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PHYSTOGRAPHY :

The major form of topojraphic relief on the flat

limestone platecu of the Prince wdward Peainsula is a direct

result of the intensive zliciction; disruption of drainage;

depression of the ground surface; and denosition of great

thicknesses of ;slucial, ;luciofluvicl and zlacio-lacustrine

sediments in the south and vest sectors of the peninsula.

As interpreted from the mup of re:ional surficial

geology published by the Prince Edward Conservation Authority

in 1968 &nd included in Figure L, the low platecu of limestone

1s overlain by either:

A

& shallow veneer of soils directly over the'bedrock, less
than thirty inches in depth;

lacustrine clay plains of &p roximately two to twenty fcet
in thickness;

a field of drumlins concentrated in the rezion immediately
north and north-cost of Vest Like, approximately twenty to
forty feet «bove the surroundin: landsurface and partialiy
buried by outwash sand; |

Picton lsker, extending from the head of Picton Bay to a
point alout threé-quarters of & mile eust of esnt Lake,
with a maxiumum clevaltion of fifty feet, also purtially
buried ly ovcrlapping.Sgnds;

a larze complex of hog and narsh running west-south-west
of Lake Consecon, with numerous unince;reted rivers paral-
lelinz this trend; and

a large sand ploin extendin: in o fan shape {rom Picton



- =16

to the Lust and ‘est Lakes area, and thence under Lake Ontario,

partially burying previous jlacial landlforns.

The most outstandin: picture the physiogsraphy mep presents
is one of a lar ;e oulwash fan extendin; wvest-southwest across Lhe

Prince Bdward Peninsula, partially flooded to form CLWO estuaries.

The direction of 1ce movement, determnined from the orientation
of drumlins in the region, is from about seventy de:i:rces east of

north. The sand plain enclosing che drumlins &nd the Ficton wsker,

and even the co [icuracion of prescnt-day .Jest «nd Last Lakes,
closely parallels this direction of ice moveuent, forming a
triangular wedge opening southwestward into the Lake Ontario Basin.

Excellent cvidence ior .lLiciolacustrine encroachuent and reworking

has been determined from the esker and drumlinocis material, as well

as throuzh drillingz and offshore sampling. Jithin ./est Luke, strong

drumlins awnpear in the iorm of Garrett and Tuibs Islands, with
23! )

several subsurface topo;raphic highs aligned with the other topo-

graphic rexturcs (Hobson and ilirynech). It is_therefore evident

thet the list direcction of ice flow was the controllinz factor in

the orientation and confizuration of toposraphic features in the

Prince REdwird [e:ion. Only relatively minor features have resulted

from the subsequent redeposition of the -lagéial sands in Glacial

Lake Iroquois/Frontenac or the later Lo:ke Ontario.
Within the immediate study arca, one of these later [eatures

is the Wellinston baymouth bar itself. This baymouth bar consti-

sutes a narrow strip of emergent sand deposits, approximetely five
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miles long and tot:illinzg two square niles. It is & few hundred

ifeet wide near Wellington wnd widens to threce-quarters of a mile

at its southern end.

The northern sector of the bur has minimal relief, with the
castern shoreline low and swampy, sloping upward to a slightly
hi: her centfal aread (Fizure 5). It is composed mainly of a
mixture of sandy ecrth and small limestone pebbles, covered by
coarse zrisses and a few small trées. Proceedin_: southward along

the bar, small and scattered accumulations of wind-drifted sand,

overing a few hundred square feet each and increasing from a few
eet high on the west shore of Lake Ontario, to ten feet on the
asterly West Lake shore; are transitional to rclatively continu-
vus, partially vegetated dune fields. Greduclly, at about the
 id~point of the bar, the dunes appecr to bifurcate into two sep-
ératé areas - moderavely sized dunes of the centruel ¢reca on the Lake
Ontario shoreline; with occasional blow-outs, jrading into a much
higher dune ridge on the lest Like shore.

