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1.0 INTRODUCTION
This report provides results of particle size analysis on sediments
. from Lake Erie off Port Burwell, Ontario,
| The Department of Public Works submitted 50 samples, under
Hydraulics study 4349, to the Sedimentology Laboratory for particle size
analysis. The samples were analysed by Keith Salisbury and the results checked
by George Duncan. | |

2.0 PROCEDURE

Three procedures were used to analyse the samples (Duncan and
LaHaie, 1979).

(1) Sieve Analysis which provides gravel and silt/clay percentages was used to
analyse 31 samples. ' :

Briefly, the procedure consists of:

a) splitting the sample to 100-200 g.

b) sieving the'split at 1/2 or 1/4 PHI intervals.

©) processing the results with SIZDIST: a FORTRAN IV computer
program.

I

(2) The Sieve, Short Pipettte and Settling Tube Analysis, which provides
gravel, sand, silt and clay percentages with 1/2 PHI resolution of the sand
by the settling tube procedure was performed on four samples.

Briefly, the procedure consists of:

a) splitting the sample to 20 g. »

b)  sieving the split at -0.5 PHI (1.41 mm).

c) dispersing the sample in 50 ml of Calgon solution (50 g/l) and mixing
it for 15 minutes.

d) recovering two pipette aliquots of 25 ml for sand, silt and clay
percentages. - '

e) wet sieving the remaining suspension at 4.5 PHI (0.044 mm).

f)  resolving the sand residue‘ with settling tube analysis.

(3) The Sieve and Short Pipette Method,; which provides gravel, sand, silt and
"+ clay percentages was used to analyse 6 samples. ' '

. Briefly, the procedure consists of:
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(1)

(2)

a).
b)

c)

d)

e)

a)
b)

c)

d)
e)
f)
g

splitting the sample to 20 g.

sieving the split at -1 PHI (2.00 mm).

dispersing the sample in 50 m! of Calgon solution (50 g/1) and mixing
it for 15 minutes. ' a

recovering two pipette aliquots- of 25 ml for sand, silt and clay
percentages. '

processing the results with SIZDIST: a FORTRAN IV computer

program.

Appendix 1 lists the size analysis results for each sample.

" For the Sieve Method, the output consists of:

a histogram of the frequency distribution.

the percentage and cumulative percentage of the material occurring
within 1/2 PHI unit.

moment measures (Krumbein and Pettuohn, 1938) and graphic (Folk
and Ward, 1957) statistics.

percentiles.

percent gravel, sand and silt/clay.

ratios used to plot Folk's Ternary Classification.

Shepard (1954) and Folk (1974) Ternary Classification.

For the Sieve, Short Pipette and Settling Tube Method, the output consists

of

a)
b)

c)

d)
e)
f)
g

a histogram of the frequency distribution.

the percentages and curhulative percentages of the material occur-
ring within 1/2 PHI unit. ’

moment measures (Krumbein and Pettijohn, 1938) and graphic (Folk
and Ward, 1957) statistics. '
percentiles.

percent gravel, sand, silt and clay.

ratios used to plot Folk's Ternary Classification.

- Shepard (1954) and Folk (1974) Ternary Classification.
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(3) For the -nd Short Pipette Method, the output consists of:
a) pei- ravel, sand, silt and clay.
b) ratio. .d to plot Folk's Ternary Classification.
c) Shepard (1954) and Folk (1974) Ternary Classification.
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APPENDIX 1
SIZE ANALYSIS DATA
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PBH 2-3 5-7 FT 130381 SIEVE ONLY SAMPLE WTe= 8448177
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PBH 2-6 11-13 FT 100381 SIEVE ONLY SAMPLE KTo= 7140851
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=SILTY CLAY FOLK{GMS)=-SANDY MUD (SCS)=-SAKTY MUS
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-1.00 1,03 -
T o0
".50 2079
e 85 ; *
0.00 D 3.74 o
— <97 i - —
oS0 471 :
077 - n
1,00 S.47 ,
S Y F—
1.5C » 6.51
ggis . L X 2 X J
2400 . 10466 » y
- '26‘90 - - R E RS TR EE R RS R S R
250 37.00 , .
38.16 ¥¥¥4¥Q‘_QQ.-..-'.."‘44‘0"‘0'¥¥4'.}§'§¥§“'##
3,00 75.16 P
45 - e e e o o D
3.50 89,80
) 3.95 . Faax
‘..00 P s 93.75 - B owm s
00 &Y B
ruzen 19C.C0
MEAN ST.DEV. SKEWNESS'KURTCSIS

