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SUMMARY

The main objective of this project was to conduct a careful stratigraphic
study of Quaternary nonglacial sediments on southern Whidbey Island, Washington,
in an attempt to "fingerprint" the Whidbey Formation. Once it was defined by
sedimentary petrologic criteria, we hoped to be able to correlate outcrops of
the Whidbey Formation on Whidbey Island. The ultimate goal was then to cor-
relate stratigraphically equivalent units within the Whidbey Formation across
a proposed major tectonic structure, and detérmine the amount of vertical
tectonic movement (if any) along the structure.

Five representative outcrops on southern Whidbey Island, which contain
thick sections of nonglacial sediments previously assigned to the Whidbey
Formation, were described, measured, and sampled. Descriptions of lithology,
texture and sedimentary structures were made. Representative samples of peat
and wood fragments were collected and radiocarbon dated. Lab tests performed
on the samples include grain size analyses by sieving and hydrometer methods,
clay mineralogy by X-ray diffractometry, and heavy mineral analyses by heavy
Tiquids and magnetic separation. The following conclusions were drawn:

1. Correlation of sedimentary units within the Whidbey Formation on southern
Whidbey Island cannot be made using field criteria, for the following
reasons:

a. Numerous erosional unconformities are present which eliminate layer-
cake stratigraphy and produce complex stratigraphic relationships.

b. Horizontal facies changes are common, which increase the difficulty
of characterizing and tracing Whidbey Formation sedimentary units,
especially across covered areas.

c. There are few distinctive horizons in the Whidbey Formation sediments,

and those which are present are only found in single outcrops.




d. All radiocarbon age dates from the Whidbey Formation are infinite
(greater than 40,000 years B.P.), prohibiting correlation of sedimen-

-

tary units by their age.

Since identification of sedimentary units or sequences of units in the
Whidbey Formation is not possible, correlation across the proposed tectonic
structures of previous workers cannot be made.

2. Sedimentary units within the Whidbey Formation on southern Whidbey Island
cannot be identified by grain-size properties, clay mineralogy, or heavy
mineral composition. The sediments are characterized by homogeneous tex-
tural and mineralogic compositions, with variations within Whidbey Formation
units just as great as between units, and variations within the Whidbey
Formation nonglacial sediments just as great as between Whidbey Formation,
younger(?) nonglacial, and glacial sediments. The similarity of the pro-
perties of nonglacial and glacial sediments on southern Whidbey Island
even prohibits characterization of these depositional environments by sedi-
mentary petrologic criteria. Apparently, the homogenization of Pleistocene
sediments is the result of continual erosion and reworking of sediments prior
to deposition. Since no distinctive units or beds have been identified by
laboratory analyses, the horizontal tracing of sedimentary units within the
Whidbey Formation over long distances is not possible, and correlation of
Whidbey Formation sedimentary units across proposed tectonic structures cannot
be made.

3. Three independent Tines of evidence suggest that the nonglacial sediments in
the Double Bluff East section are significantly younger than the nonglacial
sediments at the type locality of the Whidbey Formation (Double Bluff West),

and may record deposition during the Olympia Interglaciation:




a. Double Bluff East nonglacial sediments are separated from Double

© Bluff West sediments by an erosional unconformity.

b. If peat clasts found in the Double Bluff East nonglacial sediments
are reworked from Double Bluff West sediments, the Double Bluff East
sediments should be substantially younger, since the peats would have
to have been compacted and tough to survive reworking without disinte-
grating. Whether the sediments represent a younger Whidbey Interglaciation
age or an Olympia Interglaciation age cannot be determined.

c. The Double Bluff East section apparently records an uninterrupted tran-
sition from nonglacial to glacial (Fraser glaciation) sedimentation, which
suggests a finite age for the Double Bluff East nonglacial sediments.

The 1agk of datable organic material in the nonglacial sediments pro-
hibits verification.

Radiocarbon age dates from the base of the Esperance Sand suggest that out-

wash marking the beginning of the Fraser glaciation in the northern Puget

Lowland had reached as far south as southern Whidbey Island by 22,000 to

23,000 years B.P., significantly earlier than previously reported.
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Although these inferred structures are not clearly relatable to present
seismic activity (Crosson, 1974, 1975; Crosson and Millard, 1975; Crosson and
Noson, 1978a, 1978b), the structures have probably been active during the
Quaternary period. This is suggested by the difference in thickness of
unconsolidated sediments, which conforms in a general way to the inferred
pattern of uplifted and downdropped structural blocks (Hall and Othberg, 1974).
The uplifted blocks have a thinner cover of unconsolidated sediments than the
downdropped blocks (figure 2). Since some, and perhaps most of these sediments
are Quaternary, and since they vary in thickﬁess from zero on upthrown blocks
to 3,600 feet on downthrown blocks, the basins in which the sediments were
deposited must have been subsiding or have subsided at the time of deposition.

