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One hundred eleven boring• to the original bottom were made in the 

sediment of Douglas Lake. They provided the data for constructing a oon• 

tour map of the original basin (Fig. 2), ot a later stage called the 

high-level stage (Fig. 3) and of profile diagrwns (Fig. 4) whioh show the 

relationship of the original, high-level and present ba&ine to each other. 

The contour :maps furnished the basis for determining the various morpho• 

metrical features (summarized in Table II) of the different basins as 

wholes as well as of' the many separate depressions within the lake for which 

the lake ia notable. 

Most of the borings were exploratory in the sense that they were made 

rapidly with the intention only of dilcovering the type of sediment and 

the depth of the transitional zones between the various kinds of sediment 

encountered. However, nine borings were made in different parts of the 

lake from. which complete cores of sediment were taken. These furnished 

a careful check on the oonclu1iona based on the exploratory boring• and 

gave material £or the study of the chemical and petrographic nature of the 

sediment and the microfossila and laminations found in it. The fossil 

pollen from one boring (No. 74 in South Fish-Tail Bay, Fig. l) has been 

examined and forms the subject of a separate paper already published 

(11iilson and Potzger, 191,3). Dr. Ruth Patrick is making a study of the 

diatoms and Dr. Frank E. Eggleton of the invertebrates £rom the cores and, 

if warranted, separate publications will be made of this material. The 



-2-

laminations in the sediment haTe proven profitable for the construction 

of a post-glacial time table which will be the subject ot a separate 

paper in the near future. 
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Method• 

The method& used in making the borings and taking the samples ot 

sediment are substantially those described earlier by the writer {Wilson, 

19Ll). H~Hever, the writer would like to add that he learned that in 

trying to 1P.ork from a float on a good sized lake where the water ia rough 

a considerable part of the time it ie essential to have a float as broad 
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' aa the length ot th• maximum waYea that occur in order to avoid roaking 

et the float to suoh an ertent that work cannot be continued.. 

A brief hiawry and deacription ot Douglaa Lake 

I. l). Scott (1921) deaoribea Douglaa Lake (Fig. 1) u having been 

•a depreaaicm 1n an arm. of & grea-t archipelago" during the exiatenoe of 

Lake Algoaquill and that it be0&1H iaolawd. u a separate body- or water with 

the aubaid.enoe ot the water• ot Lake Algonquin. Soott oontinuea hia 

deaoriptioa by saying tha'i "The awrial 1urroun.ding the lake ia all et 

glaoial origin and is oompose4 of sand, exoe)" at the headlands. These 

head lancla are oa.usri. by till, which is much leH readily- attaoked by the 

waves, and it will be seen .from the map, (Fig •. 42)~ that, in general, 

they are opposite eaoh other. There seem to be two small till ridge1 

here which cause the constrictions in the outline of the lake but do not 

perlist across the baain unless possibly in the case of' the more westerly. 

On either side and between the ridges are heavy deposit.a of sand which 

partially filled the depreaaiona except where the lake now lies. The 

eaetern end of the lake is surrounded by outwash but the aande ot the 

cen~ral and western basins, although possibly outwash, -were deposited, 1a 

part at least, on the bed of Lake Algonquin 'Which formerly co·vered thia 

region.• 

The separate depreaaions tound in Douglaa Lake, scott assumed te have 

been due to irregularit1e1 in one block of ice or to several. separate 

blocks of ice left by the melting ice sheet that had prnioualy oovered 

this region. This early period as an embayment ot Lake Algonquin ia 

referred to in this report as the Algonquin Stage of the lake and the basin 

~ The features referred to in this figure are also evident in Figure 1 

of this paper. 
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l t ooeupled at the wt •-' •• th• Ori ctn.al Jl'•lin. It •• d'.<r1ng t-~,1. early 

periacl• aooordl.ng to toott, that a bN&d terraoe .. \iflelopod w, 1oh still 

toru a oouplOlaoll• tel.tun ot the lande-.pe UO\Uld tl\11 l&b •• approxl••l1' 

1:be no.root •1--~ion &bow •• leawl ( about 20 tHt une the prend 

1alW 1 ..... 1) • It 1, 1, ••ewaed th&~ 10 tNia of a'ller ltood &MW \hi. ternN 

lfflft 1 \ wu an• then the Algenq\ila wat.r 1.-..1 would haw had an •l•••Sen 

ot 140 r .. -. fh11 1• the 11u11 on whioh tM wrlur u•-4 the 71,o-.ron 

oon'®r (f'1g•• l and 2) u •rklng ta,. original ahorellae (Algoaq,,t.a a\lage) 

~oo·t\ upl&1m tnt. t whOft tu ci--•r Alionquia lake lenn4 to b 

t:ip111••~ l•ffl -.r.d ~,o'i~laa 1.,u;• b..._ a.n ieola\ed body' ot •'-r, •• 

ter"raoe •• c!n•loped at t.tiie Ut.h-leftl •t-,:e wh1oh beoae oxpu•d when 

tM lake loWOTN to 1'4 l)NMl\t l....i..tbe ~ru• ia about 1+ feet a'bcmt 

the pr•••~ lake l.-nl. lt it la u.-.d th&\ 6 t••• ot ••r atood abo'N 

t."lia h1ga.lewl .,..... then th9 720-toot oontow- o&n • ueed t.o -.rt lbe 

•lna."1on or tho .,._,. a.Ad ahor•11ne tor \h.1a •tac• ot \M lake-u ne 

done la P'lguree 1 and l• 

Wf•l4Jh (192T). tteleh &ncl it:£tlnon (19)2), weloh and ~clnon C19J,) 

haw ade a •PN1al atudy of the ieolaW sulnerpd c!eptfla1ou t,..-,,a'\ ooour 

1n wurJ.•• .Lair.• .u. tlw pneenl ,111111. Thore are anen auoh d.epnaal 0111 

itt.io•n •• fairy blo.na. .llillplo i'oini. ~oher\a Point• Gn.pnlne roin• stony 

Point, t•dt• Point, and South iiah-'l'e.11 hay upr•dioaa ( f'1&• 2) • Tl'Mt 
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all of these depreesions were caused by stranded blooka of ice from the 

receding Wisconsin ice sheet. Endence will be submitted later suggesting 

that these dead blocks of ioe remained in the several basins tor Y&rying 

lengths of time, thereby profoundly influencing the distribution of the 

sediment laid down during the early (Algonquin) stage of the lake. 