The soutuern third of th: bar has the most striking toporaphy,
in the form of a r latively narrow foredune rid:e above the Luke
Ontario beach, with a wide and swampy pan arec separacving the massive
higzh-dune pileups to the ceast, on the shores of iest Lzke and even
Just beyond the southern limits of the bar. Lar:e wind dr&ﬁs,
relatively coi.tinuous duﬁe rid;es across the bar in some instances,
blowouts, exhumed puleosols «nd exrosed cedir trunks =11 attest td
past migration of larzse sand hills. HoweVer, it is worthy of consid-
eration that there does not @ pear to le any interconnection between
the presently fornins foredunc ridge and the relict hi -h-dune system,
with little ecvidence of s:nd mizration ccross bhe sSvalpy pan area in

the southe.n sector of the baymouth tar. .ith the mojor rise in lake
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levels this seuson ($pring, 1973), the foredune ridge
resembles more an offshore barrier island system, quite

distinct from the piled-up duncs bordering West Lake.

DRAINAGE:

The major druinase system is to the southwest, in
response to the zentle sout-westward dip of the bedrock,
mersing with the waters of Lake Ontario at an elevation
of 246 feet above sea level (thoush lake level for 1973
has advanced far upuard of this averaze elevation). ‘Twenty-

three-inile lonz Consécon Creek is the typical example,
draining 73.4 squure miles, with a stream'gra ient of
thirtecn fect per mile. A number of streums Ilowingz south-
west and parallel to Consecon Creek enter West and Rast lakes.
The intermittent nature of these strcams, with peak flow
limited to periods following heavy precipitetion and snow-
melt, has been attributced to the shallow depth of soil over
the bedrock topo ;raphy. This thin vencer allows rapid run-
off, seepuje into vedrock and only a low soil-moisbure capa-
city. One of the most serious problems in the Prince Edward
Rerion at present, 1is the shorte e of steady water supply,
and the inturmittent nature of the numerous, short, uninteg-
rated streams which drain the ed:es of the platecu.

The nature of the drcinuje system huas a divect bearing
on the amount and rate of sedimen. supply to the luke shore.
The low streuam greadient ., recl tively short stream len;th,
and intermittent flow would tend Lo minimize the carrring

capucity of the stireams which 1rlow into WJest end cgast 1lukes.,
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it the present time, thererore, the fluvial sediment supply
from the lindward side apneurs to Le minimal.

This present-day coniijuration of the draingje system
may be interpreted {rom the physio ;raphic nmup as Leing
totally relict. The extensive sand plain, which fans south-
west from Picton Lo Jest and Bast 1. kes and contuins & nine-
mile-lon;z, parctially-reworked eskcer ¢nd numerous south-
westerly oriented drumlins, exemnlifies ¢ jlacial outwash
plain. The Picton wssker, which recches almost into the head
of West Lake, miy Le interpreted as the result of a glacio-
fluvial stream flowingz into an overdeepened estuary, as the
islacicl meltwaters ner.sed with glacial Leke Iroquois or
Frontenac. [t tollovs, therervie, cthat & propably late glicial
source ror the oirshore and baymouth-oner sands, in the vieinity
of Vellinjton and Livtle Sandy btay are the outwash sands
derived .rom the north-east, duriny the 1inal sta jes o recess-

ion o1 the Last glaciers.

CLIMATL:

Climatological factors have played a dominunt roie in the
orijsinul eneraition ot the baym-uth var, and in the evoiution
and oriencation of the dune systems throuzh the influenées of
preveiling winds. With respect co cenperature, the ice-cover
on the Lake uncariov shore and the treezinz ovi the dune sur-
faces tend to minimize any movement ol the sénd, for up to
halt the yecur. The reiatively cbuniant precipitation in the
rrince ndwerd aesion also concrouls the entire nature ot che

dunes, cthrou:h weuvtin; and vegetction stawviiizacion. The
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resultaent Wind-uvl'dnsporv.d depusSies LIe ciniraccerisctic oi
a temperate, fairly humid climate; totally divorced from
barren, desevt-type dunes.