When considered over a longer period of time, relative displacements
between Puget Lowland crustal blocks may be very large. For example, between
the Seattle Tow and south Kitsap high, one interpretation of gravity and mag-
netic data suggests relative subsidence of the Seattle low of as much as ten
kilometers since the Oligocene (Othberg and Danes, 1975).

Although the Puget Lowland is a tectonically active region, few instances
of surface ground breakage by faults are known. Reasons for the lack of recog-
nizable faults may be: (1) vegetation is commonly dense, resulting in poor
surface exposure of faults; (2) earthquake foci are usually rather deep (about
50 km) in the Puget Lowland; (3) the Puget Lowland is largely covered by a
thick mantle of Quaternary sediments, which absorb movement along bedrock faults
before such movement reaches the surface; and/or (4) most of the Lowland is
covered by drift deposited during the latest (Fraser) glaciation (10,000 to
20,000 years B.P.), which suggests that evidence of any surface ground breakage
that may have occurred prior to the Fraser glaciation has been obliterated by

the glacier or covered by its deposits (figure 3).
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TABLE 1. - Summary of the grain size properties of
samples from the Double Bluff lest
section (Section 1).

(Graphic mean) (sorting)

<
-

Environment Sample Texture Nz 07 oroé “ (ékewness)
glaciolacustrine?  DBN-A 0/6-74-20 6.750 1.719 -0.03
(fine silt) (poorly sorted) (near symmetrical)
non-glacial DBN-B 0/1-82-17 6.260 ~1.850 +0.44
(fine silt) (poorly sorted) (strongly fine skewed)
non-glacial DBW-C 0/20-60-20 5.95D 2.279 +0.32
(medium silt) (very poorly sorted) (strongly fine skewed)
non-glacial DBUI-D 0/10-57-33 7.069 2.200 +0.04
(very fine silt) (very poorly sorted) (near symmetrical)
non-glacial DEM-L 0/0-40-60 3.43P ‘ 1.13p *+0.24
(clay) ~ (poorly sorted) (fine skewed)
non-glacial DBM-1 0/100-0-0 1.46p 0.520, +0.15
' (medium sand) (moderately well sorted) (fine skewed)
non-glacial DBW-2 0/99-1-0 2.00p 0.60p 0.00
: (medium-fine sand) (moderately well sorted) (symmetrical)
non-glacial DBW-3 0/99-1-0 ‘ 1.259 0.56p +0.007
(medium sand) (moderately well sorted) (near symmetrical)
non-glacial DBW-4 7/69-1-0 1.26p 1.169 -0.25

(medium sand) (poorly sorted)

(coarse skewed)



Table

. - Summary of the drain size properties of

samples from the Double Bluff Hest
section (Section 1).°

(Graphic mean)

(Sorting)

: N N . S
Environment Sample Texture itz Uf e UG KI (skewmess)
glacial out- DBE-6 0/99-1-0 1.95p 0.45p +.20
* wash (medium sand) (well sorted) (fine skewed)
glacial out-
wash DBE-7 0/93-7-0 3.059 G.529 +0.29
(very fine sand) (moderately well sorted) (fine skewed)
glacial out- DBE-8 0/7-20-3 5.739 1.20@ -0.04
wash (medium silt) (poorly sorted) (near symmetrical)
g]acio]acustrine? DBE-10 0/11-41-45 7.930 2.60p +0.08
(very fine silt) (very poorly sorted) (near symmetrical)
glaciolacustrine? DBE-11 0/15—28—57 7.93p 3.350 -0.16
(very fine silt) (very poorly sorted) (coarse skewed)
non-glacial DBE-12 0/99-1-0 1.358 0.51p +0.12
(medium sand) (moderately well. sorted) (fine skewed)
non-glacial DBE-13A 0/94-6-0 3.13p 0.509 +0.06
‘ (very fine sand) (moderately well sorted) (near symmetrical)
non-glacial DBE-138 0/0-54-46 8.13p 2.30p +0.22
(clay) (very poorly sorted) (fine skewed)
non-glacial DBE-13C 0/3-91-6 5.36P 0.579 +0.62
‘ (medium silt) (moderately well sorted) (strongly fine skewed
glacial till? DBE-13D 12/39-47-14 3.73pD 3.90p -0.18
‘ (very fine sand) (very poorly sorted) (coarse skewed)
non-glacial DBE-14 0/93-2-9 2.060 0.52p +0.15

