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PLEI 8TOCENE DEPOSI TS i\.ND BEACHES OF ORILLIA Nif•P -J~REA , ONTARIC 

INTRODUCTICN 

GENBHAL STATEMENT 

The object of thi s r eport i s to pres ent t he r esults of a n 
investi gation of the Pl eist ocene d eposits and b ea ches in Orillia 
map- area , Ontario. The dir ect e conomic importanc e of thes e d eposits 
is Hmi ted to t he ir. us e in the construct i on o f roa d s , buildip.gs) 
dams, tunne l s , and drainage and irriga tion ca~ l s~ or . i n other 
engineering projects. Indirectly any Pleistocene depos it s a re of 
the utln.ost importance i n agricultur e, and in the supply of 
groundwa t e r e ssential to both rural and urban set t l ement. Fi na lly, 
i ·c should , perhaps , not ·:~ -:; forgo tten that wea thering a nd e r o sion · 
begin in the se deposits, and it i s ther e t hat the study of ' 
sed i ment.a tion norma lly begins. · 

This r epo:::- t covers t he wor k undertaken by the writer 
dur ing the field season of 1945. Acknqwl edgment i s h er eby !!lade of 
the valua b l e guidance a nd assistanc e so fr ee l y g i ven by J. F . Ca l ey 
of the Geological Survey . and to Me s srs. Kos t ener a nd l.lf .J. K. Dickson , 
who faithfully ca rri ed out thefr t asks as fi e ld a-s sistant s. 

LCCA TION AND f.,.REA 

Orillia map- a r ea lies 85 miles north of Toronto between 
. 0 0 0 

l a titudes 44°30 1 and 44 4 5' and between l ong itudes 79 151 and 79 30 1 • I~ 
i nc ludes t hose pa rts of Simco e and Onta ri o countie s tha t extend f rom Lake 
Simcoe to the north_ end of Lake Couch ichi n g , and from Bas s Lake to 3{" miles 
east of Uptergrove s-Ca tion, The map- a r ea c ompri ses 215 s·quar.e mil e s, 
of which approxim~te ly one- third is wa t e:::- . 

PREVIOUS WORK 

Mr, W, A . Johnston spent the. summe r _s fr om 1910 t o 1914 for 
the Geological Survey in mappi ng the Ple i stocene d epo sits of a district 
of which Orillia map- a r ea fo~ms a part . However, this wor k was not 
publi shed , and no deta iled a c counts a r e ava ilab l e , a lthough mention 
of some of the gla. cio.l features of the district has appea r ed in 
sever a l mor e genera l r eports. · · 

OUTLI NE OF FIELD WORK · 

Fie l d wor k was conc er ned ma inly with three problems : 
Pleistocene geology, groundwa t er sur vey , a nd b each e1 eva tions • . In 
mappin g t h e geolo gy a. few days wer e first spent in r evi ewing 
Johnston 1 s wo::-k: in order t o t ake advant age of his wide experience . 
Lat er his maps we r e used for c ompa ri son with what had b een r e_-mapped, 
and , i n gen er a l, f ew discrepancies wer e found . Unfortuna tely. h is 
interpr eJGci tion of some of t he f eature s c ould only be assume.d as the 
1ntes wer e not ava i l a bl e . The map a ccompanying t h is r eport shows 
the gl ac i al mate.ria l and topogr aphica l f eatures . The mat eria l wa s 
r..~ lass ified mainl y f r cm natura J. and a r t ificia l exposures such as 
those of shor e cl j ffs, r avines , road cut s , r ai l way cuts, and we lls, 
wherever thes e we r e avai l able, but such excavat ions we r e not 
numerous , and most of the information was obtained from ho l e s 
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dug to a depth of 3 or 4 feet. 

iL survey of abandoned shorelines was made with the hope 
that mor e light would be thrown on the history of glacial Lake 
Al gonquin . The se hopes wer e partly r ea lized." but more detailed 
work in other ar eas will b e ne ce ssary in orde r to solve this 
inter esting and co~plicated problem . Work on g~oundwat e r supply 
was not complet ed , and published r e sults await; further fi e ld 
inve stigations. 

PHYSICAL FEATURES 

G-ENERAL ACCOUNT 

The northern part of Orillia map-area lies at the southern · 
margin of the Pre cambrian rocks of the Canadian Shie ld . . During Ple istocene 
time glo.ciers scoured this granitic t err ain, l eaving numerous outcrops and, 
between them, depre. ssions fill ed with gl aci al and l a.cust rine materia l. 
South of this borde r t he. ar ea i s l arge ly underlain by Ordovician rocks or 
by glacial and la.custrine deposits of Pleistocene age . Near the bord er the 
Palaeozoic strat a are exposed , or are thinly veneered with a till she~t , 
but t he drift thickens r api dly to the south , part icularly on the. we st side 
of Lake Couchiching. 

Contr a sting types of topography oc cur in this ar ea. In the north 
ar e lowlands where bedrock outcrops a.r e common and l a.custrine or glacial 
deposits a.r e thi n .. The only r e lief offer ed is by the innumerable roches 
moutonnees of the Precambri an and the lime stone scarps of the Palaeo zoic. 
This pa.rt of the o.r e a i s quite unproductive·. On the east side of Lake 
Couchiching a.re 1owla.nds with drift of mode r at e thickne ss, where numerous 
drumlins break the otherwise monotonous flatne ss. La custrine depos its 
occur in the swa.lcs between the drumlins . On the west side of Lake 
Couchichi ng t he l and shows greater r e lief. Here the l acia l depos its a.re 
thick, and the irregular natur e of the country ha s been furthe r emphasized 
by wave a ction of glacial Lake Algonquin. A few drumlins occur in the 
lower areas be low.the Lake Algonquin shoreline . A striking featur e is the 
h~ight of l and , which in the h i gher stages of Lake Al gonquin existed as an 
island. It i s hor e called the Ardtrea Island, and is s i hmted 6 miles 
n orth of Orillia.. 

RELIEF 

The hi ghest part of the map-area i s i n the southwest corner, 
where the irregular hills of kame deposits attain an e levation of 1,060 feet 
ab ove sea-leve l. The lowe st pa.rt is in -~he broad glacial va.l],ey west of 
Ardtrea Island , where the a ltitude i s ::nly 670 f eet above sea-level. Lake 
Couchiching has an e levation of 718 f eet. Most ~f the relief occurs in 
glacia l deposits , and is the d irect r esult of gl acial action or of wave 
ero sion . The shorelines of the d i ffe r ent l eve l s of Lake Algonquin ar e 
marked by features varying from gently sloping beaches to 80-foot bluffs. 
Those of the present l akes ar e low, nowher e rising more than 25 feet above 
water. Valleys of pre sent streams ar e nar row, and ctowncutting ha s been 
excess i ve only in their higher r eache s . On the east side of Lake Couchiching 
the gene r a l alt itude of the flat lowlands i s bet ween 720 and 730 feet, but 
numer ous drumlins rise 20 to 40. feet hi gher . The ar ea uncerla in by 
Pre ca.mbria.n rocks is rough, but the relie f i s low and i s li roken only by 
the innumer able roche s moutonnee s, which rise from a few f ee t to 40 feet 
above the depos its of sand· and till in the depr es si_ons . Palae ozoic out
cr ops a r e. low and flat -lying, and exhibit no r e lie f exce pt where the ice 
has l eft scarps from 2 to 20 f eet high. 

DRAIN/,.GE 

Rivers a.r e not nume rous i n Orillia map- ar ea . · Blac k River is 
the l ar gest st r eam and · flows bet ween · low roc k banks through tho Preca.mbrian 
rocks to the north and ea st of Lake Couchichi ng. The r iver is still in a 
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youthful stage, a:s :evidenc ed by ~he _r:.~pi,ds. ' ari. ci. f a ll s tha t occur b e tween 
s l ow , sluggish stretches • . The wat er H blac~ ip contrast with the gr een 
wa t er of Sever n Ri ver; '. which it. j o l.n ·s a bove Wa sha go . The s e·cond l a r gest 
str eam is North Ri ver, whiCh forms t he outi et of Baps La ke ; sevori:i.l spring
fed tributa ries dr a in the: a r ea northw.es t of Orilli~ , but oxhi b:i.t only slight 
e~idenc e of str e~m er osion .· North Riv~r has the appear anc e of a youthful 
str e'lm only in the upper 3 or 4 miles , where rapids , falls , a:nd d eep , narrow 
gul li e s ma rk it s c our se ; for .mo.st of .. i.ts - l e.n gth i n this a r eli\. the stream 
appoars m ture , as it meanne r s between l ow banks in a broa d, f l at, glacial 
val l ey . Southwest of Or illia a r e thr ee short str eams ori ginati ng in the bay 
r egions of Lake Al gonquin, Downcutting is exc es sive · only wher e these str eams 
have cro ssed the gr ave l bars ' a t . t J:ie bay mouths . The ar ea east of Lake 
Couchiching is draine d by intermit~ent str eams only, and t he nearly l eve l 
swe.ils between the drumlins a r e a lmost entire ly untr enched . The l akes in 
the .map-a r ea, in ·order of size , a r e Simco e , Couc hich ing , Ba s s , · St • . John , Mud, 
and St • Geor ge . 

ORI GIN OF PHYS I CAL 'FEATURES 

The r egi on a r ound Ori.llia has stood above sea-level fo r a long 
period. The ls.test known marine sediments .. tha t outcrop , -in the ~r ea a r e 
t he Bl a ck Ri ver limestones of i:n id-Ordov ician age • . If Silurian or Devonian 
s eas i nvaded t he r egion er osi?n has r emo';Ted ~ ll tra c es of the sed.iments. 
Outcrops of t he Palaeo zoic rocks a r e flat-ly i ng, .and well r e c or ds i nd ica te 
that t he bedr ock shov s ver y 1i tt l e irregula rity b .eneath the ·drift. The ·. 
Fr ecambrian a r ea· may have b een mor e rv.gged , f or the .. ice r emoved some materia l 
in forming the r oches mout onnees and fill ed in th~: depr essi ons with d ebris. 
The t opography :of t he'Pa l aeozo ic a r eas probab ly · suffg r ed very litt l e change , 
as these a r eas a r ·e underlain ·by f'la t-lying. r ocks and. henc e cou l d offe r but 
litt l e r es i stanc e t o ·the .movement of the ic ~ . The sca r ps suggest ·tha t 
quar rying was the ma in method of e.r ,os i on. 