Climatic wind records (Table 2), published by the Cana-
dian Department of Transport, indiccle that tLhe dominant
wind direction for lMain Duck Islund (the closest st: tion to
Sandbinks Provincicl Perk) is from the west in the sprinz,
south-west in tne ewrly Summer, ant goucth in the fall.

Kingston, which is roujhly sixty miles vo the ec.st, 1s affected
by winds from the west in the sprin;, south anl southwesL in
the summer and fall, and dominantly soush-west in the winter
months. The prevailing wind direction, therecfore, appears

to be from the south-west. The actual dune orientation scems
to have been contiolled to a larce extent by the prevailing
southwesterlies. In addition, these winds would have a
considercble influence on surifcce currents and lon:shore
transport.

o comparison of precipitation d.ta (Table 3), taken from
the Prince wmdward Conservation Authority lkeport for the Water
Year 1965-56 shows an arnual tobal in the ‘anse of thirty inches,
with a moximum for the Picton-Bloonfiecld are:q © ocecurring
fall and with minima generally in the sprin: and Summef months.
This teble on compar: tive precipitations lists data for Picton,
Bloomiield «nd Kingzston. r‘he relutively cven distribution wnd
abundance o: precipitation in the cres of Lhe vellinston bay-
mouth bor indiciiLos a teupercue, humnid climate allecein: dune
development <nd/or stubilization.

i'he freeze-thaw cycle of the southe: shern Lntario clinate

has a pronounced influence on dune shepe end invernal structure
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HISTORICAL COHNUIDLRATIONS

Following the "Trail of the Black Walnut'", the quaker
soriculturist mijsrated to the Prince sdwerd liejilon in the
mid ninetcenth cnetury. Lquotin: the presence of black
walnut and limey soils with the mild and fertile Carolinian
Forest zone, these early settlers hod no conception of the
-hinness of the soil cover on whit was then a fertile, forested
and stable ldndscape on the baymouth Lar on the south-wect
shores of the Prince Idward .eninsula. the cedor and mixed
hardwoodé were harvested for timber, cattle szrazed frecely on
the cleared land, cert trails cut along the bar.

Detween 1852 and 1881, thc sand bezan to drift, according
to i.ll. Kichardson, local historian (Fiure 6). The sand dune
hills, &ssumed by most previous authors to have been coifined
close to the shore of Lake Outario, dominantly in the southern
part of the bar, bejan to move across the bur towards the north
and eastern bounderies. The mi ;ratin; s¢nd covered acres of

forest on the bur, extended the shores of .est Lake,'piled up

)
into the high dune system of today, and trans;ressed onto the
farm lands to the north and east. etwecen 1381 and 1922 the old
road wes abandoned twice as the sand steadily encroached. The
old Ever;reen lotel was pulled down, other small buildinss

were wbandoned and [ermers deserted some of their fields which
lay in the path of the sand movement. ‘The migration of the

dunes wes relatively slow from 1841 to 1u22, «s truced by .he
shift in the position of the road (Fi:ure 6), but by the time the

sands had moved past the barrier of dense cedar at the southern
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RECORD OF THE SAND ADVANCE
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boundary of the .ellin:ton ber, the local f rmers appealed
to the governmuaent ior . id.

After severul unsuccessful attempts «t reforestation
by the local furmers, the Department of Lunds and forests
commenced an extensive and effective pluntation projrai:, in
1921. Hundreds of lo:«ds of brush and spoiled hay were
spread over the open sand in the _outherm.iost part of the
bar; birrier fences were erected to trap the sunds; elm
and cottonwoods were planted. Since that time, a multitude
of hardwoods and conifers were introduced to bind the soil,
includiny Scotch pine, poplar, black locust, maple and spruce.

Thouzh there still remained winor scouring, malformetions
of some of the transplants, and problems with natural regenera-
tion, the pro ;ram curried out Ly the Sandbanks Porestry Station

lantations not only succeeded

L

was essentially successful. The

in preventin: the drift of sand onto adjacent cropland, but

Q

also "minimized the eflfect of blowin:; sé¢nd on ar.as ¢lon: the
Jest Lake shoreline to che lee of the lunes" (Prince wdward
Region Conservation Report, 1.68). oodward (1949) supported
the success of the prosram in his report that the sout.ern-

most sand dunes hid been essentially stabilized by the middle

of the twentie.h cen.uly.

