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PROCEDURE USED FOR SEDIMENT ANALYSIS

SEDIMENT SAMPLING AND ANALYSIS |

All surface samples and selected core and sediment collector
samples were analyzed mechanically for grain size by sieve and
hydrometer methods. The sieve grouping used was U.S. nos. 5,
7, 10, 14, 18, 25, 35, 45, 60, 80, 120, 170, and 230, which gives
a half-phi unit interval in grain diameter separation on the Went—-
worth Grade Scale (table 1). Each sample was sieved for 10 min-
utes on an electric shaking machine (Tyler Ro-Tap). The material
retained on each sieve was weighed to the nearest one—hundredth of
a gram and saved for mineral identification.

Statistical analyses were performed on the size distribution -
data from the samples. The percent of sediment passing through
each sieve was tabulated and graphed. Three quartiles, corres—
ponding to the 25, &0, and 75 percent lines, were determined from
‘this percent passing curve. From this information median particle
diameters in phi units (Mdg) and sorting coefficients (So) were cal-
culated. The median particle diameter of a sediment sample is that
diameter size which corresponds with the 50 percent line (second

quartile, Qp) expressed in phi units. The sorting coefficient, developed

by Trask (1932), is a measure of the spread of distribution and is
—————defined —statistically as theextentto ‘which the grains spread on elther

side of the average (So —\@37@1)

The following classification is useful in describing the uniformity
of Lake Erie sediment, particularly in the sand and grawvel ranges:

So ’ Classif*‘ication ' :
1.0-1.5 well sorted
1.5-2.5 ) medium sorted
>2.5 poorly sorted

Samples that consisted predbminantly of mud were analyzed for
grain size by the hydrometer method. This method is based on
Stokes' equation for the velocity of a freely falling sphere (Rubey,
1988). The principle of this procedure is that in a dilute suspension
of sediment, thoroughly dispersed and allowed to rest,.all particles
larger than a specific size will settle within a specific period of time

“and the reduction of the specific gravity of the suspension caused by
this settling can be measured by a hydrometer. Calculations based on
such readings can yield the weight or percent of sediment with a



particular size diameter in the sample.

Samples were prepared for hydrometer analysis by hand mixing
approximately 50 grams with enough water to make a thin paste. '
Sodium oxalate (20 ml, 0.1 normal solution) was added as a defloc—
culating agent and the suspension was machine mixed for 10 minutes.
The mixture was then placed in a 1-liter graduated cylinder and
enough water added to fill the cylinder* to the 1,000-ml mark.

. Normally the hydrometer tests were run in a battery of 11 cylinders.
Foll wing a predetermined time schedule, each cylinder was shaken
vigorously for about a minute and set to rest. Hydrometer readings
were taken at 30 seconds and at 1, 2, 5, 10, 30, 60, and 120 minutes
after shaking. A Taylor Instrument Company Bouyoucos-type hydro-
meter (model H-3863, range 0.995-1.050 specific gravity) was used
for these tests., -Based on an average specific gravity of 2.70, all of
the sand and larger sized particles settie in 30 seconds so that the
first reading indicates the combined weight of silt and clay.
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Size of particles in mm
 ‘CURRENT VELOCITY CONVERSION TABLE
knots ft/sec =~ cm/seec . knots . fit/sec cm/sec
0.01 - 0.02 . 0,52 - 1.00 ' 1.69 51,48
‘0-10 L OelT i 5015 .. 1.10 . 1«86 56063 )
0.20 - 0.34% -+ 10,30 - 1l.20 - 2.03 61.78
-0.30  0.51 15,45 1.30 . 2.20 66.96
0,40 0568' 20.60 _l°40 2.37 72.09
0.50 . 0.84 25,76 . 1.50 2.53 77.24
- 0.60- ~ 1.01 30.88 1.60 2.70 82.36
0.70 1.18 36.02 l.go 2.87 87.51
0.80 1.35 41,18 1.80 _3.94 92,66
0.90 1.52 - 16,33 1.90 3.21 g7.81
. ' , 2.00 3.38 102,96

“'FIGURE 27.-CURRENT VELOCITIES AT WHICH VARIOUS SIZE
. GRADES OF SEDIMENT WILL BE ERODED, TRANSPORTED, OR

DEPOSITED (DUNBAR AND RODGERS, 1957 MODIFIED FROM

" HJULSTROM, 1935).
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REEF AREA OF WESTERN LAKE ERIE

TABLE J.—

, ~ Average current direction and velocity (tenths of knots)
North o Northeast East - Southeast
0-7.5]7.5-15[15-22.5[22.5-30]] 0-7.5]7.5-15[15-22.5]22.5-30] 0-7.5]7.5-15|15-22.5{ 22.5-30]| 0-7.5[7.5-15]15-22.5]22.5-30
"1 Surface : ' NE 1 .
Bottom N1

2 Surface » ' NE 3
Bottom » i . ) SW 1

3 Surface
Botrom

4 Surface
Bottom
5 Surface
Bottom
6 Surface
Bottom

7 Surface|SW 5
Bottom [SW 1

8 Surface(SW 1

" Bottom | .