24047 292 =2,30C 8.76€ KRUMBEIN ¢ PETTIJCHN (19338) ™MOMENWT mzASU-ES
) ~ FOR SIZE RANGE =240 70 &4.C Pl
> 5 PEFGCENT OF THE FINES ARE NOT RESULVEDy O3TAIN FOLK STATS. GRAFAICA.LY
T6TFH—254% 2EFT—Ev 2T
8LTH 3.30 Q5T ** 52X

PCT. GRAVEL 1.93 SAND 91,82 SILT4CLAY  6.25
GRAVEL+SAND _93.75 ' - - GRAVHSAND/SILT4CLAY 15403
LABELS SHEPARD =SAND FGLK(GMS)=SAND (S35)-




‘f
L , |
;-
~J, PBH 3-7 14-16 FT 110381 SIEVE ONLY SAMPLE WT.=126.8019
¢ PHI PCT. CUMPCT. ‘ i 03/26/81
50 N - .
: 9.60 ZpevsvnILr ‘ ,
. =3.00 9,60 . A
F525— e
‘2_-50 16.85 )
T Te43 FRERIRE
‘2.00 . wp 2‘!027 )
“1.80 33.€3 -
9. 7\9 DY ERBBEEE
-1.00 43,42
— —9, 21— e
'—050 52.63 .
€, 15 ; X TS S
0.00 58,79
— 3+95 T : . e
_ 050 62,74 .
2.20 _ s
. | 1.00 64493 ’
: 4 06— e s
1.50 68.99
5.59 rre8an
2.00 74.58 .
— B VLYY
245C 83.02
. 10.79 . FEEY YR P 2R L
3.00 93,81 _
— 2475 ———saae
3.50 97.56 :
.92 x
4oC0 98,48 v
435p— = BA
»yun 190.CC
MEAN ST.DEV. SKEWNESS KURTOSIS
~22 | 2411 " e1f  =143C KRUMBEIN # PETTIJOHN (1938) MOMENT HzASUSES
3 ) : 7 - FOR SIZE RANGE =3.0 T0 4.0 Prl
022 2.25 022 66 FOLK GRAPHIC STATISTICA. PARAMITERS
FOLK ANO WARL,1857 - -
PERCENTILES " MEDIAN =.b&  B5TH =3.24 ., 16TH =256 25TH =1.9¢
75T+ 2402 84TH 2.55 95TH 3416
PCT. GRAVEL 43.42 SAND 55.06 SILT+CLAY 1.52
LABELS SHEPAREC =SANL FOLK(GMS)-SANDY GRAVEL (SCS)-
4 i L . . .
{
‘ —
(