:Nature and dhtribution ot the aed.illlent 

The sediment in Douglas Lake consists of four typea, namely, black 

to brown gelatinous mud, marl, pink clay, and a brown varved clay. The 

black gelatinous mud is the uppermost deposit and is soft for the tirst 

ffffl feet but is quite solid further down and is almost like horn in the 

bottom reaches. The marl lies innn.ediately below the blaok mud and is gray 

in color and rich in carbonate■, i,e., it is quite similar to that found 

at the surface in some lak••• Both the black mud and marl are thought to 

be warm water deposit• (Fig. 4), i.e., to haTe been laid down after Douglae 

1.ake had beoome an isolated. baain in which the water warmed and stratified 

in aummer much as it doe■ toqy--this would have been during the high~level 

and present stages ef the lake. 

The pink clay is an amorphous deposit lying below the marl and ii 

thought to have been made during the Algonquin period of the lake and, 

therefore, to have been a fairly cold water deposit (Fig. 4). Thia ia 

inferred from the fact that the water in Lake Algonquin probably had 111110h 

of its source from the melting ice sheet. The nearly complete lack of 

organic matter in the pink clay (Table I) and the fact that its color un

doubtedly is due to the presence of iron oxide which probably came trom 

the iron deposits further north lend themselves to this interpretation. 

The brown varved clay occurs in deposits of about a foot's thiolmeas 

in several localities in the lake basin below the pink clay deposit. It 

was found near the surface at some localities near shore but was present 

below 104 feet of sediment (172 feet below the present water surface) at 
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Fig. 4-• Cross-section profiles sho·wing the relationship of the basins 
of the three stages of Douglas Lake. The bottom line shows the ori17:inal 
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boring 2 {Fig. 1) in Fairy Island depression. Since this brown clay {of'ten 

quite thick deposits) ia tound owr a wide area ot this part of the state 

of Michigan. sometimes at levels higher than Lake Algonquin ner stood 

(LeYerett and Taylor. 1915), it b likely th.at it antedates Douglaa Lake. 

This deposit was always underlaid in Douglas Lake with very tine sand that 

contained enough carbonates to give a vigorous reaction to hydrochlorio 

acid. There was 41 feet of this fine sand lying under the brown w.rved 

clay at boring 42 below which was :found coarse gravel. If it should be 

found for certain that this bro'W?l clay layer is of earlier origin than the 

.Algonquin stage ot the lake, it oould be utilized as a .-ricer ot the 

origin.al bottom and re?D.ove eeme of the doubt expressed in the work reported. 

here aa indicated by the dotted lines on the map of the original basin 

(Fig. 2). In suoh a case the volume given here tor the original basin 

would be somewhat reduoect. 

That the sequenoe ot deposit, is not quite ae eitaple aa is indicated 

abon and by the profile diagrams {Fig. 4), due principally to the alterna

tion ot the various type1 ot aedilllent at transi tioaal son.ea between the 

major deposits, is shown by the following log of a core taken from the 

center of South Fish-Tail Bay depressions water, 72 teetJblack 10.tt. 

flocculent mud, 72•74 feet1 brown gelatinous laminated mud, 74-lOJ teetJ 

gray marl, 103-106 feet; black tough gelatinoua laminated mud, 106-107 

feetJ gray marl, 107•108 teetJ pink clay, lo8-l09 feet, white sandy pink 

clay, 109•109•5 feeta white and pink clay alternating, 109.5-112.5 teetJ 

tine sand, 112.5•116 feetJ sandy pink clay, U6-ll7 feetJ dark pink clay, 

117•123 feet1 sand, 123•123•5 feetJ pink clay, 123.5-125 feetJ aand, 

125-126 teetJ pi.Dk clay, 126-127 feet, sand, 127-127•5 teetJ g:ray clay, 

127.5-134 feetJ .fine aand, 134-135 teetJ gray clay. 135-136 :teetJ tine 

sand, 1.36-137 feet1 gray clay. 137•138 feetJ ooarse sand, 138•14.J feetJ 

as tar as waa penetrated. 
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Table I gives a ohemioal and petrographic analysis tor the tour type■ 

of sediment listed above, namely, blaok gelatinous md, gray marl, pinlc 

clay, and brown clay. The analyses were made by the Baaio Refractoriea, Inc. 

Research Laboratories of Tiffin, Ohio, to whom the writer 1a indebted.. 

The method of chemical analysea was that ordinarily used 1n limeatune work. 

Miss Elizabeth Haley of the laboratory did the petrographic analyses. She 

tound it impossible to separate the material by the usual me~~ods due to 

the large a.mount of calcite and organic matter preaent. She aays, "No 

attempt was made to distinguiah the 'Y8.rioua clay ndnera.11-•lcaolin• 4ickite, 

aerioite, ete.-and a oom:plew identification ot all minerals present was 

not undertaken." The analyses give a good idea, howenr, of the relative 

abundance ot the principal minerals present. 

The analyse• or the black gelatinous IID.ld show it to be mostly water 

(75 per oent). Thia is due to its gelatinous nature beeauae most of this 

water ia an integral part of the jell7 and oannot be raovecl by deeydration 

with alcohol. A sample taken from nearer the surface would have shown an 

even higher per-centage of water. Excluah·• of the water moat ot thia 

sediment is orga.nie matter (JO per cent) in which pollen grains and fragment• 

ot plants can be recognised. Silicon dioxide mu:•• up 4a.so per cent of 

this sodiment (dry weight)•-it i1 mostly the tests of diatoms. Quarta, 

calcite, and linllmite were recognized. in the petrographic analysia, their 

importance being in the order named. 

The narl aample anal71ed, although appearing to be no more firm. than 

the gelatinous aediment, contained only- 47.99 por cent water. On the baaia 

of dry weight, aa in the oaae of the black gelatin011s mud, there are 

conaiderahle quantities of organic me.tter (11.30 per cent) and silicon 

dioxide (27.20 per oent). The carbonates (mostly calcium and magnesiwa) 

f'orm a large proportion of the ae4.iment (approximately 50 per oent) mostly 

in the form ot calcite and dolomite. There waa a small quantity" ot kl.olina 

present, also. 
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TABLE I 

ANALYSES OF SELEC'lED SAMPLES FROM BORING 74 IN 

SOUTH FISH-TAIL BAY DEPRESSIOI 

s102 

R203 

CaO 

MgO 

Loss on ignition 

Calculated or~a....~ie matter 

Color of wet aam.plea 

Color of dry samplee 

Color af'ter leaching 
with BCL 

Loas ot water on drying 

James of :mineral• 

., 
In order of abundance 

Baok 
gelatinoua _, 

• 
(Diatou} 

6.oo 

4_.20 

l .• JO 

35.00 

30.00 

Marl 

6 .. oo 

24.00 

3.80 

34-35 

11 • .30 
11 

Pe\rographic anai:vae■ 
Black Greyish• 

~reen 

Grey-green. Grey 

Brownish• Dark olive 
grq green--brown 

when dr1e4 

1S•OO% 47.99% 

Quarts• Caloit•• 
Calcite Dolomite 
Limonite Kaolins 

Quarts 
Limonite 
Feldspar 

1 110 

• 
(Quart&) 
12.36 

9.s; 
7.84 

16.60 

1.00 
I 

Brawn 

Tan 

34•2h% 

Doloai t.-,-
Clq 
Quart& 
Feldspar 
Iroa oxide 
Titanite (t) 
Zireon (f} 

1 abcrn aurtaoe 

10.as 
15.35 

s.14 
21.68 

None 
ii 

Pinkish-tan 

Pinkish-tan 

Blue-grey 

Large quantity 

Dolomi-"' 
Calcite 
Kaoli.Jl 
Quana 
Limoniw 
Feldspal" 