9 Surface ’ o ) S
Bottom - ) .

10 Surface
Bottom

11.Surface
. Bottom| .
© - 12 Surface ' ' NW 3
Bottom NE 1
13 Surface ' ‘ Il EN
Bottom . INE 1 |
14 Surface ' _ Isw s
Bottom . R NE 1 :
15 Surface W3 NW 3 |N
Bottom . V3 o INW 3
16 Surface SW 3 NW 3
-Bottom| : : NW 3
17 Surface ' ’ ’ - Tosw 3
Bottom ) o NE 3
18 Surface o ' i w3
) Bottom . NE 3
19 Surface| S
Bottom
20 Surface
Bottom ]
21 Burface ’ W
Bottom ] . ) NE

U2 Syctacelsw 1| © | : S
ﬁrt:om NW 1 _ ‘ ‘

23 Surface ' 1 Inws
Bottom _ NW 1

24 Surface ‘ ‘ NW 5
Bottom | v E1l ].

25 Surface S W1 N3 | N1'}. - NW 3
. Bottom NE 1iSE 1 . NE 1|8
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Bottom

27 Surface IS
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28 Surface]SE 3
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Bottom
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VB
, APPENDIX )
Current measurements ' T
&
in relation to wind direction and velocity (mph) ' _
South Southwest ‘ West . Northwest : i :
0-7.5[7.5-15]15-22.5]22.5-30]| 0-7.5] 7.5-15] 15-22.5[22.5-30{|0-7.5]7.5-15]15-22.5|22.5-30}| 0-7.57.5-15|15-22.5| 22,5-30
NE 1 NE 7 ' NE 1 |NE 7 ' ‘ "
N1 SW 1 SW 1NE1|SW 1° <
NE 3 " INE3 3
lsw 7 SW 7|NW 1
E3| E3 SE 3|NE 3 ES SE 3
E1l E3 E IINE3 | NE 1 SE 1
E3| 1 E3NE1| "1 E3
Wil s1 wi s1 s1
NE 3|NE 1 E 1|NE 1 |NE 3 SE 3|SE 3 E3|SE 3 |SV 3
SW 1|NE 1 wi w1} si wilNwl sifN1|wil
E 3|INE 1 |NE 3 E 3 E3|SE 5 TISE 1 '
SW 5{SE 1 |[NE 3 SW5 N1|NE3 NE 1
' , ' E1 ISW I| E 1 EiTE3 | E 3
N1 N1 E1l N 1| E1 NE1|NE 3 |NW 1
N1 N1 NE 1| E1 SE 1] E 1 SE 3.| S3
: NE 1 NW 1|NE 1 SE 3
N1 [NE3 |NE1 N1 '
NW 1 S3 S1|NW1
E3 E3
NE3| N1 NE3| N1
E1 "E1
N1 N1 :
E1 E1l
_ NE 1 NE 1
T~Ns Ns5| E1 E1l
NW 1 inw 1 N1:
' E3 E3
NW 1 NV 1
E3| E3 E3 E3 ES E3| ES5
E1| E3 NE1| E1 Ns| E3
' NE3NE1| E3 SE 1 E3 SE 3|SE 3
"N1NW1 |SE 1 1's1 SE 1 SE 1|NE 1
SE 3
‘ swi
N3 SE 3 SE 3
N1 SW 1 SW 1
NE 3 S 3
SW 1 sW 1
N3 E3 |SE 1 SE 1
NV 1 NE 3 N1 N1
NE3 | E3 ' E1 | E3
N SW 1 NE 1 -7 fswa|  jswi1
i w3l w1 s1| E3|SE'1 .S 1iSE 3
wil s1 SV 3 E 1|SE 3
E3 INE3| W1|[SE 1 SE 1
V3 W3[SE 1 |{NE 1 NE 1 -
NS N5 E3 w1 Wil| E3
N3 N3 E1 swilswi| E1
N3 N1| N1 N1| E3 | N1 | E3[SE3| E3 E 3|SE 3
E1NW 1 [NW1 s1 |NE1 [NEI1[E 1| S1 N1l E1
E3| E3 NE1| E 3 E 3[SE 3
W1NW3 S1INW1 NE 1{NW 1
N3 NW 1|NE 1 TE3 SE 3
NE 1 NW 1{NW 1 N3 "E 3
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REEF AREA OF WESTERN LAKE ERIE

" G, Generalized surface currents, moderate southeast wind
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E, Generalized surface currents, moderate east wind

. H, Generalized bottom currents, moderate southeast wind

F, Generalized bottom currents, moderate east wind

FIGURE 11.—Generalized current diagrams for western basin of Lake Eric-Cpntx’nueJ
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REEF AREA OF WESTERN LAKE ERIE
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