r
' | |
| PBH 38 16-18 FT 100381 SIEVE ONLY . SAMPLE WT.= 77.1855
PHI PCT. CUMPCT. o | . 03/28/8:
1.50
e31
=1.00 31
—19— i
~b50 o1
_—1
0,00 T W71 )
A e LC j
o580 .92
.21
1,00 1.13 .
—T T T e 63 ¥
1,50 1.76 V
3.78 | raas
200 . S5.EF 7
47579 e o o e
2.50 23.33 - o
) 40.11 PP Y S P Y PN VY Y R YT E T R RIS R LR
i 3.00 62.b4 _ . L
- ZHZ - PR R X WS N e o o o o - = =
3.50 88.16
6e11 FXTX VY
4,00 94 426 L
— S+ T4 Aan e
saaxs 10C.CC
. MEAN ST.DEV. SKEWNESS KURTOSIS
2.76 59 -89 15020 . KRUMBEIN + PETTIJOHN_(1938) MOMENT MEASURES
N FOR SIZE RANGE =1.0 TO 4.0 PdI
> & PERGENT OF THE FINES ARE NGT RESCLVED, 03TAIN FOLK STATS., GRAFHICALLY
P ERCENTEILES 33— 6 TH—E5¢I PSFH—Ev 5T
75TH 3,23 B4TH 3462 95 THH+s2 22
PCT. GRAVEL .31 SAND 93.95 SILT+CLAY 5.74
GRAVEL+SANG 94.26 o GRAV+SAKD/ SILT+CLAY 15k
LABELS SHEPARD =-SAND © FOLK(GMS)-SAaND - (scs)-




- PBH 3-16 20-22 FT100381 -~ SIEVE ONLY ‘ : SAMPLE WT.= B1.20:5
« | PHI PCT. CumpcT, B o o £03/26/31
[ -2.50 4 - ' ‘ ‘
‘IID .29
. -2.00 fosg 29 e
-1.50 77 1.83
. 3.78 saap
] -1.00 5.€1
.-050 Bo i5
. ) 1.96 s
g 0.00 10.10
| —— 2435 Sehe — s
o50 12.45
2.63 x»x
1.C0 15.¢8
—4 574 — —aa :
1.50 16,82
e 2470 won |
| 2.50 32.38 ‘ |
v "8. oo ) } QG"““‘C“#;“#4‘."53#‘¥¥"¥446##4#44.'»#“‘#44_
y 3,00 80, 38 o | |
‘6. ,’s ' 2 S ST VST TSI IO - S - —
3.50 97.17 |
2+09 s
4e050 99,26 -
T?ﬁ’v — &
zasas 100.6¢

MEAN ST.CEV. SKEWNESS KURTOSIS

2,24 1.28 -e91 2. 34 KRUMBEIN ¢ PETTIJOHN (1938) MOAFi MEA SURE
‘ FOR SIZE RANGE =2.C. 10" 4.3 Pnc @
24 35 1e18 <,860  z.52 FOLK GRAPHIC STATISTICAL PARAMZIZrg
| ' FOLK AND WARC,19:57
PERCENTILES " MEDIAN 2.66 5TH =1.08 16TH 1.6 o 257+ Ze2i
75TH  2.9% 84TH 3.11 95Tn  3eby

PCT. GPRAVEL 5,61 SAND 93.66 SILT+CLAY .74
—ERAVEL+SAND-——O9 26 - S '
LABELS SHEPARLC -=SANC

oy

e e R el T S T e e e e ey

/o



l

¢ ) . (SEBIGRAPH
AVEL4SAND 13.66 SILT/{SILT+CLAY) 46.38PCT.GRAV+SAND/SILT+CLAY 16

—

( SAMPLE WT.=_2

H 3-11 170 2) \ M1 21,
0 GG.04 CLAY (PIPETTE
Fr

P8 SIEVZ ANC PIPETT
PCT. GRAVEL 0.0 £

1 5571
ND 13.66 SILT (PIPETT )