, Titanite {?) 
Zircon (?) 
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The pink olay by dry weight 1• 48.20 per oen-t lilicon dioxide nearly 

all in the torm of quarts. The percentage ot magneliwa oxide 18 higher 

than in the marl and oaloium oxide lower--they occur moatly- 1n the tora 

of dolomite. The R2°3 compound• are more abundant probabl1 due to the 

il:aoreaae 1n aluminum. oxide tound in the higher proportiou of olay u.cl 

teldapar pre1ent. It is to be noted that aom.e iron oxide is present u 

contrasted to the other kinds ot aedim.ent which undoubtedly account• for 

the pink color so characteristic of this sediment. The large amount ot 

clay present oausea the physical appearance of the sediment. Organic 

matter is almost entirely absent from thia material (1 per cent)••it 11 

made up to some extent of pollen grains. 

The brown varved clay is m.uoh like the pink clay except that oon• 

siderable oaloite ia present as well as limonite, the latter accounting 

tor the brown color. The ft.M'es 'ftJ"Y troia 10 to JO per inch and indioa1se 

that the deposit waa laid down in cold water since varT•• do not tol"lll in 

water over 10 degrees o"11tigrade. 

The diatri bution ot the nrm and oold water type, of sediment are 

indioate4 on the profile drawing• (Fig. 4). The blaok she.ded portion• ot 

the profiles represent the black gelatinous aud and the marl••the marl 

portion makes up only a few teet of this part of the deposit near the 

bottom. The eross•hatched portion of the profiles indicate the pink clay 

deposit. Figure 5 showa the diatribution of the sediment in the T1Lriou1 

separate depressions and the lake aa a whole plotted as graphs. The 

graphs give a good idea of the average distribution of sediment. 

Morphometrical changea in the basins 

1. Introduction 

Reference haa been made to the tact that Douglas Lake has had three 

stagea, namely. the Algonquin at which time it formed an embayment in the 
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great post-glacial Lake Algonquin, the high-level stage which began when 

Lake Algonquin receded to the Nipissing level and isolated the Douglas Lake 

embayment, and the present stage l'ihich is approximately 10 feet lower than 

the high•level etage. There is no way to distinguish between the sedimentary 

deposit, laid down during the high-leTel and present stages, coneequently 

the cmap&risone between stagea are between the basina aa they existed at 

the beginning of the Algonquin stage ( original basin), at the beginning 

ot the high•lnel at&ge {high•lnel basin), and the basin ae it exist• 

todq (present basin)• The preaent atudy ot the morph-.etry of the original 

and high•level baeins haa been limited to the region of the present baein 

of the lake at the west end in spite of the taot that there ia a broad. 

plain extending aeTeral mile• west of the present lake baain that formed 

a part ot the Algonquin and high-level atag••• This is done partly for 

oonvenienoe but a.lao because the character or the depedt owr this plain 

is 10 different from that in the region of the present buin that apparently 

entirely different forces were involved in their deposition. 

ln this section of the report the three stages of each depression 

will be described first and a comparison of similar morphometrical features 

between them attempted. Second, the three stages of the lake as a whole 

will be considered. Third, certain boulder belt• will be described. 

Finally, unuaual ■and deposits found in. aome d.epreesiona will be described. 

The morphometrical data for all the depre■aiona and for the lake aa a 

whole are tabulated in Table II together with the peroentagea or change 

that took place between the stag••• It should be kept in mind that in 

the morphometrioal computations each depression ft.I considered as if the 

topmost complete oontour {iaolation contour) was its ahoreline and marked 

the surface leTel of the depreasion. Ob'Yiousl:y, all the depreHiona t'roa 

thia point of view were submerged l1l&D¥' feet below the general surtaoe water 
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of the lake and were consequently removed from the influence• of wave 

action. Th.is method or oonaidering the depressions ■eem.ed the only 

teuible way to work out the morphometrioal feature• tor purposes of · 

comparison. 

2. Deaoriptiona ot the depreaaions and oortipa.ri ■on 

of the morphoaetrielll features of the three sta.gea 

Fairy Island Depreaaion. This depression (Figs. l, 2, and 3) is by 

far the largest of all the depression■ in Douglas Lake at all thre• stage1 

as indicated by the areaa at the various isolation oontoura (60-rt. for 

the original basinJ ,5o-:tt. for the high-level; and 40-:rt. for the present 

basin). The original Fairy Island Depression has an area of 27,590.000 

aq. ft •• the high•level stage 9.063,000 •4• rt., and the present basin 

7,042,000 sq. rt. Thia is a deoreaae of 67.15 per ••nt from the original 

to the high-le'f811t&ge and ot 22.30 per cent from the high-level to the 

preaent stage. This marked decreaae in area from the original to the 

high•level baain indicate• a trem.encloua accumulation of sediment around 

the peri:pheey of the basin during 'the Algonquin stage. The data above 

and all other data referred to in this aeotion will be tound in Table II 

unleas otherwise stated. 

The maximum depth of Fairy Island Depreaaion increased from 141 to 

143 feet from the original to the high-level stage and the mean depth froa 

46.44 to 69.35 feet showing that scarcely any of the sediment settled out 

in the center of the basin during Algonquin time. In great contrast there 

was a decrease of 66.72 per cent (from 69.35 to 23.o8 feet) in mean depth 

after the begin..~ing of the high-level stage-•these changea, together 

with the rather ■mall decreaa~ in area (22.30 per cent), show that 

practically all the sediment settled in the center of the baain during 

this time. These ohangea can be Tiaualized by looking at the graph (Fig. 5) 

showing the area■ of the contour• at the three stag••• 



Name ot 
de,readon 

' Fairy alan 

"ot ohange 

Grapnlie Poin\ 

" ot ohange 

Bqa &aj 
% •t ohange 

Maple Poin 

% ot change 

.., North Fiah-Tail Bay 

" •t •hang• 
Bogardua Point 

"or oha.Dg• 

• Roberta Point 

% of change 

South Fish-Tail Bay 

% of change 

Sedge Point 
% of ohange 

Stony Point 
% ot ohang• 

AREA (sq. tt. in thou1anda) 

Ori~nal High-level Preaent 

MUnioi DEPTH 
(Feet) 