(fine sand)

(moderately well sorted)

(fine skewed)



L

non-glacial
non-glacial

non-glacial

DBE-15

DBE-16

DBE-18

TABLE 2. = Continued

0/9%-1-0

0/97-3-0

0/69-1-0

1.208
(mediun sand)

1.339

(medium sand)

1.739
(medium sand)

0.799 +0.04.
(moderately sorted) (near symmetrical)
0.350 . +0.25
(moderately sorted) (fina skewed)
0.479 +0.41
(well sorted) (strongly fine skewed)
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TABLE 3. - Summary of the grain size properties of
samples from the Useless Bay East
section (Section 2)..

(Graphic mean) (Sorting) Sk
Environment Sample Texture "z 0] er g I  (skewness)
non-glacial UBE-2 0/31-49-20 5.66 2.450 -~ +0.21

(medium silt) (very poorly sorted) (fine skewed)
non-é]acia] UBE-3 0/99-1-0 1.908 0.61p -0.02 |

(medium sand) (moderately well sorted) (near symmetrical)
non-glacial UBE-4 0/99-1-0 2.06p 0.520 +0.15

(fine sand) (moderately well sorted) (fine skewed)
non-glacial UBE-G 0/16-68-16 5.969 2.13p +0.06

(medium silt) (very poorly sorted) (near symmetrical)
non-glacial UBE-6 0/10-70-20 6.36P 2.159 +0.26

(fine silt) (very poorly sorted) (fine skewed)
non-glacial UBE-7 0/9-46-45 7.739 2.659 +0.02

(very fine silt) (very poorly sorted) (near symmetracal)

non-glacial UBE-3 0/98-2-C 1.909 0.769 +0.02

(medium sand) (moderately sorted) (near symmetrical)
non-glacial UBE-SG 0/10-30-10 5.969 1.500 +0.06

(medium silt) (poorly sorted) (near symmetrical)
non-glacial UBE-10 2/1G60-0-0 1.50p 0.659 -0.062

(medium sand) (moderately well sorted) (near symmetrical)
non-glacial UBE-11 0/2-60-33 7.769 1.619 +0.19

(very fine silt) (poorly sorted) (fine skewed)

non-glacial UBE-12 0/93-2-0 2.43p 0.49¢ +0.22

(fine sand)

(well sorted) (fine skewed)
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TABLE 4. - Summary of the grain size properties of
samples from the Scatchet Head West
section (Section 4).

(fine sand)

(Graphic mean) (Sortigg) S.,
Environment Sample Texture Mz 071 or 05 " "I (skewness)
non-glacial SHU-A 0/90-10-0 3.220 0.639 +0.40
(very fine sand) (moderately well sorted) (strongly fine skewed
non-glacial SHW-B 0/96-4-0 2.700 0.49p +0.24
(fine sand) (well sorted) (fine skewed)
non-glacial SHH-C 0/2~50-43 8.33P 2.300 . +0.28
(clay) (very poorly sorted) (fine skewed)
non-glacial SHW-0 0/100-0-0 1.739 0.549 +0.04
- (medium sand) (moderately well sorted) (near symmetrical)
non-glacial SHW-1 0/3-77-20 6.500 1.95p +6.35
(fine silt) (poorly sorted) (strongly fine skewer
non-glacial SHW-2 0/86-11-1 3.149 0.379 +0.61 ‘
(very fine sand) (moderately sorted) (strongly fine skewed,
‘non-glacial SHW-3 0/0-29-71 9.03p 1.650 +0.03
(clay) (poorly sorted) (near symmetrical)
non-glacial SHW-4 0/3-71-26 7.220 2.90p +0.50
(very fine silt) (very poorly sorted) (strongly fine skewed)
non—g]acié] SHW—S 0/97-3-0 2.20p 0.509 +0.37
(fine sand) (well sorted) (strongly fine skewed)
non-glacial SHU-6 0.65-5-0 2.50p 0.520 +(.07

(moderately well sorted)(near symmetrical)
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TABLE 5. - Summary of the arain size properties of
samples from the Possession Point
section (Section 5).