4603
) 6.0

3

E
)
) .00 (SEDIGKRA

&}

«

LABELS SHEPARD ~SILTY CLAY FOLK(GMS)-SANDY MUD.  (SCS)=SANLY ®UD

e




¢ ,

| pan 3-12 170381 SIEVE ANC PIPETTE( 2) _SAMPLE WT.= 21.6302

| PCT. GRAVEL 0.00 SAND 47.8C SILT (PIPETTE) 12,07 CLAY (PIPETTE) 40.13

3 | (SEDIGRAPH) 0400 (SEDIGRAFH) 0,03
’mveusjmo' 47,80 SILT/(SILT#CLAY) 23.12PCT.GRAV+SAND/SILT+CLAY .92

+ | LABELS SHEPARD

~CLAYEY SAND FOLK(GMS)=-SANDY MUD  (SCS)=3ANDY CLAY




-
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PBH 4-1 160381 SIEVEsSETT.TUEE,PIPETTE( 2) SAMPLE WT.= 21,2368
PHI FCT. CUKMPCT. 03/26/51
‘IlF.su | '
0.0
0060  _ 0.00
Ces UU
o510 . QeCG
0,00
1,00 0.00 ]
- 73 »
1,50 o73
o73 »
2.00 o 1.45
0 WQ T
2.50 1.82
, 1.45 *
3.60 3,27 . ,
W ———— ::!_:4 =
3.50 8.72 o
25'1‘5 4'G!*#‘l#‘#‘l“:l##'l!%¥¥¥
4,00 34,17 ' ) ,
e PP e ‘#W“M
\e Y AR ON | .
8.00 96. 84
3.16 sua
swzvs 100,00
MEAN STeCEV. SKEWNESS KURTOSIS
T L AN 31 e T 1 RYMBE £ .
T FOR SIZE RANGE & 0"
5,28 1.6 222 * 69 FOLK_GRAPHIC STATISTICAL PARAMETZ:S
= i B . T VN gv3 WH!\U P Dy N e S
JERCENTILES MEDIAN 5.01 5T+ 3.16 16TH 2,64 25TH  T.52
75TH €.61 84TH 7.213 95TH 763
PCT. GRAVEL [o0D0 SAND 24.17 SItT (PIPETTI) 6€2.€7 CLAY (PIPETTIZ) 3415
o (SEDIGRAPH) (.00 (SEDIGFARH) G032
GRAVEL4SAND 34.17  SILT/(SILT+CLAY) 95,21PCT.GRAV+SAND/SILT+CLAY .52

LABELS SHEPARD -SANDY SILT FOLK(GMS)=SANDY MUD

(SCS)=SANDY SILT




PBH 4-2 170381 SIEVEZ ANC PIPETTE( 2) _SAMPLE WT.= 21.6248_

PCT. GRAVEL €.00 SAND &7.76 SILT (PIPETTE) &8.42 CLAY (PIPETTE)  3.82
: . (SEDIGRAPH)  0.00  (SEDIGRAFH) (.G

ERAVEL#SAND 47,76  SILT/(SILT4CLAY) 92.68PCT.GRAV+SAND/SILT4+CLAY .91

LABELS SHEPARD =-SANCY SILT FOLK(GMS)=SANDY MUD . (SCS)-SANDY SILT




o

P 4-3 170
P 0

BH ( 2) SAMFLE WT £33
CT. GRAVEL 0.0 CLAY ( 1

£ £ 6= 1.9
) 61,03 Y (PIPETTE)
N ' (SEDIGRAPH) 0,60 (SEDIGRAFH) 0403
RAVEL+SAND 25.22 SILT/(SILTfCLAY) 81.61PCT. GRAV#SAND/STLT+CLAY e 34

LABELS SHEPARD =-SANDY SILT FOLK{(GMS)-SANDY MUD (SCS)Y=-SANDY SILT




P L=-6 170
P 0

8H SIEV
CT. GRAVEL 0.0 S

1 N
ND 14417 LT (PIPETTE) 43.G9 CLAY
(SEDIGRAPH)  @.L0  (SEDIGRA GeG2

AVEL#SAND 14.47 SILT/(SILT#CLAY) 50.20PCT.GRAV#SAND/SILT+CLAY e17

% AND PIPETYTE( 2) SAMNPLE ?T = %

6i2y
} o W4Z2.T74
)

ie
TE
FH

ABELS SHEPARD =CLAYEY SILT FOLK(GMS)-SANCY MUD (SCS)-SANDY #UD
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PBH 5-1 26-28 FT 130379 SIEVE.SETT.TUBE,PIPETTE( 2) SAAPLE WTe= 2144507

(‘ PHI PCT. CUMPCT. 03/26/51
-s50 ' .

