tie Il;lpogtaphy of the area in 1978. FIgUre
11 shows tnat no islands QXlSted SOI.JtIlweSt of South
Aigolets IslarI:l' on November 15, 1979. Oth81 than
South Rigol8ts Island, most 01 what was once Gr.tnd
Batture Island appeared oriy as sho&Is.

COlTlpariSOnS 01 the area of November 15, 1979,
(FIgUre 11) with thai of Apri 9, 1988, (F1QUf8 12)
rweal thai an extrllOfdinary degree of erosion lOOk
place over a J*iod 01 less than five months. The
dimirished :lize of iIlands, islets, and peninsulas and
the d\anges in both the leewan:l and seaw8ld shores
of South Aigolets Island and the north shore of poim
aux Chenes Bay reflect magritude of the 810sive
forces. Hurricane Bob, which made landfall near
Grand Isle, louisiana. which caused a rise in sea level
of aboIJl 3.5 I..t at Point aux Chanes, was
aa:ompanled by considerable wave action. Hurricane
Frederic which made land Iall at Dauphin Island,
Alabama, on september 1., 1979, had sustained
winds of 115 kn and peak winds of 125 kn as the
hurricane made landtall. Frederic was the most
Intense hurr1cane of this century to affect the Mobile,
Alabama· Pascagoula, Mluiuippl, area. The storm
surge, recorded at DaUphin Island at a height 01 11
feet above MSL.. washed over the island carrying with
it much sediment which It deposited as overwash lans
on the (sland's north shore. The evidence clearly
shows that Frederic had a substantial erosive Impact
on Point aux Chenes.

Despite the ellects 01 Hurricane Elena w/llch moved
onshore at Biloxi, Ml56isslppl, on September 2, 1985,
with average maximum winds 01 91 kn and gUllS to



117 kn recorded at Oauphln Island, erosion during the
period 1980-1986 (Figures 12 and 13) were not
dramatic. Shoreline changes In Point aux Chenes Bay
were largely manifested In the loSs of islets and the
reworking of the seaward shore of South Rlgoiets
Island. On september 2, 1985, The canter 01
Humcane Elena moved onshore III Biloxi, Mississippi.
Maximum reported ooastal winds 01 91 kn with gusts
117 kn were recorded III Oauphln Island. Alabama.

Un~ke the previous period, cbing the period 1986
1988 (Figures 13 and 14) erosioo took a heavy toll.
Compatlson of the size and conlIguration of South
Rigolets Island a1 the begjMing and end 01 this period
shows that me Island was racIucad to about two-lhirds
its 1986 size. The shoniline 01 Point aux Chenes Bay
from BOl1h around to SOlJIheast had 8fOded
emnsrvely. Slmilar1y, the land massas contiguous to
Middle Bay and west Grand Bay had also eroded
extensively. Florence, a minimal hurricane thal made
land Id In :IOl.Ilheast Louisiana on 5ep(ember 9, 1988,
caused a .. fl rise in sea IeYeI and generated large
waves that stn..ldt ?om aux Cheoes shores.

Changes In the Iocatioll of the shoreline aiong
transects ptlfp8ndicular to the local shoreline were
measured a1 seven Sltas on Figures 3-13 of Point aux
Chenes tor tna period 1940-1988. Estimated average
amual land lou due 10 coastal erosion using lhese
measurements Is approximately 20 acres per year.

Observed during an aerial survey were a series of five
oftIhofe bars that i*1l!leled the south coast of South
RIgolets Island. The bafS extended roughly ltVea
tourths 01 a mile beyond the Island In both directions.
Although the direction and size of offshore bats
normally change with the seasons. lhese appeared to
be more permanent leatures 01 the bathymetry.

OIscunlon

Twe episodic events brought about the concfrtions
responsible for the accelerated eroslon at Point aux
Chanes. The first event occurred prior to written
hlltory. this flrst eplaodlc event was the change In
the course 01 the Escatawpa River which virtually
eliminated the supply oilluvlal sediments necessary to
oHset losses due to erosion. In the area behind the
then Io~er oHsOOre barrier Island, Dauphin, Point aux
Chenes was protected from the larger waves of the
Gull ot Mexico and storm surges. Erosion was limited
to that caused by the smaller waves and weaker
aments.

The second event, a hurricane botween 1740-1760
bisected the protective barrier. Dauphin ISland:
creating a ne~ Island lrom the iSland's west end. now
known as Petit Bois, and creating a new passage also
named Peth Bois. This breach. which has since
grown In width, allOWed the greater wavu generated
in the Gut! 01 Mexico to eoter MissISsippi Sound and
attack the mainland $horn 01 POInt aux Chenes.

The reworking 01 the delta by waves and O,Irrents from
the time 01 the change In the COUfM of the Esca1awpa
RIver (FIgure 2) resulted in the development 01 the
Grand Batture lalanda. The major axis of the island In
1848 was oriented roughfy l'lOl'1heast-soutt'lwesl (-40".
22()-). This elongated batrler Island protec::ted Poim
aux Chenes from anack by northerfy-dir9d8d waves
generated In the Golf 01 Mexico. Sparse Iraormatlon
indicates that the Island was of low venical I'lIIiel and
vegeta%8d only by brush and grass.

Currents with speeds attai'W1g 1 kMl have been
c:alculated lor and observlld In the shaIJow coastal
waters, In the passages, e.g. South Rlgol81B Bayou,
and at the mouth of the bays. Currents of ltD
magrjlude are abI8 to ellidentty transport mcst
sedments found In the area.

Waves large aoough toO erode and transport sediments
oa::ut year-round. Howw.... it is normally during
Winter when waves generated by strong nonherty
winds and during late summer when strong
9OUthe8Sterty winds produce larger waves !hal the
gl'llalest eroS'Otl OCCUr$.