" (Graphic mean) (Sorting) S. .
Environment Sample Texture Mz 1 crO% "1 (skewness)
non-glacial pPp-1 0/67-11-2 - 3.36ﬂ 0.70D +0.43
(very fine sand) (moderately well sorted) (strongly fine skewed)
non-glacial PP-2 0/26-69-11 5.730 2.139 -0.05
: (medium silt) (very poorly sorted) (near symmetrical)
non-glacial PP-2A 0/7-44-49 5.13p 1.759 +0.20
: (clay) (poorly sorted) (fine skewed)
non-glacial PP-3 0/9-53-35 7.320 2.4508 +0.04
(very fine silt) (very poorly sorted) (near symmetrical)
non-glacial PP-4 0/90-8-2 3.230 0.530 ' +0.21
(very fine sand) (moderately well sorted) (fine skewed)
non-glacial PP-4A 0/6-46-54 3.339 : 1.67p +0.11
(clay) (poorly sorted) (fine skewed)
non-glacial PP-5 0/2-89-9 v 6.339 1.169 +0.12
(fine silt) (poorly sorted) (fine skewed)
non-glacial pp-0A 27/567-26-14 1.239 4.660 -0.22
(medium sand) (extremely poorly (coarse skewed)

sorted)
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TABLE 6. - Summary of the grain size properties of non-
glacial sand lithologies.

(Graphic mean) (sorting) -5,
Section Sample Texture Mz 1 o (skewness)

DBV -1 0/100-0-0 1.269 0.529 +0.15
) DB-2 06/99-1-0 2.00p . 0.609 0.00
DBY-3 6/9%-1-0 1.25p 0.56P +0.07

DOLi-4 7/99-1-0 1.268 1.169 -0.25

DBE-12 3/86-1-0 1.359 0.51p +0.12

DBE-13a 0/94-6-0 3.13p 0.509 +0.06

DBE-14 0/98-2-0 2.069 0.529 +0.15

2 DBE-15 0/99-1-0 1.200 ' 0.79p +0.04
DBE-106 6/67-3-0 1.339 0.559 +0.29

DBE-13 0/93-1-0 1.73p ' 0.479 +0.41

UBE-3 0/99-1-0 1.909 0,619 -0.02

UBE-4 0/¢9-1-0 2.060 0.5290 +0.15

3 UBE-8 0/98-2-0 1,909 0.76p +0.02
: UBE-10 2/100-0-0 1.809 0.65p -0.02
UBE-12 0/¢5-2-0 2.439 0.498 +0.22
SHY-A 0/90-10-0 3.229 0.63p +0.40

SHY-B 0/96-4-0 2.70D 0.499 ' +0.2

4 SHW-0 0/160-0-0 1.739 0.54p +0.04
SHY-2 0/83-11-1 3.149 0.879 +0.61

SHE-5 0/97-3-0" 2.200 0.50p _ +0.37

SHU-6 0/95-5-0 2.809 0.52p +0.07

5 pPpP-1 0/87-11-2 3.3690 6.700 +0.43
pp-4 0/90-8-2 3.23D 0.53p +0.21
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TABLE 7. - Summary of the agrain size properties of non-

alacial silt and clay lithologies.

(Graphic mean) (Sorting) Se
Section Sample Texture Mz Gf I (skewness)
DBi- B 0/1-82-17 6.26p 1.359 +0.44
1 DBW- C 0/20-60-20 5.95D 2.279 +0.32
DBU- D 0/10-57-33 7.008 2.209 +0.04
DBH- E 0/1-40-60 §.430 1.139 +0.24
2 DBE-13b 0/0-54-46 3.13p 2.309 +0.22
DBE-13c 0/3-91-6 5.369 0.579 +0,62
UBE-2 0/31-49-20 5.66p 2.459 +0.21
UBE-5 0/16-63-16 5.96p 2.13p +0.06
3 UBE-6 0/10-70-20 6.360 2.15p +0.26
UBE-7 0/9-46-45 7.73p 2.65p +0.02
UBE-9 0/10-80-10 5.960 1.50p +0.06
UBE-11 0/2-60-38 7.769 1.619 +0.19
SHW-C 0/2-50-48 8.33p 2.309 +0.28
4 SHHW-1 0/3-77-20 6.500 1.959 +0.35
SHU-3 0/0-29-71 5.030 1.606p +0.03
SHW-4 0/3-71-26 7.22p 2.909 +0.50
PpP-2 0/20-69-11 5.739 2.13p -0.05
PP-2A 0/7-44-49 3.13D 1.75p +0.20
5 PP-3 0/¢-63-38 7.329 2.45p +0.04
PP-4A 0/0-46-54 6.330 1.679 +0.11
PP-5 0/2-39-6 6.330 1.169 +0.12
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TABLE 8. - Summary of the grain size properiies of glacial