At the presenc time, the controversial sand quarry, operdted

by the Lake Uncario Cencnt Company until ..u;ust, 1972 when the

Pits and Quarries Act was brouht into efiect against it, is
the centre for discussion of the nature of sand movement on Lhe

Wellin ton baymouth bar. T"his paper is an at.empc Lo provide

a basis of factual informatrion from which to evolve a solution
[N N S ) o o

as to the recolo,lic ffuoure of Ll o massive excavation in ‘the
Ao cne fJce Y ’ .

hi ‘h-1lnano avatenr
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Plate 6 - he sand quarry, excavated by the Lake Ontario
. Cement Company, as viewed from the remaining

hish dunes on the south-ecastern shore of
west Lake.

Plate 7 - A view of the reforested area adjacent to the
excavated crca, with a part of the plantation
sutfering possibie wind eddy .id scouring eifects

Flate 8 - ‘'he oversteepened wall of vhe quarry, with evidence
of slumping
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heights ransin: {row over one thousind to approximately
fifty feet above luke level, perspective and excellent
oblique photo ijraphs wverc obtained. ‘'hese were correlcted

to the vertical covers e available irom a previous survey
flown in the fall of 1972, for Dr. li.li. Titzpatrick (Queen's

University).

Followup and Seusonal Observations:

The study area wus re-visiced to observe bolh winter
and spring conditions.

In the winter survey, special note we.s taken of any
movement of sand, Due to freezing of moisture within the
dunes, the frouen surfuaces of the dunes Chenselves, and the
ice and snow-covered beach of Lake Cntorio, any new sand
supply appeared to be cut off during; the winter mnonths.

As little or no blown sand wes visible on the frozen pan
area, movement of sand from the foredune sytem to the high
dunes borderin; ..est L:ke appeared to ie minimal.

Sprinz observations consisted of a final ficld excmina-
tion of both the Wellington and Outlet baynouch bars. Due to
the extraordinarily high levels of the lower Great Lakes, the
confizuration of the .ellinston baymou:ch bar was markedly
altered. With the pan area between the foredune and high-
dune systems flooded to a depth of over two,fcet in deeper
spots; the foredune system was isolated in the southern
sector oi the bar, resembling a barrier island—type feature.
The sund pit wes also flooded, producing @ shallow lake of

several acres connectad to Jest Lake. ‘The only :sround above
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GLULOGICAL RECONSIRUC TUN )
O THE WELLINGLOW BAYMOUTH BaR

PLEISTOCENE HISTORY:

The Quaternary history, as it affected the land mass
of the Prince Edward Region, has been discussed in the chap-
ter on physiography. However, «s the Pleistocene influehces
played such a prominent role in the initial shaping of the
Wellington baymouth bar, the Quaternary history of the
Ontario basin and control of sediment supply to the present
south-western porcion of the Prince Edward Region will be
briefly discussed.

Hough (1958) provides the most concise interpretation
of the Lake Ontario Basin, based on an earlier summary by
Fairchild. 1In addition, Leverett and Taylor (1915), Stewart
(1958), and Chepman and Putnam (1966) have'reviewed the
Quaternary history of the Great Lakes, to some extent.

In brief, all of the ecarly lake stages, before the
Iroquois, were considered to be narrow, ice-margin lakes.

In Cary time, the glacial ice complecely‘filled the Ontario
basin, retreating in the Cary-Fort Huron Interval. As
drainaze to the ecst was then possible, a low-water stape
ensued, during which the exposed zlacial till and sandy
outwash plains were open to the wind. Due to consideraule
upwarp duringz this temporary retreal of the ice in the Cary-
Port Huron interval, the Syr«cuse, New York outlet of theA
Vanuxenm I suvaje was uplifted, jenerating another period

of hi:h water.

