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deposited. The onl& excevption to this statement w=s
the lavers of organic material which sugeested that the
devositional environment hed chenged etAtimes during
.the historical veriod, and vpossibly stagnent water
conditions or a trensgression had occurred to facilitate
the develooment of this‘organic layer. Most of thé
sediment was characteristic of a be=ch environment,
being negatively skewed, while only one or two sectioné
of the core cshowed vositive skewness values which
suggested wind devosited sediments. Eéch core showed
minror features such 2s bark, tree fragments, vnebhles,
shells, carbonate and sulphur material intersvercsed
thfoughout the core. Also, three main tyves of "
structural features -- ripvvle, diffuse =2nd parzllel
lamin=tions were evident in n=rt of each core.

Statistical measures, esvecially mean and
standard deviztion when vnlotted on a bivarizte vlot,
showed tha2t the ccres were revresentatives of three
distinct environments.- Cores 1, 3 2nd 5 were
representative of 2 distinct environment which was
assumed to he that of the foreshore, since 2ll -thece
cores were taken in thzt environment. The cores
taken in the nearshore zone, cores 2,snd L, however
showed two senzrate ernvironrents,

The mzin elemente which were evpected tn be
present in thg minerals of the be=zch sznd, ¢

iron, menganese, masnesiur, 2luminium, sodium, vonadiur,



and calcium were gener-lly present in amounts of 1000
pom. 2nd gre=2ter. VMinor amounts of carbon, beriur,
strontium and titenium were 2l1lso nresent in the
Burlihéton Beach sediment. A comparison of the amounts
of elements with respect to their locétion in the core

showed that s great degree of variation generally did

not occur between the too and the bottom of the core.



CHAPTER 7

CONCIL.USICNS

This neper has pointed out thzt Burlington
Bar wae formed by thé growth of two consecutive spits
from the north and south headlends during the nericd of
history described as the Izke Cntrrio Stage. The rain

procecsses which influenced bar gsrowth were the dorminant

easterly winds .and storms which generated wsves and a

into the areaz, 2nd zided in the building of the crits

2bove ges level. Finelly, the soits were joined, =n? the

zyhead bar, as we now gee the Burlington Ber, wes

Q.

forre

b
D
o}

Processes relatively aimilar 40 thnese which

DR
G
Qa

to the buildire of the ba2r exist teday. Veterizl ern

-.h
e
m

from hoth the north z2nd scuth chores of Jake Ont=

trens

J3

certed wunder cerplirentery wind, wave and lorgshore

trensnort conditisns towsrds the h=2r, Winds dlowine from
the nor*th, nerth-~east, east, and south-ezst gener=ate ihe

waves which =ffect the Iave Ontario hezch side of the

P

ficant

e
(3

Burlington B2r. Since the nercent=re nf sicgni

wird speeds is rinor, the majority of senerated wesves

A 5 4 . & p -

have meviode which are lesa than two seconds, ond
. . {11

heirhts which 2re lesc thar %wo feet., theese wave

cenditions leaad to = cradusl chanre iv hzr mornholnsy

-= # gradual build un of the haezch.  Onlv on & few



occesions durine the surmer 2nd f211 months, did winds
Pener1+e destructive waves which led to a ravnid chence
in beach mormhology by a2 dovncombirg of the beach.
Observstions of vrofiles showed tpét each vrofile varied

tio

)..u.

with respect to svecific areas of erosion and depos
but most of the orofiles were builf uo at the back of
the beach and,‘with a few exceontions, extended lakeward.
One possible csuse of this lzkeward erowth was a

definite decrease in lzke level over the study veriod.:
Veriability of wave conditions z2lso led to a2 chsnre in
foreshore 2nd nearcshore sediment size cover the study

period. The sediment size across the beach zenerzlly

L

showved 2 co2rseninz trend lskewzrd during June zn

August, with verious excevntions czused by 2 reversel of

b

1 G4

oreof the specific trends encomnassed hv the ganers

trend. During Sentermber, the gener=l trend ghowed =

-

comvlete revers2l -- there wnes 2 coarcsening of sediment

gize l2ndward. All thrce trends were usnally

v

accompenied by 2 sorting trend which becrme noorer with

ion 2lcong the beach, there was a2 general decresce in

0]

ediment size from profile 1 to profile ©O.
In order to understand at leas®t in nart, the
orocesses which occurred in the nast

anAlyzed =znd fror this 2nslveis, three distine”

envirormerts were noted to exict. In 2 few of tha cores,
crc=anic ratter, characterictiec nf either trronseracsive



Ve

or ste2gnent waters existed and disruoted the relatively
st=ble conditions during which the materizal found in
the cores was devosited.