In the 10111t11.and a r eas outcrop~. a r e p l entiful a nd t he drift thiri. 
Such a r eas wer e developed · o~ a pre -Gla ci~ l l a nd 5urfa c e , and owe the ir 
ex istenc e mainl y t o: the" l a d / or' gl a c1a l depos ition. · I n contra st, the · 
highl 'lnds a r e fo r med of gl a cia l depos'its, and h enc e a r e of gl a c ia l origin, 
modif i ed in pl~ c es by water e r osion and deposition . Approximate l y four-fifths 
of the l and surfac e was covered by the . wa t e r s . 0f Lake Al gonquin. As a r e sult 
l a cus-trine deposits · obscure some of the g l a cia l . f eatures a nd wav~ : a ction has 
mod i f: i ed other s. ·· All of the drumlin s occur in low e, r eas , and were below the 
l eve l of Lake Al gonquin. During t he subsidenc e .. of. the g l a cia l l ake the only 
modifica tion 1/i/8.S a steepening of t he northwes t . s i de of s ome of . the drumlins. 
During the high. wat e r stage of Lake Al gonquin the wave s eroded deep l y in.to 
t he mor a i n ic depos its we:st of' Lake.s Simc oe a nd Couchich i ng , l eaving steep 
bluffs , cut terra c es , a nd. gr ave l ly ba r s , spit s , a nd rid ge s. Simi l a r features 
occur a t lower a ltitudes. and a r e the .. r esult of t empora ry halts during the. 
sub sidence of the l ake . Thus tI:te abandon e d shor e lines a r e m'3.rked by beach 
depos i ts and e r os i ona l featur ~s. In pl a c es the wave s of lowet l eke· l eve ls 
have· -r emoved the la cu ~tririe depos i ts .and . exposed the und erlying till. The 
a r eas below t he s hor e lines ·a r e. cove r ed,with varying thickne sse s of l a custrine 
sands and clays . Tho se ·a r eas · tha t ro se above Lake Al gonquin a r e c ompos ed. of 
gr ound mor a ine or lmme depo sit s . . Wh er.eas, t he drumlins a r e esse:ritially deposits 
of the l as t a·dva:nce o!r-· r eadvanc e of .the Wi s c ons.i n t;l a cier , it is questionable 
whether t he tota l thickness of .ma.r e than 150 feet of t he morainic depo s its 
west of Cri1lia i s due only to this l as t ic.e advanc e . Althou gh no outc,rop 
evi denc e was found of inter gl a cia l depos it s , we ll drille r s r eported. running 
into a marl a t 60 feet in o~e well, an~ a sand conta ining wood fragments at a 
depth of 14 5 f eet i n· a nothe r ".•.e ll. 

Insufficient i nformation i s known about Lakes Simco e and .Couc h iching 
t o .unfo l d the ir history. · Lake ~S imcoe i s the deeper of the two l akes , a nd no 
r ock outcr ops on i ts shores in· t h i s a r ea . Bedr oc k ·outcrops · i n many p laces 
a long tYi. e east sho r e of ·Lake Co.uc.hich i ng, . a nd as the l ake is sruii l ow it is 
doub-t f.u l if i ts existence as ,a .l ake pr e -dat e ~ Pl eistoc erie ti.rne . Gl a cia l debris 
1:'epa r ates the two l akes, and the narrow channe l connecting the two is only 
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8 to 10 feet deep. Prior to the last f ew feet of uplift the connecting 
channel was much wider. Rock outer.ops in numerous places a.round the 
shores of Lake St . ""John, which is probably .a true rock•basin l ake of 
gl acial or i gin formed at the contact of the Precambrian and Palaeo zoic 
rock s .. St. George, Mud, and Bas s Lakes are entirely enclosed by glacial 
a.nd l a:custrine de posits·, and occur in depressions of glacia l ::irigin. 

GENERAL GEOLOGY 

GENEM.L AC CO.UNT 

The superficial deposits that cover most of Orillia map-area 
diff er from the bedrock tha t underlies them in that they are unconsolidated; 
are gl acia l, glacio-fluvial, or"' l a custrine in origin; and are vastly younger 
in age . They be long to the latest of the geological periods, the Qua.ternary, 
which is subdivided into Pleistocene and Recent epochs. The glaciers of 
Pleistocene time r emoved almost all surface covering that existed prior to 
their advance, so that the soils of the area have almost all formed on these 
young. unconso lidated deposits. 

·· During the Pleistocene or Glacial epoch the continenta l glaciers 
advanced from the ir ga. thering grounds far to the north. All records of 
repeat ed ic e advances, so remarkably shown in the Toronto re gion a. t 
Scarborough and the Don Vall ey, are lacking in this area., though it i"s 
probable tha t deeper exposures would uncover such information. All evidence 
in thi s ar ea· indicate s that the la test, or Wisconsin, glacier advanced 
throu gh the r egion from Labrador Peninsula. far to the northeast. During 
the advance of the ice much of the loose material lying in its path was 
transported over varying distances, either being pushed ahead or incorpora ted 
in the lower part of the glacier~ The ic e also eroded the underlying bedrock 
by plucking out ma sses of the rock or grinding down the solid material over 
which it passed. As the ic e r etrea."ted it l eft the l and surface covered with 
accumulations of transported material in the form of ground moraine. During 
periods of temporary ha lts or r eadvances r ecessional moraines or kame deposits 
were l eft to mark the pos ition of the _ice front. Drumlins and e skers formed 
under the gl acier survived the retreat of the ice to show the direction of 
its last advance . 

The we i ght of the ic e had depres sed the land r elative to sea-level. 
When the. ic e had withdrawn from southwestern Ontario an extensive lake, 
known as Lake Al gonquin, formed in the basins now occupied by Lakes Superior, 
Michigan, and Huron, and spread over much of the .surrounding country. Uplift 
of the., l and followed the r etr eat of the ice. The initial uplift was rapid 
and loca l, and confined to the a r ea immediately south of the ice front. 
Regional uplift followed the close of Pleistocene t:lme until the l and. had 
re ga ined the a ltitude a:bove s.ea-1eve1 at which it i s today. It is probable 
tha t the withdrawal of the ice front north or" Orillia was slow, a.nd during 
thi s time the ic e formed the northern shore of Lake Algonquin~ A temporary 
halt or r ea.dvance of the glacier in this area is marked by a small water-laid 
r ecessional moraine east of Lake St. John. p_ slow withdrawal of the ice is 
necessary to a ccount . for the ·long period of time required to develop the strong 
shor e cliffs of the highest level of Lake.Algonquin. In the earliest stages 
of Lake Al gonquin, prior to the retrea t of the ice to the Orillia district, 
the outlet was to the :south by way ·of Port Huron and, possibly, Chicago. 
Later., at the Fenelon Fa ll s ·stage , the glacier had retreated enough to open 
Trent Valley and had allowed the lake to drain eastwar<l. into Lake Iroquois. 
At thi s time the lake was lowered sufficiently to . close the Port Huron outlet. 
A subsequent "two-outlet" stage began when uptilting in the ·north had elevated 
Trent Valley until discharge aga in began at Port Huron (and, possibly, Chica.go). 
It was during this stage of drainage at both Port Huron and Fenelon Falls that 
the highest Al gonquin bea ch was formed . A fourth st~ge was.instituted when 
the Fenelon Falls outlet was closed a s · a result of continued uplift in the 
north and successive lowering· of the lake level, leaving Port Buron as the sole 
0utl 17 t •. A fifth stage cmnmenced with the closing of the Port Huron outlet, 
due to repeA.ted lowering of the lake as outlets in the north we-re uncovered by 
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the r etreating ic e . The ·~in ters of the '.ak~ :: ee. h ed· the ir lowest level 
du:" i ng i.;h:'..s s:.:age . 18.ke A l .~onquin ceas eµ to. exist wh en the ice rea ched 
the No:cth Bay a rea and opened tlw ~ratt~wa. -O:~ta.wa Vt.~ lley 0utlet,- thus ushering 
in the N:tpissing Gi· ea.t ~akes: 

. . 
Ti18 b e'l. ches f ormed. duri.ng t h e Feue :.on Falls stage , when the lake 

wn.s l owered by che opening 0 £' tbe Tt'~n-C. Va:.. l ey outlet, . wer e largely destroyed 
t . ; . ' ' ' . , . t d ' ' h d . 11 tw t 1 t" ..__ by h e ;,~ i sing wa:cers ·cil.3.'C c 1.L".n::.n-:i. e in -c e succee ing or o-ou e s \K:).ge. 

Isola.tee exposure s of t hese eQ.l"lier bea ches occur in small · ba ys, ·a nd the ir 
pr esen;aJ;:'.0n is due to -!;he b ;~1. :!.ding of .b~rs , e, c.i"O SS the .bay mouths .by the 
rising w2:·~er . Vf:lth the for na'!:; ion of the highest Al gonquin b each, here called 
1ithe Algonqu.i.n :)each;1 , and ,che. successive l owe r bea..ch,e~, the lake bottom was 
covered w~.th sands, silt s , a.n d cl£',y3 derived f.::·om the e r osion of the s·hores 
and the glac 1.a l streams pourh~g in from tne north . In p l a c es the ·bea:oh 
deposi·i;s we:r-e t hi0k ·en ough. · :,~ o · survive the. eros i ve power of the V'aves at 
lower leve l s •. but; in others i.;he deposits wer e ca rri ed out into deeper water. 
The fino. l rec:cea:c of t he la:.ce l eft "the lowe.~t land cover ed with lacustrine 
depos:~ts 0f sand, si l t, and clay of var.ying t hicknesses . 