From 1848 through 1988, lNrty-.lghl tropical storms
and hunic:8tMts either made landlaD a1 Pain! aux
Chenes or passed In such cIosa proximity to the areas
as 10 cause emslon. The erosive force ollatge waves
and surges accompanying hurricanes and tropical
storms were responsible lor dramatic changes In the
lard.

Based on the changes In land muses u determined
from charts and aerial photographs lor the period
1848-1988, the estimated rate 01 erosion is
approximately 20 acrel per year.

The orientation 01 the series 01 offshore bars that
parallel the south shoreline of South Rigolets Island
Indlcales that the predominant wave direction Is 3100

lor the year.

Insight gained from observing coastal erosion at Point
aux Chanes lor several years combined with the
knowledge acaulng from this study has enabled the



authors to develop two scenarios of coastal erosion
processes at Poln! aux Chenes. TIle scenarios are a
'unction 01 two variables: tidal (astronomical and wind
tides) water elevation and sholl'perIod waves.

In the lirst scenario, the water elevation is low on the
tidal plane. I.e. where the watM elevation Is near the
base of the beach scarp. Waves traveling shoreward,
upon 'eeling- bollom, peak, plunge. and break
against the lace 01 the scarp. Over a period 01 time.
this process results in undermining the CMlfIying
marsh. When the concavity reaches the depth where
the weight 01 the overfYlng marsh and substrate can
no Iongef be supported, illalls away in Iarga caJmps.
SUrging breakers have It\e same efIea.

The second scenario OCOJrs When the water elevation
is high on the tidal plane whIc:tl may be due to eithef
spring IlOes Of to sttong winds directed toward the
coast In ltU CUll. when the water level lies at Of

near the lOp 01 the marsh substrate. waves dirllCled
shoreward 'eer bottom abrupcty as they near the
scarp and plunge forward. breaking on top 01 the
marsh substrate. It the &earP I'Ias been undermined
by prior erosion. the undermined ponion may be
broken away In large dumps by the Impact 01 the
waves.

In this laner scenario. sediment laden waters driven
inW1d after impacting the base 01 the marsh, may
flteraly cut away the marsh vegetation • leaving only
stubble tor 10-15 leel Inland from the shoreline.
Beyond this sheared area, lans 01 sediment arelayed
down burying more sah marsh. The tim few inches 01
the surlace 01 the marsh substrate may be removed in
this ease. Narrow channels may also be cut well into
the marsh by the wavllS.

The rapid erosion that has and continues to occur
along the marshy shores at Point aux Chenes Is, in
part, due 10 the nature 01 the sediments forming the
marsh substrate. The substrate, which consists 01
unconsolidated sediments rId1 In decaying plant
material. comalns a large amount oIlmerstitlai water
and is weakened further by the burrows 01 rJdcl!er
crabs and the voids lett by decaying roots and other
organic deposits. Thesa make the substrate
particularly susceptible to erosion.

The destinations of the different sediments eroded
from Point aux Chenes are only partly identified by the
sediment distribution chart (F'lgure 3). The large
clumps of marsh substrate that break away 'rom the
marshy shoreline are rapidly reduced by wave action.
Winnowing and sortIng by wave aetlon separates the

sadimenls inlo ill various components. The lato 01
the sediments dependS upon the length 01 time the
sediments remain In suspension relative to the period
of the prevailing waves. II the lime the sediment
remains In suspension is less than the period of the
wave. the sediment remains Mar shore. II. on the
other hand, the time the sediment remains in
suapenslon Is greater than the wave period then the
sediment is removed from the area and. in some
casu. may be deposited a considerable distance
from the point 01 erosion.

The CC1an1e sands generally remain in the area,
probably moving offshore and onshore with the
.seasonal changes In the wave c*nate. Thi5 material
is often found lonnlng narrow ItripI 01 beach near the
base 01 the marsh scarp. FIner sands may be carried
along shore by Iongshon! and tidal CUfTents or
otIshore by IIde and density drlven currents. Both
c:oarM and h sands are lound wittWl Ihe
embayments. cartied there by lIooO-tJde currents or by
waves errtering the bays. The line slits and clays
which remain in suspIttlP)l'\ longer may be earned
farther me the bays belen they are deposited. but
are more IItely to be earned seaward by ebb-1idaI
"",oms.

Based on the information pres&nted here. the future of
Point aux Chen" Is ra.thef dismal. By 2041. another
1.000 8CffIS will l\ave vanished. Acoompanyiog this
great loss 01 wetlands will be associated lOsses 01
merine "IIshes". mammals. repliles, herptiles. and
birds. The present economic and soc;iaI vaue 01 the
area will be greatly reduced.
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F'1&W"t 1. STUDY AREA (from C. &; G. S.
Can No. 1267. 16111 Ed.ilioo.
JanUll)' 16. 1971).

r'iU"C 3. From dw1 cin:a 1860.
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fliUR 2. From chan
cin:a 1&48.

Fig\n 4. From U.s. C. & G. S. CG3.5t Chan
No. 189, 1896.
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name s. From c:bart circa 1921.

F"~ 7. From aerial pbotogr.lpb of
April 30, 1952.
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Fipre 6. From aerial photoarnpb of
October 27. 1940.

FilluR 8. From chart circa 1957.



F".gurt 9. From aerial pho~ph of
October 20. l.975.

Flzure 11. From aerial phoLOgr.otph of
NO'fember 15. 1979.
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Figure 10. From chart d=a l.978.

Figute l1.. From aerill.l photograph or
April 9, 1980.



Figun 13. From aerial pbotogmpb or
April 23, 1986.

FlgW10 14. From aerial pbotogmpb or
No._ 21. 1988.
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