It can be st=ted that the Burlington Bar and’
Beach were formed under varying processes and resnonses
which apoear to have been similar over the modern stage

of development.



The following recorded data is the moment -
measure output data from the comouter vnrosram for the
three short term szmpling reriods -- Juné b, August 5,
and September 1€, 1972, and fqr the long term szmpling
neriod -- November 1071 and November 1072, Profile
nurbers refer to the profile st=2tisns shown on Fig, 4.1,
while sites &, B,.C, D, 2nd E recresent the boticr ~f

the step, steo top, waterline, swashlimit 2nd berm

m

sampling sites respectively,
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"JUNE
PROFILE SITE MEAN STANDARD SKEWNESS KURTOSIS SORTING
- DEVIATION COEFFIC-
- IENT
9 A - = . ~ -
B -1.10 .68 .58 ' 2.68 35.67
c ~e18 1:13 .34 .02 . 14,97
D -.08 .79 .21 1.0 27.20
B .33 1.36 .16 1.23 16,71
8 A -1.41 1.86 o 24 - =465 15,52
B -.61 1.39 . oP2 ~.55 17,51
c - .83 1,18 1.18 1.02 20,05
D -.73 1.11 1.17 .28 20,40
E -2.89 1.90 .59 -1,02 45,75
7 A «1s15 1.58 67 -.63 12.07
B -3.06 1.06 61 -1 32,4
C = G2 .93 .03 LG5 23.30
D wis 11 1.35 .10 S¥apl 10.83
E 1.40 ¢ 50 - 10 « 16 35,17
6 A -s73 1.21 Lo e 12 17; 92
B -1.00 .95 1.52 2,67 26,37
g .03 .98 . 3h w27 19,45
D A7 1.03 -.29 - 02 18,33
E l.14 6L ~-.21 w28 30.9%
5 A .53 1.03 - 20 -1.18 9.80
3 -.65 1.14 1.26 1.53 21,33
C «e 11 1.14 .06 .09 23,04
D BE 1.33 ~.18 -1,2? 13,851
1 1,29 A3 .07 ~e 50 25.26



PROFILE

AWY)

H O Q w » @ O W P>t g w o = U Q w »

- SITE

MEAN

64

-0917

~.0u
1.12

1.96

J UNE

STANDARD
DEVIATICN

1.47
« 76

1.32

1.42
u2
1.16

.85

41
1.49.
.88

SKEWNESS

-.25
1l.55
24
-1.24
-.26
-.26

‘—1016

-e27
-1.69
~2438
-34
34

KURTCSIS

-1.41
4,60
-1.07
29

4o

.-1023

1.48

) o



AUCUST

PROFILE - SITE VEAN ; STANDARD SKEWNESS
NEVIATTION

9 A =5a 70 173 . 56
B -1,94 2«91 .16
C W 1 1.68 J11
D -.57 .87 57
E .79 b2 .22
8 A -2 20 2.02 .50
B -.98 1.83 14
C ‘— Ol 1.33 K6
D -.79 1.60 004
E 1.00 .52 -1,16
? A =176 1.92 16
8 ~-.0u 1.30 «55
3 ~1.00 .88 51
D .16 1.18 - b2
E Lo 2.08 -1.55
6 A -3k 1,43 -.15
B -1.19 1.54 .23
c -.62 1.16 =y 7
D =87 1.8L ~.30
E 1.13 72 )
5 A -5k 1.52 2
B ~1,%1 1.50 .00
C s 58 1.16 .21
D ~3417 1.11 . =30
B 1,00 .GR ~ 33

2.82
- 37
-.68
11
~e71

-« EB
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AUGUST
PROFILE SITE - FEON STANDARD SKEWNESS KURTOSIS SORTTIG
DEVIATION COZFFTC-
TENT
3 A .99 1.38 =14 08 +07 - 15.75
B .01 1.38 -.23  -.b6 11,89
c .63 .84 ~.30 e lG B2 60
D 1.43 48 ~.51 2.69 Wi, 26
E 1,84 .38 ~07  -.01 44,85
2 A L il s e s
B - i e = o ot e i
c 2,08 1 T .39 b, 31
D 2.2 il .23 .02 35.51
E 2.31 51 -2.68 10,18 50,48
1 A ~2,12 2,10 .01 ~.51 17.18
B ~1.18 1.07 .37 21,08 9.ul
c .08 1,47 -.08 1,22 10,60
D ~.99 2.25 . =405 -1.34 19,27
E 1,19 .72 -.01 2,82 22,36