sediments. ‘
' (Graphic mean) (sorting) S,
Section . Sample Texture - Mg 07 "1 ‘(skewness)
Sand Litholoaies {(glaciofluvial)
9 DBE-b 0/99-1-0 1.950 0.45p +0.20
DBE-7 0/93-7-0 3.00p 0.52p +0.29
Silt-Clay Lichologies (glaciolacustrine)
1 DBU-A 0/6-74-20 6.759 1.71p -0.03.
) DBE-8 0/7-20-3 5.73p 1.20p -0.04
DBE-10 0/11-41-48 7.932 2.60p +0.08
DBE-11 0/15-23-57 7.939 3.350 -0.16
Glacial Till
5 PP-GA 27/57-29-14 1.93p 4,669 -0.2
2 DBE-13D 12/39-47-14 3.739 3.90P -0.18
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TABLE 9. - Summary of the relative abundance of clay
mineral groups in Pleistocene sediments on
southern Whidbey Island.

: , Chiorite- Smectite- -
Environment Sample Kaolinite Mica Mixed laver (uartz Feld;par Amphibote
ng (nonglacial) DBL-A c c c : m m N

ng DCK-B c c M m m
ng DBl-C c c k m m N
ng DBW-D C M m N
ng DBU-E c c m m N
*glaciolacustrine DBE-10 c c c m m m
ng DBE-13b c C N m m N
ng DBE-13C c c C m m N
ng DBE-17 c c M m m m
ng UBE-2 C c c m m m
ng UBE-5 c c C m ]
ng UBE-7 c M M m m m
ng UBE-9 H N " N N N
ng UBE-11 c m c m m m
ng SHW-G c c c m m N
ng SHI-1 c N c m m m
ng SHU-3 c c c m m '
ng SHW-4A c c C m m i
ng pp-2 c m c M N
ng PP-2A m m M m N
ng PP-3 Cc C o c m n f

volcanic ash PP-4A i M M m M n



*qlacial till
*glacial till

¢ = common
m = minor
¥ = major

prd
"

none

PP-0
PP-GA

TABLE 9.

- Continued’

m

m
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Hydrometer Method

The hydrometer method utilizes differential settling rates in water to
analyze the grain sizes of particles finer than 49 (.0625 mm) in diameter.
The hydrometer method is used to measure the settling velocity of particles.
If the density of soil grains is 2.65 g/cm3 and the density of water is 1.000,
the soil hydrometer directly measures the number of grams of soil in suspension.
Unfortunately, these conditons are seldom met. In reality then, the hydrometer
only estimates the number of grams of soil in suspension, by directly measuring
the density of the soil-water suspension.

'Procedure - The following procedure was used for the hydrometer analysis
of the samples in this project. It is a slight modification of that outlined
by Bowles (1970): 1) 50-60 grams of sample were well pulverized (with mortar
and pestle), oven-dried, and then weighed for exact weight. 2) The sample
was mixed with 125 ml of 4% sodium hexametaphosphate solution (dispersing
agent), and allowed to set overnight. The dispersing agent was added to
neutralize the electrical charges on the clay particles, which cause the
grains to be attracted to each other and stick together, forming larger
particles. 3) The mixture was diluted with water and mechanically dis-
agaregated in a mixer for 3 to 5 minutes, for complete disaggregation.

4) This mixture was transferred to the sedimentation cylinder, and tap

water was added to fill the cylinder to the 1,000 ml mark. 5) The solution
was stirred thoroughly, and upon completion of stirring, timing began for the
hydrometer readings. 6) Hydrometer readings were made at 1, 2, 4, 8, 15,

and 30 minutes, and at 1, 2, 4, 8, 24, and 48 hours. 7) Temperature of

the solution was taken at the time of each hydrometer reading. 8) The data
was recorded on the data sheet for the hydrometer method of grain-size
analysis (a representative data sheet follows this discussion). Calcula-

tions of particle diameter, D, and % finer were completed, using the

-81-









L Effective Depth, in cm, of the hydrometer in the soil suspension
L is the distance, in cm, between the center of the volume of the hydrometer
bulb and the suspension surface. . L can be readily calculated if R is known.