Ihe next s.ie of wastage and rising water is assigned
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to the T'wo Crecks Interval. Boon (1°70) considered the
Picton isker wes generated during this period, ap,roximately
\11,600 yeaers before Che presenl ™ "This . wedegssional *SOH s
with associated meluwuiter outwash plains, resulted in the
Valders LMcximum (Figure 3.4). The rising water levels in the
Untario Basin were once arain a result of the vlockage of
eastern outlets; this time by the ice margin marked by
the Dummer lMoraine. (Figure 34) Glacial Lake iJarren existed
along the southern extent of the Unturio Lasin, with drainage
west inio Lake wprie.

within one hundred yecars the ice .ron retrecated from the
Valders maximum, with a channel south-ﬁest of’ Syracuse per-
mi.ting dr&ainage of the Untario Basin to the Level of Lake
Vermont during the Fort Ann Lacustrine rhase. 4t this time,
a continuance ol meltwater sand and gravel wis washed into
the lake, witlh the codrser 1raction wvein;; depusited near
vhe shore of that time and the finer sand curried farther into
the lake basin. The ice margin retreated still rarcher,
drainage vecame possiisle through the eastern outlet, and
early Lake Iroqois cume into existence. As another outlet
was opened along the margin of retreating ice, at Covey Hill,
New York, Lake Frontenic or the last manifestacions of (Glacial
Lake 1roQois came into being. '~Bhese latier stages Had a very
stron; influence on the distrivution of sediment distri!ution
in. the Prince piward Hezlon,

By Ll U e e approxiyately, &fore the present, the
early stages of Lake Unturio existaed as about half its present

extent, Jiith Chesrewerked cracial till an outwiash exposed
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once «gain, « broud strip of bLowin; sand perallel to
the prcesumed prevoeallin: westerlics evolved, on the south
and north marsins of che On.terio Basin. The relict sand
dunes along the nor.h shore, at rresqu'ile, bPrince idward
County, alons the souch shore tetween Uswezo and stony
Point, New York, as well as smaller suonersed aymouth bars
along the south-eastern shore toww.rids Rochesicr, are correl-
ative with this period of low water,

wiivh the 1inal retrect of the wisconsin lce to the
north-east and the opering of drainage via the St. Lawrence,
Lake Untdrio was formed, &oout 11,000 yecrs B.P. (Karrow,
1961). Since ihat ti.ie, the 1inal stazes of meltweter caused
the shoreline "o migrace towurds the present level, with
che most active oloun sands and dunes «dvancing and collecting
4s sand -deposits alongrthe shoreline of vhu. bime. Coleman
(1937) reported frazuientary wveaches with dune depousits
associated with the more recent jlacial iake level stajes,
supporuing chis assumption. with the efrects o1 isostatic
repound of the Sc. Lawrence River valley, @ concinuous

deepening of the lLake Uncario rasin to the present day, along

with a strong tilting to the norcth-cast of the lroquois Beach.
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FORMATION OF THE QU /ASH PLATH:

During one period when the ice sheet reached its last
maximum aavance Iront, the Dummer verminal poraine of the
Vald rs HMaximun, at Appr..ilnately 11,600 yeurs vetore the
presenc, rorued (FFigure 35).  oucwash spread away from the
front in iroad, complex Woposivs, with the glacial debris
Lrausporced b, wnd deposited rrom Lraided screwms. his
outwash generarly tformed a Lroad, low ran-shaped body,
such as the rrince sdwurd sond plaln, ana ey have gradu-
ally oLuilt up vo consideraole chiciinesses cvove the gzlac-
lally-scoured landscape. ‘'he wedge o1 ;lacial deposics
on what is now che souch-west shores of che rrince mdward
rFeninsula are seventy-five feec in cvVerege LhiCKneSS
(Houson wnd wirynech, in press). ‘he ricton ssker wes
also a manitesva ion of cthis period or anlation, iorming
as an enzlacial melcwu.er stream 1lowin: wichin che
receding ice fron oi che post—-rwo Crecks in.erval (Loon,
1970).