Or~nal High-in-el Pream 

102 88 
-26.0J .42.04 -13.72 .42.05 -s:,.11 ,.131.000 Ji 0 

-so.oo 
0 

-100.00 o.o -100.00 o.o 
-100.00 -100.00 

~.47j,d66 j,,Ubo 1,s6'),o&I iii 17 
-.:n.81 •S9•73 ·S8•S4 -76.1.,7 

4,859.000 7 .iit::• 1.,20,000 64 -?Orl!lt 

2, 3,020 22,000 3,92 ,000 !3 
+69.1s -13.11 +12.so -31.1s 

+47.40 -23.21 

1 , 101,ood o 2s 
.3.24 o.o .24.00 

d 
o.o 

I 

D 

' 
' 

jf 

ij 

Od 0~ ===================:::::::================================== 
Whole Lake 

"of ohange 

~ Th••• tigurea and other■ in the aame rela·Un poai tion repreaent the peroent or change tw 
the tigurea between which they li•• 



I , 

~ 

Oil DEPTH 
(Fen) Or{J,inai Bigh-lnel Pr•••n~ 

Ji4 09.jJ IJ.68 
+49.33 -66.1, 

29 .18 •fs:i; lB .50 

16.&J 
. -100.00 

o.o 

o.o 
o.o 

01.26 7.59 
•73•71. +44.JO 

-62.07 

32.00 37.17 24.25 
+16.16 .34.76 

-~.u jj.JG.1, 16.4s 
.49.,1 -1.84 

a.o -~:F, 6.93 
o.o -32.00 

o.o 

VOLUJIB ( ou. tt. in thouaanda)e-

112,148,000 
-100.00 

-100.00 

0 
o.o 

85.260.000 168,099.- 95,223,000 
+97.16 -43.35 

+11.68 
s&,JE,ooo L.o,6&o,oo6 30. 186,ooo 

-27.81 -as.7' 

0 1jti.t1000 4.859,&io 
o.o .34.21 

0 

~ The de'bailed tables 1howing the volume• by frustr& are on file in the 
Institute tor Fiaheriea Research at Ann .Arbor, Jlichigan. 
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TABLI II 

OOJGW LAU 

SUMMARY OF J.LL JfORPBOIIETRICAL DAU 

(All aorphomevioal oomp11v.tiou tor the cleprea81cma were 
-.4e a1 it the topust oemplete oontour ot a depre1•1• 
•• the ••urtaoe• ot the bui.Jl. Thia •• tne tor oomputa-
tiona fer the whele lake.) 

DAI ston (hreent) 

+40.00 o.oo 
+~•-.. ,.i . 1.1 1.oa t .. ;, ·. ,.a1 . 

+)3.33 -8.)J 
.. +22.22 . 

1.6 C o:o o.o 
+12 .. as •24-0J -~·-2.31.0 . b.,o 

-100.00 o.o -100 .. 00 o .. o 
-100.00 -100 .. 00 

· 1 • .5' · 1.~ · 
<>.OO. +6.67 

+6.61 

1.1 · • · 1.7 
-21.rr +112.so 

1.1 •5i:i1+ 1.7 8.91 
•s.88 -s.6S 

o.oo 
1.1 1.1 1.j 

-8.33 +18.18 

o.l 
+8., 
1. 1.1 o.o 5• 4-SS o.o -8 • .33 o.o -20 • .4,; 
o.o o.o 

0.7 o.,; o.6 
-28.57 +20.00 

•J.4.!2-

,111· 

'J$ .I 

',.'/ 



LbiJf&. OF SHORELID (Fed) §HokkLDt Dkiltowt 
ilolation oontouni 0r1y-1 Bigi:ieT•l Preeen\ 6;}'~~ H1,h-9•v•l Preai iJi • . . 1, ,, l • 
-t.4.70 +13.19 o.oo +27.27 

I lli,100 -,11, to. ,.ooo i.) •2tf' i.j 
-a5.a9 -1.3.87 -1s.3e +18.18 

-: ,,soo -.36.17 o.oo 
o.o 0 1.1 o.6 o., 

.. 100.00 o.o o.o o.o 
-100.00 o.o 

·!1,850 5,100 JZ9j) 1 • .:, 1.0 1.7 
•56-96 -29.41 -2.3.08 +70.00 

JJS "'Ill 
-ss.23 

1.450 1.§ 
+30.11 

1.7 9,100 1 • .3 . . . 
-9.90 -18.1.3 +8.33 +30.77 

+41.67 
' to.zsd -26. 11, 8·000 .. 1.j 1.2 1.6 

+12.19 •JO.liJ -1.93 +3:3-33 
•2lil§ 

1.1 
.2i.o8 

1.1 . 7 ,libo 14. I.Joo .1 
+91.30 -Ju.is +9.09 o.oo 

+12.16 1:?' ,.,e 10,Joo 9,166 1.i 1.3 
+63.49 -11.65 +27.27 .7.14 ,..~ +18.18 

J,)Uo· s',Boo 1.2 1.1 1.2 
+11.32 -1.69 ... e.33 +9.09 

+9.~ o.oo 
0 3,800 4.libo o.o i:., i.s 

o.o +15.78 o.o +15.38 
0 o.o 

~ -~~ ·-· · 1-.400 , ..... ~ 1.6 •. :.,_/ 

o.o o.o o.o o.o 
0 o.o 

~ The lengths of the original and high-level shoreline, 
are so arbitrary as to make a computation ot shore
line development futile. 

h 



-.~li OF SED~{fmJ fs0Uf1oil coifotii 
g - Bigh-leTe - Orig -
h-leYel reaent Present 
. .JO • 0 .10 

- ]7♦55 ·. '&Bli r,.§.68 70 ;b 3b 

.... 
iJ.'18' o.O 1J.l8 66 5-·- 0 

,_ 9' 

11.1, jo.s) J9.7J 6o Ji SJ 

- I 'IJ;il &;jb j3JfJ w Jo lib 

-"•·-~·u ·JI•·' 11.!6 59.68 so 20 1o 

-

= 

n.;u 15.50 j9.15 6o 20 ii 

'·-" 25.lio 45.ffi 1d 4?S jl) 

ll•7S 1).10 Ll,.91 10 so Lo 

o.o 13.32 o.o 0 So Lo 

22.97 11.86 33,29 .. .30 -10 0 

~ The volume of aedillent in eaeh depresaion wa• computed aa it the 
lower baain or any two lake stages,•• g., original and high len,l, 
included a apeoial truatrua extending from the topmost contour et 
the lower to the level of the topmost contour of the upper baain. 
In computing the AVERAGE DEPTH OF SEDIMENT the total n.lue tor the 
quantity of sediment wu alway• diTidecl by th• aree. or the to};llloat 
contour or the lower ot the two buiu being considered. 
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The reduction in TOluae from the original (1,281,430.000 ou. rt.) to 

the high•level (628,S99.ooo cu. tt.) stage 1• ,0.94 per eent a, contrasted 

to a reduction of 74-14 per oent .from the high•level to the presen, stage 

(162,567,000 cu. ft.). The absolute amounts or the reduotion, in volume• 

were 652,BJl,OOO and 466,032,000 cubic feet, respeet1Tely. 

