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Abstract

This study is to evaluate the extent and nature of a surface silty sediment considered to
be loess that overlies metamorphic bedrock or glacial sediments in Westchester County, NY.
Sixty miles to the southeast on Long Island a similar silty surface sediment called, “pebbly loess”
is found which is a poorly sorted diamict. Pebbly loess has also been reported in lowa, Ohio,
Minnesota and Alaska.

Loess was found over a large are of Westchester, NY and parts of Fairfield County, CT.
Nearly 82% of samples are sandy loam or silt loam. Pebbles were present in 50% of samples. The
pebbles were mostly quartz ranging in sphericity from sub angular to sub rounded and are not
similar in composition to the underlying metamorphic bedrock which is dominantly gneiss.

Introduction

Ninety four samples were collected throughout the Westchester County NY and adjacent
parts of Fairfield County CT to locate and characterize surface silty sediment which has been
considered to be loess (Sanders, 1998) with an attempt to make comparisons to the surface silty
sediment considered pebbly loess in Suffolk County on Long Island to see if they have similar
characteristics.

Besides pebbly loess exposures in Suffolk County NY, locations in lowa, Ohio, Minnesota
and AIaskaH[GNHl](Kay, 1931; Leverett and Sanderson, 1932)are reported to have pebbly loess. The
reason for the occurrence of pebbles in the loess is usually considered to be due to bioturbation
or cryoturbation with the pebbles presumably derived from the underlying sediments such as till.

Nieter (1975) described the pebbly loess on the south fork of Suffolk County and
considered it to be of eolian origin based on its silty nature, and the presence of ventifacts found
as a lag deposit on till underlying the loess. Jian Zhong (2002) and Kundic (2012) did provenance
studies using 40Ar/39Ar ages of single biotite and muscovite grains to show that the micas were
derived from the bedrock immediately to the north in New England. Loess sediments were dated
using Optically Stimulated Luminescence (OSL) and 14C on charcoal grains gave ages consistent
with deposition at about the time of the Younger Dryas event between 12,900 and 11,500
calendar years ago (Kundic, 2005).

The procedure used in this study was to collect surface samples throughout Westchester
County and adjacent parts of Fairfax County to determine the extent of the loess-like sediments
(Fig. 2). The samples were then analyzed using a settling procedure to determine their sand, silt
and clay proportions.



- —
;_ssﬂ\ 9.
——

AW
2 AP '\‘\p_l\NDSO“ S

Figure 1: Location of
Westchester, Fairfield and
Suffolk Counties.
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Figure 2: Map of location where samples were collected from.
Figure 3: Hartford, CT. USGS Survey Historical Topographic Map Collection, scale 1:250,000

Methods

Samples were collected at 94 sites where land was wooded and flat. Sites were
undisturbed to rule out other factors in data analysis. The nature of the thin loess-like layer can
be seen in the roots of a recently uprooted tree in Fig. 4. The O layer was removed then samples
were collected from the A layer, bagged and labeled according to latitude, longitude and date.
Coordinates were obtained from the GPS cell phone app, “My Altitude” see Fig.5. Immediately
following collection, soil was dried out and analyzed for grain size.

Procedure for grain size determination involved placing 15 mL of sediment into a
centrifuge tube (Fig. 6), adding 1 mL of dispersant, and adding tap water to reach 45 mL volume.
Samples were placed in an ultrasonic cleaner for 5 minutes to declump the sediment (Fig 7). Each
test tube was vigorously shaken for 2 minutes and settling rates were recorded. Sediment that
fell within the first 30 seconds was called sand, silt settled over the next 30 minutes, and
additional sediment counted the next day was clay. The procedure originated from Soil Texture
of Fracture protocol and was modified based on suggestions from Dr. Gilbert Hanson
(ecoplexity.org). To precisely record the amount of sand and silt, a bright light was shone onto
the centrifuge tube to help read the volume through the still unsettled sample. It should be stated



that the centrifuge tubes did not start its markings until 5 mL, however, no samples had less than
5 mL of sand, therefor, precision was not put at risk.

Sampling sites were distributed over Westchester County and part of Fairfield County.
Sites were separated by a minimum of 0.5 miles. When more than 1 sample was taken within a
preserve, sites were at times only 0.1 miles apart due to travelling by foot. Consistency of
sampling sites was limited due to road access and availability to pull off areas. At some locations
an auger was used to extract soil where the loess layer was deeper. Determining how far down
to dig was based on Sanders’ (1998), looking specifically for “grayish- to yellowish-brown
deposits”. Pebbles were noted in regards to abundance, composition, size and sphericity.
Sphericity values were assigned using Power’s Scale of Roundness (1953).