SEPTENRER i

PROFILE  SITE VEAN STANDARD SKEWNESS KURTOSIS SORTTYrm
: DEVIATION COEFFIT-
IEKT

9 A -2.55 1.71 25 -1.30 20.38
B ~-1.84 1.31 24 -1,07 22,51
¢ -1.04 .90 o 26 .19 20.22
D -1.L0 28 .31 .28 25,43
E -1.79 P 35 -.28 25.10

8 A -2,16 1.01 27 L 16,04
B -2.10 1.47 07 -.14 17.2
3] -1.06 <77 .13 ~310 28,52
D ~1.71 .97 .88 .70 31,62
E -1.00 Telb7 «29 - 80 £,42

7 A -3.52 1.39 1.31 | 2.0 28.18
B ~1.97 1.30 .95 68 21,24
C -.36 1,56 .10 ~+87 0.%9
D ~-.85 2.19 . =420 ~1,26 7.81
E -.73 1.74 «37 -e77 D18

é A <1.77 1.69 1.0? -.01 19.03
B -1.50 77 .58 e 52 31,11
e -4 18 1.02 76 Lo 19,04
D - 40 1.30 : 21 -.78 1,84
E ~-2.95 1.82 1.4k 1.2L 24,02

5 A ~1.23 2.03 .13 ~.ol 12,29
B ~1+25 .78 - 27 2.50 3746
c <01 112 1.03 25 25, 7!
D -« 52 . 57 .85 3468 hp, ot



PROFILE

- SITE

U aQ w > 5 O Q@ w >

H OO Q w >

f4=3

H OO Q W

VEAN

SEPTFNBER

STANDARD
DEVIATICN

A8
A7
«37

N » [

o -~ W)
w \wn O
<0

.98

(R -
L] Ll
(G NEoN
™ &

1=
L]

\O
0

SKEWNESS

KURTOSIS



‘- 1971 ' TONG THPM STUDY DATA . - 1972

STATTON MEAN STANDARD SKEWNESS  STATION MEAN - STANDARD SKEWNES
DEVIATION DEVIATION
SOUTH CANAT, : " _
1 (nearest canal) = 2.00 i - 0L 1 -]1:68 1.1k P
2 1.38 .76 » -.16 2 .30 1.65 .09
3 3061 080 -‘03“' 3 1.77 loOL" -1058
It 1.40 .48 -.00 g 1.67 .99 -1.L6
5 1089 077 "969 5 oe‘ll‘ ]o?? W.O9 .
A 1.08 .71 «s68 6 L8 1.29 -, 09
7 . 1.79 E0 -.1A 7 .76 1s27 -.15
Q 1071 .69 -.51',‘ R lc O? 10114‘ -.2“’
0 1493 . 56 - 67 o B2 l.41 - 20
10 (forthest from 2.13 77 - b7 10 1.36 1.13 -1.05
the c2nal) ‘
NORTH CANAT. :
11 (neazrest canal) 2el42 .28 .08 11 . 2.36 « 36 el
1? 9n31 . 0?9 ""07 12 203“‘ 036 "005
13 2,31 o oL 13 2.26 .36 : « 02
14 2.33 .29 - 01 14 223 037 .01
18 2433 s 34 -e?23 15 2.10 37 «05
1F 2438 «29 .01 16 2.27 40 .04
1'7 ?_059 037 033 1? 2019 039 "051
18 2.0 s 37 .10 18 2.28 " .36 02
10 T 2.32 s« 33 -.01 10 2.28 « 36 .03
20 (ferthest from 2.28 . 21 .02 20 : | 2:2%7 S0 ' -.05

the canal)

44T



APPENDIX 2

Each core was znalyzed with respect to certain
characteristics -~ locatiocn in the core, colour,
sediment size, the presence of carboenate, sulphur and
organic matter, and the presence of shells, vpebbles

and tree bark., The following is the detzil 2d 2nalysis

of each core.