L vaiues are obtained from Tables,

Settling velocity L/t = v

L = effective depth
t = time elapsed, in minutes
LS

K is a function of the temperature (T), specific gravity (GS), and viscosity

(TI) of the soil solution. It is obtained by using Tables.

Particle diameter (D), in mm and

D = Ky/L/t

-84-




Grain-size Distribution Curves

Explanation—Sieve and hydrometer data were used to produce a grain-
size distribution curve for each sample. In order to facilitate the reading
of statistical parameters, the data was plotted as a cummulative curve.
Grain diameters were plotted on the abscissa (arithmetic scale) in @ units.
Cummulative percent frequency (or percent finer) was plotted on the ordinate
(probability scale).

Percentages of gravel, sand, silt, and clay were calculated from each
curve, and recorded as texture. The gravel percentage given is the percent
of the entire sample. Sand, silt, and clay percentages given are exclusive
of the gravel-size material present; they total 100% when added together.

Statistical parameters have been calculated for each grain-size distri-
bution curve. Following is a short discussion of each parameter used, in-
cluding graphic mean (MZ), graphic standard deviation (Oa or 0;), and

graphic skewness (S, or S, ). Equations and tables are from Folk (1968).

G I
Graphic Mean (MZ) — The graphic mean is the best graphic measure of
the average grain size of a sediment sample. It is superior to the median
(QSO), because it is calculated from three points on the grain size curve,
rather than just one. Thus, calculations of mean size by measuring the
median are not very satisfactory in strongly skewed curves. The graphic mean
is a standard measure of grain size used in sedimentary petrologic studies

M, = (Prg * Pgg + Pgy) /3

-85-




Graphic Standard Deviation (Oé) or Inclusive Graphic Standard Deviation (0;)

The standard deviation is a measure of the uniformity or sorting of a
sadiment. The inclusive graphic standard deviation (0;) is the best measure

of sorting, because it embraces 90% of the distribution curve.
07 = (PG - Bgq)/4 + (P - By)/6.6

It was calculated whenever possible. However, most of the fine-grained
samples analyzed in this project contained so much clay that the Es value
could not be obtained. Therefore, it was necessary to use the graphic standard

deviation (OE), which covers only 68% of the curve.
0= (Prp - Pgy)/2

It is still a good measure of sorting, which is commonly used in sedimen-

tological analyses. A classification of sediment sorting devised by Folk (1968)

is given below.

Oi(or Oé) under .35p, very well sorted
.35 - .50P, well sorted
.50 - .718, moderately well sorted
.71 - 1.00, moderately sorted
1.0 - 2.00, poorly sorted
2.0 - 4.00, very poorly sorted

over 4.0p, extremely poorly sorted

Graphic Skewness (S, ) or Inclusive Graphic Skewness (S

)
Ke K1
The graphic skewness is an indicator of the amount of asymmetry of the dis-

tribution curve. In essence, it is a measure of the amount of displacement of

the median (ﬂso) from the graphic mean (MZ). Thus, graphic skewness is a
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measure of the amount of excess fine material (positive skewness) or excess
coarse material (negative skewness) present in the sediment. Since most
skewness occurs in the "tails" of the distribution curve, use of the Inclusive

Grapkic Skewness (SK ) is preferable.
I

SKI = (ﬂ84 + Q]G - 2Q50)/2(¢]6 = Q84) + (ﬂgs + QS - zﬂso)/z(ﬂs = Qgs)
Values of QS and/or Q95 were not obtained for most of the fine-grained samples

in this study, so that the Graphic Skewness (SK ) was used for those samples.
, G

Skg = Pea * Prg = 5ol (B - gy)

Although not as encompassing as the Inclusive Graphic Skewness, the graphic
skewness is still a useful parameter, which is commonly used in sedimentary
petrology studies. Folk's classification of skewness, based upon values of

SK (or SK ), was used in this study to assign skewness descriptions to the
G
I

sediments. Folk's skewness classification is given below.

SKI (or SKG) from +1.00 to +.30, strongly fine skewed
+.30 to +.10, fine skewed
+.10 to -.10, near symmetrical
-.10 to -.30, coarse skewed

-.30 to -1.0, strongly coarse skewed
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