Figure 4: Chestnut Ridge Racquet Club (41.1979N, 73.6895W) exposure of sediment.
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Figure 5: Example of My Altitude App screen, used to obtain
coordinates and altitude for all sites.




70/20

/‘/117

Eelite, Keog/

Secer

Figure 6: Data Analysis. Centrifuge test tube used for shaking and settling.



Figure 7: Ultrasonic cleaner to
decrease surface tension and

~

clumping of soil.
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Figure 8: Chart for estimating the roundness and sphericity of sedimentary particles based upon
comparisons with particles of known sphericity and roundness (based on Powers, 1953).

Results: Soil Texture Analysis

A table with the locations, grain-size data, comments and soil texture class for each of the
samples is in Appendx A. Samples were initially plotted on 3 separate soil texture diagrams
because only 30 samples could be plotted without overlap. A soil texture diagram was printed
onto a transparency and all of the data on the initial 3 diagrams shown in Appendix B was
transposed onto the transparency (Fig. 9 ). The master copy is color coded to reflect the initial 3
diagrams.

Pebbles were found in about one-half of the samples and ranged from angular to
rounded, however, majority fell into the sub angular to sub rounded category. As pebble sized
increased, sphericity generally increased. All pebbles were quartz.

Recent work on Long Island loess categorizes sediment from Stony Brook, Suffolk County
Farm, North Street and Dwarf Pine Plains as having sandy loam, loamy sand and silt loam texture
(Dominguez, 2015). Slight variation in texture between locations is also seen in Westchester data.
The three textures most common textures found on Long Island were also found in Westchester.
Clay was of low abundance in Westchester samples. The loess consists of a yellowish-brown color
and typically unconsolidated sediment.

The 3 most common soil textures were sandy loam (64.9%), silt loam (17%) and loamy
sand (9.6%) Fig., 10 and 11.



Clay

A
;33' 60 405
S &
cff" 50 50 P
-‘.’{? Clay ";'??
Q" 40 60 A

. \ s Clay Loam ylt;.I Clay Lu:k
74 \ 70

Sandy Clay Loam
- / 80
‘ Silt Loam
e 90
St
. LY \ v/
sand % 80 70 60 50 40 30 20 10 Silt

PERCENT SAND

® '+ Samples 1—-33
& Sample 34-60
# Samples61-94

Figure 9: Soil texture diagram of all 94 samples.
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Figure 11: Pie chart representation of soil texture class breakdown
Discussion

The loess-like sediment in Westchester County has a yellowish brown color, is
unconsolidated and varies mainly from sandy loam to silt loam. It is usually underlain by highly
metamorphosed bedrock.

In both Long Island and Westchester County, the 3 most dominant soil textures are sandy loam,
silt loam and loamy sand. They both contain pebbles in some samples. Making the assumption
that similar composition suggests a similar formation. If so, since the Long Island loess exposures
are dated at the time of the Younger Dryas the Westchester samples may have formed then also.
If the Westchester loess did not form during the Younger Dryas event, “when did it form?”.
Roughly half of the sites had pebbles. Of those pebbles, composition was dominantly quartz, but
sphericity varied from angular to rounded. As pebble diameter increased, sphericity generally
increased. Due to the discontinuity of the bedrock and pebble composition, pebbles are believed
to have been transported by the glacier.

Quartz veins are common in New England bedrock and could have been the source for
the pebbles. Smaller pebbles were generally fractured, although rounded which can be
interpreted as having been rounded within the glacier as particles interact with other particles
and the bed of the glacier itself (Benn and Evans, 1998).

\



Conclusion

The similarity of the pebbly loess in Suffolk and Westchester counties may be more than
coincidental. Both locations have sandy loam, silt loam and loamy sand dominant and contain
pebbles. Exposures of Westchester show textbook loess, “a loosely compacted yellowish-gray
deposit of windblown sediment of which extensive deposits occur”, therefore, it can be said with
confidence that it too has a layer of loess (nationalgeographic.org). The loess in Westchester is
characteristically yellowish-brown and unconsolidated. Similarities with the Long Island pebbly
loess suggest that it may have formed during the same event.
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Appendix A