L. 00
0.00 " g.0C
- o U0—= ]
«50 g0.0C
- 000
1.00 o G.CC
= U5 00~
1.50 G.CO
011
2,00 .11 _
o% ] I ~
2050 1.65
5,26 FRea
3.00 — 6e232
Soe 16 B S S G S S B B s i S S S e e ¥ =
3.50 33,47
30.00 FEIRISFUBBIRRINNINRATILR TN RINRE
| 4e00 6347 .
. 8000 . 98,79 -
v 1,21 =
bt 2 108.CGC

MEAN ST.CEV. SKEWNESS KURTGSIS

2 4 PP .- MR
Jo Wl oW S R el 40 4 d NUVCCT IN ¥

Fos €120 RANCE Cel TO  &4el PH-

ih

4,27 1,41 64 " 1,28  FOLK GRAPHIC STATISTICAL PARAMITZRS
FOLK—AND—WARDT£I57
ERCENTILES MEDIAN 3,66  5TH 2.87 16TH 3.15 2574 Z.z:
- 75TH 4,75 84TH 5,93 95TH Tk
PCT. GRAVEL 0.00 SAND 69.47 SILT (PIPETTE) 29,31 GCLAY (PIPSTTZ)  1.21
| - (SEDIGRAPH)  CoCC (SEDIGRAFH)  Co4Q
GRAVEL*SAND - 69.47  SILT/(SILT#CLAY) 96403PCT.GRAV#SAND/SILT#CLAY .28
LABELS SHEPARD =-SILTY SAND FOLK(GMS)-MUDDY SANC ' (SCS)-SILTY SAND

-
i
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J PBH 5-2 28-30 FT160381 SIEVE,SETT.TUBE,PIPETTE( 2) SAMPLE KT.= 2Z.41568
¢ PHI PCT. CUMPCT.  03/726/81
.00
{ 8,00 o 0.0C
50 .07
: . e67 .
1. 00 .75
75 b
1050 1.50
e 75 »
2,00 2.25 o
g - 3515 — BBHS -
2450 5,99
il‘.ga PRPPEEBIBIIIREN
3303 2L LG 2b.c°7 IV VVVOVIVIVIVIVITIVFV VTSV
3,50 47.57
21..3 ¥ YRS YRET LTS RY Y 2L LY R Y
. 4,00 "~ 71.91 _ ; v :
8,00 98.9% . )
SIJES 108.00
MEAN STe.DEV. SKEWNESS KUFTOSIS
e Be 20— ——B T — =g B ———3v B (R : ' N —HGHE R T M A SYRES
| FOR SIZE RANGE D00 TD &G PAI
: 4o 06 145€ e62 * 4450 FOLK_GRAPHIC STATISTICAL PARAMEITERS
“ERCENTILES MEDIAN 3.‘_—3_5,' 5TH 2437 16TH  2.83 25TH  Z.0(3
- 75TH  Ge46 84TH .73 95TH  TokZ
PCT. GRAVEL 0.00 SAND 71,91 SILT (PIPETTE) 27.G0 CLAY (PIPETTE) 1.0¢
S ' (SEDIGRAPH) ColC (SEDIGSAFH) €.
GRAVEL4SAND 71.91  SILT/(SILT+CLAY) 35.12PCT.GRAV+SAND/SILT+CLAY 2456