v

=3



Iocation

Thiskness

RN
Colour
Semnle
No~e
Median
Mesan
Strndard

doviation
Q], A ol Yala)
Kurtoais
Sarting
da i T
coefficient
Carheonates
Snlnhur
nhuy
Other

N.0-21.5 cms
21.5 cms
lirht to
medium brown
dark material
emnhasizing
ripple
Jeminations
12,0-16,0 cms
?.05

232

2+s2

i
-1.5
10,7

577

yes

yes

wood, bark,
shells,

DESCRIPTION OF CORE 1

21.5-26.3 cms
4,8 cms
medium brown
dark minerals
concentrated
in nockets

26.5-27.5 cms
1.0 cms
dark brown

26,5-27.5 cms
5, 8

2.2
2.2

I
-1.5
9.3
52.6
yes
ves

27.5=-33.9 cms
6,5 cms
dark brown

e

Ll We
D W

(I

0

concentration

33.9-44,9 cms
11.0 cme.

medium brown
concentrations
of dark minerals

F29s

6

0 cms

NN DO
L ]
Wloln =

clay pockets,

of dork matter wood fragments

along side of
core

-3
)



Tocatinn
Thickreag

Colour

Srrnle

Mode

Nedicn

Meon

Q“f‘ 11'\»70%1‘]
/?mxrj m't'ln'n

C“uv mesa

arhona
Sul=hur
Cthar

DESCRIPITON OF CORE 1 (continued)

£52.3-55,0 ems 55,0-57.8 cms
2 7 oms 2.8 ems
red*uw hrown very dark
noeckets of .matter,
d rk matter dark brown
52.3=55,0 erms 56.,0-57.0 cms
?.5 2:5
23 2+9
2.4 2.8
0(‘ .8
-2 -.9
Ty 2.3
36,9 23.4
ves ves
ves yes

wood,

hark,

roots

57.8-83.,0 cms
25.2 cms

brown -—--
medium to dark

77.0-79.,0 cms.
2a
2
1

5
1
9
O «

5

= T N

D D e Ja

RN e W e
\O

c(‘

chale pebbles
wood, uhells,
qunwtg 'wnbh'l es
grndua] se dlment
size change in the
section of the core.

-



DESCRIPTION OF CORE 2 .
Tocation ~ 0.0-4,5cms lL,5-21.9 cms 21.9-28.9 cms 28,9-32.2 cms 32.2-35.3 35.3-53.7 cms,

CmsS.,
Thickness b,5 cms. 17.4 cme, 6.2 cms. 4,2 cms. 3.1 cmsa 18.4 cms.
Colour medium brown medium to medium brown, medium brown medium to light to
dark brown Aark : dark brown medium brown
laminations
I'nde 3.5 3.5 3e5 35 3¢5
Yedizn 3.4 s 3.3 3.2 3.3
Fean 3.3 3.3 3.3 249 33
Standard
deviation o4 05 05 1014‘ '5
Skewness -l -1.2 -9 -2l -5
Kurtosis oL Be7 3«8 Bl 1.1
Carting
comfficient  38.4 36.9 38.9 30.9 36.7
S=mnle 3.5-4.5 cms. 19,5-21.5 cems. 23,0-24.5 cms. 29.0-31.0 cms. 42,0-45.0 cms
C=rhonates yes ves ves yes yes
Sulohur ves —— g : p—— -
thar : homogeneous clay vockets, homogeneous nebbles, clay clay’ homogeneous
oobhlp 3, bands nockets pockets

of coarser
material



DF >CRIPTICN OF CORE 3

0-26h cms.
26,0 cme
medium brown

Location

Thieknees

Coleur

26.0-02,0 eme  43,0-45,8 cms  45,8-50.5 cms  50.0-62.5 cms
17.0 cms 2.8 emrs L,7 cms 12,5 cms
medium brown dark brown medium to medium brown
heavy drrk organic layer, dark brown

materizsl wnod, shells,

outlining
ripples

Soarple 12.0-14,0 cm 29.0-32.0 cms L5,0-48,0 ecms 57.0-59.0 cms
Made 2:0 2+ 5 3:5 3.0
Mean 1.9 Eul G P 2e6

Standard

devintion A ol B o7

Shewneas ~-1l.1 -5 -.9 +43

Kurtosise T2 £e9 1.5 -ob ‘
Serhineg .