dark red/brown

silver lake preserve A

1 9/4/15 = 41.050322N = 73.740091W 9 75 55 2 loess, no pebbles, 50 37 13 | loam
¥ little layering
,  silverlake preserve B 9/4/15 = 41.050322N = 73.740091W 90 8 6 1 53 40 7 sandy
layer loam
3 | sleepy hollow to OCA 9/18/15  41.088708N = 73.856437W 48 10 5 0 67 33 o sandy
trail A layer loam
g Steepyhollow OCAtrail 0/ c ' 41 088708N | 73.856437W 48 9 5 1 60 33 7 sandy
B layer loam
bedrock Harrison sand
5 | cranberry lake preserve 9/18/15 | 41.080029N | 73.755726W 142 7.5 7 0.5 gneiss, thick O 50 47 3 Ioamy
layer
g |akestreetacross from 10/6/15  41.052180N | 73.736634W 68 10 5 o 3 cm pebbles, sub 67 33 o sandy
quarry angular loam
hit bedrock at end .
7  Barnes lane pull off 10/6/15 41.054044N @ 73.732688W 72 4.5 9.1 1 . 31 62 7  siltloam
of auger cylinder
8  Augusta Ct 10/6/15  41.05125IN = 73.732513W 73 6 8 1 40 53 7 | silt loam
9 ' Purchase Loop 1 10/6/15 | 41.043056N = 73.694093W 81 9 6 1 56 38 6 Sfor;i:'
10  Purchase Loop 2 10/6/15  41.054520N = 73.699388W 86 7 8 2 41 47 12 | loam
11  liberty park off trail 10/20/15  41.0450N | 73.7498W 61 6 5 4 | Pebbles, 2cm 40 33 27 Y
angular loam
border of white plains
1 andw.harrisonatfork. 600,06 41 04178 73.753wW 58 8 7 0 53 47 o sandy
across from Horton's loam
Mill
13 ' byram shore road 10/20/15 = 40.9992N 73.6515W 12 5 6.5 3.5 33 43 23 | loam
14  playland pky 10/20/15 | 40.970IN  73.6924W 11 4 95 15 27 63 10 silt loam
15  edith read sanctuary 10/20/15 | 40.965IN | 73.6657W 14 7 7 1 47 47 7 fs:r:l
16 = Baker Lane (Hastings) 10/22/15 | 40.995IN | 73.8782W 41 9 4 2 *hard to dig 60 27 13 fj::]y
17  farragut ave (Hastings) 10/22/15 @ 40.9912N 73.8747W 69 7.5 7.5 0 50 50 0 | siltloam
1g | Dan Rile Memorial Park /5 /1 40.9875  73.8711W 46 10 5 0 67 33 o sandy
(Hastings) loam
19 Sprain Ridge Park 10/22/15 40.9865 73.8489 53 75 7 05 50 47 3 sandy
(Hastings) loam
20 | 333 North Street 11/1/15  41.0268N  73.7445W 67 6 9 1 38 56 6  silt loam
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Rte 433N NY/CT
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Darlington Rd
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Bronx River Pky- near
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Park