In view of the oontraeting changes in area and maximum and mean 

depth■ during the Algonquin and aubsequent atagee or the lake, it is not 

aurprising to find that th• mean slope increased .from .5.19 per cent to 

ll.9S per oent during the fol"lllllr and decreased from ll.9$ per oent w .,.,2 

per oent during the latter period•• 

There waa an inoreaae in fflwae dewlopaent ot 40.00 per oen~ f?oa 

the origin&l (leO) to the high•l•nl {1.4) baaina. In contrast to thi1 

there -.a.a no ohange troa the high•le·Hl (1-4) to the present {l.4) basiaa. 

The lengtm ot the ahoreline deoreaaed from the original (21,2,0 rt.) 

to the high•lenl {11,7,0 tt.) basin by 44.70 per oent wt increased by' 

13.19 per oent from the high-level to the present (13.300 tt.) basin. 

Shore development did not ehange during the Algonquin stage but increaaed 

27.27 per oent (l.l to 1.4) during the subsequent period. Theae .figure• 

are significant so far as the original to high-level changes are coneornecl 

but are not so dependable when comparing the high•level to the present 

basins because the •shoreline• (isolation contour) of the present basin 

was determined trom. so mADJ more soundings than was the cue in the other 

two basins that it shows many irregularities overlooked in the two earlier 

baaina. 

The volume of sediment {Table III) laid down during the Algonquin 

stage waa 836.101.000 cu. tt. and that laid down subsequently• 1.e., 

since the beginning of the high-level stage is 546,560.000 cu • .:rt. Compari■on 

of tables showing the volume of sediment by fruatra (on file at the office 
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of the Institute for Fisheries Research. Ann Arbor, lliehigan} shows that 

50 per cent of the sediment liea above the base of truatrwa 3 (30-toet 

contour} in the caae of that laid down during the .Algonquin stage, whereu 

50 per cent ot that laid down afterwards (high•level and present 1ta.gea) 

lies above the baae of the dxth f':rustrum (60.foot contour). Thia difference 

follows from. the tact that most of the sediment waa laid down in the ■hallow 

periphery ot the basin during the .Algonquin stage but in the center during 

the later stag••• 

Maple Point,!!! Grapevine Point Depreaa1ona. These two depression■ 

resemble Fairy Island Depression in that moat of the pi:nkiah clay sedimen.t 

charaoter1at1c ot the Algonquin period of -t:h.e lake aettled out around the 

periphery ot the buin while the reffrae prooe1s (tilling in the oenter) 

prnailed during the high-level and present stag•• of the lake. This sequence 

or tilling caused. ohange1 1n the m.orphometrical t'eaturea from the original 

to the high•level stage on the one hand and from the high•level to ,he 

present stage on the other to be about the same as tor the oorreaponding 

periods in Fairy Island Depression. These resemblances can be verifie4 

by consulting Table II. Figure 5 shows the simila.ritiea graphically. 

The three basins described so far, namelya Fairy Island, Maple Point, 

and Grapevine Point, at the outset were the largest in area, maximum depth, 

and YOlume of all the ten depreaaiona in the original basin of Douglaa Lake. 

They must haTe resulted from having been occupied by the largest blooka 

of ice. This fact, as will be ahown later, probably is responsible tor 

their peculiar manner ot filling as contrasted to the other baaina. 

Bogardus Point Depression. This depression differs radically from 

those already described in that it was almost completely tilled with pink 

olay during the .Algonquin stage of the lake. This difference is reflected 

to some extent in difference• in changes that han taken place in morpho

metrical features (Table II). Sediment in this basin settled in the center 
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ot the basin more rapidly than around the periphery during the .Algonquin 

stage (Fig. 5). Thia is shown by the reduction in maximum depth f'roa 

64 feet in the original basin to 11 feet in the high•level basin and by a 

reduction in mean depth from 20.01 feet to 5.26 feet, respectively. An 

increase in area by 74.09 per oent (from 4.859,000 •4• rt. to 7,459.000 

•4• .t't.) from the original to the high•level basin emphaaiz•• the tact 

that there n.a relatinl7 little tilling in ot aediment around the edgea 

ot the baeili. Thia ii ah011D., also, by the taot that 84 teet of sediment 

accumulated in the oenter ot the depreaaion {boring 5.3) while the topmost 

contour (iaolation contour) was raiaed only' JO feet during the Algonquin 

period. Also. the reduetion in volume (6J.h2 per cent) waa considerably 

greater than in the oaae of Fairy Ieland Depreasion where the tilling wu 

largely around the periphery during the eame period • .A reduotion ot 

91.89 per cent in mean slope (from 6.34 to 0.51 per cent) during thia period 

follows from the increase in area and reduction in depth. Some deoreaee 

in irregularity in the shoreline ia shown by the decrease in shoreline 

development from 1.3 to 1.2. 

The m.orphometrical changes in this depression during the time sub

sequent to the Algonquin period (during the period of the high-level and 

present baaina) are of a diametrically oppoaite kind to those that took 

plaae from the original to the high-level basin due to the faot that the 

sediment haa accumulated more rapidly around the periphery than in the 

center of the basin. Thia ia shown by the reduction ot 74.26 per cent in 

area and the relatinly alight reduotien in maximwn. depth or 18.18 per 

cent. The volume was reduced by 62.85 per cent. The taster rate ot 

reduction in area than in maxlllllll. depth caused an increase in mean slope 

from 0.51 per cent to 1.87 per cent. 
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The present basin of Bogardus Point Depression is in reality only an 

embaym.ent but the mouth ot the bay was arbitrarily taken a• the limit of 

the lakeward aide ot the basin. 

It is en.dent that Bogardus Point Depresaion haa tilled in a taahioa 

exaotq opposite to that whioh toek place in hir,y Island, Jfaple Poin1l 

and GrapeTine Point depressions at corresponding period1. 

Boy, Camp Depreuion. _ !his depre1&ion na oompletely- obliterated 

during the .AlgOJ1quia •tag• et the lake •• 1 t is impossible to know w!w"ther 

or not the filling et the basin took plaM more rapidly- around tu periphery 

than in the center but it, w:t.doubted.17, did fill in the center at a rapid 

rate which Pl,lt1 the basin in the 1ame cl&H •• :Bogariu.a Point Depression 

during the Algonquin period. lio filling haa occurred in thia depreeaion 

since the Algonquin stage. 