FLEISTOCENE DEFOSITS 

The Flo:'istoc en e ElAposi\;s cons:i. st of g::..a cie.l , glacio-fluvia.l, 
and lacust~-ine mat er ia l s, They occupy the greater part of the .map - area, 
bedrock be'.i.ng expoeed only ove:c· a. ccm:pa.ratively sma ll ,pa.rt in the north . 
The g l acia l deposits a.re. of till, whl~h can b e ·d ivide.d into calca reous and 
sandy types. They a re chief l y ~n t1le forms of ground mor a ines, r ecessiona l 
moraines, and d::um l :'...ns. The glacio. - fl.uv :i.,a l d epos its a r e of roughly stratified 
sands and gr a ve l s, and· occu1 as kames . and crevasse fillings. The la.custrine 
deposits con:slst of stra.t:.f:.. ed sa nd , silt , and clay: a nd · were . l aid down on 
the bott om a nd along the sho:"e S of Lake Algonquin n 

. . I . . 

D~p~s:. t :s .. _?!_:c~~~.~~~_Q:_:i:_gii;i 

· Ground Moraine 

Gla cia l till, the unstratif·ied depos i t of the ic e - sheet, occupies 
only a sn:all part of the s urface of the Orill ia a r ea , but is extensive over 
much of t h e a r ea beneath a .cover.. ing _o;f ·la.cust~~.i:ne ·sed i ment s . The t e rm 
11 bou 1 d0r c la;/1 is not \i'sed :i n i:his ::· epo~·t as be ing .synonymous with till; but 
ls rese r ved fo r that type of til.l thac,, as its narr~6 s u ggests, is r3. mixture 
of b ouldery a.nci fl.ne ma.t.e1·ia.ls· . ·~~i ll, on the other hand, may b e composed 
almost ent'._·,.el<r of mct t eria l · of one particul ar· sise , whenc e it should be 
qua.Lf~.od by 'Che add:'.tfon ·a( t he· c.i.ppr0pr.:'.ate ·l-e:;om - c l ay, sandy·, or stony. 

In ·the n'.)1'thern pa r"\; of. the ar.ea ··~:r. e til J., deposited a s ground 
moraine , is genE.:;-a1ly thi n and i.:q. p:~nces almos-'; errl'ire ly a bsent, the bedrock 
of l i me ston e or gi1 anite outcrcpping with 1 5::,t -_'3 or no drift covering. In 
mos·i:; inst.ar.c e s t h e tMn cove:.:-:J.nij;,,Of d r,lf t .consists l a r ge ly of cobbles or . 
boulders, the finer ma.teria~ b e i ng ca rr'Led ·c.o lower a ltitude s by the sub
siding 18.ke , '.':'he "~i ll, whe1·e'unilcrhi.n by granitic rocks, is sandy, and 
conta ins manj c:::--y.s i.;a llirie 'cci '.::ibles a nd .JJ o uJ.C:Gr:s put only a small proportion 
of rock f~ our . Inuned. iate ly· ' 80~1th o.f the Pr-ece.m'u: ' ian border the t"ill remains 
sa ndy, bt:.t become·s ttiicker arid more ca,lca r eous as -Che dista'nce from the border 
increases. The Jchickening; is. du~ to the fact t ha t the und erlying limestones 
wer e mor e easily erod ed by the ice - r-heet than the granite s. In a ll probability 
a thin c o vc::- ·' -'.'lg of Pa laeoz0 ~_ c stra t a 9overed the. P1·e ce.mbria n· rocks a t the . 
beg·].nning of Pb~ s t ocene t 'l.ni.'e for, ::iom~ distanc.e nor;:th of ' the present conta ct, 
but were :r emoved by r epeated gla. c :!.a:bon • . The ti.11 :is unevenly d :i:stributed 
over the flat- l ylng :"'>:;.l aeoi:;o' ic roc_l~s, mo st l y fo rming .h eaps and m'ounds whei:e 
no depr ess ion in the b edroc k "ex i s t ed,, the gen e:1:1.l e f fect b e ing to increase 
the r ·e l ief and make the surfs c e roti gh e r,. 

. . 1 ' 

The erift der:J:Ved · from the P:rec"..tmbrhn rocks is mainly a se.nt7-till 
wi t h many greni:~ : · ,.:uJ~ <-:J !'~ and mi nor arr.r' '.m'., .. , :: .f.:Ln&.r-;re inec:;, Da t &r-ie.l. It 

- _,, ".::,;_;· ~,, -· """ '-~ :, l-eh. K:i..!ry ~ ·-: t·l:- - '."- ~ ... ... :de c 0bbles and boulders were carried 
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in an englacial or superglacia l position in the ice- sheet, which a ccount s 
for the ir abundance in the drift ma ny miles south of the Canadian Shield. 
The till derived from the Ordovician limestones is a blue-gr ey , limy 
~oulder clay conta ining a l a r ge proportion of rock flour. It is usually 
very stony. The cobbles and boulders are a ngula r to suba ngular, and a r e 
set in a matrix of fine- gr a ined material that in many pl a ces is partly 
cemented by limy mat eria l deposited from percolating ca lca reous solution 
to form 11 ha rdpan11 • The ca lcareous till is va riable in compo sition . It 
a l ways contains some gr anite boulders, and may conta in irregular masses of 
sand, silt, or gr avel. These l a tter material s may be of sub-glacia l stream 
origin, or may r epresent l~ custrine or fluvia l materia l ploughed up by the 
glacier and incorporated in its load . A clay till occur s at t he northwest 
corner of Lake St , John. It contains bits of shale or sandy shale, a nd is 
derived from the shale s and sandy sha l es a t the ba se of the Ordovician _ 
system. These basa l beds are coloured a lternately gr een and purr l 6 , and 
impart these colours to the till. 

In the sbuthwest part of the ma.p-area a nd in Ardtrea Island the 
unconsolidated surface deposits ar e a t l ea st 150 fe et thick. Just how much 
of this is ground moraine of the l a t est or V1Tiscons in stage of gl a ciat ion is 
difficult to es tima t e . A well driller r eported sand conta ining bits of wood 
at a depth of 145 f ee t on Ardt rea Island. Another r eported marl at 60 feet 
below the surface near East Oro. A mas sive , blue clay till, conta ining but 
fe.w stones, wa.1' encountered be low 60 to 70 f eet of varved clay in th'e bed 
of North Cr eek iri. the northwest corner of lot 1, con. -II, Orillia North tp. 
This clay till appea r ed quite fresh and may have been Wisconsin, or older. 
Two· tills a r e exposed in Hawkestone Creek under No. 11 highway. The lower 
till, exposed in the creek bed, is simil~r to tha t found on North Creek. 
The overlying till conta ined much sand and weather ed brownish red in contrast 
with the fresh appea ring blue - gr ey lower till. From t he above it seems 
f a irly c erta in tha t the Wiscons in did not soour the lime stone underlying the 
highlands in it s advance , but overrode pr e- ex isting unconsolidated deposits 
of e ither inter gl a cia l or earlier gl acial age . The irr egula r mass e s of sand 
and gr avel in t he Wi scons in t i ll may have been picked up by the ice f rom 
these ear lier deposits. 

Drumlins 

Drumlins a r e widel y distributed in this ar ea , but do not occur 
nor~h of the Pr ecambrian border. On the east side of Lake Couchiching t hey 
form a drumlin field, thus breaking the monotony of an otherwi se flat 
lowl and. On the west side of the l ake they occur singly or in groups of 
tvlros or thr ees in the lowl and s . The drumlins r a r e ly atta in t ypical form, 
but ar e variable in shape and size. In pl a ces two or thr ee merge to form 
el evat ed par a llel ridges ; some have t wo t a ils ; others a r e little more tha n 
irregula r mounds. In height t hey r an ge from an indefinite swell , 3 or 4 fe et 
ab~ve the pl a in, to ridges or hills 60 or 70 f eet high. They a r e gene r a lly 
elo~ga~ed , and often the nos e a nd t ai l have the same slope. The tops may 
be dome. sha.ped or flat , or may form symmetrical rid ges . The sides genera lly 
ha~e gentl e slopes. The drumlins have be en modif i ed to varying degrees by 
the water of Lake Al gonquin i n it s lower ste.ges: tops of the higher drumlins 
have been ~~ve washed , l eaving the surface strewn with boulders; those on 
the west s ide of Lakes Couchiching and Simcoe show steepening on their 
northwest sides due to wave a ction more than do those on the east side of 
thes e l akes . 

The drumlins a r e composed mainly of boulder clay , but in pl a ces 
this becomes very stony or sandy. A drumlin on the west shore of Lake Simco e 
and another on the south side of Bass Lake are unusual in t hat t he sides 
slope as much as 50 de grees and the till is extremely stony , being compos ed 
ma inly of l a r ge limestone boulder s . In plac es sa nd and gr avel form part of 
bhe drumlin, and some drumlin-like mounds a r e compos ed entirely of stra tif i ed 
sand and gr~vel. These will be discus~ea under f eatures of glacio-f luvial 
origin. 
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The general o"ieutation·of the d;umlins is south 35 degrees west. 
Those in the clrumlin field conform to thi..s :within a few degrees. Wider 
variations are found en the west side of Lake Cou~h-~()M,ng~ North of Bass 
Lake a drumltn trends south 50 degrees wesc; 2 miles es.st of this 'is a 
drumlin w:lth its axis -t, ~·endi:'.lg S'Juth 12 degree s eastc . The aprnrent cause 
of this diver e;en-::. e ls the hlghhnd nes.r Ba s s Lake, which forced the ice to 
follow the :i.ovr:~ands 0;1 e i t iier side. 