Parkway Oval Park Trail

Bronx River Trail #1

11/1/15

11/1/15
11/1/15

11/1/15

11/1/15
11/1/15

11/1/15
11/1/15
11/1/15

11/1/15
11/1/15
11/1/15
11/1/15
11/1/15

11/1/15
11/1/15

11/1/15
11/1/15
11/1/15

11/1/15
11/1/15
11/1/15

11/1/15

41.0353N

41.0909N
41.0936N

41.0963N

41.1150N
41.1967N

41.1979N

41.2031N

41.2185N

41.2531N
41.2563N
41.2487N
41.2486N
41.2584N

41.2626N

41.2635N

41.2665N
41.2754N
40.9748N

40.9672N

40.9539N

40.9552N

40.9566N

73.7515W

73.7072W
73.7045W

73.7050W

73.6956W
73.6911W

73.6895W

73.6952W

73.7002W

73.6835W
73.6681W
73.6659W
73.6602W
73.6518W

73.6643W

73.6742W

73.6892W
73.7087W
73.8160W

73.8186W

73.8303W

73.8275W

73.8267W

135
114

114

165
235

235

135

154

70
108
98
135
121

114

80

65
84
34

33

39

111

96

7.5
7.5

7.5

6.5

10

7.5

7.5

7.5
12.5
10
7.5

10

13

10
15

10

10

7.5

12.5

10
10

20

10

6.5

6.5

7.5

4.5

2.5
6.5

7.5

6.5

0 1cmangular

1 41

1 41
1.5  no pebbles 54

1 19

1 42

0 50

0.5 52

1 56

0 54

0 93

0.25 66

1 44

0 53

0 57

0.25 73

0 71

0 86

0 58

0.5 54

0.25 56

1 50

1 76

54
54

36

77
52

50

45

37

46

33
50
47

43

25

29
14
42

43

42

43

18

11

sandy
loam

silt loam
silt loam
sandy
loam

silt loam
silt loam

silt loam

sandy
loam
sandy
loam
sandy
loam
sand
sandy
loam
silt loam
sandy
loam
sandy
loam
loamy
sand
loamy
sand
sand
sandy
loam
sandy
loam
sandy
loam
sandy
loam
sandy
loam



Bronx River Trail #2 11/1/15 40.9564N 73.8302W Tj:r:y
45 | Bronx River Trail #3 11/1/15  40.954IN  73.8311W 35 7 55 56 44 0 fj:r:y
46  lake and old lake 11/3/15  41.0596N  73.7302W 80 75 5 1 56 37 7 Isj:riy
47 rye lake 11/3/15 41.0666N  73.7228W 115 75 45 1 58 35 8 Isj:riy
48  Rte 120 11/3/15  41.072IN  73.7168W 118 75 3 25 58 23 19 fj;r:y
49  New King St 11/3/15 41.0820N  73.7141W 122 10 2 0 83 17 0 LZ?‘ZV
50  120A 11/3/15 41.0774N  73.7048W 139 9 5 1 60 33 7 fj::qy
51 King Street 11/3/15 41.0589N  73.6940W 97 85 45 1 61 32 7 fj::qy
52 15N 11/3/15  41.042IN  73.6715W 69 75 65 1 50 43 7 fg::qy
53 lower cross road 11/3/15  41.1105N  73.6514W 87 8 3 2 62 23 15 fj::qy
54  Babcock Preserve #1 11/3/15 41.1029N  73.6314W 110 7.5 3 15 63 25 13 fj:r:y
55 ' Babcock Preserve #2 11/3/15 41.1029N  73.6325W 92 8 5 1 57 36 7 fs:riy
1/2 cm pebbles, .
56 = Babcock Preserve #3 11/3/15 41.1033N 73.6328W 110 5 7 0.125 41 58 1 siltloam
subangular
57  Babcock Preserve #4 11/3/15  41.103IN  73.6332W 74 75 75 05 48 48 3 fs:iy
58 | Graham Hills Park #1 11/7/15  41.1215N  73.8046W 120 7 75 1 %> cm sub 45 48 6 sandy
rounded loam
59  Graham Hills Park #2 11/7/15  41.1232N  73.8044W 116 7.5 5 0 .25CM ANGULAR 60 40 0 fs::,y
60  Choate Ln. 11/7/15 41.1286N  73.8025W 96 6 65 0125 NP 48 51 1| silt loam
g1 Hardscrabble Wilderness )2 16 41 1468N | 73.8018W 130 75 75 0.5 | NO PEBBLES 48 48 3 sandy
Area #1 loam
gy Hardscrabble Wildemess )2/ 1c 41 1466N | 73.7998W 171 10 25 0125 L/2CMPEBBLES 79 20 1 loamy
Area #2 SA sand
g3  Hardscrabble Wilderness )2/ 1c 41 14538 | 73.7083W 146 7 7 0.5 | NO PEBBLES 48 48 3 sandy
Area #3 loam
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69
70
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72
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74

75

76

77
78
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80
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Hardscrabble Lake Dr
Roaring Brook Rd

Whipoorwill Park #1

Roaring Brook Rd

Whipoorwill Park #2

Whipoorwill Park #3
Borden Preserve #1

Borden Preserve #2
Haas Audobon #1
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Sanctuary #1
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99
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127

131
75
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194
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100
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115
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99

7.5
5.5
7.5
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7.5

7.5
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7.5
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Ward Pound Ridge
Preserve #2

Ward Pound Ridge
Preserve #3

Bouton Rd

Oscoleta Rd

Sal J Prezioso Mountain
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Sal J Prezioso Mountain
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Hawley Rd
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Marx Preserve

Goldens Bridge Rd
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11/8/15
11/8/15
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11/8/15
11/8/15
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Appendix B
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Figure 12: Ternary Plot #1, samples 1-33
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13: Ternary Plot #2, samples 34-60
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Figure 14: Ternary Plot #3, samples 61-94
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Figure 15: Zoomed in view Ternary #3
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