From the map of the buthymetry of west Leke and
the ofishore (Fijure 35), .ie sheilving nature of tche
arca orrshore irom the weidinguon baymeuth var iy ve seen,
with the influeunce of toposraphic hi:hs such as the drumlin:
ref'lected as su mrine ridges flenked by slishtly decper
areus. Jest Lake, on the other hand, is much shallower
and displuays a sinmilar arranzement of ertersent. hishs
and submerged basins.  Therefore, it may ve assuned that
vWest Lake 1s co-extensive with of'shore .cllin ;ton Ray,

with the en.ire arew enclosed in the Prince Edward outwash

sand plain.
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sand and gravel, built up to just above loke level on
slaical uvill and cluy deposits, and sustained and enlar sed
by projressive, vigorous lon ;shore drift by the prevailing
winds from the west. The dynamic model of a baymouth bar,
determined from sbtream table experiuents, su;jests that
development occurs in a shellow bay opening onlo & shallow
offshore 'shelf! and flanked by resiscant headlands, by

pro ressive :rowth of a spit. ave motion 1s almost normal
to the shoreline, producing simultuneous routh frou toth
sides.

In the cuse of the dellington baymouth bar, a slightly
oblique an;le of oncouin; wave motion resulted 1n the ditftfer-
entially greater accuaulation of Sediment in the southern
sector of the bur, towards Owen foint. ‘rhe statistical anal-
ysis of the scnds in the southern portion of the bur indicates
rapid deposition of beach sediments in what is now ULhe broad
pan arez .etween vhe hih-dune and foredune systems. Jhese
statisiical paramecers could well indicace & period of increased
sediment supply due .0 the disruption of the stabilized land
surface by the early setilers in the mid-nineteenth century.
Through washing of sand into the lake edge by the agent of
stream flow and subsequent movement. by lon’shore drift eust-
wards along the var, a new jeometric iorm of the vwellin:ton
Laymouth bar zradually evolved. Due to the effeciive termina-
tion of longshore drift by Owen Point, & ie:rock ridje adja-
cent to deep wcter, preferencial accumulacion of sediments
on the sou.h and western shore of the bar resulted in a
rapidly prograding shoreline, in an arced sweep. Upon deple-

tion of the sunl supply due to relacvive re-sta.ilivecion of he
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land surface, migration of sand toward the Jesl Lake
shores, possiible increase in lake level limiting sedi-
men. supply, or a variety of o .her tuccors which would
restricit cthe source of sand available Lo ihe lon:;shore
drift, the presen. s.avilized beach wi h associated
foredune ridge developed. Anomalies such as the isolated,
steeply sloping and outsized dune anchored Ly vejetation
on the pan flat (visible in Pluate 33) or the mossive pile-
up of sand into a vegetated, peaked dune pile in the ex-
treme southern bLoundary area of the baymouch bar appear to
ve sta.ilized remnants of the period of sand migration and
disequilibrium; the first dune a relict of the previous
topography, anchored by vesetation and the latter, freak
dune influencéd by the prevailing westerly winds in the
area (west-souih-wesc).

Therefore, the wellinston raymouth iLar appears to be
the polyzenetic product of isostatic upworning of an ice-
deepened river mouth, primary glaéial-outuash deposition
of a shallow offshore 'shelf'  and onshore winds jenerating
the development of a spit from the heuadlands at Wellin-=:ton
by a vigorous lonzshore drift from the west. ‘his driftc
transports reworked zlicial sediments along the Lake Onbtario
shoreline of tLhe vellin ton baymouth bar. with the relatively
recent disrupcive inl'luences of the surface equililrium by
the early farmers, the eroded sand ap arently contributed
to the present arc-like extension of' the souch-west portion

of the bar, resulting in the liturcation of the dune systems.
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LVOLULYION OF r'His DUNL SYSTiIS:

With a sinzle, wacer-liid beach plain as a base,
»wind—blown sunds, propagated by the previiling west-south-
wescerly winds of the area, sradually clevated the area
lmmediacely wechind che Leuch area into a ieach ridze.