Recessi onal MoraiLe 

A long ;:-:;_~:ge rising 20 to 40 feet ab'J1e the plain north and east 
of Mud Lak e, and a shorte-;· , >:ivrer ddge 3 "mi les north .of the ,lake, mark 
the only recessional morn.ines in t he area. They :we.re formed during a 
·::: empora.ry halt or a slight 'TeA.dva.nce of' the foe 13:-_;1d were laid dovm in water, 
for the glacier f0rmed the north sfore of Lake. Algqnquin during its r etr eat 
in this regi·)n. 1':1e materia.J. is a mixture of sandy till, sand, !::ilt, and 
gr a7el, and .3hows a rough E:tr a tificati on in S<ime parts. The :d,c ::;e-s a·re 
formed at r :..:;ht a n g.1.e s to t he l ong axis of t ile drumlins . They are com
paratively l 'lw , w.'i'GJ.-1 rol~nded ·~ops anci. fai!'~y smooth sloping sides that are 
quite i n ccil.cras t with rr.ora::r.e s d eposited c-n ::..and. The southern part of the 
moraine ove_"-rides 1-h:::·ee drum::_ ins. War e s hav8 modiC.ed the moraine to some 
extent, s p "en.ding -t.}1e fine::· rru.d:e;,·ial ove1· the ·r,ottcms on both sides. 

Kames 

Kar.1e deposi "\.'.S 0 .,cnr in sca -tte:L"ed. locali tles in the a r ea. The 
l argest depos ~ts lie to the west of Orillia and form the roiling , hilly 
country that r i ses to 1"060 :'eet above see, -level south. of Bass Lake· . This 
kame area cont.fr:.ue s fo;: · many miles west a nd southwe.st of Bass Lake. The 
material is 2.argely sand a. nd g::"aV€l, and is roughly stratified in plac es; 
The kames a re pred .Jmi:nn;·_:_y sand, contain a.. sparse veget a tion, and , whe r e 
cultivated, a r- e subj ect to wind erosion. Till .. shows through i n many of the 
stream valleys that cut t h e b .me deposits, indica ting that a thick gl a cia l 
drift underl~es the a rea . At the undulating .borders of the kames the 
material is a n unstratif ied sand c onta ining some pebbles a~d gra des into a 
sandy till, making the ka:ne bounda ri es diffi vult to place . The vs.riable 
nature of the :r;iat-31L9J. is well il l ustrated in the s everal gravel pits started 
but soon abandonen. 

JP.st s0u;;h o.f Fawkham in Ram'.3. ~ ovvn~li Lp is a stra. tified sand a.nd 
grave l deposi t . It is pi·oba'b J.j' a kam'3 , for :]:\.; :; ~ qu i t e :i.rr :'l gular in shape, 
rising 60 feet n.b ova the sar.d.y _rla ln to form -~he h;_gh e;:; t ground for several 
miles in all c1irec-i.~i on s, and J.yi:ig with·ln a mil_e . of a recessiona l moraine . 
A current gr a v e l pit o:x:p0 ses 30 to 40 fe e t of well.-sc. ~~ted and stn. tified 
sand and grave l. Unlike the kame west of 0.ri:ilia this deposit :was below 
Lake Al gonquin and hence was reworked by the W9. v.e~ e. t l ower stages, producing 
a gently roll i ng ·(-r)pog::-a phy. 

Asscc htad vrith the c1.r1--:."T'Jins east of .. La ke r::c vcl:l:l0hing a.re severa l 
deposits of sand and grave l ' of glacic-f' J.1i.,1"' 1 ("\ :~ i glr; . The · ro9.d between 
cons. XI a nd XII , Mar-a tp. , cro ss e s , in let 26 , a drumlin that contains an 
extensive deporit cf roughly stratified sand and gr a vel on the r"orthwest 
face . La rge exoavr:d:i ons have be en made on both sides of the ro d and when 
examined in Se pt embe:~ 1915 t he c a. lc::>reous till ·wa s exposed at -the bottom of 
the pit 20 f ee t below the surfa ~e . This deposit was pla s tered on the side 
of the druml i n, and ~s undoubtedly glaci_o-fluv.lal in origin. Other- deposits 
asrnciated with the drumlins are less easy to classify . They consist ma.inly 
of sand with some gravel , and may form either the tail · end or nose of a . 
drumlin, or may ov·err id.e e. drumlin a lmost comp ::!.e·~ely, or may form an ~ n~ c.p.endent 
feature t h3. t has all -Che appearances of a cl.:i.·w:11'!.in and is od Ar. '~ - .. ,,..1.i:;h them. 
A gravel piJc on t}i c "" "Yla dian National. Railway , in lot 22 , ' m. IX , Mara. tp., 
shows we 11 r t :i. :. ---· .... ed, ..... :-'- __ ·- ... ...... ~. - ri sand and 1ne ·~ .! ~ .. .! .... --

0
ra vel 18 feet belovt 

·~ - .~ l'hese can hardly b ~ ·--..,- '- -~.1:--· ·-s , f'o1· t hey rise to altitudes 
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equa l to that of the associa t ed drumlins, and no hi gher shorelines occur 
· on the east side of Lake Couchiching. The r egular outlines are not 
suggestive of either kames or eskers , but they probably belong to one 
or the other . The orientation and form suggest a drumlin even though 
sand dr umlins a r e r a r e or non-existent. However, the stratifi0ation 
r equires water as an agent of deposition, and this pr ec ludes their 
clas~ification as deposits of strictly glacia l origin. 

Crevasse Fillin~s 

Good exampl es of crevasse fillings a r e l a cking , though in 
cons. XII and XI I I, between lots 16 and 20, Oro tp., are odd f eatures 
t hat are he r e classed as such. They a r e roughly circular to ellipticD.l 
in outline , ova l in cross-section, and rise 3 to 6 f eet above the ['.;ently 
undulating ground moraine on which they occur. The material of these 
deposits is sand and gr avel. They a r e orient ed in the direction of ice 
movement, and this trend is further emphasized in aeria l photo gr aphs l~y 
the dark colour of t he willows and swampy vege t ation enclosed by these 
deposits . 

Lacustrine Deposits 

Beach Sands and Gr ave ls 

Beach deposits of sand and gr ave l are a l most everywhere 
a s socia t ed with t he abandoned shor e lines of Lake Al gonquin . These shore 
lines a r e absent from the eastern half of the map-area , because no l and 
projected ab ove t he hi ghe r stages of t he gl acia l l ake and durinb the 
l ater stages the numerous drumlins that emerged as islands divided the 
sha llow we,t er i nto na.rrow straits, thu s r educing the action of the waves . 
Beach ridges , bars, and spits are common on the west side of Lake 
Couchiching and provide the extensive sand and gravel deposits used f0r 
road making and cons tructional :rm terial. The deposits are associated 
with the Al gonquin and lower beaches , t he t hickest deposits occu::-ring 
in the bay-mouth bars and spits of the Al gonqui n beach. Sand deposits 
a r e found mainly in a r eas· r emoved fr om the Algonquin beach and are the 
r esult of concentration during successive lowe r l ake stages . In many 
pl a ces t he t er r aces of the higher . beaches have been washed fr ee of the 
finer ma t er i al , l eavi ng t he surface covered with boulders and producing 
what is kno~m as a boulder pavement. 

Lacustrine Sands , Si lts, and Clays 

Lacustrine sands, silts, and clays ca rri ed in by glacia l str 8am3 
or erod ed from the shore bluffs by ·wave acti on , settled on the irreg;u.lo.; 
bot tom of Lake Al gonquin , and during lower stages of l ake l evel were 
washed from the sides of the drumlin islands and shor es and fina lly 
deposit ed as l ayers of varying t hickness in swails and broad v~lley boJctoms . 
The deposits are by no means uniform. Many clay areas contain l enses of 
sand, clay pockets occur in sandy deposits, and t he two types a l so grade 
i nto one another. However , a definit e surf•ce pattern can be r ecogniz ed, 
Clays are found in the drumlin field covering the swa il s with a thin 
layer tha t is underlain by sand or till. Sand is a8sociated with the 
r ec essiona l moraine north of th e drumlin fi e ld, and fill s the ~sr " · 0:::s 1uns 
bet\ilre en the roches moutonnees of the Pr ecambrian north of thF r ecessiona l 
moraine. Sand deposits a lso occur a long the. wes t side of Lake Couchiehing 
and in the lowl ands immediately ·oe low t he Algonquin shor e lines . A second 
clay belt li es in the broad val l ey occupied in part by North River in the 
a r ea north of Uht hoff and Hampshi r e Mi ll s . This bel t is in a re gion 
where Pa laeozoic and Pr ecambrian outcrops a r e numerous, and where it would 
be expected that the surface deposits wou ld b e of sand similar to tha t 
of the till deposits in t he northwest part of t he map- area . However, this 
is the lowest part of the area , and was the l as t to be occupied by the 
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r etreating Lake Al gonquin , Dr '3. ina ge was to the north and hence t he clays 
and silts wer e brought in from the a r ea to the south, which i s underlain 
by Pa l aeozo i c rocks . 

An exc e ll ent deposit of va. r ved clays has been expo sed by 
North Cr eek b enea t h the brid ge on the road b e twe en cons. I and II, 
Orill ia North t p. The va. rving i s well marked , the coa rs er gr ained , gr ey , 
summer l a yers averagi~g three -quarter s inch i n thickness ; and the .finer 
gr u.t.neri _. dark brown s wint er l a y ers a litt l e l e ss t han ha l f an i nch. 
Appro ximately 50 f eet of t he va r vss a r e expo sed . They a r e overlain by 
l a custrine sands and gr ave l s con t aini ng some cobbl e s and boulder s , and 

·unde rlian by a compact blue - gr ey clay. till containing f ew stones . 

RECENT DEPOSITS 

The only Recent deposits of consequenc e in t he a r ea con sist 
mainly of a bla ckish muc k , which together with swampy veget~tion occupi es 
t he d epr es~i on s in both the high l ands and lowl ands, a lthough more 
e:tte:i.si ve in t he lowl ands. The swampy conditions a r e due to poor dre.in
age in the under l y in g compayt QOulder c l ay. The deposits vary from a 
f ew i nches to sever a l f eet i'n thickness , and a r e usually und erla'in by 
sand , silt, or c l ay. 