South Fish•Tail Bay Depression. This depression ia unique in that 

no appreciable amount of sediment settled around the periphery of the basin 

in the .Algonquin stage and very little in the center (Fig. S)• The change 

in the i■olation contour tram 70 to 40 f'eet between the original and high• 

level stage■ makea a deceiving situation 1inoe it auggeat1 oonaiderabl• 

filling around the edge but the JO-toot elnation i• due to the plugging 

ot a narrow channel oonneeting the depreaaion to the main body of the 

lake (ooapare Fig•• 2 and J) and not to deposition within the buin itself. 

This elention of the iaolation contour i• ohietly responsible for the 

inorea■e in area (69.78 per oent), maximma depth {12.50 per oent), :mean 

depth (16.16 per cent), and in volume (97.16 per cent). Since the area 

increased more tha.n the maximum d.epth, the mean slope ahon a deoreaN 

(10.20 per cent). Volume dewlopment, length of sho~eline, and shoreline 

development increased, also, The mean depth of sediment which accumulated. 

during this period wa■ only 9.36 feet, which is less than one-third of the 

average amount that accumulated in the other nine basins during the aam.e 
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ti.Dl.e (Ta.ble II). 

In sharp oontraat to the m.orphometric&l change■ tha'ts took plaoe during 

the Algonquin stage, e-nry morphometrioe.1 feature shows a decrease in nlue 

trom the beginning of the high-level stage on. The aTerage depth ot 

sediment aeoUD1Ulated during th11 later period has been 25.46 teet. Moat 

or it aettlecl in the central deep part of the depression {Fig. S) whioh 

is shown by the taot that there was only a 10-foot elew.tion in the isola

tion contour and the maximum depth decreased 31.7; per eent. 

North Fish•Tai.l Bay DepreHion. Thia depression might be 'b&ken a■ 

the mean of the 10 depreaaiona for it has filled about the same amount 

around the periphery as in the center both during the Algonquin stage and 

subsequently (Fig.~. This faot is reflected in the morphometrical 

changes (Table II).that took place during the two perioda-they are all 

negative except Tolume development and shoreline d.evelopaent both or which 

increa1ed between tlM original and high-lenl ate.gee. :ror example, between 

the &riginal and high•lewl stage• the area decreased 31.81 per cent, 

muinnm depth 58.54 per oent, mean depth 28.45 per oent, nlu:me 73.51 per 

cent, 118U elope 60.44 per oent, and length ot ahoreliae 9.90 per cent. 

The average depth ot sediment that accumulated is 24-18 feet. The correspond

ing figure• tor the changee trom the high•level to the present stage are 

considerably greater, showing acceleration in the same trends which ii 

undoubtedly due to the greater relative quantity or sediment that accumulated 

during this time, namely, an average of .33.83 feet. 

Stonv Point Depression. This depression formed an arm of Grapevine 

Point ~pression during the Algonquin period (Fig, 2) but was out off aa 

an independent oepreaaion at least by the time of the high-level stage by 

a ridge of sediment that formed across the base of the a.rm. (Fig. 3}. During 

the high•lenl and present stages of the lake there has been a fairly 

uniform acOWD11lation of sedlment over the entire basin whioh has reduced 
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moderately the area, -.xillWll depth, mean depth, volume, llope, and volume 

developaent (Table II). The length or shoreline and shoreline developaent 

inoreaaed slightq. Thea• chug•• are very D11ch like those that oocurrecl. 

in Horth Fiah-Ta.11 B8¥ DBpression during the 1.ame period. 'fhe average 

depth of 1ediment deposited has been 13.32 teet. 

Roberta Point Depreaaion. This depression is striking in that between 

the original and high-level basin■ it ehowa, among all the depressions, 

the greatest change in elevation of its isolation contour (from the 6o-

te 20-tt.) due to a damming of the basin at the southeastern and north

western corners rather than to an accumulation ot sediment around the 

periphery (oompare Figs. 2 and J). The above changes oaused the greateat 

increase in area relatiwly of &111' depression (204.66 per eent). Thia waa 

partly beoau1e most ot Boy• Camp Depresaion •• thrown into 1 't by the time 

the high-lenl stage wa.a reached. There was an increase in maxiJIIUJll depth 

et 20.,i per eent, which is the greatest inoreaae that took plaee ia any 

depresaion. in this respect. The faet that the area increased more than. 

the volume and maxinmm depth caused a deorease in mean depth (12.96 per 

cent) and of mean slope (38.65 per cent). The Tolume increased by 165 per 

cent. The volume development decreased 27.27 per oent. Thia gaff the 

high-level basin the lowest value in volume development (0.8) of 8BT 

depression at any stage. Length of shoreline and shoreline development 

both increased (97.JO per cent and 9.09 per cent, respeotivel,t. About 

an average amount of sediment (23 feet at boring 6) settled out in the 

eenter of the basin during the Algonquin stage. 

From the high•lnel to the present basin nery morphometrieal feature 

changed in a manner opposite to that noted abave tor the changes from 

the original to the high-level stage (Table II). Fifty-one teet ot 

sediment aocumulated during this period at boring 6. That most of the 
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aediment aoeumulated in the center ot the depreasion during this per1oi 

i• ahuwn, also, by the fa.et that there waa no eloY&tion ill the isolation 

contour. 

Sed.§e Point Depre1eion. Of all the deprea1ions thi1 one waa the 

smallest originally in area, volume, and length of "shoreline" but it waa 

one of the deepest (83 feet maximum depth from the isolation contour). 

The small area and great depth account for the faot that it, mean slope 

was the greatest (13•49 por eent). It tilled moderately around the periphery 

but rapidly in the eenter during the Algonquin atage (Fig. 5). The depret• 

aion inorea11.«i in area (!i4.31 per oent) and deoreaaed in maxilllWA depth 

(l.r4..58 per cent) and mean slope (59.,30 per oent). 'the length ot 1horeline 

increased 11.32 per cent. Volume decreased (27.81 per eont} aa did volwaa 

dnelopten (8.33 per oent) and shoreline clnelopment (8.33 pear oent}. 

During the high•level and preaent stages of ledge Point Depreaaion 

sediment settled slightly f'astor around the edges than in the oentff abtee 

there waa a deorease in area ot 24.37 per oent and in maximum depth of 

only 15.22 per cent.· these changes oauaed an inorease in aean slope ot 

19.31 per oent. Volume development increased by 18.18 per cent. Except 

for volume development between the original and high•lev•l etages, Sedge 

Point Depression shows the aame trenda of change in morphometrical features 

(but to a leu degree} as Bogardus Point Depression at corresponding stages. 