LABELS SHEPARD =-SILTY SAND FOLKIGMS)=MUDCY SANC

 (SCS)=3ILTY SAHC

er  er e v g rme v we g ——

e ey S . . o . bt e ew: wow me



BTN

3 31.33 FT 160381 SIEVE,SETT.TUBE,PIPETTE( 2) SAMPLE WT.= 21,9229

PBH 5~
PHI PCT. CUMFCT. - 03726731
-850 .
Go00
0.00 0.00
e U U =
e50 0.00 , v
1.00 0.00
e U7
1,50 .09
.78 _ *
2.00 «87
Coi %
2,50 T 3.5
.87 x
3,00 3.%2
40 OW o MR v
3.50 1€.56
37.“8 &l@‘##¥¥¥#¥b0¥¥4#4¥46¥§¥¥'~¥0&#§¥64¥44
_ 4eGO 5465
8.00 99,61
»u338 _ 108, , 00 \
MEAN ST.DEV. SKEWNESS KURTOS:I
IS5 ———tF =1 2t——6:59 LMD E £ e MM
FOR SIZE RANGE Gel 30  hel FAI
468 148 W65 T .84 FOLK GRAPHIC STATISTICAL PARAMITERS
- - - rULHN'E‘—ﬂ'ﬁ‘R‘CTﬁ'EI
’ERCENTILES . MEGCIAN 3.95 5TH 3.94  16TH 3.48 25TH  3.61
75TH 5,34 84TH E€,€3 ° 9574 7.6
PCT. GRAVEL €.G0 SAND 54405 SILT (PIPETTE) 45.56 CLAY (PIFETTEZ) .33
\ (SEDIGRAPH) .00 (SEBI GRACH) J.07
GRAVEL+SAND 54.05 S;LT/(SILT*CLAY) 93.14PCT .5 =Av+=Aua/STL7+anv 1016
LABELS SHEPARD =SILTY SAND' FOLK(GMS)=-MUDDY SAND ‘ (SCS)-SILTY SAND
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PBH 5=4 170381 SIEVE ANC PIPETTE( 2) SAMPLE WTe= 2141341
PCT. GRAVEL 0.00 SAND 19.14 SILT (PIPETTE) 67.49 CLAY (PIPETTZ) 13,37
‘ (SEDIGRAPH) 0.00 (SEDIGRAFH) 6.0

RAVEL+SAND 19.14  SILT/(SILT#CLAY) B3 46PCT.GRAV+SAND/ SILT+CLAY 24

LABELS SHEPARD =-SANDY SILT FOLK(GMS)=SANDY MUD (SCS)-SANDY SILT
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PBH 5-5
PCT. GFAVEL .G D

1 SIEVE AND PIPETTE( 2)  SAMPLE WT.= 2
ND 10.90  SILT (PIPETTE) 22.27 CLAY (PIPET

(SEDIGRAPH) 0. 0G (SEDIGRAF

T -
I Me

RAVEL®SAND 10.90

SILT/(SILT+CLAY) 25.,00PCT.GRAV+SAND/SILT+CLAY 012

LABELS SHEPARD -SILTY CLAY FOLK(GMS)-SANDY MUD (SCS)=SANCY CLAY

P 8 e v s - p————— - — AN S S (LS e ey e v g <o ok gy <@t .o . .y o gew e pn



-

L

U | ean 5-6 160381 EVE ANC PIPETTE( 2)  SAMPLE WT.= 20,7530
PCT.  GRAVEL 0.00 SAND 15.98 SILT (PIPETTE) 40.13 CLAY (PIPETTE) 43,63

. | " (SEDIGRAPH)  0.00  (SEDIGRAFH)  0.0%
RAVEL+SANDC  15.98  SILT/(SILTSCLAY) 47.76PCT.GRAV#SAND/SILT+CLAY .19

TLABELS SHEPARD =SILTY CLAY FOLK(GMS)=SANDY MUD

(SGS)-SANDY‘MUD_
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15 st 1
. (SEDIGRAPH)  0.00 (SEDIGRAFH) 0405
RAVEL4SAND 14.38 SILT/(SILT+CLAY) 50.32PCT.GRAVHSAND/SILT+CLAY 17
LABELS SHEPARD =GCLAYEY SILT FOLK(GMS)=-SANDY HUSD | (SCS)-SANZY U2

7 160 3 A PETTE(
« GRAVEL 0.00 LT ETTE)
¢ )

s