A sma ll deposit of gr eyish white marls · 3 · to 4 f ee t thick , occurs 
ha lf a mile east of Silver Cr eek station. Some fluvia l deposits occur 
i n the val l eys .of t he . str eams, but b e ca us e of the poor drainage in the 
a r ea and t he small size of t he str eams t hese d eposits a r e limited and un
i mportant • 

.STAGE AND DIRECTICN OF ICE MOVEMENTS 

The gl a cia l and gl a cio-fluvial deposits a r e featur es of the 
l ates;t, or Wisconsin , stage of gl a cia tio!l. The r e c ess iona l moraine 
r esul t ed from a tempor a r y ha l:t or r eadva.nce of t he ice-sheet. Two sets of 
glacia l striae in the fla t-ly ing lime stone exposures at Uhthoff indicate 
a r eadvanc e of the ic e - sheet. The two sets diff er in direction by 7 
degr ees, the ol der ~eJc t r e.nding south 35 degr ee s west a nd the l a t er set 
s outh 2·s degr ee s west • . Onl.y the deepes t grooves of the older striae remain, 
t he fi ner sc r a tches . having oeen obl~terated during the r eadvanc e of the ice. 
The younger s et shows fewer deep grooves, but i nnumerab l e fine scratches 
stiil appear r e l a tively fr esh . No l a custrine depos its are known to be . 
overlain by till , and where two tills have been found in conta ct the · · 
under l ying deposit shows no weathering , henc e it .is improba ble 'that any 
considerab l e time e l apse.d during the r etrea t and the r eadvanc e of the ice. 
The d eposits ·a r e weathe.r_ed on t he surfa c e. to only a sli ght degree , indi
cating t heir ori gin during t he Tisconsin stage . · No definite r ecords exist 
of g1.a ciR.l deposits of the Illinoia n, Ke.nsan, and Nebra skan stages, though 
it is pos s ibl e t hat the underlying till in Hawkestone Cr eek aDd the till 
b eneath the varved clays in North Cr eek b e long to one of these stage s. 

The direction of t he l as t ice advanc e or r eadvanc e wa s south 35 
degr ee s west as sh.' 1\T!l by the general trend of the drumlins, but variations 
occurred whe r e the ic e tended to fo llow loca l d epr essions. Ch~tter marks , 
grooves , and roches moutonnees a r e cha racteristi c of t he 

0
ranitic rocks 

in t h e north~ and indica t e t he s ame gener a l direction of ic e m0vement as 
do the drumlins ~ 

ALGONQ.UIN AND LOWER ALGONQUI N LAKE BEACHES 
~ ...... ~ ~ ---· -,.__, .. - - -·-----

GENERA L ri cCUSSION 

The exce l l ent exposur e s of the a bandoned Al gonquin beach in the 
Ori1Jir v:1:p-area have been cited by Tay lor, Goldthwait , Johnston , and other s . 
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Howeve:r, little or no mention has been m..8.de of lower stages . of Lake 
Algonquin. In the work of mapping the ai·ea num~rous lower ben.ches ·and 
ridges were observed. The work done by Stanley in the Penetanguishene, 
Cape Rich, and Sucker Creek-areas on the lower Algonquin beaches apted 
as a stimulus to these investigations, and a surprising agreemen-t exists 
in the resultp of the Georgian Bay and Or i llia a r eas . 

El evations were . t aken of a ll beaches and rid ge s that were . 
sufficiently well developed to give accurate measurements . In addi t _ion, 
many.measurements were made on l ess wel l defined features in order to 
analyse the results and. thereby ga in experienc e and confidence in f-qture 
work of a similar nature. Three hundred and f~_fteen r eadings were t~ken,. 
All measurements were made wHh a telescopic a lide.de and self-reading ,. 
stadia r od . Readings were made to the nearest tenth of a foot, and the 
tabulated r esults are given to the nearest foot. 

Altogether , six beaches l ower than the Algonquin a r e recognized. 
The three upper ones, here named, in descending.order, the Ardtrea, 
Upper and Lowe:· Orlllla, const::..tute -t..he ·1uppe1· group of Algonquin beB;ches" 
mentioned by Taylor , These beaches a r e well defined in only a f ew . 
localities. The Uppe~· Orillio. is the st~·ongest of the three, and in one 
place forms a 25-foot bluff" These three beaches a r e not recogniz ed by 
Stanley in t:ne Geo:.:-gian Bay al· ea: although r.lany elevations of b ea ches 
and rid ges be'Lween ·(:he Wyebr:i.dge a nd the Algonquin in the Geor gian Bay a rea 
corre.spond in e l eva<:ion to the newly named beaches in the Orillia area. 
The names for the three lower beaches, ·the Wyebridge, Peneta.ng, and Cedar 
Point, given by S·::;anley in J~:he Geo:..~gian Bay area; are r eta ined here. The 
distances of these beaches below the A.lgonquin and the slopes of the 
water-planes (See Figur e 1) ag:("ee a lmos·i:; exactly with the r eSpecti ire 
beache s farther west. Dl:.ring ~~he formation of these lower Al gonquin 
beaches it is very doubtful :~f Lake Simcoe or Lake Couchiching wer e part 
of Lake Al gonquin, but it is inte1·esting to note that the lowest b each, 
the Ceda~ Point, is exposed 19 feet be~ow the level of Lake Couchiching, 
and, therefore, the -\,--wo majo~ lakes exlsted independently from Lake 
Al gonquin before the · formation of thi"s l owes t beach. 

Figvre 1 shows , in profile, the water-planes of the several 
stage s of Lake Algonquin. These planes represent the imaginary surfaces 
of the now extlnct lake stages, Due to recovery of the depressed land 

• surface afte~ ret~eat of the ic e~0heet, these planes a r e now inclined or 
tilted. In the f~~ gure , ncn·th 21 degrees east, established by Gcldthwait, 
Johnston, and others, has been adopted as the direction of maximum tilt 
or inclination. This d:..1·ect:.on, with the south end at the left, is placed 
as the abscissa on co-ordinate paper and the b each e l evations at th e 
va rious localities · plotted as o:.:·dinates . The centres of the t;ymbols on 
the ref?ulting profile mark the more reliable e l evations. Warping is 
practically negligible over the exten-c of the profile, and the wat er
planes are: consequently, repr ~ ~ 3nted by nearly straight lines . Data 
concerning the water-planes in OrHli<> map-a~·ea is g i ven in Table I. 
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DESCRIPTIONS OF BEACHES 

Ta bule.r Summary 

Elevations of the shorelines are arranged in Table, I commencing 
2 miles southwest of Oro (Map l63A, Barrie) and . ending at the northern 
tip of Ardt.:- ea Is land, a total distance of 19-t miles •. Rea~ings were 
taken of the Algonquin beach in pe.rts of the Sutton and Barrie n:e.p-areas 
because of -~he excellent exposures there and in order to ~btain a more 
accurate ~ilt rate. Locality descriptfons refer to the Barrie (163A), 
Sutton ( 162A)~ and Orillia (49A) map-she,eta. 

Details of Beaches 

General Statement 

An added description of the features listed in : Table I is 
necessary to give a more complete picture of the succession of beaches. 
Various factors affect the normal development of the shorelines. Among 
~hese are: (1) kind of material forming the bluff and shore; (2) depth 
of water ofP shorei (3) reach of the water; (4) exposure to prevailing 
winds; and (5) slope and extent of terrace. The beaches in this area 
have all been influenced by these factors to varying degrees. 

Algonquin Beach · 

The Algonauin beach is one of the distinguishing features of 
Orillia map area. Commencing at Barrie as a ~oderate 15- to 20-foot bluff 
it rises to a strong 30- to 40-fo0t bluff, continuous to within 6 miles 
of Orilliao Between this latter pain~ and Orillia the 9luff is broken by 
bays that now contain small creeks. Each of these bays records the high
water level of Lake Algonquin in its bay-mouth bars. Between the .bays 
the bluff continues to be well marked. The high land formin5 the north
western part of Orillia is a Lake Algonquin peninsula. On the south and 
east sides the shoreline is moderately strong, and can be easily traced 
thl ·ough the town" Its steep slopes have been well utilized in the golf 
:LiI1ks ~ The 25 -mile shoreline, extending almost without interruption 
from Barrie to Orillia, ends in a spit just north of the golf links. 
West of the peninsula is a north-facing bay. Halfvm.y down the bay is a 
strong gr avel bay bar that merges imperceptibly ~ith the very low shore
:1nes on either side. Lakewards from this bar the bluffs again become 
strong and well defined. On the west side of the bay the shoreline forms 
70- to 80~foot bluffs. North of Bass Lake is another strong bay spit, 
joined on the east to the Algonquin bluff .and curving in a concentric arc 
t o merge with t he sandy deposits to the west. The Algonquin bluff continues 
on the south side of Bass Lake, but is not well defined. 