Thia is probably due to the taot that both basin• filled in the cente~ 

taster than around the edg•• during the Algonquin stage and faster around 

the edges than in the oenter during the high•lewl and !l'••ent stag••• 
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3• Comparison of the morphom.etrioal change• in the 

lake basin considered aa a whole 

When the lake ia oonaidered aa a whole, it is f'ound that the area 

decreased 13.04 per oen.t f'l'om. the .Algonquin to the high•lewl stage ant 

7.7 per oent trOJD. the high•level to the preaent tiae. 111.xiaua depth d .. 

creased. little (3.98 per cent) f'rom the .Algonquin to the high•leTel stage 

because of ao little tilling in hiry I1land Depreseion (the deepeat place) 

but maxi.mm depth decreased 53.89 per cent during the high-lenl and pre1ent 

stages beoauae Fairy I1land Depreasion tilled absolutely more than &117 

other deprenion ( 104 teet). Mea.n depth decreaeed 35. 20 per cent during 

the Algonquin stage and 4l.44 per cent subaequently. Decrease in volume 

wa1 55.6o per cent e.nd 56.16 per cent, respe~itnly. Mean slope decreased. 

.36.86 per cent and 24.1.i4 per cent, respectively. Volume development de

creased during the Algonquin stage 28.57 per cent but rffersed thie trend. 

and increased in the subsequent stage by 20.00 per cent. 

The above morpLorr.etrical data indicate that during the Algonquin 

period the lake ( ae a whole) tilled around the edges taster than in the 

deeper parta but tilled almost excluaiTely in the depre1sion1 during the 

high-lenl and present stag••• Oompariaon of Figure& 1, 2 and) (contour 

mapa or the original,. high•lenl and present stages, respeotiwly), examina• 

tion or Pigure 4 (••••-section protile1), and ot Figure 5 (graph ot are ... 

of oontour1) will make thia generalisation evident. 

4- Boulder belt■ 

Boulder■ ot oonaiderable aiae (up to 2 teet in diameter) are found at 

several plaoea around the edges of Douglas Lake. Some ot them lie on 

deposits of sand of many feet in depth. They were noted at borings 11. 

21, 22, 38, 40, 49, 59, 7lt 102, and 105 (Fig. 1). The texture ot the 

material that makes up the shore in most localities mentioned ia not auch 

as to suggest that the shore i• their aource. 
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5. Sand strata in depreaaiona 

Fairy Illand Depre■aion had a layer of washed aand and gravel (up te 

5 mm. in d1Ul8ter) ot 20 teet 'thickneaa at boring 2 and. an estimated. thick• 

ne11 or 35 f'eet at boring 37 which lie• between the .marl of the wana water 

depoai t u.d the pink elay of the Algonquin ( cold •t&11 d.eposi "• 

Robena Point Depression had an l8•feot depe1it of waahed aand a~ 

boring 7 overlying the original bott-. 

The depresaiou mentioned aboTe had very little depoait in their 

oenters during tho Algonquin stage and conaequcntly had their maxiawa depths 

reduced the leaat. They are the basins that had the largest volumes at 

the end of: the Algonquin stage aa well a.a the steepest elopes. These facts 

:make it aeem likely that they were occupied longest 01 blocka of ioe. 

Volume or afldiment and percentage of filling of basins 

Table 3 shows the volumes of sediment of the various ba.sin11 and the 

pereentage of their filling. Although, with the exeeption 0£ Roberta 

Point and South Fi•A•Tail Bay depression, the abaolute volum£1s of sedimen~ 

that settlecl in the original depreuiona during th• .Algonquin stage of the 

lake (original to h1gh•lcwel in the table) wen greater than that which&• 

oumulated subaequentl7 (high•level to present in the table}, the reTerse 

is true on a percentage b&sia with the exception ot Sedge Point Depreseioa • 

.More than twice as much 1ediment settled in the lake as a. whole during the 

first period as subsequently (4,,82,776,000 and 2,0,B,089,000 cubic teet, 

respectiwly). 

The average depth of eediment (Table II) that settled in the variou 

depressions at different periods shows the differenoea in the rate of 

sedimentation that have taken place. For the lake aa a w'nole (exclusive 

of the basin lying above the present water level) on the average 22.97 feet 

of sediment settled out du.ring the Algonqtdn period and 11.86 feet during 



Names ot 
cl• reasion8 
Fairy Is and 

Grapevine Point 

Maple Point 

North Fish•fail B 

Bogardu1 Point 

Robert■ Point 

South Fish-Tail Ba: 

Sedge Point 

StOIJ1' Point 

Lake as a whole 
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TABLI III 

VOLUMES OF SEDDLElff ( IN THOUS.AllDS OF CUBIC FEET) 

AHD PERCENTAGE OF FILLING OF BAS!liS 

34~,lJS 58.69 168,880 69.52 

160;782 78.77 S7,61S 9;.90 

132,349 80.,1 5$,279 96.50 

2s2.s1.3 86 • .$6 86,2.,6 85.54 

128,816 JQ.00 l84,li32 61.3s 

24,94.$ 12.92 11.s,11, S4.73 

5'6.738 sa.2s 31;718 ;1.28 

9,6S1 66.50 

112 2LIJ 100.00 

.., Exclusive of that part of' the basin above the present water level. 

reaen1i 
reroenuge 
or buia 
fillK 

456.768 86.05 

254, 74$ ,a.ss 
185,18.S ,a.,, 
287,069 98.55 

152,91$ 9,.77 

121,836 .$6.1, 

78,877 12.33 

6 
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the subsequent period•• Conspioiou• differenoea ooour between the Algonquin 

and aubsequent period■ among the depresaiona. For example, in Fairy I1land 

Depression an a-verage of 30.30 feet settled in the first period and 6o.30 

feet subaequentlya in Bogardus Point Depression the figures are 52.03 and 

11.56 feet, respeotiTely. The figures for the other ba■int range 1omewhere 

betweeu these extremes. 

Comparison at corresponding period, among the depreseiona of the 

average deptl.11 of sediment reveals striking dii'ferenaes. For exa.."llple, in 

Fairy Island Depression during the high~level and present period~ there 

were 6o.J0 :feet deposited, in Grapevine Point Depression, 24.84 feet, in 

Robene Point Depresaion, 15e$0 feet, and in Sedge Point Depression lJ.10 

feet. These figures are in great contrast to t.i-iose the writer found in 

the aneral depreasiona (muoh shallower) in W1nou. ed Tippecanoe lak•• 

in Indiana (Wilson• 1936 and 1938• respeotinly) where the average 4eptha 

ef sediun.t were muoh the same. Examination 0£ the looation• 0£ the de

preuione in Douglas Lake (Fig. 2) showa that those in the Ill.Oat wind• 

e:x:poaed poaitiona have the lea1t average depth o:t sediment for the wara 

water period-•they are sedge Point, Stony Point, and Roberta Point depreaaiona. 