Due to vhe intrlucnces of vegetation, .hese snall fore-
dunes assumed a hummaocky churaccer, and cherefore may be
referred to a«s a foredune chain. ihe prosradin:; shore,
sustained by sediments tronsvorted vy longsshore drift,

and by the succession of subayueous transverse sand dunes
forming the series of sand bars off'shore, influenced the
full iforce of the oncoming waves and winds. = relatively
linear shoreline developed perpendiculer to the full force
of the waves, while in the more protected lce of the baymouth
bar, a scalloped shoreline developed, ‘ue to washover
channels, blow-outs, and slumps.

Downwind from the aeolian blow-outs in the foredune
chain, blow-out fans developed. Gradually, fields of bare
dunes developed, migrating across the narrow reach of the
baymouth bar until checked by vegetation. The propagation
ahd movement of _he dunes continued until the sediment
supply was eventually limited; by depletion of the original
sand source due rising lake levels or a limitaction on the
availa ility; by vegetation stabilizing the topojraphy;
and by leevard arcas acting as sediment traps. Lventually,
the Wellinjston baymouth bar assumed a heavily vejgetated,

hummocky ~errain, proiably closely paralleling the present-

day topo raphy of Gutlet baymouth bar,
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King (1966) sujgests tiiat "In many cases where the
supply of sand is not too sreat, the coastal dunes are
limited to fairly simple foredunes. These nmeinly form low
ridges parallel to the shore, indicating that their source
of sand is from the beach, and that their stabilization by
vegetation is so rapid that the sand cannoi travel far in-
land". rhe coastal dunes of the Wellington Laymouth bar
appear to follow this patiern. As they are typical of a
humid and temperate, coastal lacustrine environment, vezeta-
tion would play a considerable role in their morphozenesis.
Their source of sand does indeed appear to ue from the Lake
Ontario beach and hence, the evolution of the complex dune
systems on the Wellinzton Laymouth bar must be accounted for
through other geologzical events.,

The de-stabilization of the land surface due to a
removal of ve:zetation with a resultant release of sand down
to the lakeshore by streamflow appears to be the major
controlling factor in the recent history of the baymouth bar
of this study. With the clecring of the natural forests by
the Quaker settlers, brezking of the thin soil cover by
cart wheels, and Cultivation of the sandy soil, the lénd-
surfuce equilibrium was inicvially disrupted. A possible
forest fire may well have produced an irrepairable imbalance
in the land surface. TI'he exposure of expanses of fine grained,
well-sorted sands to the wind provided an abundant supply of
sand to stimulate and allow partial migration of the dunes across

the bar. In addicion, iLoth the seasonal shift in winds and
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the effects of streum flow would add sand to the eastward
longshore drift, thereby causing an accumulation of the
transported sund in the south-uest area of the shoreline,
due to the effects of Owen Point, and-resultinz in the
proprading beach plain now rcpresented as the pan zone.
Upon stabilization of the sediment supply, a new foredune
ridge formed. In this rnanncr, t..e massive, hizh-dune system
in the southern sector of the bar was effectively separated
from the more recent foredune ridze, by the shallow and
flat pan area.

The dune systems. on"the Wellington baymouth bar are the
complex end result of a viriety of genetic factors. From
the occasional wind drift of the northern sector of the bar,
throuszh to the stretch of moderately-sized dunes interspersed
with occasional blow-outs in the central area, io the distinctly
sepurated, relict, hish-dune system ¢ ruptly grading into the
swampy fan area bounded by the presen:cly forwming foredune ridge
on the Lake OUntario shore of the southern sector of the Lar, .
the Wellington baymouth bar dunes have assumed a reflection
of their geological history. Through an environmental analysis
of the statisticul paramectere iadicating the energy conditions
of transportation and deposition, the succession of posc-
Pleistocene environmcntal conditions affecting the iuellin-ton

paymouth bar hes been traced.
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