Ardtrea Island preserves the most northerly exposures of the 
2hor eline in this a rea, and probably no other exposures exist between this 
island and Bracebridge, 24 miles to the north. The island is well situated 
for an ideal study of shorelines affected by all the factors mentioned 
previou.Gly. In addition, the islaI:>d presents evidence that places a dif
fer ent int crp:- 3t a tion on the sequence of events during the high water stages 
of Lake Algonquin. This interpretation will be discussed later. The 
Algonquin beach is well developed around the island, except in the sand and 
0 _ __ , 2 1 ': .:Jposi ts on the southern tip, and is best shown on the northern 
sides. In places the bluff mer ge s with the terrace in a gentle slope, 
maki ng accurate determinations of lake level difficult. In another place 
three di:tinct terraces arrl bluffs of the shor eline sugge st that differ
eni.;hl upl ift occurr;d during this stage, a condition not r ecognized in 
the southern p~rt of ·-L:1,:, area. 
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.h r dtr ea Beach 

This i s by no means a s trong , wel l-deve l oped b e":l.ch, and c. t 
b est r epr esents r4 bri e f per iod of qu i e scenc e i n t he d i fferent ia l .upl i ft 
tha t clo sely followed t he r et rea ting ic e f ront. Southwest of Or i llia it 
is ma r ked b y a number o.f rid ge s a s s ocia t ed with the bay-mout:b b:irs. 
South of these ba rs t h e b each i s notic eable a t on l y t wo points: 2 mil e s 
west of Hawkestone , wher e it f orms a: 5-foot bluf f immediate l y b e low 
t he J. l gonquin bluff; and 1 .mile west of Oro, wher e t he lower of two 
ridge s ma rk s the Ar dt rea . El sewher e in t he a r ea sou th of Orillia , a 
mile -wid e boulder-strewn terra c e s epa r a t es . t he Al gonqu i n b luf f f rom Lake 
Simco e . Mild slope s occur on t he t erra c e ; su ggesting lower b eaches , but 
nowhere s~fficiently definit e to wa rrant t~king e l eva t i ons . The Ardtr ea 
be~ch is stronge st 1 mile northwest of Ori l lia , wher e it f orms a 20-foot 
bluff . On Ardtr ea I sla nd i s a seri es of b e":l. ches and ridges pr oba bly 
formed during locs. l uplift, as noted above . Two miles s outhwes t of Oro 
the Ardtr ea bea ch is only 10 f eet b e low the Al gonqui n ; t he conv_er genc e 
between the two i s a p pro xi mat e l y 0 .2 7 f oo t per mile , bu t t i1ic wou ld 
decree. Se sou t hwa r d SO iiha t t he b eaches Shou l d poss ibly meet Some.where 
south of f'.ort El gi n on Lake quron . Goldthwait found b eaches irn.med i a te l y 
be low t he Al gonquin a t t he f o.llowi ng loc9. li t i es a t e l eva tions that wou ld 
corr e spond wi th t ho se of the Ardtr ea b each : Ki nca rd ine , 657 fee t, 8 fee t 
b e low the Al gonqu i n b each; Ki nca rd ine , 660 f eet, 7 f eet below; Port El gi n , 
702 feet , 8 feet b e low; \~T iarton , 763 feet , 14 fee t b e low; a nd Ho gg Pos t 
0ffi c e , 761 fee t, l~ f eet b e low . St anl ey not es a ~idge a t Sucker Cr eek 
a t 776 fee t, 16 fee t b e low t he Al gonquin. 

Upper Orillia Bea ch 

The .Upp e r Orillia i s -\.Jhe mos'.:; conspicuou s of the b eaches b etween 
t he lilyebridge and t he. Al gonqu i n . It i s s o Yi'3.~ed because o.f i t s promi nenc e 
in Orillia , a lthough it is b etter deve loped on t he h i gh l and ne'lr t he 
Ment a l Institute 2 miles t o thE: southwest, and aga i n at 1 mile nor t h of 
B<i SS Lake , wher e i t f orms a . 25-foot b l uff. The most southerly evidenc e 
of thi s beach occur s on t he Al bon qu i n terra c e neqr Car t hew Bay , wher e it 
f orrr.s v.·e ll-dev e loped sand and gr ave l ridg'es ., and , i n a smal l bay, a 
shor e b l uff. El sewhe r e i n t he a r ea t he b ea ch i s marked b y shor e bluf fs , 
exc ept on a he i ght of l and 1 mile northwest of Silver Cr eek s t at ion wh er e 
sand and gp1v e l ridges occur. The b each i s we ll mar ked .on Ar dtr ea Is l and, 
f or ming good bluffs on both . s i des nea r t he centr e and .a well-ma r ked bluff 
1 mile north of t he mo st northerly Al gon qu i n b l uff . N,o e l evation s wer e 
b.ken a t t h i s l ast point. Go l dt hwa it aga i n f ound other · b eaches t hat wou l d 
corre'sp ond to t he Upper Orillia, name ly: Ki n ca r di ne, 636 f eet , 31 fee t 
be low t he Ll gon qu:ln bea ch ; P~rt El gi n , 6 71 fee t, 39 f eet b elow t he 
i.l.gon qu i n ; and Ba l sove.r, 806 feet, 51 fee t b e low t he Al gon qu i n, 

Lower 0rillia Bea ch 

The Lower Orillia peach , a l so consp icuou s i n 0r i l l i a , shows 
its bes t deve lopment j u s t west of t he Ment a l Insti tute . The beach is 
tra c eable f or on l y abou t ha l f t he d i s t anc e of the·Upper Or i l lia b each . , 
I t i s ma r ked t hroughou t ,by beach bluff s exc ept a t· a point l t miles s ou t h-
west of Si l ver Cr eek s t a t i on, wher e it f orms sand and gr av:e l r idge s . 
Ne good expo sures occur on Ar dtr ea Is l and. J .. t 0.r i llio. this b each lies 
68 feet be low t he Al gonquin . f. bea ch r .i dge noted by Go l dthwa it a t Penetang 
a t an e l evation of 785. fe.e t, 70 fee t b e low t he Al gon flu i n , was proba bly 
formed dur i n g t h i s s t age . · · 

V.yebridge Bea ch 

The Wyebridge beach is n ot strong in tl1 e Gear gbn Eay s.rea , and 
it i s even l ess pronounc ed near Or i l l i a . I t i ndi cates only e short 
pause on L11ke Al gonqui n at t hi s level. It may b e t hat the l e.ke at this 
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stage fluctuated, r esulting in partia l destr uc tion of the beach by 
drowning , as suggested by St anl ey . Measur ements were taken ov 3r a. 
distanc e of 9 mile s . -·- --------

Penetang Bea.e h 

The Penetang b ea ch is expo sed at two local~~ies in the area , 
one of whi ch is only a s light slope in sandy deposits on the west side 
of Ardtrea Is l and . The other locality , 4l miles north of Cril:ia on 
t he road to Uhthoff , is worthy of note . Part way up a 3teep , 60°foot 
b luff is a na rrow(20- to 30- foot) bench . The terrace is boulder s~rewn , 
and the base of the bluff above ·is well marked~ The n ::i rtherly exposure 
of the b l uff and the deep wat er off shore are undoubtedly factors that 
contriouted to the on l y exc e llent expo sur e of the Penetang in this 
area . The d i s t anc e between the two po i n t s at wh ich e:•_ev9.tions w~re 

taken is i nsuffi cient to dete rmine the slope of the beach. 

Ceda r Po i nt Bea c h 

The Cedar Point b ea ch is unique in that th e shore~.ine as 
exposed is about 20 fe e t bdow the l eve l of lake Cou ·:ohiching, f1. height 
of l and separates the sbandoned. shoreline from the present J.akc, Again 
elevations wer e t aken a t on l y t wo points , which a.re separated by a 
distance of nea rly l i miles . The northerly .loca lity is again en the 
west side of Ardtr ea Is l a_nd , and tre base of the boulder s·crevE-: s~. op e 

ends i n a c eda r swamp wher e a ccurate determinations are d~fficult ~ The 
other locality is at the base of the 60- foot bluff men-cioned in the 
description of the Penetang b ea ch. The base of this bluff ~- s also a 
cedar swamp , but the e l evations of the b each corresprnrl so V'PL;.. with 
t he. t of Stanl ey ' s that no hesitation is fe lt in their correlation. The 
distance be low other beaches is also in' agreement, 

Other Beaches 

Mention should he r e be made of beaches and r~dges other t han 
thos e referred to above , as they i nd ica t e the nature of the sub 3{dence 
of Lake Llgonquin . In t he northern part of t he area the stc 'Jnge s t 
features were t a.ken to mark the highest wa t er - plane of -Che !.i•"l.in <~0 1q1 lir: 

beach , but numer ous ridges and s lopes occur above o.nd ~).0 1:.ow th r, main 
b each. Simila r featu r es are associated with the Ardcr ·Ja b o.-:cc:L South 
of l' ri llia. l eve l s lower than the Al gonquin are bes t marked on bo..y"'mouth 
bars as a series of grave l and sane ri dges between t~18 ;;_:_go:'l qu ~n and 
Ardtr ea. beaches . Approxima.te l y 12 f ee t above the Upper Urillia. beach a re 
a few iso hted features tha t may mark a t emporary halt in the ~·ow8ring 

of the l ake . Numerous features that exemplify this stage have been found 
by inve stige.tor s in other loca. l itiEs, but here it is not sufficiently 
well defined to give it n. name . Ten feet below the VJyebridge is a 
moderate beach ms.rked by b l uffs in three lo CP,. l iti e s on the we 3t side 
of 11rdtrea Island . Thi s again agr ee s clo se l y with obf GY«ia"wicns made by 
Stanl ey . Apa. r t from such t empora.ry ha lt s as noted qc c ve~ the subsidence 
of Lake 1~ 1 gonguin between recognized beaches a.ppe'.H to have: been rapid , 
with i nsuffici ent time t o develop distinctive fee~ · 1r e s. 

Impounded Beaches 

In each of the small bays of Lake _:... l gonquin southv-e3 t of 
C'ril l ia are rid ges and bluffs that were at first though t tri b e cc rr e}<>":ecl 
with similar features on the lake s id e of the bar s and f o r,,1Jd by the 
waters of the l agoon during temporary ha l ts in the lc. ,1 _:::-jng of la.ke 
Al gonauin. However , the elevations inside the ls. gr :ms do not '.3.lv·ays 
correspond with e l evations outside . I n addi tion, the lagoc;D" -· ere of 
suc h limited size that it i s improba ble that wave e. ::tioa ~n t he J.,..'l goon. 
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was of sufficient strength to develop the beaches • . The evide '1.Ce f or 
impound ed beaches found on Georgian Bay substantiates the conclu sion 
rea ched by Johnston that prior to the f ormation of the highest Al gonquin 
bPach Trent Vi;illey was the sole outlet during whi ch time the hke was 
considerably lower. With uplift of the F.enelon Falls outlet the lake 
level rose" It is suggested that the-s e lagunal features are the result 
of wave a.0t ion during the rising stages of the lake,. The ba y-·mouth bars , 
built during the long stand of t'h.e lake at i .ts high.est level .: prevented 
the destruction of the se earlier· features. Four miles southwest 11f 
Orillia. is a steep blD:2f in the· lagoon, the base of whic h is 20 fee t 
below the Algonquin beach and corresponds to the Ardtrea b ea.--: '1, TwC' and 
a half miles ~outhwest is a 10-foot bluff in a. la.goon a.t ·.rn e J ova tion· of 
815 feetf o:- ?5 feet below the Al gonquin and 7 feet below the ~\.rdtrea. . 