Fairy Island Depression is in an exposed position and at the sme time hae 

the greateat average depth of sediment for the warm water period (60.JO 

feet) but it lies at the lee end of the lake. lt seema likely that awirt 

currents over the wind-exposed basins do not give time for sediment i.o 

settle into them, whereaa, in Pair3 Island Depression leasi.ift ourrenta 

and the fact that oonsiderable quantities of sediment may be carried 

ultimately to that part of the lake by return currents could account for 

the p-eat quantity of sediment that has settled there. 
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Diaauaaion 

To explain s&tisf'&otoril7 the di-nrse types of morphometrioal obangea 

that took place in the different depressions of Douglaa L&k•• e■peoiall7 

during the Algonquin period. to understand the depoaition or boulder• onr 

deep aand deposit• and the interpolation of sand and graTel layer• between 

the Algonquin and subaequent depoaits that occur in some depreasiona. and 

to find a logical explanation of the thick deposits of pink clay (Algonquin 

deposit■) around the •rgins of some depression, where there is scaroely 

any such deposit in the oenter. it 11 only necessary to assume that the 

great ice block• that occupied the depressions at the outeet of the 

Algonquin period persisted 'Y&l7i.ng lengths of time in different deprea1iona 

and did not disappear in Fairy Island Depreasion until near the close of 

the Algonquin. period. Suoh a theory impliea that when the ioe blook1 

were thin aa around the margin• of depressions, in the rela:ti wly- shallow 

interdepression aon••• and 1n ahallew depreeaiona, the iee blooka melte4 

early and such localitie• beoame the tir1t repoaitoriea of sediment and• 

therefore. accumulated the deepeat deposit• ot oold water aedim.ent. Con• 

veraely, the deepest and most volwninou1 basin• (at least in their een.ters) 

would be expected to have become tree of ioe last and would have accumulated 

the least deposit of cold water sediment, After all of the glacial ice 

had melted it would be inferred that deposition of sediment would take 

place aeeording to the intrinsic factors inherent in the lake as a whole 

and in the individual depressions. 

The above expectations are verified amply by the evidence. For example, 

1 t haa been shown that during the Algonquin atage the very large Fairy 

Island Depression tilled almost exclusively around the margin where the 

original block of ioe was thin and undoubtedly melted early. whereas, at 

the opposite extreme, stand Boys Camp and Bogardus Deprea■ions (that were 

originally shallow depreasions} in which the ioe undoubtedly- melted early 



-JO-

and which filled almoat entirely with pink clay deposit. South Fiah•Tail 

Bay O,pression had very steep sides and was deep and well proteowd. by 

Grapevine Point and apparently had scarcely any melting of' i ta ice block 

until late in the Algonquin period and oonaequently has relatively little 

pink clay deposit. The other 4epreaeiona are intermediate between those 

already cli•ou•••d and vary in a general way inflr1el7 in the quantity and 

diatribution ot their pinlc clay deposit with their depth and nlWN. 

That ridge• ou the original bntom of the lake began depodtin. early 

due to beooming rr .. ot ioe aeem. well illuatrated at boring 4 betweea 

Fairy laland and Roberta Point Depreaaiona where the original depth waa 

only 42 teeili (-"'• bite (frea the surface or the preaent basin) and there 
are and 
a only 25.; teet of pink clay depeai Vone-hali' toot or reeentl7 depoai tecl. 

sandy organio :matter, A similar example oceura at bort11g 8 in the 1nter

depreea1on 1one where there is a 42•foot pink olay deposit that reaches 

to the base leTel of wave action and over which only one•hal.f foot ot 1and.7 

organic matter liea. 

According to the general theory presented above the boulder b~lta 

superimposed on ■and could be explained by aa8Ullling that the sand deposita 

over which the boulders lie were made around the margins of the depreasiona 

while the ice block■ in the oenter1 of the depressions were anchored w 

the bottom. During ■uoh a time wave action and ourrent1 may be presunw4 

to h&Te been adjusting the ahoreline and carrying aand into the water near 

ahore. The melting block of ice may have contributed aome aand to thia 

sone. Pinall7. when the ice block in a depreasion treed i taelt from the 

bottom and floated• it may be presumed to haw drifted toward the shore 

and melted and thus dropped ita boulders on top of the preTioual7 deposited 

aand. 
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Th• prtcaeue ot tu u.n4 and ,;ranl lqe:ra interpolated bet.ween the 

:old and warm water depoai\a in the dffpelt dspreaaiou oan be expla1M4 

in two po1aible "fl'&Y•• Fir•t• oae lldgh~ aaawae that after the iu blooka 

had :nelt•d the inor•••-' ••'" action 0&1-i&ed violent 1hore adju•t.~enta 1a 

.-nich 0011sin•r•J.,.le Rn4 waa oarr1ed to t.h• center ot the depreedona where 

it aettl•d b•fore the depoa1t1on ot wan wa.t•r Hdi:-nent b•ga.n. ucomt, 

the to block ooold have dropped i t1 bur-den r,f &&.'1d and g,r•••l i:!1 reotl7 

into t.h.e dcpreea1 o.~• at it m.ol ted, after 1,:; bec&.1'T.le detaon.d tr~ the bot to. 

an4 .._. floating. 

Tu plaa. or dep9'1tioa of eediiaent during the Algonquin per1o4twae 

oontnllN w a luge enal by \M lllMk1 et 1• that oowpitNI ·the «epr ... 

.torua and •• baa he 1howa, moa\ ot th• ••d.taeat ••ttle4 aro\U&Cl '- periphery 

at th• d•PN••iona d\.trinc that 1;1••• During ize hig:h-1.-1 and pre1en.t 

.-. .. ot ~• lau th• ,onvolllng tu1-r1 in 41av1lmt1an or .. 41••' 

haw an ta. tutor• 1rmerat in~ ehape u4 ton ot th• ••b ltaelt. 

In thNe l&\Nr perioda M&.rl7 a.ll ot ·the sediment h&a H\Ued in the 

••nter• ot t.he cl•pr•••iou and ff'/7 11t\le uowaci tlh• penpher,y ot tta. lake. 

Thia ta what ie too• exl)Mw4 i1l a lake•• l•JI&• •• Dougla• lake• \be 

lo°' uia ot whio.."l li•• in the dif'eotion ot th• prOftiling Wind•• 'lha\ 1•• 

wave aotion ta 110 vtcoroua that the shore ou.t to the baH level of waw 

aotton h h•irt: eroded and the a.braided rnat•rlal can-ied awe.y to ee'ttl• 

in 1;:ie depr•aei<ma. Undel"tt;m and reti,rn O\lrrente dmm to tho lnel ot the 

therueline and. ourrenta below that lewl at tho •"1"1ng and autuaaal cnier

turne prooably keep Wie ftu ••H.•nt eusponded untU it reuhe• the 

depre■aiona where it oan aettlo to the bottom penammtlJ• 
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