roefficient 51.9 50.8 355 9.8
Carbonates yes yes yes yes

Sulphur ves ves yes yes

Cther chells, organic matter, organic shells, clay
' pebhles cl2y mockets, matter pockets.

nﬁtheu, wood,

28T



Incetion
Thickneas

Cnlonr

Semnle
Maode
Meodian
o mon
Starnd-rd
Aeviation
Slkovmeas
Kurtosic
: :
sortines
cnnfficlent
Carhonztes
Sulnhur

Qthers

cms
k brown

£2,5-56,0 cms

DESCRTPTTON OF CORE 3 (continued)

66.0-67.0 cms=
1.0 ers
hleck

nrganic layer; .

hich @ of tree
matter, bork,

clays,

76.,0-100,0 cms
2,0 ems.
mediumr brown



Iccation
Thickness
Colour

Samnle
Mode
VMedien
Veoon
Stondard
deviation
Skownees
Kurtogcis
Sorting
coefficient
Carhon=ztes
Sulnhur
Other

0.0—10.0 CmS.
10.0 cms
light brovwn

“6.0 Cmé

\WD 1 o=
o |Jde
O N
O

31.2

yes

yes
nebblegs,
bands of
organic
matter,
chells

DESCRIPTION OF CORE 4

10.0“1100 CmS
1.0 cms

black,

organic matter,

shaelle,

pebbles

11.,0-22.0 cms
11.0 cne
Jight brown

17.0-19.0 cms

23,5-28.0 cms
L.5 cms
dark brown

22.0-23.5 cms
1.5 cms

black,

organic matter,
wood, pebbles,

26.0-27.0 cms
2¢5
242

2.0

1 =

2

0
.1
h.1

W
ON

A
)

D ® D

i3 e
D O'mne
—c
[
0n o

O]

L]
oo 5

431



Tocetion
Thickness
Colouvr

Samnle
Yode
Median
Mesn
Stondard
deviation
Skewness
Kurtoais
Sorting
coefficient
Carbonates
Sulonhur
Qther

DESCRTIPTION OF CORE 4 (continued)

28.0-32,0 cms 32.0-23.5 cms 33.5 to 40.0 cms

L,0 cms 1.5 cms 6.5 cms.

dark brown black medium brown
oreanic mattier,
shells,

29.0-31.0 cms 36,0-38.0 cms

2.5 2.5

-7 245

ed

1.8 .8

l“‘ -‘302

-1.5 13.8

17.1 L6, 9

ves - yes

yes yes

shells, shells, vebbles,

pebbles, ‘ ocreanic matter in

a layer.

—~



loceticon
Thickness
Colour

0-8.1 cms.
8.1 cms.
medium brown
dark bsnds
smprhasizing
ripples
500"'505 C’mS
?I5

|

262

ol

- 8

6.4’

51,2

ves

ves
hoerogeneous

DESCRIPTION OF CORE 5

8.1"1701'!’ cme
2.3 ems
medium brown
derk herAs
emphasizing
rinoles
12-15 emo
2.0

2.1

2.1

o5

o

h,8

46,8

yes

\le{"
homononpnu

17.4-30.6 cms

13.2 cms

medium brown

dark bands

emphasizing
Inhles

2' - ?2A.0

>

.1
2

N \J

.5

"'?.1
10.9

49,8
yes

ves
nebbles,
organic
material

30.6-39.0 cms
8.4 cms
medium brown
dark bands
emphasizing
r¢onlec

amall amount
of organic
material

9,0-41.,4 cms

2.4 cms

medium brown

dark bands
emphasizing
ripples

small layere of

organic mate

9

<

ric

GQT
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APPENDIX 3
Source of Figures. .
Fign ? 20 1 Kﬁr‘l"ow .> Po Fo s 1963.
Fig. 2.3 Hewitt, D. F. and Karrow, P. F., 1063,

Fig. 2.4 Dreinmenis, A., 1969,

Source of Cherts.
Chart 2.1 Hewitt, D. F. 2nd Kerrow, P. F., 1063,

Chart 2.2 IModified from drill core information
obtesined from the Hydro Electric Power
Commission of Ontario.

-

Chart 2.3 (same as chart 2,2)

Chart 4.3 Water level datz obtzined from the Czn=dz
Centre for Inland Waters, No2rine Sciences
Brench, Burlingston, 1072,
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