A second b ea ch here is at a.n elevation of. 827 feet, or 12 f ee t bdow 
the Algonquin and 6 feet above the Ardtrea.. Running para lJe l to the 
bay-mouth bars in both these ~ocalti;;ies a.re well - m&rked ridges OT'. '.;h e 
lagoon side at 6 to '7' feet below tbe top of the bar o It is F oba.ble 
that these were formed by strong wave act ion during t he constru.:: tion 
of the main ridge. 

GENERAL RELA.TIONS .. OF THE WATER-:-Pl;ANES 

Critical facts derived from the profile map (Figure 1 ) have 
been a:rranged in Table II, together with the data adapted from Star,ley 
of the water - planes i n the Penetang area. Al though the sJ.opes of the 
water-planes are not in exact a gre ement yet they a.re suffici,ently 
clo se to · show a good correlation o .. Exposur.es of the lol'rer gr1mp 'Jf 
be.aches are limited in this area , .consequently,. r..o · gr eat relio.nee ~an 
be placed on the rate of slopep and the tilt rate as found by St anley 
is probab l y the more a ccurate . 

Several important conclusions may be drawn from· .a s t c<dy of 
the profile map of the water - p l anes ., The most strik ing featur e i s the 
general parallelism of the lower 4 1 goriqu i n beaches. Apot.her i :r.ipor :::nt 
feature is the convergence of the uppermost ;beache s .. Dotted lines 
a ssoc ia t e a with the Algonquin and J! rdtr ~a. beaches ma rk tempera ry :nal ts 
in the r ap id, loc al uplift that affected the northern pa rt oi' the area . 
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Tab l e II. Comparison of the Water-Planes in the Penetang 
and Orillia Ar eas 

-
. ORIL.LIA PENETr'cNG 

a t Silver Creek St a. tion a. t Giants Tomb Island 

Water-p l ane I II III IV I II · . III IV 
:Measur ed :Slope :Inte r w. l :Converg-:Measur ed :Slope :Intervnl:Converg-
: el evation: of :b etween : ence :e leva tion : of :between : ence 
:of beach :we.ter~:succ ess-:of sue- .:of bea ch : water ~:success-:of sue-

:pl ane : i ve :cessive :p l ane ive :cess ive 
: per wa t er- : wa. t er- : per water - wat er-
:mile p i anes : pl anes :mile : plane s : planes 
: (feet): (feet) : (f ee t . : (feet): (feet) : (feet 

:per mile: : per mile ) 
I .. : 

Al gonquin 856 3 . 52 ) 615 ~o38 ) . ) 
.20) .. 0 .52 : · ' --- ) ---) 

) ) ) 
Ar dtr en 836 3.00 ) ) ) 

) .. • . ) ) 
2 9) 92 : 0.10 --- )90 : 

---i ) .• ·) 
Upper 807 2 . 90 ) ) 

Orillia ) 
) ) ) 

:· 22) o·.oo ---) ---) v .3E 
) . ) 

~ Lower 785 2~90 ) : .. . 
Orillis. ·.~- T' 

~ 
. . 

21) 0.15 ) 
Wey bridge 764 2 .75 )' 785 ) ) 

) 
T 

40 37 ) 
Penetang 724 748 3 . 06 .. 

24 24 0.125 
Cedar 700 : 724 : -2.s75 : 

Po i nt 
: 38 .. . 'J .125 

Payette =· Not pr esent 686 2.75 
,---.. .. 



I NTE:RPRETATILN. CF: RESULT~ ·· 

I n d e t e rmining the wa t er-p l a n es it is r ea liz ed tha t l ake 
l ev e ls may fluctua t e from year to year, and t he b ea ches a s i nd ice t ed 
he r e do not ma r k a long , . con?tant s~and . of t he wa t er at. t hat ele;va t ibn . 
Al so, it i s r ea lized that f e?. t u r es such as bars,. ridges , and spits Ill8.y 
change i n position and e l evation ev en dur ing one violent s torm . However, 
simila r c onditions mu s t ha ve exi sted ev er ywher e i n such a sma l l a r ea as 
t he Orill ia district, t hus g iving a con st_e,nt wa t er - p l ane . 

- ' 

The Al gon quin b ea ch , a lthou gh the most d i stinctive i n Crillia 
map-11. r ea , pro v ides t he gr ea t est diff iculty i n d et ermining t he 8.c tuF>. l 
e l evati ons ma rking t he wa t er- plane . Th i s diff iculty i nc r eases f r om south 
to north and may b e due to one or mor e of severa l causes . As the blu.ff s 
a r e hi ghe r i n t he north , s l ump i n g ·was gr ea t er t he r e , and, whe r e sr-md i s 
pre s ent, the t erra c e me r ges wi th t he bluff and t he a ctua l e l evation of 
the b each could on l y b e roughly estimated. If t he evi denc e i s correct l y 
inte r pr Eted mor e tilt i ng oc curr ed i n t he north t han in t he south of t he 
a r e':l , and thi s tilting ·was gr eater du r ing the ic l gonqU: i n t h q_n du r ing 
l a t e r stages • . \s the uplif t was not uni.fo rm new b ea c:hes would be f orm ed 
a s t he shor eline was r a i sed , and in protec ted locRliti es the olde r 
be.a ches mi ght b e pr e s erved wher eas i n open· r egions waves o f lower l eve l s 
could encroach on t he bluff s and r emove t he evidenc e of hi gher beA.ch 
l eve l s . I n t he s o.u t he.r n p!l r t of the a r ea l es ::: tilting probab l y oc cur
r ed, and as t he uplift continu ed inthe n ort h t he wa t e r l eve l her e would 
r ema i n stationa r y or even r ·i s e , t hus continu i ng to develop a s i ngl e 
strong shor e line . 

A d e t a iled study of the ~rof il e of the abandoned shor e l ines 
i ndice. t es t wo stage s of up l ift . The fir st , or · i n itia l, uplift was loca l, 
conf i nGd t o t he 9.rea. i ,,.medi?.'t.e l y i n f ron t of the ic e - sheet , gree,test 
clos e to t he ic e front and dimi n i shing away from it. The second , or 
r egionq, l, u plif t followe d as the ic G-shee t r E: tr eE!-ted. This. stag;E: mer ged 
with t he i n it ie. l up lift, t ilting was ) e ss, i t proc eeded over a gr ea t er 
l en gt h of time , and wa s mor e uni form . · Suc h an i n t er pr 9t at i on i s ne c es 
sa r y to exp l ain t he conve r g,ence of t he uppe.r .A l gonqu i n beaches and t he 
appro xirra t e pa r a lle lism of t he lower b ea c hes . ·I nitia l up l ift oc curred 
dur in~ t he format ion of t he Al gon qu i n _b ea ch in t he Ardtr ea SG c tion . 
Fo 1101 ri nb this and continuing through t he Ardtrea and _i nto t he Ur per · 
Ori llia. . b ea ch stage i n bo th t he north and south was i nitia l. up lift 
me r g ing with a nd gr adua lly succ eeded b y regiona l u plift. I t is suggested 
tha t the Ardtr ea and pos s ibly t he Uppe r Orillia . b ea c hes a r e pa r t l y t he 
r e su lt of i n itia l u plift, henc e t heir mor e ma rked c onve r genc e wi th t he 
Al gon qu i n . It is not i nferr ed t hat no other s tands of l ake l eve l occvr• 
red other t han a t the Ard t r ea and Upper Orillh b each i evel s , for the 
m,i.merous beache s and rid ges· at variou s a ltitudes b eti..veen the 1;. l gonqu i n 
a nd Upper OrilliB; su gge s t a spasmod ic tilting throu ghout, l:u t t hat t he 
period of au i es c enc e was longe r at t hese two s t 13.ges . The Lowe r f 1rillia , 
Wyebridge , Peneta n g , and Ceclr,r Point b eaches wer e sub jec ted to r eg iona l 
uplif t on ly. Henc e t he lowe r t he "b ea ch t he mor e pa r a ll e l i t becomes 
with t he one a bove . 

Another f a ctor, othe r t han d iffer entia l up l ift, i s r esponsibl e 
for t he dev e lopment of t he l owe r bea ches . Th i s i s the lowerin .s of the 
l ake 10v t: l by the open i ng o f lowe r outlets as the ic e r etreated northward. 
At some t ime f ollowi ng the Uppe r Orillia beach s t age , bot h the Po rt Hu ron 
and Fenelon Falls outl et s we r e clo sed ; t h e r efor e , new out l Ets must be 
postub.ted, and thf; s e c ould on l y ha ve been f ound i n t he Pr ecambrir,n area 
between the Pa l aeozo ic bord er and 1-: orth Bay. The a lmo st entir e l a ck of 
shoreline f ea t u r es between pa ir s of lower b ea ches i ndi cate that the 
loweri ng of the l ake l eve l bet ween s t ands was u n i f orm and modernte l y 
r apid. The Al gonquin i s by f~r t he stronges t of the b eac hes and , t her e 
for e , t he times during which the wat e r s tood cons t ant durin g the lower 
s t ages was r e l ative l y brief compa r ed with that of t he Al gon quin beach 
st age . 
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It is suggested that for a brief time at least the W':lter was 
much higher than the altitude taken a s the highest water-plane. A 
gr ave l pit on the northeast end of the bay-mouth bar 2imiles south
we13t of l.rillia. shows stratified sands and gravels for 3~ · feet 'above 
the water-pla ne. The nose of the bluff on the southwest end of the 
ba.r is e. l so compo sea. of sand and grave 1. It is very doubt!'ul if even 
the most violent storms could deposit this material so high above the 
lake l eve l. 

Several conclusions may be dra~m from a study of the ridge s 
and bar s . Ridges parallel to a shore bluff are generally of the· sub
merged type , the top of the ridge 2 to 8 f ee t below the base of the 
bluff. It is possible that son;ie of the beach ridges assigned to the 
Ardtrea in the profile map (Figure 1) belong to th e Algonquin. Ri1ges 
developed on an island, the top . of which was appr·oximate~y level with 
the water or within the zone of . wave action, a re of the ~met gent type, 
and ri se 2 to 8 feet above the "Nater-plane.- Bay-mouth bl'lrs and spits 
a.re always above the water-plane where joined to the headland and may 
rise 10 or mor e fe et ab ove the a ctua l shoreline, although 5 to 6 feet 
is more common • . The e levation of the centr e ·of ·the bay-mouth bar 
depends on the l ength. of the bar~ the amount and kind of materia l 
suppliec from the headland, and the strength of the waves and currents. 
These bars a r e a.rcuate in form. Spits decrease in height away from the 
headland to finally merge with the terrace . 

Ridges are less commonly associated with th e lower beaches, 
and the best evidence of them is on the ls.ke side of the bay-mouth bar 
of a. higher b ea ch .where conditions were more favourable fo_r their 
development. The paucity of the se f eatur es may be explained by more 
protectec t erra in of ·tn,e lower beaches, which r esult ed in less violent 
wave action. No bays a.re associs.ted ,;;.ith the lower ·beaches, as the 
bay-mouth ba~ of the Al gonquin effective ly sealed pre-existing bays. 
Another f8.ctor is the small development of the cut t errac e s of .the 
lower b eaches due to the r e latively brief time the lake r ema ined at 
the se l eve ls; hence no parallel ri~ gesoccur. 

In a ll instances in this area north-facing beaches and bars 
show a gr eater deve],opment than do those f a cing in other dir ections. 
The bluffs a r e steeper and higher, rising to 80 fe et in most places . 
and bay-mouth bars and spits a r e &ener~lly 3 to 6 feet higher , This 
suggests that t he prevailing winds in gl acial time s wer·e northerly and 
storms from thi s direction more violent than others. As suming that tI'- e 
ic e had r etr eat ed only a short distance into the Precambrian, the; reach 
of the waves would have been extens ive. However, it is not inferred 
tha. t the r each exceeder. that to t he east and southeast . The eque 1 
development from both ends of east- to southea.st-facing· bay:.mouth bars 
.indica tes thn. t southerly storms . were also common. Another exp lanation 
for the strong development of north-facing beaches may have been the 
ca lving of the gl a cier. It is probable that the ic e front formeJ the 
north shore of Lake Algonquin at this time, and if the gl9.cier stood 
close to the l and , l a r ge blocks of ice falling from the fa ce of the 
glaci er into the deep water could ha'Ve produced exceedingly large waves• 
Howetrer , in view of the f a ct that the ice mus t have r etreated into this 
a. rea. during the early stages of 13.ke .A lgonquin when the Fenelon Falls was . 
t he only outlet, it would be necessary to postulate a long stand of the 
front i n this area between the. Fenelon Falls and the 11 two outlet" stages, . 
and no r ecB ss iona l moraine marks such a stand. 

SEQUENCE OF EVENTS IN THE ORILLIA AREA 

The succes~ion of the various stqges of Lake Al g0nquin iri the 
Orillia. a rea may b e enumerated as fol lows : 

., 
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(1) As the Visconsi~ ice -sheet r etr ea t ed into the genera l 
vicinity of Crillia the Trent V3.lley ot:.t l et was op ened, thus lowering 
the w'.lt e r l eve l of ear ly 18.ke Algonquin with the .result that the Port 
Hur on outlet was closed and .discharge was by W"-Y ·Of Fenelon Fal l s • 

(2) Initia l uplift ~ iong the ic e f ront r aised the Ferelon 
Fal l s outl et unt il d i sch9. r ge was distributed between Fene lon .F::i.lls 
9.nd Port Huron . This i s the 11 two-outlet11 st9. ge during which tho hke 
l eve l rose at l east 60 fe et , destroying most of the evidenc e of lower 
beaches . It was during thi s stage that the strong ·A l gonquin sho r e line 
W'3.S formed, and it r epr esents the longest ·stand of the water. at a 
constant l evel i n t he history of the lake ~ 

'(3) The Ardtr ea bea ch was f ormed during a t'empor11ry halt 
i n the ini ti11.l uplift. This beach is we<tk , and ;the tim'e r equired fo r 
it· to form wu.s r e lati ve l y short. NJnor beach features oceur '.lbove anC. 
below the Ardtr ea and repr es~nt . ·even shorter cessat ions of uplift . 

(4) The Upper Crillia 1::e'.3.ch lllB.rks a longer re.sting period 
in up l ift , when the discharge had t een ~arge ly dive't"ted to the Por~ 
Huron outlet . The gl a cier had r e.treated sufOcient l y far to the nor th 
so that inith l uplift at the ice fr ont b;:td. little .or no effect in this 
a r ea , with the result th .. at the b each is fairly strong and not 1narked 
by anomalous f ea tures tho..t are so commonly associated with the hj gher . 
bes.ches . 

(5) A drop in l ake l evel of 20 fee t re sulted in · the formation 
of the L0vrer Cril lia b each, ¥rhen , i n al l probability, the Fenelon Falls 
outlet waE ent ir e ly clos ed and the disch.'1.·rge at Port · Hu ron -·gr eatly 
reduced . This beach i s almost as strong ·as the Upper Orilli~, cut 
both represent a rel~ ti ve l y short l apse of time . · The draina ge of the 
l ake was probably due t'o the openi ng of .a lowe!' out l et i ri the north . · 

(6) A further dr~p in lake l eve l of 20 fe et, when still other 
outlets wer e f ound, r esulted i n t he formation of the VUyebridg::e , e. beach 
of appr0:ximate l y :the same strength as the Upper and Lower' Orillie beaches . 
A minor lowering of t he l ake another 10 or 12 f eet fo llowed , i.vi th the 
:trni l d'ing of ra th i::;r weak beaches. 

('7) Forty feet be low the Wyebridge the l ake age. in r erPa i nec 
f a irly con s tant to form t he Penetang be'lch, the strongeEt of . the beac:hes 
since thE: A l gonguin . · 

( 8) Another drop of 25 f eet in l ake l eve l r esulted in the Ceda r 
Point beach, whi ch . r epr esents a stage equa l to or longer than the Penetang . 
Following this stage Lake Al gonqu in was drained from the Orillia area , 
but evi denc e of lower stag.es a re to b e found on Geor gi an Bay . 1'he dro p 
i n lake l eve ls between succ ess ive Eta ges a:ft er' the .Upper Orillia wa s 
r apid, and no beaches war.thy o~ note formed b etween sta ges a lready note.d . 
The pr esent l akes in thi.s a rea were independent of Lake Al gonquin at . 
some time f ollowi ng. the Penet a ng stage. 

(9) Following the· withdrawal of Lake J... lgonquin from ( ~illfa 
area the water levels were success ively lowere<l unti l f'ina1 ly. the opening 
of the Mattawa- Cttawa outl e t ushered i n the Wipis sing Gr ea t Lakes . 
Prior to thi s l ast event reg~ona l uplift occurred on a. major s ee.l e , 
r a ising a ll Al gonquin Lake b eaches to nearly their pr esent e l eve.tions . 
During and af t er the NipisEing Great 18.kes stage uplift has conH nued 
on a minor scale, r esulting in the pr esent height of the l and above 
sea-level . 
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CONCLUS IONS 

At l east six b eA.ches l.ower than the. 1.lgonqui n can be 
r e c ogni zed i n Or i l l ia m'.lp-aren.. The upper -~'.1r ee have been given 
l oc 9.l m:.rnes _; the lowe r thr ee cor r espond to be<1.ch0s i n the Geo::- ?;i an Bay 
area: '1.nd the !1'.lmi:..s Gmp l oyec1. there have -..-men adopt0d for this area . 
rho water - planes of ~hEse ::>eaches are nea1 ly p3.n.l:i.o l , convergenc e 
b eing greater in the higher beae;hes and parallelism increas i ng yrith 
eac h suc eess:.ve pail· of l ower beaches, The mult i pl icity of beaches 
asrncia ted i n t:1e n o r t hern po.r-L of the area with the Algonquin P.nd 
A:"ritre'l beeches vr<?..S the r esu l t of rapi d :initi<:i.l uplift fo llowed b y 
temporary qui es c en-'v p e r i ods,, The other beaches wer e f o rme d at 
suc cessiice J_owe r ::.ave l evelf_, when the lake was d r ained b y t he o penin g 
of ne>'' outlets to the nor t n. 

Il/'inor regiono.l u~Jlift follcmecl the initial uplift . ~1.t .'?..b out 
thG time of th:: ~isappearnnce of Lel:e Algc,nquir: , and prior to the 
fo r mation of th8 Nipissing Gre<:J.t ~,c.kos, a great 1-egionc.l movement 
:·esulted in the d.cfOi"Trl.i t:.i.on of thr· Lai-e !. l gonquin 'oE"s. ches , e.nd W9. S 

a.gain fo lJ :>wPd by mino r uplilt" A. co;np(L"ison of the Ni p i ss i ng vm.te r 
pla.ne with the v.'Bter--plane3 of Ori l lia s.rea r;hows that the majJr 
movement rr.'d.u ed gl· ea ter ~il ting then oubsenuent upl if t o 

'i.'he time during; ''lhich the w<J.ter level reirained c onste.11t i n 
the forrna-Cion of the l07fer beo.~hfls was re l ati-v0:1.y short as cnmpo.red 
Wi t h th'J tirr.e curing which the Jcl f onguin beach WD. S fo;:·med , 

The p::-cva i ling w:cnds G.uring J.,_lgonquin times wer e nor ther l y , 
as ev~.c1.enced by the g :·ee.ter d,;veloj_Jrr,ent of '.:! 1.uffs, P,; r avel b a r s , and 
spits on nori:h~facing shor s Jines. 

Go l d t hwait) J ,w ~; 
Laks s 
Geo j_. 
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